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CHAPTER 1

1.1 MMYOLO #43

MMYOLO & —~#:F PyTorch il MMDetection i) YOLO R A EEIFE T EAS, B2 OpenMMLab i H f—
B4y MMYOLO E{i A YOLO R AT FFIRIZE DA K Tolb b7 FAZ O, HE SRR iR

H il SCRPIAE S AR
* HARKLI
o JERGHE HARKL I
H 2519 YOLO RFIFIEUNT :
* YOLOVS
* YOLOX
* RTMDet
* RTMDet-Rotated
* YOLOV6
* YOLOV7
 PPYOLOE

¢ YOLOV8
ERPEER IR S I



https://openmmlab.com/

MMYOLO, %% 0.6.0

¢ COCO Dataset

* VOC Dataset

* CrowdHuman Dataset
¢ DOTA 1.0 Dataset

MMYOLO Z#§7E Linux, Windows. macOS 3247, 3Z#F PyTorch 1.7 L H A FRAZE 7. BEEAUN =AM
P

o O G {EBER I VF I

MMYOLO %i— 1 43¢ YOLO Sy se B, FHR0E 75— Mprliimae, Ml AP HEbiErT
XA AT o

o DR AT TR R SR
MMYOLO {4t 7 A AT TEIFRZE B BEG AN RIA M — R 50 3CH, J7 B R P o B TR e
* DB bl

MMYOLO REHEZAFEAE AN R AR AL, e 4 A AN R AR A SR R, T ml DA F
I E S,

1.2 RKHEfERES

MMYOLO Hf SCREE 73 1 6 ANER A3, W RS [ TR P o
* JF3 MMYOLO Zjiig. A2 58— M MMYOLO i P30y, 3 4 SCH 4 s

o HiEFERE. A2 MMYOLO e ik DA UL R 4R 30k, 445 T MMYOLO Ho R iy RFE 45 -
58 ZUHERE B ] MMYOLO F A ) B i3

Wb, AFR AL TN OEARE R PR S MBI R E T IIRE, PR DAYE I B IR R
2

o SR A2 tools FAH THAFLE SR, T RKAEG PRt ] MMYOLO i fitfr)
HREMA

o JERBAERY BRE . AHRME K E] MMYOLO Hri)— S EAME S FI e B 45, & A AHTEA 1% MMY-
OLO B it A AZEH 1 i P

o M, HORFRD IR QA . BRI 11 SO S S

ARV TG R A P a] AR AR B OR 1 P 25 R0 52 o A SRARX AR SCAY A SR sl G iR A A s, Akl 45 MMLY -
OLO £ PR 7, i &3 4o T4 MMYOLO 7 kX

4 Chapter 1. #iR



CHAPTER 2

3

%5 MMYOLO #l MMEngine, MMCV, MMDetection i 4 Fi A BE3R | 175 27255 TE ff B4 AR DARE B, 27255 i)

I

AT FA TR AR ] PyTorch #E #— N ER5

MMYOLO 3 ##7F Linux, Windows fl macOS FizfT. B RIEATREAR A -

e Python 3.7+
e PyTorch 1.7+
* CUDA 9.2+

* GCC5.4+

TEff: WERARXT PyTorch A2 HE A2 TE, AR AEIBEE S T —/ Ny, 500, AR0T AR B k28

PRt A

B0 0. M H 5 Mk I 2E%E Miniconda.
LR 1. QIS —A> conda BRI,

conda create -n mmyolo python=3.8 -y

conda activate mmyolo

B 2. BF PyTorch ‘B 5 Ui H] 4234 PyTorch,

1 GPU ¥ |



https://docs.conda.io/en/latest/miniconda.html
https://pytorch.org/get-started/locally/

MMYOLO, %% 0.6.0

conda install pytorch torchvision -c pytorch

1t CPU *F-5 L

conda install pytorch torchvision cpuonly -c pytorch

AR 3. Bl PyTorch 4%

python —-c "import torch; print (torch.__version__); print(torch.cuda.is_available())

WRZAE GPU -5 L, IRAKITHRAME BN True “FAF, 5 WA EIRAE S False 545

6 Chapter 2. {&kiii




CHAPTER 3

LA FNLGE

3.1 EfESCER

SBI% 0. i ] MIM 4¢3%% MMEngine, MMCV #1 MMDetection

pip install -U openmim
mim install "mmengine>=0.6.0"
mim install "mmcv>=2.0.0rc4,<2.1.0"

mim install "mmdet>=3.0.0,<4.0.0"

WARARMHTE 2840 F mmyolo TAEH KR, WAL AT fajfb 5 ik

cd mmyolo
pip install -U openmim

mim install -r requirements/mminstall.txt

R

a. £ MMCV-v2.x H1, mmcv—-full {44~ mmcv, UIRARARZCSE NS CUDA Bk, B DA mim
install mmcv-lite>=2.0.0rcl 343k,

b. YR albumentations, FAJEIM(F/H pip install -r requirements/albu.txt B pip
install -U albumentations —--no-binary qudida, albumentations Y7223, 51 B Mo
F pip install albumentations==1.0.1 gf72% NS ERFEESE opencv-python-headless (HJ)
& %4 T opencv-python TR E%E) . FATEIAE LS albumentations J5 G AT FA5E, DARH PRI [F]



https://github.com/open-mmlab/mim
https://github.com/open-mmlab/mmengine
https://github.com/open-mmlab/mmcv
https://github.com/open-mmlab/mmdetection

MMYOLO, %% 0.6.0

4% opencv-python #l opencv-python-headless, AR 2% GES SRS, H2H0T
WS% 1R

L 1. 225 MMYOLO

FE L WMRARET MMYOLO HEZET & H CRIMTESs, BRI 4

git clone https://github.com/open-mmlab/mmyolo.git

cd mmyolo

# Install albumentations

mim install -r requirements/albu.txt

# Install MMYOLO

mim install -v -e .

# v HFHEVE, RES WA

# "-e" RTENHBEHEATZETH, BhARGFAHGEATAMBRMLAEY, NTIEFEFLE.

775 2. AARARRF MMYOLO 1 i s 55 =77 Python 41, )i MIM “2%¢

mim install "mmyolo"

3.2 IEiE%R

N T Bk MMYOLO 2 28 IER , FATFE AL 17— 2/ B AU SR AT AR
LR 1 AT BNCE SRR SO

mim download mmyolo —--config yolov5_s-v61l_syncbn_fast_8xbl16-300e_coco —--dest .

T HCR FF OB LR B B0 KW R, K B TR RS K% BR . 58 O e, AR & TR 4 T
DR o L LA T S yolov5_s-v61_syncbn_fast_8xb16-300e_coco.py i
yolov5_s-v6l_syncbn_fast_8xbl6-300e_coco_20220918_084700-86e02187.pth,

AR 2. HEREIE
Jrg L AR 1 PR L ) MMYOLO, A2 BLEGE AT LA T iy S AT 3k

python demo/image_demo.py demo/demo.jpg \
yolov5_s-v61_syncbn_fast_8xb16-300e_coco.py \
yolov5_s-v6l_syncbn_fast_8xb16-300e_coco_20220918_084700-
—~86e02187.pth

# HHkEH
# ——out-dir ./output * HWMLERMLEEEERKT, RIAK . /output, %--show ZHFEN, FRFRA
# ——device cuda:0 * RN ERE, A% cuda, cpu %, Bi\K cuda:0

(R

8 Chapter 3. ZZEF0184F



https://albumentations.ai/docs/getting_started/installation/#note-on-opencv-dependencies

MMYOLO, %% 0.6.0

(£ 50

# ——show * fEH SRR T ERELETANER, Bikh False
# ——score—thr 0.3 * BREERAME, ®RiLh 0.3

BATESHG, TE output AR AR BRI G5 R MR, PG b6 35 190 238 Tt Fry A U AEE
SCHR AL BUALE
* BSKRIE A, S2FF Jpg, Jpeg, png, ppm, bmp, pgm, tif, tiff, webp.
o XA, Sl SCEE SR BRSO, I R AR
o ML, 2 AZIMRN TR R, AR
D75 2. ARARIE L MIM 2261 MMYOLO, 82 R DAFTIFARRY Python fi#tfrds, S HilFFREMELATR AUAS -

from mmdet.apis import init_detector, inference_detector

config_file = 'yolov5_s-v61l_syncbn_fast_8xb16-300e_coco.py'

checkpoint_file = 'yolov5_s-v6l_syncbn_fast_8xbl16-300e_coco_20220918_084700-86e02187.
—pth'

model = init_detector (config_file, checkpoint_file, device='cpu') # or device='cuda:0

r
—

inference_detector (model, 'demo/demo. jpg')

RIFEE]— U7 DetDataSample 53, FilZ5RAE pred_instance B, HE&ATMME, T4
BOFITFII 2 1] o

3.3 i@t Docker {§EFH MMYOLO

FATERAE T —> Dockerfile R — "M% . TEIHPRRIY docker JifiAs >=19.03.,
RN BN PR S Dockerfile B Optional JERATHOHRE, W RASKAS JCAT—M i) T 2k il -

# (Optional)
RUN sed -i 's/http:\/\/archive.ubuntu.com\/ubuntu\//http:\/\/mirrors.aliyun.com\/
—ubuntu\//g' /etc/apt/sources.list && \

pip config set global.index-url https://pypi.tuna.tsinghua.edu.cn/simple

a4

# build an image with PyTorch 1.9, CUDA 11.1
# If you prefer other versions, just modified the Dockerfile

docker build -t mmyolo docker/

AT fir 91247 Docker it :

3.3. @it Docker {&ff MMYOLO 9



https://github.com/open-mmlab/mmyolo/blob/main/docker/Dockerfile
https://docs.docker.com/engine/install/
https://github.com/open-mmlab/mmyolo/blob/main/docker/Dockerfile#L19-L20

MMYOLO, %% 0.6.0

export DATA_DIR=/path/to/your/dataset

docker run --gpus all --shm-size=8g —-it -v DATA_DIR/}:/mmyolo/data mmyolo

HoA B LR &R A 2 L3

3.4 HERRdgrhE

ANSRARAE L RE SR P B — 28 8T, ARAT PAFE GitHub | 47—~ i,

10 Chapter 3. ZZEF0184F



https://github.com/open-mmlab/mmyolo/issues/new/choose

cHAPTER 4

15 4y¢h FF MMYOLO B#x&m

HAMSIME S R AR 40 € —IKIE R, AT th PR mh BTG4 4 A g AR 10 7 1 B
PABRATIBL LR A cat /INERAE MBI, KA 15 3Bt B MMYOLO HARKG . BRI & IR 22 0%
« L
c HEERESE
« BEREE
o« BRI
o ARZLMIR
* EasyDeploy 457 35 %

AICPA YOLOVS-s Sf, HiAx YOLO R FHIER M cat /MR demo L E 17 2 7 0k B2 A SR E B SO T

4.1 IMRRER

IR P 2t 7 Conda, 45 %3 PyTorch

conda create —n mmyolo python=3.8 -y
conda activate mmyolo
# WERE GPU

conda install pytorch torchvision -c pytorch

(Rt

11




MMYOLO, %% 0.6.0

(£ 50

# WRE cPU

# conda install pytorch torchvision cpuonly -c pytorch

%2 MMYOLO A

git clone https://github.com/open-mmlab/mmyolo.git

cd mmyolo

pip install -U openmim

mim install -r requirements/mminstall.txt

# Install albumentations

mim install -r requirements/albu.txt

# Install MMYOLO

mim install -v -e .

#orev BEARH, RES W

#oren RFETHERATLRAE, BN RDFUAEMARBUAL LN, ATEEEH L%,

Hfipg: MRARFERE : T A AR A2 OpenMMLab 2.0, 3§ i if 4 conda FE#UFRIE, B 114l OpenMMLab
L0 AL QN

VEANFREE I B A E A R 2 5 Ao IhiE

4.2 WiRRES

Cat ¥fhd g — M4 144 3K i BRI (4% cat Hidid i @RangeKing $2 IR 1A A, H @Pe-
terHO323 BEFTRIHRIVE) | (48 TUNRBr TR AR B FEBIE T R s -

PRABTPATIT fr - Bl R 8T HE# R

python tools/misc/download_dataset.py —-—-dataset-name cat —--save-dir ./data/cat —-

—unzip --delete

LG S RAYcE W | TP

data {i/ F mmyolo TFEH#F, data/cat/annotations HF{E 2 COCO ¥ bR, data/cat/
images PN A E A
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4.3 BLEES
A YOLOVS Bk R, ZIE2 M P AARNAAA IR, FAIHFEBU—LBINNGESHORE R Z MR i
k, BOTHEBRISET

* YOLOVS5 2 Anchor-Based J53:, 7R [ H A5 46 75 2 8 BT S & 35 11 Anchor

o BMATCEZ 8 F, 457K batch size 2 16, B HMUL A, 45K batch size y 12

« BRAIJI% epoch 2 300, K 40 epoch

o HITEARAEARDN, AT E backbone [ £ AL

= J5N L batch size B, ) RABTFEAAT ARG, (LRTWRARER

HAREANENAE configs/yolovh X FHiat yolovs_s-v61_fast_1xbl2-40e_cat.py BiE X4 CH
THERFEHZMR, HOESRME TR E), I NS Bl E S+

# ETUMERTRAFETHLITWE
_base_ = 'yolovb_s-v6l_syncbn_fast_8xbl6-300e_coco.py'

data_root = './data/cat/' # BIBEWRKZ
class_name = ('cat', ) # H{EH LA
num_classes = len(class_name) # #3455 £ 5%

# metainfo SR E(L%GHEH dataloader BE, &N LK
# palette RV A MR MK G B BRH €

# palette KEMMATHEFT classes KJE

metainfo = dict (classes=class_name, palette=[ (20, 220, 60)])

# H£TF tools/analysis_tools/optimize_anchors.py HIEMNMWEHW anchor
anchors = [

[(68, 69), (154, 91), (143, 162)1, # P3/8

[(242, 160), (189, 287), (391, 207)1, # P4/16

[ (353, 337), (539, 341), (443, 432)] # P5/32
]
# &A% 40 epoch
max_epochs = 40
# bs K 12
train_batch_size_per_gpu = 12
# dataloader fn#EHHFFEE

train_num_workers = 4

# uE coco HINAME

load_from = 'https://download.openmmlab.com/mmyolo/v0/yolov5/yolov5_s-v61_syncbn_fast_
—8xb16-300e_coco/yolov5_s-v6l_syncbn_fast_8xb16-300e_coco_20220918_084700-86e02187.
—pth' # noga

Q¥iEi3)
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model = dict(
# EE¥A backbone WE, FTH#HATIH
backbone=dict (frozen_stages=4),
bbox_head=dict (
head_module=dict (num_classes=num_classes),
prior_generator=dict (base_sizes=anchors)

))

train_dataloader = dict (
batch_size=train_batch_size_per_gpu,
num_workers=train_num_workers,
dataset=dict (
data_root=data_root,
metainfo=metainfo,
# BAEEFEXMH json BE
ann_file='annotations/trainval.json',
# BEEAL

data_prefix=dict (img="images/"')))

val_dataloader = dict(
dataset=dict (
metainfo=metainfo,
data_root=data_root,
ann_file="'annotations/test.json',

data_prefix=dict (img="images/"')))
test_dataloader = val_dataloader
_base_.optim_wrapper.optimizer.batch_size_per_gpu = train_batch_size_per_gpu

val_evaluator = dict (ann_file=data_root + 'annotations/test.json')

test_evaluator = val_evaluator

default_hooks = dict (

# B 10 4 epoch RE—UNE, HERSEHREF 2 ME

# BAFERE S RERERR

checkpoint=dict (interval=10, max_keep_ckpts=2, save_best='auto'),

# warmup_mim_iter HZ¥AEHE x4, BH cat FBEEEFT N, BIAWK/DN warmup_mim iter £ 1000,
T BN AR F 5 AR/

param_scheduler=dict (max_epochs=max_epochs, warmup_mim_iter=10),

# BRATEHERA 5

logger=dict (type="'LoggerHook', interval=5))
# FEEEA 10

train_cfg = dict (max_epochs=max_epochs, val_interval=10)
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PAEBECEM yolovs_s-v61l_syncbn_fast_8xbl16-300e_coco.py T4k, FARYE cat 3 de S o H

T data_root., metainfo., train_dataloader, val_dataloader, num_classes #Eﬂﬁ

4.4 HEE)ISR

python tools/train.py configs/yolov5/yolov5_s-v6l_fast_1xbl2-40e_cat.py

BfPA_ LI Zen2 work_dirs/yolovs_s-v61_fast_1xbl2-40e_cat XFe&wBahad i, AE
DAL IR A N 2R B SO 2 BRAFAE I S e v . HE 1660 AR iR b, AN 2t B TR 22 8 704

1F test.json EPEREANT Fis:

Average Precision (AP) Q[ IoU=0.50:0.95 | area= all | maxDets=100 ] = 0.631
Average Precision (AP) @[ IoU=0.50 | area= all | maxDets=100 ] = 0.909
Average Precision (AP) @[ IoU=0.75 | area= all | maxDets=100 ] = 0.747
Average Precision (AP) Q[ IoU=0.50:0.95 | area= small | maxDets=100 ] = -1.000
Average Precision (AP) @[ IoU=0.50:0.95 | area=medium | maxDets=100 ] = -1.000
Average Precision (AP) Q@[ IoU=0.50:0.95 | area= large | maxDets=100 ] = 0.631
Average Recall (AR) Q[ IoU=0.50:0.95 | area= all | maxDets= 1 ] = 0.627
Average Recall (AR) @[ IoU=0.50:0.95 | area= all | maxDets= 10 ] = 0.703
Average Recall (AR) @[ IoU=0.50:0.95 | area= all | maxDets=100 ] = 0.703
Average Recall (AR) Q[ IoU=0.50:0.95 | area= small | maxDets=100 ] = -1.000
Average Recall (AR) @[ IoU=0.50:0.95 | area=medium | maxDets=100 ] = -1.000
Average Recall (AR) @[ IoU=0.50:0.95 | area= large | maxDets=100 ] = 0.703

A PERE 2L COCO APLITED, Horp -1 SR AFHAEN T RIZERYIR . R4 COCO & LM, Cat Fidide
B AR KPR, AT/ NS 4

441 —EEEER

FEUI R R A TEV AR P A S i
* You are using YOLOv5Head with num_classes == 1. The loss_cls will be 0. This is a normal phenomenon.

» The model and loaded state dict do not match exactly

XA EEHEA SRR Eﬁ%ﬁﬂlﬁ ARV T A RTI R R HIE0R 1, MRS YOLOVS Sk
FEBK, 7320 30 loss A2 0, XRIEF G, 5 AEEZ NN H AE R AR BT TS, FATm
# 1 COCO 80 /l\%lﬂﬁ?ﬁullﬁﬂé, X & 32U A ) Head BEHCEBUEBE AU B, AT T BOX A ok
mEk, XWRIEFHL.
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4.4.2 hEFIRE ISk

WGl ATAEN G OB 5 N L ——resume , FEF £ HEIM work_dirs Wl Z s fiiFLE
PRI G

python tools/train.py configs/yolov5/yolov5_s-v61_fast_1xbl12-40e_cat.py —-—-resume

4.4.3 HTEEFREE

FIATE R 3.0G AT, WRARIRAFAE, W A% BT RIR AR 2k

python tools/train.py configs/yolov5/yolov5_s-v6l_fast_1xbl2-40e_cat.py —-—amp

4.4.4 J)IgkoT ¥4t

MMYOLO H #i st 7441 . TensorBoard DA K WandB &5 Fit g sl AL, BERIAE R AT AL 72K, ARAT A
)42y WandB 2SI AL I ZRad 72 4% 285

1 WandB aJ#i{t &M

WandB ‘B W3/ H- 15 https://wandb.ai/settings $KHLF] WandB A API Keys.

pip install wandb
# 477 wandb login fEWrAN_EXWHREE W API Keys , [EEFZHRI.

wandb login

JE configs/yolov5/yolov5_s-v61l_fast_1xbl2-40e_cat .py BoE 557N WandB it &

visualizer = dict (vis_backends = [dict (type='LocalVisBackend'), dict (type=

— 'WandbVisBackend') ])

FHTIEAT N R AT DATE Ay 4T T4/ Y 0 0T 5 B B loss . 27 3] 3 coco/bbox_mAP SE i i AL T

python tools/train.py configs/yolov5/yolov5_s-v6l_fast_1xbl2-40e_cat.py
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2 Tensorboard T[#{t {& FH

4% Tensorboard i

pip install tensorboard

[A] _EARFERE B X configs/yolov5/yolov5_s-v61l_fast_1xbl2-40e_cat.py BLE WG
tensorboard Bt

visualizer = dict (vis_backends=[dict (type='LocalVisBackend'), dict (type=

—'TensorboardVisBackend') ])

B iz 17 Ul %k iy 4 )5, Tensorboard  3C 4 & A R FE AT M fb C M K work_dirs/
yolov5_s-v61_fast_1xbl2-40e_cat/{timestamp}/vis_data F, =47 T 1A H a5y S 18 7] PATE
W T 4422 5T i Tensorboard Z5 55 loss. 2% ] Z Al coco/bbox_mAP ZE R[4 EIE T -

tensorboard --logdir=work_dirs/yolov5_s-v6l_fast_1xbl2-40e_cat

4.5 {EEIR

python tools/test.py configs/yolov5/yolov5_s-v6l_fast_1xbl2-40e_cat.py \
work_dirs/yolov5_s-v6l_fast_1xbl2-40e_cat/epoch_40.pth \

——show-dir show_results

BATPA B A S, ARASU] DA 2 BRI Ird T NG AP 68, 38w DAKFERESS R B 5 B 30 R FE 2
work_dirs/yolov5_s-v61_fast_1xbl2-40e_cat/{timestamp}/show_results Xk d, T
HHA—IREERIE fr, AR SEERARE, A R,

MRARH ] T wandbVisBackend B{# TensorboardvisBackend, Nl DAYEN] #5811 vl P42
HEFpgE R,

4.6 FHEEHERTTHL

MMYOLO e fit 7HFAE AR KT UL IIA, T 4 BB IR OR o PR SRR AR 25 4 e 1 < A
e

B T  test_pipeline H # W W L & 77 £ W &, W K F &  configs/yolovs/
yolov5_s-v61_syncbn_8xb16-300e_coco.py H test_pipeline

test_pipeline = [
dict (
type='LoadImageFromFile"',

(Rt
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(£ 50

backend_args=_base_.backend_args),
dict (type='YOLOv5KeepRatioResize', scale=img_scale),
dict (
type='LetterResize',
scale=img_scale,
allow_scale_up=False,
pad_val=dict (img=114)),
dict (type="'LoadAnnotations', with_bbox=True, _scope_='mmdet'),
dict (
type="mmdet .PackDetInputs',
meta_keys=('img_id', 'img_path', 'ori_shape', 'img_shape’',

'scale_factor', 'pad_param'))

BT R

test_pipeline = [
dict (
type='LoadImageFromFile',
backend_args=_base_.backend_args),
dict (type='mmdet .Resize', scale=img_scale, keep_ratio=False), # %
< YOLOV5KeepRatioResize, ¥ LetterResize ﬁ%ﬂw& mmdet .Resize
dict (type="'LoadAnnotations', with_bbox=True, _scope_='mmdet'),
dict (
type="mmdet .PackDetInputs',
meta_keys=("'img_id', 'img_path', 'ori_shape', 'img_shape',

'scale_factor')) # Wﬁ% pad_param

FAT%ESE data/cat /images/IMG_20221020_112705. 3pg K BVERFITF, A4k YOLOVS backbone I
neck JZ #i H AFAE
1. W#4k YOLOVS5 backbone i i 3 A i i

python demo/featmap_vis_demo.py data/cat/images/IMG_20221020_112705.3pg \
configs/yolov5/yolov5_s-v6l_fast_1xbl2-40e_cat.py \
work_dirs/yolov5_s-v6l_fast_1xbl2-40e_cat/epoch_40.
—pth \
—-—target-layers backbone \

——-channel-reduction squeeze_mean

ZERRAF R M BT AR output SCPFIETR o IR lY 3 AN AR AE PR LR /N R RHE 1T o el TR
IIZRHY backbone SLfr ERAZ SIS, M EETARR], KPR cat i@ e/ ML EIEA TN, X AF 6 HARK:
73 2RI B
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2. n[#ifk YOLOVS neck i iii 3 4~ 038

python demo/featmap_vis_demo.py data/cat/images/IMG_20221020_112705.3pg \
configs/yolov5/yolov5_s-v61l_fast_1xbl2-40e_cat.py \
work_dirs/yolov5_s-v6l_fast_1xbl2-40e_cat/epoch_40.
—pth \
-—-target-layers neck \

—-—channel-reduction squeeze_mean

M EERTAE L, T neck 225N, H H i FIATEFrBCE T anchor, 3471k 3 A th AR AL AR &
] — AN RIEERPI AR, 20 neck firthi i) 3 ANEIZEL, IR T backbone JFUEHYFIZR 1. [T DA H 40
epoch Y2k EIAEUHRHRABR, FREEBCR A

3. Grad-Based CAM n[ ik
ST AR T ACRUR, Tl T DUMTHFAER bbox L0 Grad CAM.
24 grad—cam K :

pip install "grad-cam"

(a) &7 neck fi Hh ) fe/ )i R RFHAE I Grad CAM

python demo/boxam_vis_demo.py data/cat/images/IMG_20221020_112705.3pg \
configs/yolov5/yolov5_s-v6l_fast_1xbl12-40e_cat.py \
work_dirs/yolov5_s-v6l_fast_1xbl2-40e_cat/epoch_40.
—pth \

—-—target-layer neck.out_layers|[2]

(b) £ neck 4 th 14 54 tH 4 AL 1T ) Grad CAM

python demo/boxam_vis_demo.py data/cat/images/IMG_20221020_112705.3pg \
configs/yolov5/yolov5_s-v6l_fast_1xbl12-40e_cat.py \
work_dirs/yolov5_s-v6l_fast_1xbl2-40e_cat/epoch_40.
—pth \

—-—target—-layer neck.out_layers[1]

(c) &% neck fi Hh iy f Ko R FFAE I 9 Grad CAM

python demo/boxam_vis_demo.py data/cat/images/IMG_20221020_112705.3pg \
configs/yolov5/yolov5_s-v6l_fast_1xbl12-40e_cat.py \
work_dirs/yolov5_s-v6l_fast_1xbl2-40e_cat/epoch_40.
—pth \

—-—target-layer neck.out_layers|[0]
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4.7 EasyDeploy {&ERIzR 2

BEAL AT i 12 MMYOLO ) EasyDeploy s 7B U p e i s 8 ML B AR HE AL
G EAE 2 A MMYOLO YRI5 % I EasyDeploy f) BEAS SRR ) O A 15095 2 B BT el 45 1

pip install onnx onnxruntime
pip install onnx-simplifier # WRFTEFEFH simplify W T EL %L
pip install tensorrt # WRA crPU FIEFHEFERYE TensorRT HA FEHEHAT

SE R ST DU AT i X E AN 2RI IR cat BUHRAE MR — AL 400008, 24T A1) ONNX JiiA
7 1.13.0, TensorRT 42 8.5.3.1, HUAlfR$F ——opset 2 11, HRZIMNS LUK RS SN S HAE T 2R
FE Y config SCPFHEATIRRE . MEALFRATTSE T CPU JiRASH) ONNX K, --backend 2y ONNXRUNTIME,

python projects/easydeploy/tools/export_onnx.py \
configs/yolov5/yolov5_s-v6l_fast_1xbl2-40e_cat.py \
work_dirs/yolov5_s-v6l_fast_1xbl2-40e_cat/epoch_40.pth \
——work—dir work_dirs/yolov5_s-v6l1_fast_1xbl12-40e_cat \
——img-size 640 640 \
——batch 1 \
——device cpu \
——simplify \
—--—opset 11 \
—-backend ONNXRUNTIME \
——pre-topk 1000 \
——keep-topk 100 \
-—iou-threshold 0.65 \
——score—-threshold 0.25

AT AT PATE work—dir TAFEIFA R ONNX K, BRIAEA] end2end. onnx fiy4 .
FERARIATEA L end2end. onnx BRI T A P AR

python projects/easydeploy/tools/image—-demo.py \
data/cat/images/IMG_20210728_205117.3pg \
configs/yolov5/yolov5_s-v6l_fast_1xbl2-40e_cat.py \
work_dirs/yolov5_s-v6l_fast_1xbl2-40e_cat/end2end.onnx \

—-—device cpu

IR 5E IS S AEERIAR) MMYOLO AR H S R output SUPEJA e BRAT R A, A RAR EDULA B4R M
RNFEBLRAE, W LATE Bk S25 RN E ——show , HTHERR, TEZERERGEBIEY .

FAVLREL A5 XF . TensorRT [ engine S, KA TensorRT F5 XA, 24 Bif B85 DA S0 8- F i AR B4 7, e
PA—E BTN HBE, X BT S H A, TensorRT8 M A1) X4, ——backend 2}y 2.
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python projects/easydeploy/tools/export.py \
configs/yolov5/yolov5_s-v6l_fast_1xbl2-40e_cat.py \
work_dirs/yolov5_s-v6l_fast_1xbl2-40e_cat/epoch_40.pth \
—-—work—-dir work_dirs/yolov5_s-v6l_fast_1xb12-40e_cat \
—-—-img-size 640 640 \
——batch 1 \
-—device cuda:0 \
——simplify \
——opset 11 \
--backend 2 \
—-—pre-topk 1000 \
——keep—-topk 100 \
——iou-threshold 0.65 \
——score—threshold 0.25

WINPATEFSEIRY end2end. onnx FAEX) W TensorRT8 55 75 Eif) ONNX SO, FoATTBE A XA SO 5E i
TensorRT engine [15535 .

python projects/easydeploy/tools/build_engine.py \
work_dirs/yolov5_s-v6l_fast_1xbl2-40e_cat/end2end.onnx \
—--img-size 640 640 \

——device cuda:0

IS T G SAE work—dir N4 end2end. engine {4

work_dirs/yolov5_s-v6l_fast_1xbl2-40e_cat
F— 202302XX_XXXXXX
F— 202302XX_XXXXXX.log
L— vis_data
F— 202302XX_XXXXXX.json
F— config.py
L— scalars.djson
best_coco
L bbox_mAP_epoch_40.pth
end2end.engine
end2end.onnx
epoch_30.pth
epoch_40.pth
last_checkpoint

rrrrrroT

yolov5_s-v6l_fast_1xbl2-40e_cat.py

FATREE image—demo . py PEFTIE - HERE:

python projects/easydeploy/tools/image-demo.py \

(T ITgkss)
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(£ 50

data/cat/images/IMG_20210728_205312.3pg \
configs/yolov5/yolov5_s-v6l_fast_1xbl2-40e_cat.py \
work_dirs/yolov5_s-v6l_fast_1xbl2-40e_cat/end2end.engine \

—-—device cuda:0

PAMKIHZEEEAE output TORAHERIZIR M AR B WoR g R, [FRE N TOr RN, F IR A mEs R p BB

I3

RFERRATRESE I TR ZR5e R B B T e e B T ELAG AL S B OR A TA . AR ARG

PALSEE N2 AT LA 15_minutes_object_detection.ipynb. SR ARLE Ik al s I i A2 H il 1) i), 37 e
B ILARAIR T IR, ARMIRTCVA MR R issue.
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15 &3¢0 £EF MMYOLO L4435

LB FR B P —MES, BTER R PR SN RAE T BIHR, I ARG — D E—Y
PRIRAF . STE SRR, SEB BB FH B AN S, b ] — A [R5 B 23T

PARTHE R ) Bk balloon /NSRBI, 7K S 15 70 b EF MMYOLO LBl BNt 5 4 h
R

o MILER

s BAEFRES

s RREES

o A | L4

o ARALMIK

* EasyDeploy #27) 3R &

AICPA YOLOVS-s Jyffil, HiAx YOLO ZF55 41Tk balloon /NEdE4E demo JiE 7 45 76 Xob B2 PRy 380 G 8 SR
HF
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6.1 INEREK

AR 24 A 22 47 T Conda, $%F k%% PyTorch

conda create -n mmyolo python=3.8 -y

conda activate mmyolo

# WRARA GPU

conda install pytorch torchvision -c pytorch
# WREARE cPU

# conda install pytorch torchvision cpuonly -c pytorch

%2 MMYOLO AR

git clone https://github.com/open-mmlab/mmyolo.git

cd mmyolo

pip install -U openmim

mim install -r requirements/mminstall.txt

# Install albumentations

mim install -r requirements/albu.txt

# Install MMYOLO

mim install -v -e .

#or-vt MR, HES i

# "-e" RTEVHBEATZRIE, A REFTHAGETRAMGEEALER, ATILFEHF LK.

PR RSN th T A R ) /2 OpenMMLab 2.0, #4747 — 4~ conda HEHIEFHE, s 11l OpenMMLab
1.0 B2 B P

FEAMPAI I BRI R < 5 A5

6.2 WiERES

Balloon $(ffid /@ — 4% 74 5K I F ) BAIEAIRR AR, (aE TN AP mAsIE (e . BRI T R s :
PRATEFRATANT iy 2 RIA] R B H R R R

python tools/misc/download_dataset.py —-dataset-name balloon --save-dir ./data/
—balloon —--unzip —--delete

python ./tools/dataset_converters/balloon2coco.py

data /- F mmyolo TFEH®F, train.json,val.json F/FEHE COCO #EX MRy, data/balloon/
train, data/balloon/val HENHIE AR
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6.3 BeEHES
PA YOLOVS B3k 61, % BEIH P B NAA R, 01575 28— BOA YIRS HOR R Z M i
k, BOTREBUSEIT

* YOLOVS /2 Anchor-Based 2855, AR AEIEHER 2 HIE NV ITHE GG R Anchor

o BRIAMCE & 8 K, £33k batchsize Ay 16, IUFFHIMAL A, AE5K K batch size by 4

o J5U)_I batch size MU fE, 5> BWTEIMATLRIEGL, (H2L MK IATE

HARPEANENAE configs/yolovh/ins_seqg MAFJE N yolov5_ins_s-v61_syncbn_fast_8xbl16-300e_balloon._
py BCESCH CH T HERFEZMR, ATE R0 TIRECE), T A Hil &S

_base_ = './yolov5_ins_s-v6l_syncbn_fast_8xb16-300e_coco_instance.py' # noga
data_root = 'data/balloon/'
# NEEFEBE
train_ann_file = 'train.json'
train_data_prefix = 'train/' # EEHK BRE
# MR AT B
val_ann_file = 'val.json'
val_data_prefix = 'val/' # IpiE&EHF &7
metainfo = {
'classes': ('balloon', ), # HIELEEXH L
'palette': [

(220, 20, 60),

}
num_classes = 1
# WA AN batch size BHEH 4
train_batch_size_per_gpu = 4
# dataloader fm#E #EH
train_num_workers = 2
log_interval = 1
#HHFEAFAFHAFAFHAHAAHA
train_dataloader = dict (
batch_size=train_batch_size_per_gpu,
num_workers=train_num_workers,
dataset=dict (
data_root=data_root,
metainfo=metainfo,
data_prefix=dict (img=train_data_prefix),
ann_file=train_ann_file))
val_dataloader = dict (

dataset=dict (

(Rt
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data_root=data_root,

metainfo=metainfo,

data_prefix=dict (img=val_data_prefix),

ann_file=val_ann_file))
test_dataloader = val_dataloader
val_evaluator = dict (ann_file=data_root + val_ann_file)
test_evaluator =
default_hooks =

AAFHAFFHAFFHAAFRAFFHA

val_evaluator

dict (logger=dict (interval=log_interval))

model =

dict (bbox_head=dict (head_module=dict (num_classes=num_classes)))

PAEBEE M yolov5_ins_s-v61_syncbn_fast_8xbl16-300e_coco_instance.py " 4k&,
#i& balloon P A EF S EH T data_root., metainfo, train_dataloader., val_dataloader,
num_classes %Eﬂﬁo

6.4 RRI%

python tools/train.py configs/yolov5/ins_seg/yolov5_ins_s-v61_syncbn_fast_8xb16-300e_

—balloon_instance.py

N e

BfTPA BSR4 work_dirs/yolov5_ins_s-v61_syncbn_fast_8xbl16-300e_balloon_instance
e BB E R, AUEE SO A S IR B VIR B SO S BRAFAE B SO e . 7E 1660 R e~ F, %
M UNGRad BT 2L 30 434

JE val.json FPEREINTF s :

Average Precision (AP) @[ IoU=0.50:0.95 | area= all | maxDets=100 ] = 0.330
Average Precision (AP) Q@[ IoU=0.50 | area= all | maxDets=100 ] = 0.509
Average Precision (AP) @[ IoU=0.75 | area= all | maxDets=100 ] = 0.317
Average Precision (AP) @[ IoU=0.50:0.95 | area= small | maxDets=100 ] = 0.000
Average Precision (AP) Q[ IoU=0.50:0.95 | area=medium | maxDets=100 ] = 0.103
Average Precision (AP) Q@[ IoU=0.50:0.95 | area= large | maxDets=100 ] = 0.417
Average Recall (AR) @[ IoU=0.50:0.95 | area= all | maxDets= 1 ] = 0.150
Average Recall (AR) Q[ IoU=0.50:0.95 | area= all | maxDets= 10 ] = 0.396
Average Recall (AR) @[ IoU=0.50:0.95 | area= all | maxDets=100 ] = 0.454
Average Recall (AR) Q@[ IoU=0.50:0.95 area= small maxDets=100 0.000
Average Recall (AR) Q[ IoU=0.50:0.95 area=medium maxDets=100 0.317
Average Recall (AR) @[ IoU=0.50:0.95 area= large maxDets=100 0.525

i PERE 2L COCO APLATH],

Horp -1 FORAFAEN T RIZII YK
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MMYOLO, %% 0.6.0

6.4.1 —FEEIN

FEYI R R A TEVAN i -
* You are using YOLOv5Head with num_classes == 1. The loss_cls will be 0. This is a normal phenomenon.

RAVEGHRA SR LA . 55— B2 U] T YR IZRA 2ERIE0E 1, HRYE YOLOVS Skt
P, 23RS loss 1202 0, IRIEF IR .
6.4.2 hff51RE %k

WRINGE s ik, W AEN G SR E N E —-resume , BF S A BIM work_dirs # Ak & HT A E SC
PRI G

python tools/train.py configs/yolov5/ins_seg/yolov5_ins_s-v61_syncbn_fast_8xb16-300e_

—balloon_instance.py —--resume

6.4.3 & EHFREE

FATEE AR 1.0G BAF, WRVRHBAFAE, W AE BT R AR ISR

python tools/train.py configs/yolov5/ins_seg/yolov5_ins_s-v61_syncbn_fast_8xb16-300e_

—balloon_instance.py —--amp

6.4.4 gD H1E

MMYOLO H Hi 3¢ 41 . TensorBoard DA & WandB &5 2 Flt s i #AL , BRIARE R A T AL T 2, AR AT A
D145 WandB 2E S5 ] AL I ZRad 7 25 A6 m

1 WandB =T #{{t (& F

WandB ‘E [ Y3 /I H-7E https://wandb.ai/settings $RHL %] WandB [1) API Keys.

pip install wandb
# BATT wandb login FHWMALXHREEE API Keys , BEFZARI -

wandb login

%Econfigs/yolov5/ins_seg/yolovS_ins_s—v6l_syncbn_fast_8xbl6—300e_balloon_instance.
py Bl & SO SR T WandB i &

visualizer = dict (vis_backends = [dict (type='LocalVisBackend'), dict (type=

— 'WandbVisBackend') ])
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HHTIEAT UG & BT DATE fir 4T T $ s i) I SRR PP 2] loss . 272 2] 1] coco/bbox_mAP S5l il AL T

python tools/train.py configs/yolov5/ins_seg/yolov5_ins_s-v61_syncbn_fast_8xbl16-300e_

—balloon_instance.py

2 Tensorboard TJ#{t {& FH

274 Tensorboard FiE

pip install tensorboard

[a]_FIAFERE B S configs/yolovs/ins_seqg/yolov5_ins_s-v61_syncbn_fast_8xbl16-300e_balloon_instar
py BREMHRGEI tensorboard fit &

visualizer = dict (vis_backends=[dict (type='LocalVisBackend'), dict (type=

—'TensorboardVisBackend') ])

# OB iz 47 I % fiv 4 J5, Tensorboard I & A fE W ML b 30 fF & work_dirs/
yolov5_ins_s-v6l_syncbn_fast_8xb16-300e_balloon_instance/{timestamp}/vis_data
T, G471 A 50T DATE ) 0L 8642 ] Tensorboard #x 7 loss. 2% >] %Al coco/bbox_mAP 2 1] WAk K4
T:

tensorboard --logdir=work_dirs/yolov5_ins_s-v61_syncbn_fast_8xb16-300e_balloon_

—instance

6.5 REMR

python tools/test.py configs/yolov5/ins_seg/yolov5_ins_s-v61_syncbn_fast_8xbl16-300e_
—balloon_instance.py \

work_dirs/yolov5_ins_s-v61l_syncbn_fast_8xb16-300e_balloon_
—instance/best_coco_bbox_mAP_epoch_300.pth \

——show—-dir show_results

iz A7 PA B iy 4, AR AU AT DAAS B B R U458 4 BT 4T BV AP PR BE, 38 T RACKE HE PR 45 AR
F H3METE R work_dirs/yolovs_ins_s-v61_syncbn_fast_8xb16-300e_balloon_instance/
{timestamp}/show_results {3, THENH A —IKGRE f, ZZENERRTE, A BB
ghEIR,

MRS T wandbVisBackend B{# TensorboardvVisBackend, Nl DAYEN] #8161 vl P42
Mg R,
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MMYOLO, %% 0.6.0

6.6 FHEEMHEXTTHL

MMYOLO A it 7 RAE A T IR I AR, T A U BRI R R . A B IR 25 4 A2 1) +T L
e

Hi T  test_pipeline H # W M b & #F £ fw £, W H F E  configs/yolovs/
yolov5_s-v61_syncbn_8xb16-300e_coco.py H test_pipeline

test_pipeline = [
dict (
type='LoadImageFromFile',
backend_args=_base_.backend_args),
dict (type='YOLOv5KeepRatioResize', scale=img_scale),
dict (
type='LetterResize',
scale=img_scale,
allow_scale_up=False,
pad_val=dict (img=114)),
dict (type="'LoadAnnotations', with_bbox=True, _scope_='mmdet'),
dict (
type="mmdet .PackDetInputs',
meta_keys=("'img_id', 'img_path', 'ori_shape', 'img_shape',

'scale_factor', 'pad_param'))

CR NN

test_pipeline = [
dict (
type='LoadImageFromFile"',
backend_args=_base_.backend_args),
dict (type='mmdet .Resize', scale=img_scale, keep_ratio=False), # fffii4_
—YOLOv5KeepRatioResize, ¥ LetterResize @H&ﬁi mmdet .Resize
dict (type='LoadAnnotations', with_bbox=True, _scope_='mmdet'),
dict (
type="'mmdet .PackDetInputs',
meta_keys=("'img_id', 'img_path', 'ori_shape', 'img_shape',

'scale_factor')) # M% pad_param

FA1%#¢ data/balloon/train/3927754171_9011487133_b.jpg B H1ERHIT, B #4ik YOLOvVS
backbone Fl1 neck 2 1% 4 E-AE E .

python demo/featmap_vis_demo.py data/balloon/train/3927754171_9011487133_b.jpg \

configs/yolov5/ins_seg/yolov5_ins_s-v6l_syncbn_fast_8xbl16-300e_balloon_instance.
Qi)

—py \
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(£ 50

work_dirs/yolov5_ins_s-v61_syncbn_fast_8xb16-300e_balloon_instance/best_coco_bbox_
—mAP_epoch_300.pth \ --target-layers backbone \

——-channel-reduction squeeze_mean

GRS AR S HIFE AR output SCHRFE TR . BRI HIE 3 AN HRRIE BIXE R N S RRAE
2. n[#ifk YOLOVS neck %y 3 4~ 8

python demo/featmap_vis_demo.py data/balloon/train/3927754171_9011487133_b.jpg \
configs/yolov5/ins_seg/yolov5_ins_s-v61_syncbn_fast_8xb16-300e_balloon_instance.
—py \
work_dirs/yolov5_ins_s-v61_syncbn_fast_8xb16-300e_balloon_instance/best_coco_bbox_
—mAP_epoch_300.pth \ —--target-layers neck \

——-channel-reduction squeeze_mean

3. Grad-Based CAM W[ ¥4k

TODO

6.7 EasyDeploy {EEIERE

TODO
B WABREGTR

PALSERE A AT PAFE A 15_minutes_instance_segmentation.ipynb. U ARTE Y ZRa 5 M A ol 21 b &, 3
SEAF T ISR AR T B WURMK IR TC RGN E: issue
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CHAPTER /

AR T MMYOLO B4 ) OpenMMLab RS2 S (T 2 SCEEAAT L OpenMMLabCourse ), 41
RIEHEWFENCE (R & OpenMMLab A CF, PIPAZHCEHE), JEF WA Pull Request ¥
TnE .,

7.1 MMYOLO f#E X EFHR

711 HAGLERER

PRATPARE A%, R 3R PDF X

712 XE

o FERKUME, TS, PORIFHH—L YOLO R5IIT 5

* MMYOLO #EX i vi#k , RTMDet J5{BLAt: DX 5 25 A A i !

* MMYOLO H 5& SCEU 5 ARSI 75 PR AR

o W E—EIFRAY MMYOLO "I #iAL : Il F T Ak

« MMYOLO 84 A AR: YIIZRad A nl ¥4k

* YOLOVS RJEZTEMR! —SCF N, Pf T

* B MMYOLO S:RlREE—0): BB SCHFRIZART GOREE AT BB affior T
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https://www.zhihu.com/people/openmmlab
https://github.com/open-mmlab/OpenMMLabCourse
https://pan.baidu.com/s/1QEaqT7YayUdEvh1an0gjHg?pwd=yolo
https://zhuanlan.zhihu.com/p/575615805
https://zhuanlan.zhihu.com/p/569777684
https://zhuanlan.zhihu.com/p/595497726
https://zhuanlan.zhihu.com/p/593179372
https://zhuanlan.zhihu.com/p/608586878
https://zhuanlan.zhihu.com/p/598566644
https://zhuanlan.zhihu.com/p/577715188
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* B MMYOLO T HIE—]: HRALIE L
* B MMYOLO SZH R —I0): YRR SRl [ahss ] 025 30k
* brfE MMYOLO HefliZes ) TR 45t fid

* B MMYOLO 52658 301 10 23 4fffeili 3= 7 o0 26 S0k

7.1.3 30
IR%
il
SCRIZE

ESR) e

PEpe-
7.2 MMDetection fiEr =T E

721 XE

* MMDetection 3.0:  H Akl #r FE -5 T
o HARKZIN . SEBlE]. HEFEHEAEFERGE ! AR PR BEAS I 5% RTMDet

* MMDetection 7 FrH a1 £ Simple Copy Paste 43

7.2.2 FE i EFFR

o DRIEEESI BT, Qe e A T AR AN SE B 4 P

o BRI TR TAR T 5 Se B AU A T 2 VB SRR T ANy 22388 B S i 7
COCO HflafE b Ix BTN A AA RN 2 REEIZ?

* MMDetection H' SOTA & SCUFAY 1)1 2k 72 H BN JZ AT eval $]H?

T PyTorch [)) MMDetection H1JI| 2R BEALPE R B fif4b?
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https://zhuanlan.zhihu.com/p/578141381?
https://zhuanlan.zhihu.com/p/580885852
https://zhuanlan.zhihu.com/p/584807195
https://zhuanlan.zhihu.com/p/585641598
https://zhuanlan.zhihu.com/p/575246786
https://zhuanlan.zhihu.com/p/598846422
https://zhuanlan.zhihu.com/p/559940982
https://www.zhihu.com/question/269707221/answer/2480772257
https://www.zhihu.com/question/268193800/answer/2586000037
https://www.zhihu.com/question/462170786/answer/1915119662
https://www.zhihu.com/question/471189603/answer/2195540892
https://www.zhihu.com/question/453511684/answer/1839683634

MMYOLO, %% 0.6.0

7.3 MMEngine S =& R

« M MMCV | MMEngine, 40714, M3 T14¢!

7.4 MMCV fHEX BT IR

« MMCV &5 H4, B R e, A PR
o FHEFEURIATRZOAE MMCV H 5T T

7.5 PyTorch fHEXEFFH IR

 PyTorchl.11 2% f5—15: TorchData, functorch, DDP #7354

e PyTorchl.12 2% /5 —Wi: DataPipe + TorchArrow # it 4E inzk 5 4 FiE =L
* PyTorch Y52 nn.Module: 1.0 M 48 B He 8 11 1R

* PyTorch J5ff#isE2 torch.autograd: &1 R

e PyTorch JEff#E torch.utils.data: fEHTHHE AL B4 A

e PyTorch JfLf#1EE torch.optim: fiALIAYERE: DR

 PyTorch 5 f#iL> DP & DDP: FiBIH-4TR145 7 2 2

* PyTorch il f#i%2 BN & SyncBN: BN 5£ K[ 4 BN {Ef#

e PyTorch Jifit it torch.cuda.amp: [ iR AR 1 EAR

o PyTorch JERLf#I cpp_extension: $5F) C++/CUDA & -5 HFIE F 4 i e
* PyTorch J§ At iz RIS 4 i3 i

* PyTorch YRR s S INh T iE— 17

 PyTorch JJif%fifi3z2 torch.serialization & torch.hub

7.6 Hith

* Type Hints A[J#AE, 1EAUH IS EE
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https://zhuanlan.zhihu.com/p/571830155
https://zhuanlan.zhihu.com/p/572550592
https://zhuanlan.zhihu.com/p/464492627
https://zhuanlan.zhihu.com/p/486222256
https://zhuanlan.zhihu.com/p/537868554
https://zhuanlan.zhihu.com/p/340453841
https://zhuanlan.zhihu.com/p/321449610
https://zhuanlan.zhihu.com/p/337850513
https://zhuanlan.zhihu.com/p/346205754
https://zhuanlan.zhihu.com/p/343951042
https://zhuanlan.zhihu.com/p/337732517
https://zhuanlan.zhihu.com/p/348554267
https://zhuanlan.zhihu.com/p/348555597
https://zhuanlan.zhihu.com/p/361101354
https://zhuanlan.zhihu.com/p/361314953
https://zhuanlan.zhihu.com/p/364239544
https://zhuanlan.zhihu.com/p/519335398
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CHAPTER 8

gnfaree MMYOLO Sk D

WA MMYOLO 41X, FRATECTHT i e pi i B0 T EHUE 2 rd A, AT T B mimk, A d6(H
ABRTF

54 iR
15 AR SE BB DR A 2 BRAN T -

L QRS A pAC e sh A K, SEEAR AL issue, FRIEHRTHIA issue IBLR . IR, WHR/EHIIA
BRIT%E.

2. A ERRFFHN ST A RTINS ACHIIE K
Py he w4l
L QR I RE BT SRS Bl sl e AL issue, BRIAZDRERYLLELVE.
2. SEPHITREH IR eI, FRACHIHGE K .
PRI
152 SCRY AT DA B B AL hr I 5K
VI SR A SRS R AT S A RN T
L. 485 issue, BRI SCRYAG L B
2. ISINSCRY, HRACHIBUE K .
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8.1 E&TE

PLEGE R TARR i QAR Git RLBUY, SR PRAMiA it BELAKS GitHub HE

8.1.1 1. Git i &

B9, MARNESLEET Git, Linux 2% macOS 255, —fREINZEEE Git, QARZE3EAIHE Git-Downloads
T,

# A RIAA (omd) L TRANT @4, £F Git WA

git —--version

Hk, KHC Git Config Z&EALE

# ERARTH (cmd) RLKTMANT#4, £%F Git Config REME
git config —--global --list

77 user.name fll user.email N=S, NI APA a3 TECE -

git config --global user.name " X Eit F{RaH P 4"
git config --global user.email " X B4 F{RAyHi4E"

W), fEgit bash 8 L, MIALATar LRSS0 AUshG, 2P HR T . ssh X
fF, Hrid_rsa.pub BAPICHF.

=1

# useremail & GitHub NEI4E

ssh-keygen -t rsa -C "useremail"

8.1.2 2. GitHub 4§

B, HicEAITH id_rsa.pub A CHE, HE S HIH TN
HIR, %5k GitHub K )R B B .

M New SSH key fi—> SSH keys, KfRIl A4 5 i) A 2R EI N B B 7R (1) Key W, Title W] PAG S5 #4758
R JEfAEI ] .

BJT, fEgit bash B Lt ALA T 4, ik SSH 2755 GitHub Ik /7 PUEC. A1SRILHES, fA ves it
JE L ~

ssh -T git@github.com
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https://git-scm.com/downloads

MMYOLO, %% 0.6.0

8.2 HiEIERTIER

WSROI R TR, MR, B FRMMAI S NETFIG, — b s R A AR K.
AR ARARVEA T ARRIBGISRIO T M, 1T DAS:% github 5 7 3Ry

8.21 1. EZIGE

AR — AR AHIBGH RN, 5652 %] OpenMMLab JFUA T4, 555 GitHub G £ ) Fork #i4H, H 215
AR 2242t BRAE ARG GitHub S A F TR .

REACHS T 21 A b

git clone git@github.com:{username}/mmyolo.git

BEATIH B s AR B L3l Qs 2

cd mmyolo

git remote add upstream git@github.com:open-mmlab/mmyolo

K ¥ remote J2 BN, TEL I A git remote -v

origin git@github.com: {username}/mmyolo.git (fetch)
origin git@github.com: {username}/mmyolo.git (push)
upstream git@github.com:open-mmlab/mmyolo (fetch)
upstream git@github.com:open-mmlab/mmyolo (push)

T X B origin 1 upstream #EAT— AN ERI AT, S4IAVE A git clone AR, 2EINAIH—4
origin [) remote, ‘B Hg 1 FRATT S ERYACAS FEHLIE, 177 upstream WZ2FATH TSN, FHRAR 0 5 H A 2 b
Hko IRANRARAF I ABNY upstream, HR[PAH CAZEL, HANNY open-mmlab. {1138 & 7] origin 232 (CHS (RP
fork "FRIVIEAEQE), SA)517) upstream $232—4> pull request. AR ALY AL FI T AURD A A5, FEA
upstream L URGH AICHS , FIA LAY S sk rhize, FHEAZE) origin.

8.2.2 2. fip®/ pre-commit

FEARHTE EFFET, FATHH pre-commit Ak (IR, AR TRRLE—. FEHReiOR, HEEs
4 pre-commit. ({7 %/E MMYOLO H3t F#AT)

pip install -U pre-commit

pre-commit install

K pre-commit SE G ELE KT, HLE pre-commit-config.yaml HIf{ T
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https://docs.github.com/en/github/collaborating-with-issues-and-pull-requests/about-pull-requests
https://pre-commit.com/#intro

MMYOLO, %% 0.6.0

pre-commit run --all-files

TR SRR EA ), BT MR, ATRES LR R A RS DL, X AT DAGE Y Bl PN
pre-commit install -c .pre-commit-config-zh-cn.yaml

pre-commit run —all-files -¢ .pre-commit-config-zh-cn.yaml

R LRI RERP T, W DAEE AT pre—commit run ... 4REELHK
ARFE AR AT A AU AR LT, pre-commit 2% 4, I H BB 4R

TR ATV A G I S8 pre-commit FAG EHEAC— RS, FIDATE git commit WMl E ——no-verify (¥
PRAUE SR 5 426 22 AR O R A AR RE S 3T pre-commiit K7 ) .

git commit -m "xxx" --no-verify

8.2.3 3. GIBAASNX

i%%% pre-commit Z}ﬁy ?‘Zﬂj%%gﬂ: dev ’@U@ﬂ:ﬁﬁi, @b‘(é@ﬁfiﬁ*ﬁ%%mﬁlﬂ% username/pr_name,

git checkout -b yhc/refactor_contributing_doc

TERSITT A, MSAILBFER) dov 415 F upstream 1) dev 403, FA1A7 AR upstream
fil, P L4

git pull upstream dev

8.2.4 4. R NEBHEA LT L & Tl

* MMYOLO 5| AT mypy KM ASREAG A, PSR S, IR AR, T2
Type Hints, B AAFLNTTPAZE Z7

o PR AU R A 2 i BT R

# ErteE E TR
pytest tests

# BMFERIERZ ARG REELIBHIERGE TR, N yolovs_coco dataset K4
pytest tests/test_datasets/test_yolov5_coco.py

ARAR R T DR TCIRIB AT I SR BN, WA A5 71 - LR
o ARBEUUASINT SO, %45 5| A SO IE S IR
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8.2.5 5. X ETTE

AT i BT AT pre-commit A 205, R AUTHHEA R IR O, ARRHE YRR, WTAME git push 5
ik —u BRCA R 3L

git push -u origin {branch_name}

RXFE YO AT AR git push A fERRAURD T, IO E 20 SCEAE )

8.2.6 6. IZ3THIMiIEK (PR)

(1) £F GitHub {9 Pull request FL 1] 61 B B K
(2) HRIEHET B PR 534, DAETHABT K8 o b s PR AR AR ) 12 ek

A EREAE PR branch ZE[Y) base T3 2A& MR dev 433X

IR MIETR AL TR KALTE

R

(a) PR AN E B Sd . B N ASE SR, I KRB 5 Tssue (R4 L SCRY)
(b) Q2R 25— OpenMMLab fi{TTHK, 72%5% CLA

(o) K AEFE A2 PR 2 i CI (SEAi i)

MMYOLO 27t Linux I, BT RFRAR Python, PyTorch X222 i AU AT ER T, PAPRIEA Y IEH)
P, WAL EcF L, AT NS BRI Details RAFRHAKKMLGEE, UETRIBEHA
.

(3) WSk PRE TS T CI, ABAREA] PASERE HA %5 1 review, FFAR#E reviewer RN, B o5, HFEE 4-5
HUE . HF| reviewer [d] & A A PR,

Jr A reviewer [ 3 A PR 5, AT PR G2 dev 4 2.

8.2.7 7. iRz

WIS FERS , FRATA AR SRR, X, WSRARI PR 5 dev 2 SCAFAENP S, IRTE ZEMHLIR 2L,
f et 2 7 2O WA

git fetch --all --prune

git rebase upstream/dev

B
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https://docs.github.com/en/issues/tracking-your-work-with-issues/linking-a-pull-request-to-an-issue
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git fetch --all --prune

git merge upstream/dev

WRARAEFE R T AL BB 5, IR RTPAGE ] rebase 175 2R MpRm ¢, R 3k BEAS PRULARAY commit log FHEE T .
WARARA KA rebase MM, HARTAGE merge 17 sORMYPZ .

8.3 1&5I

8.3.1 EITillid

TESR G S AR B ER BB SRR R ARG KN, FRATRAZ AT RERYLE BN B 5 FIr A 4R A2 i AQhs , 115305
JEINAZE SR IR

python -m coverage run -m pytest /path/to/test_file
python -m coverage html

# check file in htmlcov/index.html

8.3.2 B

TEFE B S AR B R BB SRR HE ARG KN, W] BB T Z B MBS AR docstring. FATITE ERIATE L)
8 SCR A S TR o AN LA BT e J5 1) SCRY Y 7 YR an R

pip install -r requirements/docs.txt

cd docs/zh_cn/

# or docs/en

make html

# check file in ./docs/zh_cn/_build/html/index.html

8.4 KEDM &

8.4.1 Python

PEPS {7} OpenMMLab Sk e A AURSREE . FRATHEH AT T RAG A AR AL AR
* flake8: Python B ZAMMMMEAE TH, 22 M TAMEE
e isort: H BIREEBEL S AN TR
* yapf: Google ZA MU MEALE T &

* codespell: A FIRIPFE & 1A 1R
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https://www.python.org/dev/peps/pep-0008/
https://github.com/PyCQA/flake8
https://github.com/timothycrosley/isort
https://github.com/google/yapf
https://github.com/codespell-project/codespell

MMYOLO, %% 0.6.0

« mdformat: 57 markdown SCPFR) T
e docformatter: #%zU4k docstring ) T.H.
yapf 1 isort L E 7] ATE setup.cfg $25
i L AL # pre-commit hook , AT A DATE $E ARSI A Bh AR & MR Ak flake8. yapf. isort.

trailing whitespaces, markdown files, & end-of-files., double-quoted-strings.
python-encoding-pragma, mixed-line-ending, JH%% requirments.txt WJEN)F. pre-commit
B ] AFE .pre-commit-config $43].

pre-commit HAARFK) 2R 7 LA K

W AR B ETETE S % OpenMMLab X F5HL5E

8.4.2 C++ and CUDA

C++ il CUDA LB IRTEE M Google C++ Style Guide

8.5 HIHUIERKIE

1. fgi [} pre-commit hook , JSHg /(A KUK AH 5% 5]
2. L BUE KO B AN 4 5
3. RLEEEAN, — M HUBUE K AR, R R R BUE K
« Bad: ¥ Faster R-CNN
« Acceptable: # Faster R-CNN ¥/l box head
* Good: %3 box head 34 fil— >S40k 3L A 5 L) conv 2L
4. FEK Commit I F5ZH2HLE T H A X commit {5 5,
5. PRV BA B A BOE Kk
o FREW AT 4 24K, — et [Prefix] Short description of the pull request (Suffix)
* prefix: H34IIEE [Feature], 1& bug [Fix], SCR{AH K [Docs], FF A& H [WIP] (B IR x4 review)
o R A B K EBEBUNE, R, AR HARER S 20, S5 1 BUE KA
o KRIRAH KDL (issue) FHCALH7 BUIE &

6. WERGIA T HA =7, sifF%E 7 =J7 FERYAUS, SEHIAMAT181F FTUEA mmyolo s, HAEM SR
T F4ME This code is inspired from http://
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https://github.com/executablebooks/mdformat
https://github.com/myint/docformatter
https://pre-commit.com/
https://google.github.io/styleguide/cppguide.html
https://pre-commit.com
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CHAPTER 9

YIZR X EL TS

MMYOLO AL 3045 T KRS YOLO 51 HARGIIA KBFIE . AR REW KB — 2890 10 . ATy
REEET P s B H AR I RA , HEAiiE MMYOLO H 2 28 SCRp AU ZR Al 575 «

9.1 JERHRTS

9.1.1 _RFHEMTERE

1 FESRES

1E AR N0, 2 REEIZ e — M ER IR, (BI2AE YOLO HHES B2 il Frka AAR 2 B U Y
640x640, A P H -

L B REEVIGRER . 4 illZ% epoch #£ 300 B 500 (B YIZRaser 2 ks ), ZREIZS 1T
Lidi
2. IIZk pipeline HIEE T2 ROEMIR, ST WA T2 RIZIZ, MR 40 Mosaic, RandomAffine Al
Resize &%, HCSCA WEFRRGI AR AR 2 RZIZ
1t COCO ¥utindle EubAT 1 iR SEHy, AR EHAE YOLOVS 1) DataLoader #ij it J5 K5I AZ RBEVIZR4H 53852
PrbERER THER /DN, RN 7B E SCEAR AR RUT S W R et . i RARYE MMYOLO At
YOLO RANFIEITRZ RIZIZ:, nIASH £ R 44 4%
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MMYOLO, %% 0.6.0

2 f£ Mask Rt BRI TERE

FERAR BT 58 4 B AN [R] I 77 A2 1 A AN SE 00 00 BRI (BT 55 AR 2R e An e e oL T, w] AR Bh 58 #5114
BRI GRR AL I BRTHAERE . 78 H AR AR ] AR S S8 Bl AR iR e T B s R RE . AR
& YOLOV8 FiAh5 | ASE B FITRE LA FARGINES R . PEREI 2t 40 T B -

MR AR, A REHBEA T FRREZIERESE T . fFEEEN 2 Mask Refine (UL
INAEREHE SR B, XA HA I R AT ZATAT s, AR . BRI frs

AR Mask SRS 3 FIRRTE R AR I A RSB A e, F% B TT Y A YOLO R34 A
FEREIK A

3 Mgk EHIKXARIERIBFHE N TERE

MG SR AE YOLOX J53k i el — e th T AR 3R TGP BE . 1830 45 H R AR Mosaic+MixUp A AR
KRAFRTE HAR PR GE, (Ho2 € R IR At 5 5 9 SR 1R i LS8 70 AT, I HL Mosaic KR £k 5 #
PR R AMEFRIBRENE, FTPA YOLOX $2 i fEfie )i 1S /1> epoch S s by o , S4B S A58, A
M2 T LA ST AN HERARTERE R 20, 7 B 2R R R 11T 52 1 A LB
RSN C Y T E] T ORE S YOLO 53k, DA YOLOVS il H 454 pipeline 411 /i :
ANTEAEA I S P S 52— S, AR S PR N ] BEBEA 7873 K% Mosaic SESMR SRR, U S K
W T2 e gl PG, A RPNRCA LA aE. 75 YOLOVS S2i il AL ESEI % Bl 4
M ERATUAA

* KELALAE COCO Kt Zh 500 epoch i U6y, FEIIHNA O 145 4] Mosaic <55if 455 ORI A AL

H

o i Mask ARy AR LG, HF BARTHARE

4 MALERE =B R MHliREE

XF T AR A AR HARR T, U A R e [ 26 0 B AT, — B R B I g i 26
SIE A BT RS- A R, — D8 WL Z R RS2E IA— & LBl a8 5t B . A8 KB4 YOLO &7
A BA TS TMA S st R MR R o ae, I HFHERE train_dataloader.dataset.
filter_cfg.filter_empty_gt 34 False BIA], FIRFFAiEs 58 7 Ak ug ki i A%k,
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MMYOLO, %% 0.6.0

5 it AdamW thiFREZE

YOLOVS, YOLOvV6, YOLOv7 Hl YOLOVS 2588 2%l T SGD fAb2s, %S HRent S 5005 B LR 2rg , i
AdamW W IESFAR B, HOGP 27 2] R0 B A ORI A 50U TR AR e B SCBAE S m] A5 e ¢
AdamW /%8, FAIHE YOLOX 7 T ik, KR BIAE tiny, s Fl m REERIAL FR AL AL 28840y
AdamW 45— E FEREHK 5 o

EL{& I, configs/yolox/ README.md

6 & E ignore 7R % A E AR

PA CrowdHuman Sy, H@— M7 A INERLE, Fe— ik Ap b
Bk A detectron2 issue, BT XHJXINZIR iscrowd k. JRAAPIAT51H :
o XAREAREMA, BIAmER B A
o« BRI TS, AR

TERIAFT , AR BER] FRYRFX IR s, PR AR — B s A O 3 ORI R 1, (R A 5
e AR, BRI B ARIERG, I B I S AN SR AR . AR AR A SRR
SlGR, IAE R . T G MR Y % e E 5T DR 21 20 s DX I 2% DX I ) A i iy 40 L 22
AUEALAT Loss, AiiafiRlE.

MMYOLO 7£ YOLOvS Efij s AL T iscrowd SRyERIfEM , TEREQNT s :

ignore_iof_thr Jj -1 FRAH BAMIRE, WLAR HMEREA —ERENIRTT, B4R CrowdHuman 524
SRR B E SRS E A BRSO, WEUR E ignore 375 G ANER AE PEARTE -

7 ERAREE

HITRZE R — ) 2 0 B, AT DARFRASE AU M RS RS 21| /MBS B A THE T/ IMEEAUAS I M RE - H 1l MMY -
OLO #l MMRazor X 32 #F Ti%Hfig, IF7E RTMDet b7 7422 Kk .

EASRIAR A T RARBIZE R 25 5, 1% WL Distill RTMDet,

8 EXIEE AE R IERS R

AARAREE T BOIAFC & 1B o TAEB sl B4 1T T 4%, AR B BUREE T I 2 AL K/ IN R 4 OB R i 240
— B T R P AR B T A SR SR SR, I T] BEICYE R FESAR B, R AR/ IV ] T AR
SRAIGSR N AT BE S K AUA . A RTMDet R ffil, FRATTAT DAL AN [ BRI/ N B 3 S 4k

H random_resize_ratio_range = IR RandomResize B BE ML 45 Gt 35 FE,

mosaic_max_cached_images/mixup_max_cached_images /8 Mosaic/MixUp ¥ 3 I & 5% 1%

I AR, ATDA TR IR 3% . YOLO R HIAR A H 2 R0 [A]— 2 SR B
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https://github.com/open-mmlab/mmyolo/blob/main/configs/yolox/README.md#--results-and-models
https://github.com/facebookresearch/detectron2/issues/1909
https://github.com/open-mmlab/mmyolo/blob/main/configs/yolov5/README.md#crowdhuman
https://github.com/open-mmlab/mmyolo/tree/main/configs/rtmdet/distillation

MMYOLO, %% 0.6.0

9.1.2 ImprillZRiERE
1 B REINZF B cudnn_benchmark

YOLO Z 1535 i K HB 43 M0 48 i A B K/ NVER 2 [T i RIER RS, G AT DAFFJE cudnn_benchmark Sl
PN EE . %S EF B PyTorch (1) cuDNN JiEJ2 PEFEA TR, W IXAFR AT PALE P EE Y cuDNN [ 3
RIS A T S A R EATRCE . QR 2 RO I B ARG W S AN SR L B
J i 48 I 2R3

TE MMYOLO 2l = cudnn_benchmark, H & Z fF B & P & B env_cfg =

dict (cudnn_benchmark=True)

2 [FHEEER Mosaic $1 MixUp

WSRAR B R BE5:E H  F T Mosaic Al MixUp, I H &t HEA YIRSk | E R A REPLIEER, A4 3SR
FLHY Mosaic Fl1 MixUp #4625 RTMDet H Hi 35 A7 B IRCAS o

Mosaic Fll MixUp # K B Z 5K 7 R &, BN TIFER 2 i A sn iy K A5 (K R A B R e . W
TE YOLOVS HrgiRAif Mosaic B, 4 5K R i (5 B0 2R A BB 4. M5 22471 Mosaic Fl MixUp H
TEEFBRAYF—KE ), HaS 5RARMRIE WS PR, @i — e WA R
A RIEHRT TR0F

WE PR, cache BAFFFiSEMAE T N Sk gk iy R SRS 8dE, & — U115 step o HFR I —5k By 1l
Jr B HAR BRI SBT3 cache PAS 1 (cache AS MG AT E4A, AN A IR img3), [FETANSE cache
BRI B R T R B, DUIBERL pop —3KIEl, UJBEMITIRGEIRN AT, NI cache Hr AR R 22
IR G T BB, AT B AR gk, A5 7 g ki it a) .

9.1.3 FVES
YOLOVS A SEAR it 7 — L/ D SR 7k, IR .

1Loss REBER. V1 1ES

—BORYL, XA S S AR RS, IRER BT R R S, il L. YOLOVS AR
PSS B 1 — SR B ORGI 1 =Bk BB Y 4 Loss AU 74k, AR R -

# scaled based on number of detection layers
loss_cls=dict (
type="'mmdet .CrossEntropyLoss',
use_sigmoid=True,
reduction="mean',
loss_weight=loss_cls_weight *

(num_classes / 80 * 3 / num_det_layers)),

(R gksn)
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MMYOLO, %% 0.6.0

(£ 50

loss_bbox=dict (
type='IoULoss',
iou_mode="ciou',
bbox_format="xywh',
eps=le-7,
reduction='"mean',
loss_weight=loss_bbox_weight * (3 / num_det_layer
return_iou=True),
loss_obj=dict (
type="'mmdet .CrossEntropyLoss',
use_sigmoid=True,
reduction="'mean',
loss_weight=loss_obj_weight *

((img_scale[0] / 640)**2 * 3 / num_det_layers)),

loss_cls A] DAMRHE A & R BIEFRKMZE loss_weight T HEM L, loss_bbox A AR
MZHAT HEN T, M Loss_obi I AKRHEH A KA K/ INFIAS I 2 BIEA T 1 38 B 4o 13X Ah S ] ALE
F PR 2B Loss FUE#BR S . FERFARZE: XA HELEHMN, AR EREREAEG, REELN—
B2,

2 Weight Decay #0 Loss #itH{E & F Batch Size &R, L 2 1S

—MR UL, FEARFIR Batch size F#EfTIIZ, TFEEREMA2ETR A GRECHIN . (HRAE R EUR4E IRk
FW] YOLOVS 5:fr FAERE Batch Size BMEAGHIS: > F M AT ARV AREE RO, S B A IMREIRT
BRI ZE . JEPRAE T AR fE4E Weight Decay # Loss % th{H3: T Batch Size H@NMHT). 1E
YOLOVS5 s ET Uil Z5H & Batch Size R4 Weight Decay Hl Loss ¥iithfi. XA A :

# https://github.com/open-mmlab/mmyolo/blob/dev/mmyolo/engine/optimizers/yolov5_optim_
—constructor.py#L86
if 'batch_size_per_ gpu' in optimizer_cfg:

batch_size_per_gpu = optimizer_cfg.pop('batch_size_per_gpu')

# No scaling if total_batch_size is less than

# base_total_batch_size, otherwise linear scaling.

total_batch_size

= get_world_size () * batch_size_per_gpu
accumulate = max (

round (self.base_total_batch_size / total_batch_size), 1)
scale_factor = total_batch_size * \

accumulate / self.base_total_batch_size
if scale_factor != 1:

weight_decay *= scale_factor

print_log(f'Scaled weight_decay to {weight_decay/', 'current')
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MMYOLO, %% 0.6.0

# https://github.com/open—-mmlab/mmyolo/blob/dev/mmyolo/models/dense_heads/yolov5_head.
—py#L635
_, world_size = get_dist_info()
return dict (
loss_cls=loss_cls * batch_size * world_size,
loss_obj=loss_obj * batch_size * world_size,

loss_bbox=loss_box * batch_size * world_size)

TE/R (A Batch Size ' Loss AL HE & A —FF K, Batch Size 8K, Loss BdkA, BRECSLE, FA NS
%A PAZE M T+ Batch Size $8 KM, 223 REMRIMMIIH G . SChr_EA YOLOVS f#) YOLOVS Study: mAP vs
Batch-Size HA] DA K B 552 A B2 FEAZ B Batch Size BPASRE ZAE MCHAB S B o] DRI R MERE . EIARPIAS
Tl — MR AR IS .

9.1.4 BN RTE

AT R AT RIS I ML, P B He R L3R % . MMYOLO f3I1Z: 4475 1) MMEngine,
PR A V1| 25 S 4T DA ) MMEngine /9 3CRY. MMEngine I oS3 B E B B BERS 25 R0
YR, I 5 A

9.2 MiX4XT3

9.2.1 IR E AR R TEE

AERRPERE MR, FATT— @K mAP BOm Ml (FURTE S PR ) 0 HEBR I e 1 BEAE AR IR AR R
AN AR A DT B BB oty s YR S mAP 17200 1 J5 AR BEAT AR , 155 B 7 1
I JH NP 2 B SR ARG BE AP . 2 YOLO ZR 471 rpn] DAE i 42 i L 2 00 s B S AN 1A, T DA
YOLOVS Jy B3 A TR A -

1 R R — M MRS H S 125

YOLOV5 TEYI L4525 iR H 1922 BCE Loss Hll use_sigmoid=True. fREMELFIEGE 4, IBasK
Ay SCE I EANECE 4 AR 5, I BT 12 sigmoid 1fiJE softmax FUAE, 1R v] BEAEFAM 7 B F
AN A R ARSI AE e 2 H B bbox X 2 ATl label BB OL. 40T B FrR
—MAETT . mAP B & BE A 0.001, (T sigmoid JEFEG+PETIMARL K 2 58— MEXT W Z /> label . X F
TR AT AR B mAP THE B A 01K, (HRSEPRyE Y & A (il

—ANE AR I ECR I S A IR R, (R R TRE N IR 2 ik, R B N multi_label %)
N False, HAVTHECEM mode.test_cfg.multi_label W1, BRIAEZ True F£n ARF— A MAEST R 2~
label ,

50 Chapter 9. iJllg:F0i %15



https://github.com/ultralytics/yolov5/discussions/2452
https://github.com/ultralytics/yolov5/discussions/2452
https://mmengine.readthedocs.io/zh_CN/latest/common_usage/save_gpu_memory.html

MMYOLO, %% 0.6.0

2 {54t test pipeline

R ] YOLOVS [ test pipeline 4111 F :

test_pipeline = [
dict (type='LoadImageFromFile'"),
dict (type='YOLOv5KeepRatioResize', scale=img_scale),
dict (
type="'LetterResize',
scale=img_scale,
allow_scale_up=False,
pad_val=dict (img=114)),
dict (type="'LoadAnnotations', with_bbox=True, _scope_='mmdet'),
dict (
type="mmdet .PackDetInputs',
meta_keys=('img_1id', 'img_path', 'ori_shape', 'img_shape’',

'scale_factor', 'pad_param'))

HAEH TR DIRER) Resize, H BN 23 7 PEAG B0 mAP (B, 765 BR v Y. F gk mT AR 1L 1%
pipeline, 41~ fiR:

test_pipeline = [

dict (type='LoadImageFromFile'"),

dict (
type='LetterResize',
scale=_base_.img_scale,
allow_scale_up=True,
use_mini_pad=True),

dict (type='LoadAnnotations', with_bbox=True),

dict (
type="'mmdet .PackDetInputs',
meta_keys=('img_id', 'img_path', 'ori_shape', 'img_shape’',

'scale_factor', 'pad_param'))

b b YOLOVS A 52 5 . B2 >R FH i A6 ) pipeline, - multi_label %/ False, score_thr $524 0.25,
iou_threshold k>4 0.45. £ YOLOVS i iR AL T—%& detect Y HUEH AL E S50, BAKM, yolov5_s-
v61_syncbn-detect_8xb16-300e_coco.py.
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https://github.com/open-mmlab/mmyolo/blob/main/configs/yolov5/yolov5_s-v61_syncbn-detect_8xb16-300e_coco.py
https://github.com/open-mmlab/mmyolo/blob/main/configs/yolov5/yolov5_s-v61_syncbn-detect_8xb16-300e_coco.py

MMYOLO, %% 0.6.0

3 Batch Shape %B& b )izt i B

Batch Shape J& YOLOVS Hr4 i) ] DABIRAHE R — Dl hg 2y, HE R A Pl i) SRS A AR 1
#I2 640x640, T2 A AR REEM i, HFR AR H] batch 11 shape j&—FEREAT. X7 =UA] DA 40
AMAE BRI TS, AT SIS AL . Batch Shape B RSEHL ] PAZ% 4442 . MMYOLO LT
SEAE MR AR 2 BRIA T B T Batch Shape Sl . WS AR E %I BE, WDALE val_dataloader.

dataset.batch_shapes_cfg=None,

TES BTG 5F , BN BhAS shape 57 52 shape B FLE L, FTOA—MBEA A R XA M

9.2.2 TTA RFHMIAFEE

TTA RS E — AT REM Bk 5T, FEFT BRIl s A . MMYOLO T & 3CH5 T TTA, HFZAEN
R A ——tta BRIV . I TTA i,
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https://github.com/open-mmlab/mmyolo/blob/main/mmyolo/datasets/utils.py#L55
https://github.com/open-mmlab/mmyolo/blob/dev/docs/zh_cn/common_usage/tta.md

cHAPTER 10

MMYOLO #2438k 15 BA

10.1 YOLO R%I|HEEIE 3

N &4 RangeKing@GitHub $2:44k, JE# kig!

YOLO RN ERER R TG —RIAFE 45K, ML 40 Darknet + PAFPN., 2y 71l P pRi# PR YOLO
FRYVEPLEN, AR BT T 40 B & 1 BaseBackbone + BaseYOLONeck 4514

Hh4: BaseBackbone [1J - Ab L -
L FEATRERL forward i, H BN E R FE A AL
2. T DA I e SR I AR, AT AR R A R R R
3. g 2 H 8 S5 frozen 86 stage 1 frozen bn HFE.

% BaseYOLONeck .47 [AlFEIFAL .

10.1.1 BaseBackbone

o WK 1R, X1 PS5 s, BaseBackbone £ 75 1 /> stem )2 + 4 4> stage J2[125{0] ResNet [1 ELAliZE 4 o
o K 2 Fias, X P61, BaseBackbone “Afi s 1~ stem )2 + 5 /> stage 2 451 .

AFFIER) T M 45447 BaseBackbone, ] ] DAE S SEBE TR build_xx Jrik, BEA]E & CAYEERRR
AR — R RS o
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MMYOLO, %% 0.6.0

10.1.2 BaseYOLONeck

£ BaseBackbone %112, FA1H MMYOLO 71 Neck JZif4T T EHM, £/~ Reduce &,
UpSample £, TopDown /&, DownSample 2, BottomUP EDPAKH A E, B EaEMEn DA
PKEE build_xx FERILIE E LB .

10.1.3 BaseDenseHead

MMYOLO £41#% ) MMDetection H1i% T[] BaseDenseHead {E A H: Head g5 2%, HEH—F/N T
HeadModule. PA YOLOvVS i, H HeadModule H1#) forward SEHAE: T JF A HY forward SEHE .

10.2 HeadModule 3ji8H

wn EEFrR, B MMDetection T SEEE,  SEZE A MMYOLO 528, MMYOLO hitAs 55 5 5%
A B A AT RS
1. MMDetection H1¥f bbox_head #7434 assigner + box coder + sampler = RKIHM:, HEHT 3
N2 TG E R T, FEEREBIMNIXNGORAEE, S—2 5P AASH#E TR 0. A%
RO SR A = KA A R ANTITR B R BRI TR R B e, i TS, i T X
FHMEBERNGRVR S IOMERE
2. WEETH, HPTE B CEIEERE, FTDAN BT A RESL , X S A TR EE LA .
SSEUL, 7E MMYOLO H HFR B FRf model + loss_by_feat Fs-EfE, Pk nl DA 18 ek e i 5K
IE BB SR loss_by_feat HHE L. FIUMFF YOLOVS %)Wl YOLOX [ loss_by_feat
%,
PA MMDetection #1 YOLOX B & M|, H Head R E BN

bbox_head=dict (
type='YOLOXHead"',
num_classes=80,
in_channels=128,
feat_channels=128,
stacked_convs=2,
strides=(8, 16, 32),
use_depthwise=False,
norm_cfg=dict (type='BN', momentum=0.03, eps=0.001),
act_cfg=dict (type='"Swish'),

loss_obj=dict (
type='CrossEntropylLoss',
use_sigmoid=True,

reduction="sum',

(Rt
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https://github.com/open-mmlab/mmyolo/blob/main/mmyolo/models/dense_heads/yolov5_head.py#L24
https://github.com/open-mmlab/mmdetection/blob/3.x/mmdet/models/dense_heads/base_dense_head.py
https://github.com/open-mmlab/mmyolo/blob/main/mmyolo/models/dense_heads/yolov5_head.py

MMYOLO, %% 0.6.0

(£ 50

loss_weight=1.0),
loss_ll=dict (type='LlLoss', reduction='sum', loss_weight=1.0)),

train_cfg=dict (assigner=dict (type='SimOTAAssigner', center_radius=2.5)),

£ MMYOLO H it head_module J5, FHWECEGEN:

bbox_head=dict (

type='YOLOXHead"',

head_module=dict (
type="'YOLOXHeadModule',
num_classes=80,
in_channels=25¢6,
feat_channels=256,
widen_factor=widen_factor,
stacked_convs=2,
featmap_strides=(8, 16, 32),
use_depthwise=False,
norm_cfg=dict (type="'BN', momentum=0.03, eps=0.001),
act_cfg=dict (type='SiLU', inplace=True),

) s

loss_obj=dict (
type="mmdet.CrossEntropyLoss',
use_sigmoid=True,
reduction="sum',
loss_weight=1.0),
loss_bbox_aux=dict (type='mmdet.LlLoss', reduction='sum', loss_weight=1.0)),
train_cfg=dict (
assigner=dict (
type="mmdet .SimOTAAssigner',
center_radius=2.5,

iou_calculator=dict (type="mmdet .BboxOverlaps2D'))),
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cHAaPTER 11

BiE RIS MR

11.1 YOLOV5 R F0scI £ fR4T

11.1.1 0 &4t

PA_E 4544 1 i RangeKing@github 2] .
YOLOVS &A™ ] i) SE R Tolk S R R H bkl 535, 28] 7)) 32 3. AT KL YOLOVS 42 k) )5
R AIAE T YOLOVS ByAA G, B2 07T IR FER S et . 3] Bk YOLOVS FFi5 2
ERERIEOOE

L. RAFRSE B8

2. BN EE e, AF 300 epoch i It Y1 2R AT ER 43 one-stage 3534411 RetinaNet, ATSS F1 two-stage
3411 Faster R-CNN 7E 12 epoch (31| 2} ] 3223/

3. HEZEHEAT THE# 2 1) corner case {4k, THREFI ORIV FH

W TRI2 iz, YOLOVS [ PS 11 P6 JitAs B2 AE T W 28 S5 RITIAT A-da A » #E  HARIR 5], 4l anchors
ANEA loss B TR L IE 15501 F o ARSCRF A YOLOVS SE3AAR B BRI , SR )5 H 700 MMYOLO Hfi) S8
KT YOLOVS F {415 F RIS B 2 %) L7 B 56 AR SCHA SR SN o

PR BRI OL T, ASCEOARIAR 2 PS B,

A BARTCRERS MR AT TRIZE R YOLOVS HIAZLICHR . T YOLOVS A S thAE AWk AU, FATEAEA
WA SR AR SORY o 3 R B SRR AR
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https://github.com/open-mmlab/mmyolo/blob/main/configs/yolov5/yolov5_s-p6-v62_syncbn_fast_8xb16-300e_coco.py

MMYOLO, %% 0.6.0

MMYOLO SZFfcE :  https://github.com/open-mmlab/mmyolo/blob/main/configs/yolov5/

YOLOV5 ‘B B AL . https://github.com/ultralytics/yolov5

11.1.2 1 v6.1 EiXJFEF0 MMYOLO =CIRfRHT

YOLOV5 ‘B Jy release Hitik: https://github.com/ultralytics/yolov5/releases/tag/v6.1

PEAEMN 278 . YOLOVS A P5 Al P6 A [l I ki A RZ AL, P6 RISy 1280x1280 fir AR KA, 1
A2 PS WAL, f ARCTJ2 640x640 o A SCARFEER) 2 PS5 BIENH .

WKL, H AR RIEIRER T A OB e . BEAUEER L loss TSR/, YOLOVS t—#, WTFPR:
I HRRF ARG & MMYOLO ) BAAR 52 35 11 087 fay 220 4 o

1.1 BiEER IR R

YOLOVS H b 553 v F i AU i LU e 22, (g :
« Mosaic b3 %%
» RandomAffine B§HL 1 12545
« MixUp
o PHRBOIE R Albu gz BLit 5 e
* HSV jgifass ] i
* BEDLK - HR%Ee

H:rf Mosaic BEIsRAER N 1, Fn—aE &%, M*T small Al nano PIANRAS KA S F MixUp, HoAth
B Vm/x RFEEFINERH T 0.1 ARl k MixUp. /IMEZIRE AR, — A2 R A MixUp S8 s Eidi i om o
598

HAZ B Mosaic + RandomAffine + MixUp 33 F A B2 22 40 F -

IR AT R EE AT

1.1.1 Mosaic &R

Mosaic J& Tt TR AIRIE o, OV EAEIZ T IMBERR 28 4 5K BR%, ZSARAN 5 T30 1 I1Z5AY batch size.
Haztrd R fa 2RO N -

L. BENUE DR JE 4 SKIERYSCRE Fp O mi AR bR EIPEAT 2 TR E 1 4 SRR IR A B8 A
2. BEHLEEL 5350 3 5K R 385 | DA S SO B A
3. WK A R SR R 58 55 LU RY resize BRAFRF AR 5 E A/
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4 PN ETRACE N, TR SR A R R R R AR L, DA P AT R A GA R BT R
AR

5. MHFST ALARR ARG R B R #E , ARJEERI RIS A O, HOR A 114 RRE
6. 43K B B BRTE AT I AL B

R mTBHET 4 5K, FreAfh AR SR 4 45, M 640x640 22 1280x1280, [ L 2 AEIKIZ Sy
640x640, W 4% —1> RandomAffine FHLY 516, A MIP K-l BUR— FL DK 4 1500

1.1.2 RandomAffine B##l {551 2

KRGS P H
L XA R L LT B A e
2. 45 Mosaic Hi tHEOY K 4 (710 I FHB 5l 640x640 Rf

BEDLOT S L B0 dm- TR . eHe . 4iiic. BEUI5E JLATHEGRRAE, [WII H1 T Mosaic #1 RandomAffine J& T~ HL 55
SRR, STIABORMERS R UL 28 5 PR A T AL B, B e

1. 39585 Y gt bbox 8/ BT wh_thr
2. MR Y gt bbox AT HEHHY gt bbox [N EEK T ar_thr, [ k48 5 K™
3. KT8 HLB/NT area_thr, B 11 S8 OO K%

H TS JE AR E AR R BOR RS, DRt E o 0 B TR /2 (8 T Bl g i«

1.1.3 MixUp

MixUp HI Mosaic JS{BIthJ& T8 A - R FI5i 53k . BERLE 73 40— 5K I 5o 7 P PR AL /5 . LA Sy
EHZM, WL RE AN label EEEDFEGEA, 220 label tHR )] alpha JrikiR & AR MMGEIER
faj &L, X} label RUECHEEDFE, il A @l 20 1o RAFR A -

FEAR IR0 YOLOVS 9eBIiG MixUp th, BEBLI K Y3kl U %4554 Mosaic 3§55 + Rando-
mAffine BEHLUTHAS U BSR4 RIS . 33 RLILATF DA 9 BT A K —FE.

1.1.4 EREMTOR 2R RREE

T AR it (7%
o FURBERISER ] Albu P Bl A8 1
* HSV Bithss [ 1
o BEALK V- REe
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MMDetection JT i i H 2 28] Albu &5 =75 R 58 P HEAT 1525, T 7 nT DA B4 2o e B AT () Albu
JE R BER AL AT RS SR T BE . 10 HSV 2 (0 25 () 35t A BE LK - B R A0 2 I 1 HU RS LA Ko, N5
BRIRN A -

1.1.5 MMYOLO eIt

B R B B HG siR 09) AN AT B 4 LU 25 o SIS B T Mosaie 28 TR A B 15 5 R K25 5 - 7E MM Detection
B YOLOX g i T MultilmageMixDataset Z{45 0258 28 (A% &, HSe Pl A2 an T :

XF T Mosaic S5 A JSER ISR ENE , DX TEAIPLI— get_indexes FIERRBALMIE &S|, K5
A3 4 5K 75 BT PAEFT Mosaic 3451 T . DA MMDetection H152 3L YOLOX Ryl D SC4F 5
LUNN

train_pipeline = [

dict (type='Mosaic', img_scale=img_scale, pad_val=114.0),
dict (

type='RandomAffine',

scaling_ratio_range=(0.1, 2),

border=(-img_scale([0] // 2, -img_scalel[1l] // 2)),
dict (

type="MixUp',

img_scale=img_scale,

ratio_range=(0.8, 1.6),

pad_val=114.0),

train_dataset = dict (
# use MultilmageMixDataset wrapper to support mosaic and mixup
type="'MultiImageMixDataset"',
dataset=dict (
type='CocoDataset',
pipeline=|[
dict (type='LoadImageFromFile'),
dict (type='LoadAnnotations', with_bbox=True)
1)y

pipeline=train_pipeline)

MultilmageMixDataset £ 5 f0 4 #5512 A —~ U 45 Mosaic Fl RandAffine Z85{4f5 351 , 1M CocoDataset H1 752
B A— TG R FIBR N2 pipeline., 38 53 oy 2l il ABRE A S5 BRTR & 285U 58

H2 RS — 805 AR MMDetection (¥ JH ok, H£549 23 5iid Mosaic £% 21 Multilm-
ageMixDataset BCT R, MRS, il FLIXCRE 2SI SL A% FPIAR A 5 o

R T fRYGX AN, FE MMYOLO kAt — #8977 fiifk. Bzl pipeline REASFKILF] dataset X152, MG}
AT AKE Mosaic S5 1B A JEEICH R 5 (04 S BN AR ORIBRAIL % —FF . GBS HE MMYOLO 1 YOLOX H L
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EEIRA T PR

pre_transform = [
dict (type='LoadImageFromFile'),
dict (type="'LoadAnnotations', with_bbox=True)

train_pipeline = [

*pre_transform,

dict (
type="'Mosaic',
img_scale=img_scale,
pad_val=114.0,
pre_transform=pre_transform),

dict (
type="'mmdet .RandomAffine',
scaling_ratio_range=(0.1, 2),
border=(-img_scale[0] // 2, —-img_scalel[l] // 2)),

dict (
type="'YOLOXMixUp',
img_scale=img_scale,
ratio_range=(0.8, 1.6),
pad_val=114.0,

pre_transform=pre_transform),

AR -7 2 MultilmageMixDataset |, flIRIBEE B S B0fH.

3] YOLOVS e L, P2 YOLOVS SEBEi) MixUp Ht, BlATLIZE A i o5 — 5K P th 75 2480 Mosaic Hh3% 50
+RandomAffine FEAL{T S A58 )5 A REIR &, 10 YOLOVS-m Xt o i B4 H frs :

pre_transform = [
dict (type='LoadImageFromFile'),
dict (type='LoadAnnotations', with_bbox=True)

mosailc_transform= |

dict (
type="'Mosaic',
img_scale=img_scale,
pad_val=114.0,
pre_transform=pre_transform),

dict (
type='YOLOv5RandomAffine',

(Qi¥iE3)
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(£ 50

max_rotate_degree=0.0,

max_shear_degree=0.0,

scaling_ratio_range=(0.1, 1.9), # scale = 0.9
border=(-img_scale[0] // 2, -img_scale[l] // 2),
border_val= (114, 114, 114))

train_pipeline = [
*pre_transform,
*mosaic_transform,
dict (
type="'YOLOv5MixUp"',
prob=0.1,
pre_transform=][
*pre_transform,
*mosaic_transform

1),

1.2 Mgl

A NG5 H RangeKing@github 1875 | JF#; B! ! !

YOLOVS5 445 M) 2Rl cSPDarknet + PAFPN + JE## 48 Head.

YOLOvV5 W 25255 K /Nd deepen_factor Al widen_factor HiPSHHLE . H A deepen_factor i
W2 E VR, B cSPLayer Y1 DarknetBottleneck B HEBIIEE; widen_factor & H 4454
TERE, BRI BEE R IS IE . DA YOLOVS-1 3], H: deepen_factor = widen_factor = 1.0,
P5 1 P6 [BIALRAAZE 43 A an & 1 FTE] 2 R

B E 20 BB s TR BRI 254, P RIS R S, R S YOLOVS B &
JE T B ST AR R 5 F R A SR A AR L A A

G AR T H netron TARAL I 8 S5 40T, T PAELEETE netron H1f§ MMDeploy 5 Hi [1)) ONNX A% 2 S04
119

Pr: L2 /N RRRHEZERE (shape) #E24 (B, C, H, W),
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1.2.1 Backbone

JE MMYOLO 1 CSPDarknet kK [ BaseBackbone, ¥EALEMIHI ResNet 251, PS5 AEAIIE 5 2450, &
4 17/ Stem Layer fll 4 4> Stage Layer:

e Stem Layer J& 1 /> 6x6 kernel [{fj ConvModule, AT v6.1 A Hif) Focus FHLE IIE L.

s BT )G Stage Layer, HAPH 1> ConvModule 1> CSPLayer ). A_I[& Details
Ay . Hidr convModule 24 3x3 i) Conv2d + BatchNorm+ SiLU 7 % % . CSPLayer Bl YOLOV5
BhHGEPR C3 YL, | 34 ConvModule +n 4> DarknetBottleneck(iFFZEEiERE) Ak,

* fgJi—> Stage Layer fEig)aHifn 7 SPPF k. SPPF Mg AR T 214 5x5 K/MH)
MaxPool2d 7, 5 SPP SR, (H M.

* PS BIRILTE Stage Layer 2-4 Z 50 il i — MRAEEIEA Neck 454, DA 640x640 iy A F R,
Ho N (B,256,80,80). (B,512,40,40) F1 (B,1024,20,20), %JR/ 1 stride 43 312 8/16/32.,

» P6 BITUAHE Stage Layer 2-5 ZJE4 lf h— MNMFIE EIEA Neck 4544, DA 1280x1280 fiy A Bl FH
11, Hohfy HUERE S (B,256,160,160). (B,512,80,80). (B,768,40,40) I (B,1024,20,20), %] stride 45
8/16/32/64,

1.2.2 Neck

YOLOVS ‘B h A B B SO 34 Neck HR84, o (8 -5 Hofth B ARAG I W 28 25 AT B, FRATTHF B
H R Head ¥4 i PAFPN fl Head FIHRA> -

T BaseYOLONeck %54, YOLOVS Neck 2 fE[R—BEM&ERE, X T ATEENEE, FAITRM nn.
Identity fUE,

Neck A Bk (4 44E 8] F1 Backbone 524 —3%. Bl PS5 K%y (B,256,80,80). (B,512,40,40) Fl (B,1024,20,20);
P6 70 (B,256,160,160). (B,512,80,80). (B,768,40,40) I (B,1024,20,20).

1.2.3 Head

YOLOvVS Head 45144 YOLOV3 5¢4—#f, Ny JEff# Head. Head BB GfE 3 MAILZEER, T
RER AL B AT A EL -

I THIfY) PAFPN R SK 2% th 3 NI R M4REIE, shape g (B,256,80,80). (B.512.40,40) il (B,1024,20,20).
HiT YOLOVS S fifaf i it . Bl JEA bbox il Sk 2 7e i — AU A RIEE g it. LA COCO 80 Ah
i

o P5 BIBIEH AN 640x640 - HERAGHL T, H Head B4 H 1) shape 4351k (B, 3x(4+1+80), 80,
80), (B, 3x(4+1+80),40,40) 3Fl] (B, 3x(4+1+80),20,20),

* PO AR AN 1280x1280 70 HERIGUL T , H Head BEbH H 1) shape 535104 (B, 3x (4+41+80),160,
160), (B, 3x(4+1+80),80,80), (B, 3x(4+1+80),40,40) Ml (B, 3x(4+1+80),20,20). H
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H 3 227K 3 /> anchor, 4 R bbox 4%, 1 7R obj M43, 80 Fix COCO Kidae 2 B 43
¥

1.3 IESi AR T B SR BE

TESAREAS DL S 1 4 L2 B0 5 OO AL PRI P i A (2 B TR MR BB B Y %2 IE A, MRS R fAkeAs, HLE ALk
JeZBMEAEAS o DLPECHRNS 2 H AR A RIAZ L, — N EFAY PERC SRS 7T DA S22 3R Tk v e

YOLOVS H VL ACHEm faf FLE 450 - SR 1 anchor F1 gt_bbox ) shape PCACEE {22 K r LW, [RIIF 5 LA 5 4R
RS SRS R B MEAEAS . L EA R R DB IR

1 SFFAR AN )2, P03 T8 LT Max ToU DEECAGEIIN , i 2 B4R ] shape B0 DCHD, k2
1% GT Bbox F124Hi)Z 1) Anchor T3 8= b, WA T8 = LU 1K F15 e 31, W% GT Bbox Fl Anchor
VLR A, #4i% GT Bbox B Eiwl, TEZ 2T 1% GT Bbox Xif b (1 4% P K P A2 B A Ky A2 T ke
%N

2. W PRI T GT Bbox(HgHRVERE 19 GT Bbox), HHELELE AN oTRe i, [FIE AT P 4 T AR, K
A RUR 53 AR R A 0 SR GT Bbox f, ] UKL (i IE BEABON H2 A
B YOLO %1, Z/bHan T =4%

NI TR B TR, F A RE R B SRS B E 5 Repos

1.3.1 Anchor & &

YOLOVS5 j& Anchor-based ] H AR 5.3, H Anchor size f3KHU 35 YOLOV3 250, 2 R,
HRTR Z AT B2 AR MEAR T2 T ToU Ay, T2 6 FH AR i 9 3 EE A 28 E ) (R shape-match
)o

TEH P TEESE S, PTAMEH MMYOLO BLA74A 1 Anchor /A T H. . X H GBS T8, #ie &
i& Y Anchor size,

python tools/analysis_tools/optimize_anchors.py CONFIG/} —--algorithm v5-k-means

——input-shape INPUT SHAPE [WIDTH HEIGHT] ) —--output-dir OUTPUT_DIR

SRIGAE config Y1) BBV ERIA Anchor size:

anchors = [[ (10, 13), (16, 30), (33, 23)], [(30, 61), (62, 45), (59, 119)1,
[(116, 90), (156, 198), (373, 326)1]
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https://github.com/open-mmlab/mmyolo/blob/main/configs/yolov5/yolov5_s-v61_syncbn_fast_8xb16-300e_coco.py
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1.3.2 Bbox BRI T 12

TE Anchor-based A, THIMMEM # 2 BT Anchor #1748, SRJGFIN AR iz, IXXTL. GT Bbox Zif il fe
TAE T J5 75 223384 T Pred Bbox fifhil, 87 A ELSE REE) Bbox, XX Pred Bbox fifhid 7 .

16 YOLOVS i, [lJ9A50 0 :

IFE YOLOVS 1, [a[J3 2500 :

Wt Z Ak E R DA PR

aw A AnchorAA
¢ [AGridPIRAAR)
oA Sigmoid

by = (2-0(ty) — 0.5) + ¢
by =(2-0(ty) —0.5) + ¢,
b = Q- (2 0(tw))?

o L RABTREREIA (0, 1) EE R (0.5, 1.5)

* FimEEM

kD

XA EA LT AL :

(0R 4 o0)

(O4awh)

o BihD B ELRE AP FE] 0 A 1. A BT SORS HE [ A Y box ABAR.

o FEREIAA I exp(x) TR, XFERBER LR, BRI ATRE.
e [ A ZAAL T e A

YOLOVS it J5 1) 58
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1.3.3 LELSE IR

7 MMYOLO #5317, ToieM %42 Anchor-based &2 Anchor-free, &fi155—14i}}] prior FRIF: Anchor.
TEAEAS DL AL 5 AR P25 -
(1) “LeBi” Lbis
$§ GT Bbox [ WH 5 Prior [f) WH 4T “LHI" Hof.
OB -
e = w_gt/w_pt

ry, = h_gt/h_pt

AT = max(ry, 1/Ty)

Tw

i = max(rp, 1/rp)

ma.

r x — max(rmaz maa:)

w yT'h

if Tmaz < prior_match_thr : match!
AT AT —~ GT Bbox 5 P3 ik [&l (1) Prior 47 VT EL ) 22 I 3E T A A R -
prior] PTHE 2 Wiy Ji P A

h_gt |/ h_prior = 4.8 > prior_match_thr

(2) 2B %% 1 b match 1) GT 43 FCRF W IEFEAS
WRORUT ) E I Bl 1
GT Bbox (cx, cy, w, h) {Ei 2} (26, 37, 36, 24),
Prior WH {2} [(15, 5), (24, 16), (16, 24)], £ P3454EA |, stride fy 8. #1148, prior2 Fl prior3 GEf% match,
TR
(2.1) 4§ GT Bbox [y (i A5kt 1% 51 P3 1) grid L
GTeemteramid = 26/8 = 3.25
GTgemersmid = 37/8 = 4.625

(2.2) 5 GT Bbox Hr.Lo S HTHEN grid 43 USRI, i Frnb 3 AL 1T F M RR Y, 822 ik
Je. FWA grid Wik hJd EReA
T PR Lo i T B AN ) R ) LA A A3 TR 20 -
A2, YOLOVS 1) Assign J5 2R AR T HFLERdE?
* —/> GT Bbox AESILHELZ 1 Prior
* —/~ GT Bbox fll-—* Prior PLELH, REAMAC 1-3 AN IEREA
o DA ESREmE RERE E LR E BRI LI IF SRR AR AN Hoy )i

66 Chapter 11. EAREBRISTIL M



MMYOLO, %% 0.6.0

i YOLOVS i [ul =977 2K, Al Assign J7 U2 AN EIE Y -
Lol i 775
2. WH [u] 5772

1.4 Loss i%it

YOLOVS i 8405 3 4> Loss, 43514
e Classes loss: i Ji1%)-2 BCE loss
* Objectness loss: {i i1t 52 BCE loss
* Location loss: fifi i fi*)+2& CloU loss

=A™ loss $% B — 2 HU BB :
Loss = A Leis + AaLoyj + A3Lioc

P3. P4, P5 22X}V Objectness loss 4% MR FIACEBEATHIMN, BROIARIBE 2

obj_level_weights=[4., 1., 0.4]

Loy; =4.0- ngf]%all +1.0- L(T)nb;dium 104. Llo‘z;.ge

TSR 1590 YOLOVS s 1) CloU 15 H AR )5 CloU {EE—52 2205 , 223 DL alpha 20
e

BT :
Z2 %) https://github.com/Zzh-tju/CIloU/blob/master/layers/modules/multibox_loss.py#L53-L55

alpha = (ious > 0.5).float() * v / (1 - ious + V)
YOLOVS fifi7s
alpha = v / (v - ious + (1 + eps))

XA, ISR AN alpha V17 Z0R OLR AR AR 22

1.5 fiftRmFnilgrid iz

YOLOVS MR S AL I T AR RAS AN ], ] SR BEAAE AR 32
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1.5.1 ifLes 54

FHLALS S i Conv/Bias/BN =4, 7£ WarmUp BB, ANEZLRFHARIEF Ir DA momentum BHTHHZE . [F]
E WarmUp [y BER HI )42 iter-based ST , TIAEIE WarmUp [ Bt A% 1%, epoch-based B3 HE , Al 2
trick + 2.

MMYOLO 23K ] YOLOv5OptimizerConstructor {ifb a5 44 & a5 S AL 2 S 8001 . i es g dbas Ve
R — SRR I S BV AR AL I AR RS i A s il R e mT AR S i R 75K

T AN [ B4 2 B0 2H 2R B A (] ) B T 6 2 g & 38 i YOLOv5ParamSchedulerHook SE#. 1 AN [A] 12 40 2H 2R H
SRR G e sh BE )2 3E id YOLOvSParamSchedulerHook SEF .

1.5.2 weight decay £ Bi& N

VEFE XS AN Y) batch size SR TR [R]f weight decay SIS, HAA&R A
1. 43Ik batch size <= 64 I}, weight decay /728
2. 241i)l|%k batch size > 64 I, weight decay SR 4 i batch size FH474% M4 ik

MMYOLO /2 1H 1 YOLOv5OptimizerConstructor SEH .

1.5.3 HEZRM

N T ERRAEA ] batch size 1500 FRIPERE, /EEBCELAL batch size /NT 64 W2 A STFE BB R IRE.
NZRREARTR > YOLO 0B, AL3H AT SR -

L 8 BN

2. WA RMZ REIZRSN, [RIRATPAFF A cudnn.benchmark 3 — 25 finss )11 25

3. flH T EMA Sl ia

4. BRARH AMP A 3R Ak REI 25

FERF IR : YOLOVS 77t F small BEZELIE R T ML V100 1%, bs 4 128, i mAix 45 LR FIRAI4C
H 2R3, BRI R AR, Shitfe MMYOLO sh AR T 8 , 45 16 bs WS, It
Jy T REGAEREYESE, WIZEMBEIERY T SyncBN.
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1.6 #EfFLETE

YOLOVS J5Ab B A2 YOLOV3 RS, SEkn | YOLO Z5HY 5 Ak BLZ AR 2 AU -

1.6.1 Zib IS

1. multi_label

T2 S BTN U 55 B TR R e SR AT 55, Mt [F— DAL E S 2 A KR, F2dY
YEFZEAL TR . A2 YOLOVS R sigmoid FMIAA, 7575 I b2t oL T T RE S H B — D4 A4Aer ) o R4S A
[ 28 AIHE , XA B T PP 4855 mAP, (EE AR T SER Y o I 7R 25 P PAS H8 45 B % multi_label /& True,
T HEPR Bl S bR . H i /2 False

2. score_thr fil nms_thr

score_thr L T BRI B, ART M ERIRIIHE 2 M F SEAL PR, nms_thr J& nms B ERfEL. [FRERG, 7RI
SFVEAEHEAR mAP [y BER] DAKF score_thr BEEAYARF AR, @ HREW LA A, MIMTHET mAP, (HJEXf T3¢
PRy A B A T, HaSEEBd R . O e IR B B2 B B A R AY B

3. nms_pre il max_per_img

nms_pre Z7~ nms B A EOAR A REIAESCH |, SCGE 28 1B 1 nms iz 47 B g ARE S 25 300 18 A g
ERINEZ 30000, max_per_img Fé7n fx 248 B I B RKEIHER H , Sl 3 15 E N 300,

PA COCO 80 ZHy i, MBI A B K/ Ay 640x640
HUHEFRA AT A
(1) G 2t

YOLOVS fi LI RUE H 80x80, 40x40 A1 20x20 F = AMFALK , B EIL 3 4> anchor, A ek HFFAE 4]
I 3x(5+80)=255. YOLOVS Je ARt Sk, MR ALk, A T8 ad i,
FA TR AR HAEA TR, 20 10T A 73 32 bbox T 23 ST obj 2> 32

AR RBERI AT 53 3 . bbox 73 SO obj FN G SCHbATHHE, IUATHERE A e . A T IRZTi
QBRSO ESE R TEIE 4E R S B e, BB 5. bbox FM 3 SO obj i 43 3L shape 435 (b,
3x80x80+3x40x40+3x20x20, 80)=(b,25200,80), (b,25200,4), (b,25200,1).

(2) it it 2 Dt Pel R %€

AT 43 32 F1 obj 43 S BB HEST sigmoid 4, i bbox 4> S TR BLHEATARAD , A R ELSE Y I RS IS
xyxy F&=

Q) KR

H Ty batch Wi iEikEl, SRJGH score_thr Xt 2R T /- (EHEAT BEI R, 45T score_thr (il 45 R

(4) 55 KB R BE

K obj T M E A DR 5 A ZE I BN AME AT, SRIGHCIRR A score_thr JEATHI(EE 8 . FEIX S FE PR TR %
J& multi_label fl nms_pre, #PRaLIE )£ WHES H A2 2 T nms_pre.
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(5) BB PR A nms

T AR, KRR ARSI AE I8 )5 2 ) 46 R BT R R, AR5 54T nms RIWT o A5 2y R4S DU AEAS
BEZ T max_per_img.

1.6.2 batch shape 3%HE&

N T MRS LSRR, VEE P T batch shape ek, HAZGFIE : BIPRAE batch B R IR —A
batch WP Ji- pad %&b, AERBEABUEL RSP AT batch Pl ) —FE.

HOARR A 5B B B s 1) 98 o LA THEY . AR5 #Hls batch BeERFHER J5 19 P A AL — A
batch, [f]if 153X batch {3 batch shape, iy 1k pad {23 d % . fiefd: batch shape V15N 7R PRI %8
7o FLA I D0 R UEAT pad , ABSRIETT T B A i

image_shapes = []
for data_info in data_list:

image_shapes.append((data_info['width'], data_info['height']))

image_shapes = np.array (image_shapes, dtype=np.float64)

n = len(image_shapes) # number of images
batch_index = np.floor (np.arange(n) / self.batch_size) .astype(
np.int64) # batch index

number_of_batches = batch_index[-1] + 1 # number of batches

aspect_ratio = image_shapes[:, 1] / image_shapes|[:, 0] # aspect ratio
irect = aspect_ratio.argsort ()

data_list = [data_1list[i] for i in irect]

aspect_ratio = aspect_ratio[irect]

# Set training image shapes
shapes = [[1, 1]] * number_of_batches
for i in range (number_of_batches):
aspect_ratio_index = aspect_ratio[batch_index == 1]
min_index, max_index = aspect_ratio_index.min (
), aspect_ratio_index.max ()
if max_index < 1:
shapes[i] = [max_index, 1]
elif min_index > 1:

shapes[i] = [1, 1 / min_index]

batch_shapes = np.ceil(
np.array (shapes) * self.img_size / self.size_divisor +

self.pad) .astype(np.int64) * self.size_divisor

(Rt
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for i, data_info in enumerate (data_list):

data_info['batch_shape'] = batch_shapes([batch_index[i]]

1113 2 B4

IR YOLOVS JBEAIE MMYOLO SCBLIEAT T R4 AT, v B RERT B 1) P B AR SRR e B A o (R IHiyE  :
H1 T YOLOVS A B WA AW g, AT IR A Rk A, 37 B Ik B S ] 25 ol AS o

11.2 YOLOV6 [RIEF0Sc Il £ R4

11.2.1 0 &4t

PA_E 5549 K i wzr-skn@github 22 .

YOLOV6 £t 17— FRHE M T4 M T3 AR, A 4h N/T/S/IM/L, 5 [BEIRRAY RN, HIRAA BT A
PASRAS BEAF FARG - R REANA o AR S LT AN AORS BE AR BRI 5 284 . IR 4 0 J= Tk
117 Z AL -

] Bk Ui YOLOVG JHEZE Y 32 45 10 -

1. Gt T S 440 Backbone F Neck: 37 I {4 B ph 28 () 28 v VAR IR &, 36T RepVGG style 1%
T ESEL . T ESE T M4 EfficientRep Backbone #il Rep-PAN Neck .

2. T YOLOX 1) Decoupled Head, #t—{Aki% 1T T fijidi A %% ) Efficient Decoupled Head, ¥4k
FERTRI, BEAR T — RO S SR 8 A1 s T4 o

3. FEIZRRmE L, RH Anchor-free [0S, [FIAHH DA SImOTA #7473 BiL Skl DA K SToU /1 FHAHE [] I 45 2k
et — 2L R R RS B

I YOLOVG Bk BRI , K5 T4 40 MMYOLO i ScBl. % YOLOV6 Byl il i s ik g
e L AR SR BN

A BATCREDS UM AR AT THIZEHE YOLOVG HIAZ.LICHR . T YOLOV6 A B WA AWk AU, FATEAEA
WY SR AR SCRY o 3 R B SR AR

MMYOLO ZFIHCE: :  https://github.com/open-mmlab/mmyolo/blob/main/configs/yolov6/

YOLOV6 B 5 FE#AE . https://github.com/meituan/YOLOv6

11.2. YOLOV6 [EEEFISCEI L RRHT 71




MMYOLO, %% 0.6.0

11.2.2 1 YOLOV6 2.0 E;:X/F¥E 01 MMYOLO scI g4

YOLOV6 2.0 ‘EJ5 release Hidil: https:/github.com/meituan/YOLOv6/releases/tag/0.2.0
YOLOV6 Fl YOLOVS — A A] DAY OB 8 . AEZUEE A | loss THEESEALME, R s
TR AFE PR RN S5 & MMYOLO [ 54 SE B TR R4 T 187 204

1.1 BEHIREIR
YOLOVG6 H Al 35035 op (i P 9 B4 5 15 YOLOVS A — 2, MEMUR —RER 23 A BT Albu (Bt oi
UEE
* Mosaic 3§78
« RandomAffine [ifi L1 %8t
* MixUp
o ~~ PR BIZ R Albu Pz BLRAs i ~~
* HSV Jifass il b
* BEBLK V-RFe
KT NHRATEANIRE, TS E YOLOVS 24834 sk 43k

J34h, YOLOvV6 2% T YOLOX [&idistni =, 40>k 2 sy yi4l, —FF4RAn YOLOVS —2, {HE@7rfx
J5 15 /> epoch HJBHERF Mosaic ffiff]l YOLOvSKeepRatioResize + LetterResize BT, MARIEE
AT MEEEFR.

1.2 PN

YOLOvV6 N/T/S #FI M 28 55K Ef ficientRep + Rep—-PAN+Efficient decoupled Head #ji, M/L
AT 28 55K N CSPBep + CSPRepPAFPN + Efficient decoupled Head #4)%. H:H1, Backbone
Neck #f/3 B 2544 15 YOLOVS B AL, (BRI 2 HRH T E S 8L 451 RepVGG Block B T A
ConvModule, TEULEA I, ¥ csPLayer iR T £ RepVGG HiFZ ) RepStageBlock (N/T/S FiZl)
5 BepC3StageBlock (M/L#%4); Head #i5;MZ2% T FCOS Hl YOLOX Myl sk, K ulVH 543255 S g
ML A 43 SCHEAT T . YOLOV6-S Fl YOLOV6-L B (k£ 4443 il an e 1 FE 2 i
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1.2.1 Backbone

CABITERY, 270 SR R G F 7 HL R 2 SR A5 PERESE L5, B4 YOLOVS B CsPDarknet, {HJ2
X AEEH 2 FEOFAT R R M IR I A, BT VGG HY BRI SCM N BAT HATRE R . INAF
H/NOIER, PSEHERECR T R . 1 RepVGG W[ H a5 EaRAPIAREEMRY I, FEVIZRIT nl AR 0 7 303
FNEEH PR THASTRORE B, S B v I AT S AR 5 B 3x3 BRIR TR, RepVGG /R RN . HIL,
YOLOV6 J:F RepVGG EEMALLHIIBIT T AU H T4 EfficientRep fl CSPBep, HATPATEZ FI ]
WEPES Ty, SR TP AL R 7 i) [e] IS e IR BE AE I

TE N/T/S Bl ) YOLOvV6 ffi[] T EfficientRep fENE TS, HEI4 1 Stem Layer fll 4 Stage
Layer, HARGHYTUIT:

e Stem Layer 1R stride=2 [} RepVGGBlock & T stride=2 [1] 6x6 ConvModule,

* Stage Layer #5145 YOLOvS EAMEL, K431 Stage layer ) 1 4> ConvModule FiI 1 4>
CSPLayer 43 BI##: 2l 1 4> RepVGGBlock Ml 1 4> RepStageBlock, 1l &l Details #4> Fir. H:
H1, 45—/~ RepVGGBlock &M N RAEM Channel ZERFAS, T4 RepStageBlock MIH n 4~
RepVGGBlock Hfl. BLAh, 1IATESS 4 I Stage Layer fJEI4NN SPPF A GHI ) .

TE M/L BBl TR B e PR, HHEME £ RepVGGBlock HEF (1) RepStageBlock 4541t
FRASHEEIREONK . B, TR R A ABEOE R, F M/L BB T cspBep B TM
2% . H R BepC3StageBlock & T /MEFI ) RepStageBlock . W FE /8, BepC3StageBlock
H 3 4~ Ix1 ) ConvModule MIZATH (FATFHHPI RepVGGBlock Fh2EH:) HAL.

1.2.2 Neck

Neck #7045 # 5 S8 £ YOLOvS i b #E47 7T ny s 3h, A # R RepsStageBlock I
BepC3StageBlock NfJRAfY) CSPLayer 47 T &, FEFZ M Z, Neck 1 Down Sample ER4»
R T stride=2 ] 3x3 ConvModule, TMAE1% Backbone —F:Ei i RepVGGBlock,

1.2.3 Head

ANRTAEG) YOLO 25453k, YOLOv6 7% T FCOS Fl YOLOX Hffitis:, 4543 S m] U= 43 S il L #
A3 SCHAT NI A4 T obj 4332 [RIEF, SR T hybrid-channel SEHg i/ T 5 Squ) s A Mk, K ra)
3x3 ) ConvModule /N 1A, FEYERPRG BEW) RIS F— 20k TSRS, BRAK TR . Jhobh, Tt
ULHHE 52, YOLOV6 7£ Backobone Fil Neck #3435 H B3I PR £ /& ReLU, 1A Head #R43- W A2 SiLU,

1T YOLOV6 ikt , 7021 bbox K e i AR B 5E L. DA COCO 80 J&H i -

o P5 BERUAEH AN 640x640 RGN T, H Head #id4i (1Y shape 43314 (B, 4,80,80), (B, 80,
80,80), (B,4,40,40), (B,80,40,40), (B,4,20,20), (B,80,20,20),
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1.3 ED AT R

YOLOV6 R H By #r% VL EC 3% 5 TOOD AH[A], i 4 4> epoch R | ATSSAssigner A HR%5: VT HL 5 WS 1)
warm-up , J54L{fi ] TaskAlignedAssigner ByEEPRIE LA, BT 5 7 FFIEAHD, MMYOLO Hr o X
A~ assigner FIESFAT T LAk, MR Batch ZEFEMITITR, ARG — AR ERIMBGHERE . T T 204 ER 40 E
FrHEdnieny .

1.3.1 Anchor & &

YOLOV6 R ] 5 YOLOX —#F#) Anchor-free Ty, AW T RIEHEIIH Anchor WIS, ZALRETIIR,
Rt R R . TR G RE b 2 AR feature size 2 H AL BUICHRAE .

ffi ] mmdet .M1v1PointGenerator 4§ anchor points.

prior_generator: ConfigType = dict (
type="mmdet .M1lvlPointGenerator',
offset=0.5, # M+ LA
strides=[8, 16, 32]) ,

# WHAE K% E anchor points: list[torch.Tensor]

# F—B# 2 (featrue h*feature_w,4), 4 k7 (x,y,stride_h,stride_w)

self.mlvl_priors = self.prior_generator.grid_priors/(
self.featmap_sizes,

with_stride=True)

1.3.2 Bbox 4GRS T 12

YOLOV6 [ BBox Coder % 148 DistancePointBBoxCoder,

W 2% bbox Tl (ME A (top, bottom, left, right), f#IG#RHF anchor point i & PY /™ FH 25 AR 15 2] AL AR
(x1,y1,x2,y2).

MMYOLO H fh (g A% O YA «

def decode(points: torch.Tensor, pred_bboxes: torch.Tensor, stride: torch.Tensor) —>._
—torch.Tensor:
o

W HMEMED AN bbox B xyxy

points (Tensor): 4 /W anchor point [x, y], Shape (B, N, 2) or (N, 2).

pred_bboxes (Tensor): TMEE WA WIEE. (left, top, right, bottom). Shape (B, N,
— 4) or (N, 4)

stride (Tensor): YFAEE T FHEEE.

mn

# BRI N R ERE

CFItaRgs)
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distance = pred_bboxes * stride[None, :, None]

# MREEURB WAL IEHE A bbox W xlylx2y2
x1 = points[..., 0] - distance[..., 0]
yl = points[..., 1] - distance[..., 1]
x2 = points[..., 0] + distancel[..., 2]
y2 = points[..., 1] + distance[..., 3]

bboxes = torch.stack([x1, yv1, x2, y2], -1)

return bboxes

1.3.3 LEDSE K

* 0<=epoch< 4, ffiJfl BatchATSSAssigner

e epoch>=4, ffiff] BatchTaskAlignedAssigner

ATSSAssigner

ATSSAssigner & ATSS 2 H I FRZEVC LIS . ATSS (1) VEHC SR A BB 45k - il oo X B SR 0 R A
ARG, SRJ5 FLG AR ToU BfE 0 B IEFEAS . YOLOV6 [ SE L - SR AR = M0 3K

1. K2k YOLOV6 2 Anchor-free, FrPAE4E¥ anchor point ¥4k K/NE 5*strdie Y] anchor,

2. MFE—AGT, fEFPN & MHLZE L, WWRHS%ENA anchor Hub (B (MEER), AR
JCIEHUHTES topK ATHIREAS, 104 BIGFEA .
3. T 6T, I BIRFEAR ToUu BIY(H nean SHRHEE std, ffmean + std fFRHILGT HY

IEREAH) FERE ToU BN, K% FOE B EL O S e GT Y anchor AERIEREA, fif54E
ABESHE assign B EIAN) FPN FHEZE .

TEH, (@) B R/ IR assign 2 FPN 592, (b) Brsfi K PIAYL assign 2] FPN ARG R (4
T KPR A2 o

# 1. H¥ anchor points #4(.4 anchors
# priors 4 (point_x,point_y,stride_w,stride_h), shape % (N,4)
cell_half size = priors[:, 2:] * 2.5

priors_gen = torch.zeros_like(priors)

priors_gen([:, :2] = priors[:, :2] - cell_half_size
priors_gen([:, 2:] = priors[:, :2] + cell_half_size
priors = priors_gen

# 2. it¥% anchors § GT W IoU
overlaps = self.iou_calculator (gt_bboxes.reshape([-1, 4]), priors)

# 3. W& anchor 5§ 6T MiHGHEE

(Rt
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distances, priors_points = bbox_center_distance (
gt_bboxes.reshape([-1, 4]), priors)

# 4. REPORER, K FPN WEH—BEHR TopK L by AE 4 41 ff A A

is_in_candidate, candidate_idxs = self.select_topk_candidates (
distances, num_level_priors, pad_bbox_flag)

# 5. XTHE—A 6T HWHEAARAFHERAGHESEZNT, FAZ 6T WHEARE

overlaps_thr_per_gt, iou_candidates = self.threshold_calculator (
is_in_candidate, candidate_idxs, overlaps, num_priors, batch_size,
num_gt)

# 6. PR KT BE oA ERA

is_pos = torch.where(
iou_candidates > overlaps_thr_per_gt.repeat([1l, 1, num_priors]),
is_in_candidate, torch.zeros_like(is_in_candidate))

# 6. WRIEBERPOEE GT WHELBEHILR

pos_mask = is_pos * is_in_gts * pad_bbox_flag

TaskAlignedAssigner

TaskAligned Assigner /& TOOD it f)—FShAHEA LI HS . th T ATSSAssigner IR TR ITE
S, PHERRE R A0 S0 B anchor HYRLIITHERE , IR 2 B2 20 U AL TR E T O RE A
12U, AR5 MM T[4 H A%, FA TaskAlignedassigner WNAEAHIHER
VRSN 36 0 525 DA B ol A A O R .

TaskAlignedAssigner RYVEHCSRENE fa] LB M SR 28 S IR 53 BB 23 BO R e AEAS o

L XFa—A GT, XA R FUNAERT GT 5l 45 BMHES GT i ToU 1 hnAUS2]—
KBRAF DA S X 554348 alignment_metrics,

2. WTR—GT, HIERT alignment_metrics XFHEEE topK KIWVENIEFEAR,

HNTFE M KA SRR, 2K 25 TNAES GT # IoU ARAMENS, FrPATELIHl 4 4 epoch [
ATSSAssigner W) warm-up. 33T 5/ TaskAlignedAssigner HR2E VLHED SIS LA ] Ho00 PR B
FISE5, T2 BEEXT R —1 GT ¥ alignment_metrics H' topK KIFEAVE N IEFEA,

# 1. ETHELBEEHEYN Iou HEXRFHH alignment_metrics

alignment_metrics = bbox_scores.pow(self.alpha) * overlaps.pow (
self.beta)

# 2. RIEPOELE GT NI mask

is_in_gts = select_candidates_in_gts(priors, gt_bboxes)

# 3. WA TopK KW FFa e A

topk_metric = self.select_topk_candidates(
alignment_metrics * is_in_gts,

topk_mask=pad_bbox_flag.repeat ([1, 1, self.topk]).bool())
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1.4 Loss i%it

%5 Loss T MJILABAME : loss_cls Fl loss_bbox, A H i % Loss JryA U :
e Classes loss: {#i fHl-2 mmdet .VarifocallLoss
* BBox loss: 1/m/s {#i F{f{J/& GIoULoss, t/n AME SIoULoss

WEHIE: loss_cls:loss_bbox=1 : 2.5

3R FE VarifocalLoss

Varifocal Loss (VFL) J& VarifocalNet: An IoU-aware Dense Object Detector HH 451 2% R %W
VEL &7 GFL At H0W ek, GFL #E51EH GFL % /%

T LR 2 DU PC SRS S B B FAE A A% AL o5 T8 20 ZE NI A A REAS A, 0 T FU ARSI B 5 4 70
LG EHPIA AL RS A T — k. 5 crn BUARAIE, #2K BHES GT iy Tou kAbfizhoan
WbR%E, 5 R BRI &, (AL S A HE NMS [ B 43 2R I01H — SePE AR s (i HE P 5, DA
IRE BRI 5 P A4 Y o

Varifocal Loss JEASH /AT :

—q(qlog(p) + (1 — q)log(1 —p)), ¢>0

VFL(p,q) = {
—aplog(1 —p), q=0
Hirp g 2Tl bboxes 5 GT f) ToU, IR RNME N DIMIRE. p e [0,1] FmDENE.

L XPF e, B4 ¢ = 0 B, ARt SURGER R —log(p), TAREAREMIH ap” /EH focal weight
AR E S HMEREA I, X5 Focal Loss HEA—F(,

2. WHFIEREAS, B4 ¢ > 0B, P eitEARmE —EA RS —(qlog(p) + (1 — q)log(1 — p)), (%N
EREARIR B E, varifocal Loss HIREHRIMEM ap? MMk, TR TEMZH)2: S
I FE R IEAEAAR T AR A2 ) 55 R TN T2, DA T 40 28m945 45 ¢, B ToU /2 focal
weight, fRRAE R HA R REMHEA L.

{H2 YOLOV6 H1[#j Varifocal Loss A% ] TOOD H1ff) Task ALignment Learning (TAL), TR IoU
MR BTARZE PEBC SRS P 43 R 55 B alignment_metrics #H47 TIH—4k, f88H—4k £, ARSI
ok

XFAE—A ot, REFTERATY 6t AW Tou, BAHEK alignment_metrics MFEANER § =

max(Iou)
t = AlignmentMetrics/max(AlignmentMetrics) * max(IoU)
R YOLOV6 73 451 45 2K R ASCA -

—t(tlog(p) + (1 — Hlog(1 —p)), >0

VFL(p, f) = .
—aplog(1 — p), t=0

MMDetection 5% IEAD H 4% L3554 :
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def varifocal_loss(pred, target, alpha=0.75, gamma=2.0, iou_weighted=True) :

mn

pred (torch.Tensor): TlM4(4%, WWRA (B,N,C) , N k7F anchor 8, C RrEH

target (torch.Tensor): ZixtFEH—WEH IoUu 4%, WA (B,N,C), BEFCEHN 0~1
alpha (float, optional): WH AR EHFHET, B 0.75.
gamma (float, optional): FAEAR focal MEEF, B 2.0.
iou_weighted (bool, optional): [EFEAREELH IoU Al
pred_sigmoid = pred.sigmoid()
target = target.type_as (pred)
if iou_weighted:
# WHRE, EFAR (target > 0) ¥REH target,
# FFHEAMNEA alpha*pred_simogid’2
focal_weight = target * (target > 0.0).float() + \
alpha * (pred_sigmoid - target) .abs() .pow(gamma) * \
(target <= 0.0) .float ()
else:
focal_weight = (target > 0.0).float () + \
alpha * (pred_sigmoid - target) .abs () .pow(gamma) * \
(target <= 0.0).float ()
B e ESTIETLS
loss = F.binary_cross_entropy_with_logits(
pred, target, reduction='none') * focal_weight
loss = weight_reduce_loss(loss, weight, reduction, avg_factor)

return loss

E3#R%k F L GloU Loss / SloU Loss

75 YOLOV6 A, BRI Al R/ R T AN ] A4 1l V45 2 R K, Herp Vmds BT /& GIoULoss, tn JiIHY

2 SIoULoss,

Hd GIoULoss i IEHGloU i+ % .

Slou Loss

SloU 512 R $Z SloU Loss: More Powerful Learning for Bounding Box Regression H142 i (& FMIE S GT
VERCEERYFRPR, HIT 2RI GIoU, CIoU, DIoU AREA % IEIIIMER cT HERIAM) A RE, SR A Rl 552
WA EERE R R, RS T2 sIou.

SloU $51 2k 3= 2 H DU B & T 2 A -
o ToU A~
o FERNA
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o HESAR

o JERA
WFE TR, fERA R P HIE B 1 BT f A b, KT RE 25 RS0 A 2 e (AN 2 1
L, B A o 8 BAEN O, HEANE x e v MRS

MMYOLO SZ L5 1 4% L3 4 -

def bbox_overlaps (bboxesl, bboxes2, mode='siou', is_aligned=False, eps=le-6):
# WA box WM E x1,y1,x2,y2
bbox1_x1, bboxl_yl = pred[:, 0], pred[:, 1]
bboxl1l_x2, bboxl_y2 = pred[:, 2], pred[:, 3]
bbox2_x1, bbox2_yl = target[:, 0], target[:, 1]
bbox2_x2, bbox2_y2 = target[:, 2], target[:, 3]

# &

overlap = (torch.min (bboxl_x2, bbox2_x2) -
torch.max (bbox1_x1, bbox2_x1)).clamp(0) * \
(torch.min (bboxl_y2, bbox2_y2) -
torch.max (bbox1_y1l, bbox2_yl)).clamp(0)

# &

wl, hl = bboxl_x2 - bboxl_x1, bboxl_y2 - bboxl_yl

w2, h2 = bbox2_x2 - bbox2_x1, bbox2_y2 - bbox2_yl

union = (wl * hl) + (w2 * h2) - overlap + eps

# IoU = R&K/H#%

ious = overlap / union

# NIRRT R
enclose_xlyl = torch.min(pred([:, :2], target[:, :21])
enclose_x2y2 = torch.max(pred([:, 2:], target[:, 2:1])

enclose_wh = (enclose_x2y2 — enclose_xlyl).clamp (min=0)
enclose_w = enclose_wh[:, 0] # enclose_w

enclose_h = enclose_wh[:, 1] # enclose_h

elif iou_mode == 'siou':

# 1. WHE o (WA box HRAEH)

# sigma_cw, sigma_ch: FEY cw,ch

sigma_cw = (bbox2_x1 + bbox2_x2) / 2 - (bboxl_x1 + bboxl_x2) / 2 + eps
sigma_ch = (bbox2_yl + bbox2_y2) / 2 - (bboxl_yl + bboxl_y2) / 2 + eps

sigma = torch.pow(sigma_cw**2 + sigma_ch**2, 0.5)

#2. % a B HBEFE-NIGAL (N n/4) 2

sin_alpha = torch.abs(sigma_ch) / sigma

sin_beta = torch.abs(sigma_cw) / sigma

sin_alpha = torch.where(sin_alpha <= math.sin(math.pi / 4), sin_alpha,

sin_beta)

(FItakss)
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# BEH%. =1 - 2 * ( sin”2 ( arcsin(x) - (@ / 4) ) ) = cos(2a-n/2) = sin(2a)
# XERRAERK, Y a=0 HFE a=90° WH#M|EN 0, Y a=45° HLH 1

angle_cost = torch.cos(torch.arcsin(sin_alpha) * 2 - math.pi / 2)

# 3. RERAERLAEERRAH#ATHS

# Distance cost = 5_(t=x,y) (1 — e ~ (- vy p_t))

rho_x = (sigma_cw / enclose_w)**2 # p_x:x SO EEBES ML
rho_y = (sigma_ch / enclose_h)**2 # p y:y HfQEEBEE ML

gamma = 2 - angle_cost # vy
# Y a=0, angle_cost=0, gamma=2, dis_cost_x = 1 - e ~ (-2 p.x), BHA o x>0, FE
ALIE &
# % a=45°, angle_cost=1, gamma=1, dis_cost_x = 1 — e * (-1* p x), HH o _x<1,_
ST EMRMAE
distance_cost = (1 - torch.exp (-1 * gamma * rho_x)) + (
1 — torch.exp(-1 * gamma * rho_y))

# 4. BR#F|K AT box ZFEHEF L

# Shape cost = Q =5_(t=w,h) ( (1 - (e ~ (~w_t) ) ) ~9 )

omiga_w = torch.abs(wl - w2) / torch.max(wl, w2) # w_w

omiga_h = torch.abs(hl - h2) / torch.max(hl, h2) # w_h

shape_cost = torch.pow(l - torch.exp(-1 * omiga_w),
siou_theta) + torch.pow(

1 - torch.exp (-1 * omiga_h), siou_theta)

# 5. %4 ToUu. AE. BEBEWEKEEL
# SIoU = IoU - ( (Distance Cost + Shape Cost) / 2 )

ious = ious - ((distance_cost + shape_cost) * 0.5)
return ious.clamp (min=-1.0, max=1.0)

@weighted_loss

def siou_loss(pred, target, eps=le-7):
sious = bbox_overlaps (pred, target, mode='siou', is_aligned=True, eps=eps)
loss = 1 - sious

return loss
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Object Loss

TE YOLOV6 ', i FHUMYEFREHINEL AT §ES Aligned Head A ATih%e, GSLIGIGUELEA W] K/ NI
AR S, FTARJE%ESE ST H Objectness 4 ¥,

1.5 fiftRmgFnilgrid iz
1.5.1 {ifLes 54

5 YOLOVS —%, #¥Afi5H YOLOVS A % 540

1.5.2 weight decay £ Bi&N

5 YOLOV5 —&, &G YOLOvS weight decay 545 B & 0

1.6 #EfFLETE

YOLOV6 JEAbHi I F#EH YOLOVS = 2L, SEbr_ I YOLO 251 ) 5 A PRZ AEER & A . 1% 1H & YOLOVS
F2Fo g A IR A2

11.23 2 B4

ZRICK YOLOVG JEFEAIFE MMYOLO SEBLIEAT T R4 AT, v B RERT I T AR SRTA e B A o [R) IR
HI T YOLOV6 A4 By A AW, ATTIRIE S ARk A, 355 B B A [ 2 o A -

11.3 RTMDet FEIBF0scH] £ 6247

11.3.1 0 &4t

rEPERE, AIREERT I FR Y B B Al

PA_F %5+ [ i RangeKing@github 24 .

el — B, FREFNRELE T RENEREE B e, iz hiysi2 YOLO #5%1, OpenMMLab
WAEHHXPEETHEL T MMYOLO. TEWTF T4 H] YOLO #4 Wi £ %Y 5, MMDetection #%.0:JF
RAEFX LR A N7 AT T @ i g, T Tk, e TR R ARAE A R L B H A
2§ RTMDet, Real-time Models for Object Detection (Release to Manufacture)

RTMDet Hi tiny/s/m/I/x —FRFA R/ N BL, A [F) R H S s 42 it TR R E#E . Hrpr, RTMDet-x
TE 52.6 mAP FREE T iAE] T 300+ FPS s B
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AR ¥ HERLEE ARSI R {24 NMS) 27 1 5t NVIDIA 3090 GPU _|f) TensorRT 8.4.3, cuDNN
8.2.0, FP16, batch size=1 /BRI .

M i AR RTMDet-tiny, 7E{UA 4M SE0EITH O T HEEASIAF] 40.9 mAP, HEHHE < 1 ms.
RS L2 A 300 epoch IR AEXFEG, AN ZR TR 4R
o ‘B IEMAL: https://github.com/open-mmlab/mmdetection/blob/3.x/configs/rtmdet/README.md

*« MMYOLO JF-J5#bdk: https://github.com/open-mmlab/mmyolo/blob/main/configs/rtmdet/README.md

11.3.2 1 v1.0 EX/REF0 MMYOLO scIRfR4T

1.1 BiEtEsaRnR

RTMDet 3R | T Z ARG 5R 14 7 2ORMI AL PERE , 3 2045 B B o
« RandomResize i HLJ % 25k
» RandomCrop Bfi LR 5
« HSVRandomAug j5i {23 ] 1k
« RandomFlip BiHLK F-BH5s
PASZIR A R AR Y -
» Mosaic B35 7%
* MixUp KRS
B R AR T

H:rh RandomResize #8 S 7E A ML X FI/NMAL S, Tiny |2 A—FE, KBEL TS8R %, 7T AMH
large scale jitter SRM&EIZ%00 (0.1,2.0), TM/MEZLSE ] stand scale jitter S&0% Bl (0.5, 2.0) $KH% . MMDetection JT
PR R ) BB BIE I s AT B, T 1 B 8 e R AT (A P AR A R AT A R Y SR Tl g
HAZE T IR B Ess , ANFRERIRN A . N BAR N R A 2B i B AR S B

5 YOLOVS ‘R[alf/2, YOLOVS A A7E S Fl Nano £2Y i i MixUp it Fli, /MR TE B 250 5
W% . T RTMDet 7£ S 1 Tiny i ] T MixUp, iX,2 5 RTMDet 7Efz )5 20 epoch £ 1)4 A IE# 1 aug,
I L YN ZRIE X N A 2 A RO . JF H RTMDet iR & 2850558 5| A T Cache 7758, AR T
AL BRI E], A5 AT IS max_cached_images , iR/ cache B, HACRIEA repeated
augmentation. HEMEANEIT:
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1.1.1 HEKREBIEEESIA Cache

Mosaic&MixUp # Je 2 2 5K P 7 iR G, ENTHRIFEIN 2 & il AR K A5 (KOMRA R TG . a7
YOLOVS H, HEIR A Mosaic 5}, 4 5K F i) {5 B AR TG ZE A5 - BB N2, 17 RTMDet H a7 SR8 4 1
KB R, HoRS 5 IR AR B WA G A7 S 3R, Sl e — 5 A7 2SI 7 sURIER T 130K
T L JEE cache BYR/INDA K pop BT, AT DATAHE S S A 352

WE R, cache BAFIHTSEAEAE T N KT MM EUR SR%EE, B— 1%k step o HLFE g — ik &
i KRR R T E) cache BAF H1 (cache BAF i G AT B2, A& i BRI img3),  [R] B AR cache
BRI B i B, WREAIL pop — K&l (CAT Tiny BEBUYIZREEAR &, 7E Tiny B AR AL pop 1
T MRBRESEMAME R, S4FZEHTIRAEIRNERE, HFZM cache H1FlEHLERRTR 2 BB 31T
PHESFALIE, MIATEATBMRER T, 54 7 EGmEmiE .

TR cache BAF A KA BE N O W TR 240, ARIEZIGMEREIN, 2 08— KRR AW R A% A7
BF, ATRAACHERAE T RS BERLIE , 1 Mosaic 358 2 PU5K B 7, FIIL cache % BRI\ N=40, [A]# MixUp /1
cache i BLIAHK 20, tiny BAVTRZEARE ML, FILHE cache ity A ML —2F (MixUp
>k 10, Mosaic 4 20)

TERMASB A, MMYOLO il T BaseMiximageTransform FEHR LR IR IEBIR A Kt ok :

if self.use_cached:
# Be careful: deep copying can be very time-consuming
# 1f results includes dataset.
dataset = results.pop('dataset', None)
self.results_cache.append (copy.deepcopy (results)) # 4477 fn# by |6 5 $452% 7 2] cachec
N
if len(self.results_cache) > self.max_cached_images:
if self.random_pop: # %7 tiny ##& , self.random pop=True
index = random.randint (0, len(self.results_cache) - 1)
else:
index = 0

self.results_cache.pop (index)

if len(self.results_cache) <= 4:
return results
else:
assert 'dataset' in results
# Be careful: deep copying can be very time-consuming
# if results includes dataset.

dataset = results.pop('dataset', None)
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1.1.2 Mosaic

Mosaic 2 4 TKEBEHE N 1 KKK, 24T T batch size, HARSHEN:
1. RIERTFEVL B & XEIESE PR 3 AN ER, nTREER

def get_indexes(self, dataset: Union[BaseDataset, list]) -> list:

"""Call function to collect indexes.

Args:

dataset (:obj: Dataset’ or 1list): The dataset or cached 1list.

Returns:
list: indexes.
indexes = [random.randint (0, len(dataset)) for _ in range(3)]

return indexes

2. BEALIE 4 08 B RS

# mosaic center x, y
center_x = int (

random.uniform(*self.center_ratio_range) * self.img_scale[l])
center_y = int(

random.uniform(*self.center_ratio_range) * self.img_scale[0])

center_position = (center_x, center_y)

3. ARYERHFERY index SEHUELF H-BERE, PHENT & SEHE T keep-ratio Y resize [ )7 (B ydm Kl —7E &
640).

# keep_ratio resize

scale_ratio_i = min(self.img_scale[0] / h_i,
self.img_scale[l] / w_1i)

img_i = mmcv.imresize (

img_1i, (int(w_i * scale_ratio_1i), int(h_i * scale_ratio_i)))

4. PHEJT, 4L bbox Al label AFRHFEGEK , SRIGXT bbox FEATHBY HZALIE (AT HE H BL—LETCALAE)

mosaic_bboxes.clip_([2 * self.img_scale[0], 2 * self.img_scale[1]])

W2 1Y % F Mosaic JEFE R 1T PAS:% YOLOVS 772 Fo 52 3L 4 i 4 i) Mosaic JRELAMT .
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1.1.3 MixUp

RTMDet (] MixUp 5375505 YOLOX wi—#%,  FURG N 7 Il L S0 $2 2/ cache DIfE.
LA KT MixUp JUE R TERE R AT PAZ% YOLOYS JR32 4o 50304 ARAT HRHY MixUp 334

1.1.4 RS LIl 4R

Mosaic+MixUp 2 ELEE HUA T, #5R28 T ASR A EIER GRS B H A — A . YOLOX Hr e i J1) 1 38 55 WU
BT, (B TEIATiER, #0152 box Arid Bk E, T2AEH I BG ABISMY L1 loss K2 IE
[ U7 SR PERE -

N T R R Yy 2 A, RTMDet £ 280 epoch {ff FIAFEFL ) Mosaic+MixUp, Ha@iliRA 8 5k
VR R B TH R BE A S IEAE ARSI i 20 epoch {1 FLARE /N 27 o) -7 HUAR S OS5 T EA TR0, [l IEHE EMA
A T R S RS TR B, REASAS 2 HLACR A3 TT

1.2 ERIEH

RTMDet A&7 8 (& ZEH4 F11 YOLOX JLF-—%(, H CSPNexXt + CSPNeXtPAFPN + 3 Z % FA EE 4 4t &
BN # SepBNHead #il. WHI#Z U EHMIE CsSPLayer, {EHXIH P Basic Block #Hf7TTHudk, #2477
CSPNeXt Block,

1.2.1 Backbone

CSPNext ®fkPL CSPDarknet JNEAl, F£5 245, 5 14 Stem Layer fll 4 /> Stage Layer:

e Stem Layer =& 3 J2 3x3 kernel [ ConvModule , AN[ETZ HiH Focus H(E 1 |2 6x6 kernel [

ConvModule ,

e Stage Layer MRt 5 AR, B 3 4> Stage Layer H 1 /> ConvModule 1 1 4>
CSPLayer . % 4 /> Stage Layer fF ConvModule fll CSPLayer HI[a]34 I T SPPF ik
(MMDetection g 4<% SPP #iHt ),

o UNAE ALK Details $34rFT7~, CSPLayer [ 3 4~ ConvModule +n /> CSPNeXt Block(iiRZEIER:) + 1
/~ Channel Attention B4, ConvModule 5 1 |2 3x3 Conv2d + BatchNorm + SiLU JiG R
¥, Channel Attention ¥tk 1 2 AdaptiveAvgPool2d + 1 2 1x1 Conv2d + Hardsigmoid

PG REL. cSPNext Block FHRFE R gl .
o QIRAE 2 Backbone - CSPNext AUIEAY, WA Mtk Bki%.
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MMYOLO, %% 0.6.0

1.2.2 CSPNeXt Block

Darknet (& a) f#i[] 1x1 5 3x3 H#FH1 Basic Block., YOLOvV6 ., YOLOv7 . PPYOLO-E (Bl b&c) f#H
T EZHE Block. (HESHMINGRNE, BEAG RN, FEHAMI 2RI M IRZE . RTMDet NI %
T I ConvNeXt . RepLKNet JfiiE, b Basic Block A T K kemel 1Y) depth-wise R
(Fd), H¥EMZ N CSPNeXt Block.

KT AT kernel R/NHSEIREER, WTF RN,
WA 3% Basic Block Fl CSPNeXt Block J5f%, AIDASILBESE .

1.2.3 FAEIEMZE A F stage |88 block %§

T cSPNext Block WM T depth-wise FHAH, B4 block WIKZHIE L . WIRLLRERFE A ) stage NI
block %, 2> S S0 70 k) 4 85 IR 961K

RTMDet E ##%& T AN [F] stage [A] 9 block %5, FHH% THiEMH S, TERIE TSRO T TR,
KT NIA] block FLAYSLIGLER, WITF LR,
SRR R/ MERL Y block ¥k &, WIRAS DLUGRY o

1.2.4 Neck

Neck HLEHFT YOLOX JLF—A4, HA G HRHY block FEAT 1 # k.

1.2.5 Backbone 5 Neck 2 gy &#HEfMitEENHE

EfficientDet . NASFPN 45 TAE7E Rl i Neck I HEAESRE T IS SURERL G110 730, (HE A 2 1L
IAS I ZR A RE RS, FEE I A

JJ A RTMDet B £A5 | AR EE4E , T2 2% Backbone 5 Neck [] 4 EEL L . AL H & i i T2 6 5%
Backbone Fll Neck f] expand_ratio ZEREMAY, HEEAE Backbone #l Neck 1S4 0.5, expand_ratio
bR LR csPLayer WA REIERIN S48 (AW WA csprayer #Rr) . ARAEHEAT AR R LAY
SIS, A) DA AR e B S Y backbone {expand_ratio} 1 neck {expand_ratio} ZE5¢

LA, 24 Neck FERAMHA PGSR 5 R Iy, SEFEEAR, FXPRSEER AR AEEAE Bk & 5
iful4Z , RTMDet 75 Neck 3X—# #5285 2% 1 GiraffeDet BB, (HEA R GiraffeDet —HE5| ABAME RS
(TEAHA] 2 L RTMDet %11 W00 31 43 40 A2 N EY) -

KT ARFE SR SEREER, WFRR.
ISR AR 52 Neck - CSPNeXtPAFPN fUIEAY, WAL BkE% .
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1.2.6 Head

58 ) YOLO F5HRfd /i [7]— Head AT 432N EIH . YOLOX W73 S F 1] 5 73 3 f# i, PPYOLO-E FI
YOLOV6 W5 AT TOOD &t . EATEARFFAEZ L [FHE I AA7HY Head, 1 Head FERLAL HR &
HRZMSHE.

RTMDet 2% | NAS-FPN H1ifii%, ffifl T SepBNHead, FEAZZ ML ZHRUE, (H2 057115 BN
(BatchNorm) 481t .

KT AFLH Head FEIRER, AR RIS,

[Af, RTMDet t3E4E T 1E# 22 HifE NanoDet FFf{JEAE, {# ] Quality Focal Loss , JfZ5#4 Objectness 733, ik
— 4 Head Al

QNIRAE 5152 Head Hf RTMDet SepBNHeadModule MJEAS, A DAL B4

Hf#R: 3 MMYOLO HI MMDetection 7 Neck F1 Head () B AR SZILRSA A A .

1.3 IESa A I L SR G
IE SRR DL S PR AR 2 VL RC S Label Assignment J& H AR MR I 2k e % D 2 —,
SR B AR 25 DT C SRS A AT RBAR (A5 0 48 T L2 > B WA 0 RRAIE DASRE = A U
L BRE A AR AS DL BC SRS — A2 BT & B DA R R S KW 8 3 R U FEAR I L. B0 T
* FCOS WYl E WIS Lo fTE GT NI e f5 SR 5 Tl S AN [R) AR IE 2 BR i RO el IE fE AR
* RetinaNet N2 Anchor 5 GT ik TOU VLT3 R4+ 1E fAkEAS

* YOLOVS IR SAAEAS Wt i A AR 5 5 PL Sl —3 oo, AR dad (o B A R GT Ly AN Grid
PSS P AR IEREAS

B2 AT AR BT T SRS IR, e A B0 SRR N 2B E R . NS HEE M
LA BT A S LA R B A A REAR, T LeARI B T2 DTS i s AR R DU FC SR -

* OTA $E (1] sinkhorn BEAURARILED F i 0 1% 17 AL

* YOLOX HH{fifi] OTA B SimOTA , TOOD Kf43 28404k A S TOU Mt 5 Cost R FEFATARSE I
ficl 55 4
XS TN K Booxes & GT # 10U Fl 4K 0 HEE XY 4K Loss Fl BlH Loss ZfiTH
Matching Cost #FFRRHEL top-k M R NASUE AL RFEARN . @ X Fp =X, 22 ki
R 2 B Bk PO 4 2 1R U SR R A B I RE AR, BN A e i ) S A 5 S T2 24
R T 25 50 5 B S TR R VERL, H B 1000 A i, TRk R IR T . (H2AEM 4%
YRR, 281153 25 DA B IRl 2 BE LA A Ak, ik A B8 2 T2 48 3 R 203, DLIAEI 4 B s WA .

RTMDet fEE R TEHEH SimOTA ik, A HXIBAMIE CEA D BEHRmHE T Tk . Z RImshas
VLRSS (HungarianAssigner . OTA ) fEfEMIM S Loss S &—EUN MM BREE A ICRCAY A, (HFRAT]
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https://arxiv.org/abs/2011.12885
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G I R XA —E B R . 2 Soften ) Cost PAKSER:, RRSIETIIERE.

1.3.1 Bbox 4Rfiggiti2

RTMDet [#t) BBox Coder E )42 mmdet .DistancePointBBoxCoder,

%251 docstring *&) This coder encodes gt bboxes (x1, y1, x2, y2) into (top, bottom,
left, right) and decode it back to the original.

SR EEKF gt bboxes (x1, y1, X2, y2) Zifih > (top, bottom, left, right), I HAEM Z 5 &4 .
MMDet % ith () AZ Lo -

def bbox2distance (points: Tensor, bbox: Tensor, ...) —-> Tensor:
mrrn
points (Tensor): MY TF scale i stride , HEHNTMENXH—NEFF anchor H.
—anchor point [x, y], Shape (n, 2) or (b, n, 2).
bbox (Tensor): Bbox #3 b stride WML MIE, B AN xyxy, Shape (n, 4) or (b, n,
— 4).

mn

# VSR D 3B R

left = points[..., 0] - bbox[..., 0]
top = points[..., 1] — bbox[..., 1]
right = bbox[..., 2] - points[..., 0]
bottom = bbox[..., 3] - points[..., 1]

return torch.stack([left, top, right, bottom], -1)

MMDetection f#S A% Oy JFAG -

def distance2bbox (points: Tensor, distance: Tensor, ...) —> Tensor:

WA HRHE bbox W xyxy

points (Tensor): IEFFHH TN anchor # anchor point [x, y], Shape (B, N, 2) or.
— (N, 2).

distance (Tensor): JEEWAWEYE. (left, top, right, bottom). Shape (B, N, 4).
—or (N, 4)

mmn

# RH bbox xyxy

x1 = points| ., 0] - distance] , 01
yl = points[..., 1] - distance[..., 1]
X2 = points]| ., 0] + distance] , 21
y2 = points| , 11 + distance] , 31

(Rt
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(£ 50

bboxes = torch.stack ([x1, vi1, x2, y2], -1)

return bboxes

1.3.2 LD SRER

RTMDet ¢t T Dynamic Soft Label Assigner RSCIUFRZERYZNASIEHCHEMS, %07k LR AL
FLOCSR AR S, FEACITE, FEAC SR BB, [N =AM KT T soft AEBRBEAT ZHRIL, AR T fefd:
ARSI PEREROR «

%7 1% Matching Cost % [ Fh 4117 451 2 4 i -

cost_matrix = soft_cls_cost + iou_cost + soft_center_prior

1. Soft_Center_Prior
C_center =
alpha\z_pred—m_gt\—

beta

# valid_prior Tensor[N,4] }%k7 anchor point

# 4 HEERT x, vy, WESNWEHELEWN stride, stride
gt_center = (gt_bboxes[:, :2] + gt_bboxes[:, 2:]1) / 2.0
valid_prior = priors([valid_mask]

strides = valid_prior[:, 2]

# W gt § anchor point WWNIEE H B B|SAE R E

distance = (valid_prior[:, None, :2] - gt_center[None, :, :]
) .pow (2) .sum(—1) .sqgrt () / strides[:, None]
# W10 ARWHMENFMARK, REE gt B 6 METEUA
soft_center_prior = torch.pow (10, distance - 3)
2. IOU_Cost

C_reg = —log(IOU)

# It EEH bboxes 1 gts # iou
pairwise_ious = self.iou_calculator (valid_decoded_bbox, gt_bboxes)
# ¥ iou /] log BAT soft , iou M/ cost E/N

iou_cost = -torch.log(pairwise_ious + EPS) * 3

3. Soft_Cls_Cost
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C_cls = CE(P,Y _soft)(Y_soft — P)?

A
gt_onehot_label = (
F.one_hot (gt_labels.to(torch.int64),
pred_scores.shape[-1]) .float () .unsqueeze (0) .repeat (
num_valid, 1, 1))
valid_pred_scores = valid_pred_scores.unsqueeze (1) .repeat (1, num_gt, 1)
# ARG RTEN 01, MAHKE gt B iou
soft_label = gt_onehot_label * pairwise_ious[..., None]
# £ quality focal loss WEAHXHKX cost , HERHLEREITERFE—H
scale_factor = soft_label - valid_pred_scores.sigmoid()
soft_cls_cost = F.binary_cross_entropy_with_logits(
valid_pred_scores, soft_label,
reduction="'none') * scale_factor.abs () .pow(2.0)

soft_cls_cost = soft_cls_cost.sum(dim=-1)

AT BR A UR RIS B 5 241 cost_matrix J5, Bl SimOTA PLiEf—4 GT FLELHIFEAR KA
BT E R A RREAR . BAREAEIT s
L. el AN EA—A ot ZLERAEAREE: Bud—14> ot 51 bboxes Ff 13 K1 iou, f35]
EATHRAIBEEEVEAIXA ot () A% E, i 14, 88 dynamic_ks.
2. WFHR—4 gt , BH cost_matrix FiPEH] dynamic_ks /INWNEEAENIZ gt BIIEREA
3. % R4 bbox, WRBIEREIZ A ot BlEHEIE gts ) cost_marix HE/MOIAMEHIL
label,
TEM NN GRE, FSHwnte, FEAS I RE Cost AR K, XA 10U Wi/, PRI
b, FEGEMEMPE soft_center_prior WHLEMEGE , MICEBNI AR 6T T AIFEANE N IEFE
A, XA AR, EMSTEING DI HA RS RENEA, DURENY)ESI. Y4 EHTI%—B
B S, 2020 SRl H oy SE AT 17— b i, 3XE) 10U 28K, BERIIFEAR IR WG 2, X I %
WA 2= B EZ A, BT T0U_Cost PAJK Soft_Cls_Cost A8/, MM BSM R A
FILACS ZE A B [ PR AR A5
1F Resnet 50-1x By =R 22 1 7H Rl 5256 -
HHAM I Assign FETE Resnet 50-1x [N LG :
Tie 2 Resnet50-1x R EFRERIRE T, B2 300epoch + havy augmentation, ftLTF SimOTA |

OTA DA TOOD 1y TAL ¥R T|.
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1.4 Loss ixit

%5 Loss 1HEIMILEWME: loss_cls fll Loss_bbox, HAH MMM Loss JriAunT:
e loss_cls: mmdet.QualityFocallLoss
e loss_bbox: mmdet.GIoULoss

WEHIE: loss_cls: loss_bbox=1 : 2

QualityFocalLoss

Quality Focal Loss (QFL) 42 Generalized Focal Loss: Learning Qualified and Distributed Bounding Boxes for Dense
Object Detection F{)—&5%0 .
I3 1 Focal Loss 222
D, wheny =1
FL(p) = —(1—p)" log(pe), pr =
1—p, wheny=0

Hey e LOgRERIRE, p € [0,1] Frtnt y = L MR, v BaHRRES. ARRE, FL dits
HERZ U — log(pe) ANBNAS LB FHBo — (1 — pe)” ALAL, HAr BRI F — (1 — pe) FEVIZRIIE A 3P
AR FAIERT T loss AL, I FLIVECRFAIZ AR A e R HESE |

Bty = 0 FoRBERIIN 0 OFEA, 0 <y < 1 FoRHAR oU 13578 y BIEFEA . 4 THRFESHREE,
7 J FL A~

1. 2 SRR —log(pe) 97N FEHEIA —((1 — y) log(1 — o) + ylog(o))
2. B TEBS — (1 — p)? Wz AL G v S HIESARES y B4 IEE, Bl jy — o|®(8 > 0) .
ghdy PRI 2 G, FA15 8 QFL A

QFL(0) = ~|y — o/’ ((1 — y) log(1 — 0) + ylog(0))

ST ATOAKFBIHPRASN focal loss IZABIELSERRES L, ¥F bboxes 5 gt iy IoU [fiAy 42543 Bty
FRAE, BRSO B HEAE 1 i 404K

MMDetection SZH IS A% Lo E0 4 -

@weighted_loss

def quality_focal_loss (pred, target, beta=2.0):
pred (torch.Tensor): AWK (N, C) BAXFANMoEF R E (IToU), C ZEMEE.
target (tuple([torch.Tensor])): BAFXAGEHTRA (V,), EFREFREHTRE (V,,).
beta (float): WHWHAETMH B %K.

mn

(Rt
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(£ 50

# label R %4 id, score RTMELH

label, score = target

AHARESHK 0 RFATHE
pred_sigmoid = pred.sigmoid()
scale_factor = pred_sigmoid

zerolabel = scale_factor.new_zeros (pred.shape)

# HHEEER WA
loss = F.binary_cross_entropy_with_logits(

pred, zerolabel, reduction='none') * scale_factor.pow(beta)

# %W IoU EKXI[E (0,1] # bbox
# FG cat_id: [0, num _classes -1], BG cat_id: num_classes
bg_class_ind = pred.size (1)
pos = ((label >= 0) & (label < bg_class_ind)) .nonzero () .squeeze (1)

pos_label = label[pos].long()

# EFAE IoU FeEAE (0,1] # bbox FWEH
# HEHSLBET

scale_factor = score[pos] - pred_sigmoid[pos, pos_label]

# WEWHHH loss
loss[pos, pos_label] = F.binary_cross_entropy_with_logits/(
pred[pos, pos_label], scorelpos],

reduction="none') * scale_factor.abs () .pow(beta)

# BHHE% loss
loss = loss.sum(dim=1, keepdim=False)

return loss

GloULoss

B3 Generalized Intersection over Union: A Metric and A Loss for Bounding Box Regression

GloU Loss I T A MMEE S XIEH XA, EEKEEOC, $iJG80h, RZBk. 1M H GloU J21% [0,2] Z
], PR HAE R AL T — DB NRIFERI . BT A28 A & BRI ZL A 38l U] T HHAT AR R Tk

B HEA ) SE P AR -
MMDetection SEHIRAL HIAZ L4

def bbox_overlaps (bboxesl, bboxes2, mode='iou', is_aligned=False, eps=le-06):

(Rt
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https://arxiv.org/abs/1902.09630

MMYOLO, %% 0.6.0

(£ LT
# ORKPAX @ AR
areal = (bboxesl[..., 2] - bboxesl[..., 0]) * (
bboxesl[..., 3] - bboxesl[..., 11)
area?2 = (bboxes2[..., 2] - bboxes2[..., 0]) * (
bboxes2[..., 3] - bboxes2[..., 11])
if is_aligned:
# BHWA bbox EHMA LA 1t AT A rb
1t = torch.max (bboxesl[..., :2], bboxes2[..., :2]) # [B, rows, 2]
rb = torch.min (bboxesl[..., 2:], bboxes2[..., 2:]) # [B, rows, 2]
wh = fpl6_clamp(rb - 1lt, min=0)
overlap = wh[..., 0] * wh[..., 1]
if mode in ['iou', 'giou']:
else:
union = areal
if mode == 'giou':
# BEWA bbox mANLWAMENAE LA 1t AETAHA b
enclosed_1lt = torch.min (bboxesl[..., :2], bboxes2[..., :2])
enclosed_rb = torch.max (bboxesl[..., 2:], bboxes2[..., 2:])
else:
# KEAWH / gt bbox M WHE, Bl IoU
eps = union.new_tensor ([eps])
union = torch.max (union, eps)
ious = overlap / union
# K& HAHET R
enclose_wh = fpl6_clamp (enclosed_rb - enclosed_1lt, min=0)
enclose_area = enclose_wh[..., 0] * enclose_wh[..., 1]
enclose_area = torch.max(enclose_area, eps)
# HE giou
gious = ious - (enclose_area — union) / enclose_area
return gious
Qi)
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@weighted_loss

def giou_loss (pred, target, eps=le-7):
gious = bbox_overlaps (pred, target, mode='giou', is_aligned=True, eps=eps)
loss = 1 - gious

return loss

1.5 1L SRBR A SRt 72
1.6 EIBFO/F4bIR T TR

(1) FAEPe S A

T 4 B B AR /N R 640 x 640, SIEECH 3, 45t CSPNeXt, CSPNeXtPAFPN 21 8 f%. 16 f5. 32 5 K%
FEFSE] 80 x 80, 40 x 40, 20 x 20 = RSFHAFAEIE . DA rimdet-1 BB 61, = 2 $k k256, 4t
bbox_head JZFEIMA3L, 4310 rem_cls FEHITM4F 3, FH@IERN 256 424 80, 80 XA FrA 25!
Hoi: rem_reg JIHER 5 SORHETEEON 256 45k 4, 4 fRRMER) ALAT

(2) FIMRAE IS

A PR 96T =TS . /A3 6400 (80 x 80). 1600 (40 x 40). 400 (20 x 20, #1552 shape
4 torch Size([ 6400, 21), IR AHERERE 2, KA SIIBRHUALER, T 6400 4 ATRHGE A A ECRE.

(3) 4y i

#3d _predict_by feat_single BR#L, Ff\ head FEHUM F— QI RRER, 5 bbox 45 REA, 155 =
NlF cls_score_list, bbox_pred_list, mlvl_priors, FEAK/NMIENR. Z IG5 5 0 =
L)z, 735X class ZERITM 752 . bbox [IJ7y SZHEATALBE . PASE—JZ 06, *F bbox Fill 7352 [4, 80, 80]
HEREAZ YR [ 6400, 41, KB4 52 [80, 80, 801484674 [ 6400, 801, HXTHARIH—4b, #HLRZEHIE
R 0- 1 2 A,

@) B

el l—A> nms_pre #4F, Jeid iR EAF B HEARMTEE R (il score_thr BfEE K 0.05, M
ZER AR EAF AR T 0.05 BEER), SA5153] bbox AAbR. FRTEMAEHIALER . EAFRE. EMER. St
EAFHEREE I Z G, 3 A=A EAE R R PYME B results 41K

(5) BB 2P R E
B RS P 2 N S5 R W S R BE 1 2 e, #5351 bbox 1B & A AR AR {E
(6) NMS

PEFT nms A5, SR HINATE] AR [HEC 2o 5 AL B AE 5K I R BRI 4528, 5 R EAR L, HERY labels,
HER PUAS AR
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1133 2 B4

30K RTMDet JiBEAIAE MMYOLO SCBHEAT T4 AT, A BLAEHE B - B S R S B A o [R) iy s
H1 T RTMDet A4 S thAE AW B, ATFRPE AWk, 13 S B S ] 25 foff i A «

11.4 YOLOvS |RIEF0scI £ R4

11.4.1 0 &4t

PA L 45#9 18 H1 RangeKing@github £

YOLOVS J& Ultralytics 24 &J7E 2023 4F 1 H 10 S HEAY YOLOVS ) F—ANEKEHIRA, HEjSCR R 2.
YIRS I AN S 43 BT 55, FEIBIA TR SRR T P )2 2
¥ E iR, YOLOV8 /&4~ SOTA #:%d, & #E AT YOLO WAy B &t b, 5| A T HIT6E
et DA TR RE I R IR . BRI S — B T4 . — A3 Ancher-Free 46 Sk Fl1—A4~
F R AL, AT PAFEM CPU 2| GPU [A45 Rl (4-°F- & _bizfr. it Ultralytics I35 BRI IRE G4 N
YOLOVS, Tfij & B 34 f] Ultralytics iX/a], JF & Ultralytics KX AN FEE A BIEMESE, MAEE— e B
VE, — A TR SR RN . HA XA EAANAERS T YOLO RFMAL ) 12 A% S HrdlE YOLO 7
PAR o 20 BTSSR S5 . B E 2, Ultralytics FFR RGP AS F 20 A2

o MY AXZ 240 SOTA BiR T—1k

o AR L Hi I YOLO Z410LL K YOLO 24y 25k

FFAE e COCO Val 2017 Hi4E 1WA mAP . SRR FLOPs 455 , AT DA H YOLOVS HEL YOLOVS
KRR TR % (FE N/S/M I RO 2 50R R FLOPSs HERI TR 4>, M AT DA M YOLOVS
AR R T

BIME—A], BUEERD YOLO R4t B #kge COCO g BB REFE T, (HJ27E H & B4 L)
ZACHER AR IZ0IE, 25 MRARUTEIA /T YOLOVS iZ b RR A ik . %4 %41 YOLO {2
AEPESEUE 3 MMYOLO h— A5 5% DRI 5 & i 5 1l -

FIEASCHT, WERXT YOLOVS. YOLOV6 #l RTMDet A#K, W DASEHE T T 30k
1. YOLOVS J5EBRAISC B 4 iRt
2. YOLOV6 5 HLAI S B 4 f b7

3. RTMDet Ji F 152 Bl 4 iR AT
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https://mmyolo.readthedocs.io/zh_CN/latest/algorithm_descriptions/yolov5_description.html
https://mmyolo.readthedocs.io/zh_CN/latest/algorithm_descriptions/yolov6_description.html
https://mmyolo.readthedocs.io/zh_CN/latest/algorithm_descriptions/rtmdet_description.html

MMYOLO, %% 0.6.0

11.4.2 1 YOLOVS it

YOLOV8 Sk i LR AT Sl i A S5 R AF -

1§46 ¥ —A~2Hild) SOTA Bi%l, {uff P5 640 Fl P6 1280 4 W1 H bR ML F12E T YOLACT 15
Bilsr R . F1 YOLOVS —FF, JE Tl REREE 1 N/S/M/L/X REERIA IR /MRS, HIT-il e

2. TP A Neck #54y n[fit%¥ ¥ YOLOv7 ELAN #:if-8AL, Ff YOLOVS (15 C3 853tk 1 B i
Fwrity C2f 854, JEXAFIR BB ¥ AN @ES, 8 T ERERRS O, A fEJoik—
BEHE A BN, KIEEETH 7 BRIPERE. ASdix Ay C2f Bidrp A2 1E Split 25 35 F1 0 i e Bl 471345 8 5%
2R 2 Khf T

3. Head {#55» HILk YOLOVS &tahish, #enk v H i R meRs ke b, R JR ks 28, Wkt
Anchor-Based #i% T Anchor-Free

4. Loss i3 J5 1% M 1 TaskAlignedAssigner [EFEAS MRS, J9]A T Distribution Focal Loss
5. N Bda il s IA T YOLOX hif i fii 10 epoch 3G PH] Mosiac B§u it #5:1:, W DA REORBE IR RE

M BT PAF H, YOLOVS E3 5% T 4 3% i YOLOX. YOLOv6. YOLOvV7 fil PPYOLOE 4554 ¥ 1)
MRBET, AHPAHAARZ, i TESCE, EHERILE ultralytics ;X MEZLA &

AR RS HRE  Loss 1152 . IR . I MBI BRI AL 5 A4 PEATAN 44 YOLOVS
BRI 24 R, S0 50930 B R AT A

11.4.3 2 ERERIF T

BB SERE R AE B 1
TEBTHI A% [ Head 1530, X YOLOVS 1 YOLOVS () yaml Fi ' SC 4] DA & BRECEhE /N .
ek YOLOVS-s, 45l YOLOVS-s
H T M 451 Neck i BLIRAE(L Ny :
o B EIZH kernel M 6x6 ZZ K, T 3x3
« FTAY C3 B C2f, S5HINTF IR, WTDARILZE T S 2 1 Bk)2 HEREANAR A Split 245
o AT Neck By 2 MEHIEREZ
* Backbone Ht C2f ] block A 3-6-9-3 i T 3-6-6-3

o 5F N/SIM/L/X SRR/ MR W] DA IR N/S i L/X P20 U2 i T 4 2 8k, H02 SIMUL 264
T 0B B AR R, BATIRAE R SRR, WA B R — B R BT H
BB ERIBIT, YOLOVT W8Tt 35 A i — S 4 O R S T o

Head #02fb i K, MIRSERIRE & LA B T RS, 7+ H A YOLOV5 ) Anchor-Based Z8 i}, T~ Anchor-Free,
HEEFT FiR
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APAEH, AP Z HIR) objectness 4337, A ERBAY A4y 57, I BB 4 % T Distribution
Focal Loss H142 H IR TE X FoR

11.4.4 3 Loss itH

Loss TIEFALEE 2 ANEBAy: IE UREAR > B SIS AN Loss 115, AT H ARAS I 28 K EB 20 FR A AE IE TREA 73 i
g P CcEE, HAYRY U0 YOLOX |y simOTA, TOOD [ Task Aligned Assigner #1 RTMDet 1) DynamicSoftLa-
belAssigner, X3¢ Assigner KHPEZhAS /MBS, 1M YOLOVS SR MHIA 2 E A/ Bl kg . F 1833785501
SRR R, YOLOVS 22yE A M B 325 I 7 TOOD [y TaskAlignedAssigner, TaskAlignedAssigner [ VL r 5
W BT FRLEA SR - MR 43 2 5 TRT U 9 43 B ) 23 BIGE R IE AR A

t=s"+u’

s Je bR ARE R FRIN 8, u e TMHERT gt HERY iou, P AR AT AT &0 FF AR .

L XFFA—A GT, XA TR T GT ZERIXT 205, THES GT 1) IoU B IIBUS 2] —4~ %
B2 PA K A X 55434 alignment_metrics

2. X FHE— GT, AT alignment_metrics XFFA4BEH topK KIVE A IEFEAR
Loss THHAI4E 2 N33 srJeRImlHSy 32, 34T 1 Z i) objectness 53 3¢
* 5r2453 3SR R A BCE Loss

o [543 F5FL AN Distribution Focal Loss H4& IR T R 4852, H L {#i ] T Distribution Focal
Loss, [E]iHAf#H T CloU Loss

3 A~ Loss SR —E AL E ELBIAALET ] .

11.4.5 4 )I%REiEE=

BHEHg s 7 1A YOLOVS ZEREAK, HAIEEI AT YOLOX Hi# i i 5 10 4> epoch 5[] Mosaic [y 34 .
fEsL N2 epoch 2 500, HoR & EANN FR -

2% [ BN [ A2 12 SR F ) BRs B si BE R — A, BRI AN A/ MBS, B B S 3 B e, Al
TRAFAL 2T JF MixUp F1 CopyPaste. $dis 5 i ML SR 40 frow

FIRRUR AT DABAT browse_dataset JIAFEH] . g1 T4 pipeline 2 B BRI, ASCARFEGR . A
Tf#4GA4 pipeline (4135, AIPAZEH MMYOLO 1 YOLOVS [ 5 =il bir 0k o

W
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https://github.com/open-mmlab/mmyolo/blob/dev/tools/analysis_tools/browse_dataset.py
https://mmyolo.readthedocs.io/zh_CN/latest/algorithm_descriptions/yolov5_description.html#id2

MMYOLO, %% 0.6.0

11.4.6 5 {JI4R5RER

YOLOVS [l 255 Mg A YOLOVS BeA IR, ek X5l 2 BRI I ZR I epoch M 300 £27151 1 500, ixX
W EC GRS [E] SURIE . LA YOLOVS-S Sy fBll, HIZRHemi g an T :

11.4.7 6 ERHE LI

YOLOVS [t #2F YOLOVS JLF—FF, ME—2ZE 57 T 0 T 75 2% Distribution Focal Loss H1 R/ R
bbox JEsUHEFTARIY . A5 HCAE AL 4 ZEFE bbox, JF4EH B BRIA YOLOVS —BET .

PA COCO 80 FH M, M A A K/INAy 640x640, MMYOLO H s BHAGHERI I AL 2 Pl 40 R s
AP e AL B R -

(1) bbox B3 T A5 H o 4d bbox %X

%t Head ) bbox 48 3743t 1T Softmax Al Conv HELHBUAMLA A 4 4 bbox f54

(2) YA

YOLOVS i HH1E B REE R 80x80, 40x40 Fil 20x20 [ =AMEHFIE . Head 3540 4r 25 F0 a1 48 6 AR
PEREFE R« 5 3 AR RS 2R BT 43 57 . bbox Tl 43 S gbATHkE, HUATHE A . T RS Ak
P, 2 5 S I 4 B B s, S RIFEIN 43 SN bbox T 43 57 shape 43 %114 (b, 80x80+40x40+20x20,
80)=(b,8400,80), (b,8400,4),

(3) fA AR It 5 B P R

Ay 4337 34T Sigmoid T4, 1] bbox Tl 4 S 7R EAEATAEND , B JF A E LR R E RS S xyxy FEE.

(4) B IE

i 77 batch H I EEK R, SR score_thr #FfTHIEIE. FEXAFEH LTS 255 & multi_label fil nms_pre, #f
PRk I8 e R MIHESL H A2 21 nms_pre,

(5) B2 EE R JE AT nms

FETFHIACHLIRR R AR AR A D 30 o 2 A o i ) DR R RUBE, SRS B4 T nms BT S 24 H RS I AE AR
HEZ£ T max_per_img,

A AEEHRERER R YOLOVS R ¥ Batch shape RIS, ££ YOLOVS BNV BeATIF Y, ANt AE
JR RIS, £ MMYOLO Hfedidllif v F, W2RIFES Batch shape 2xiK A HE 0.1~0.2.
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11.4.8 7 FHEETTHE
MMYOLO i T 5g AR AL T, WTDARR B IR P O RE G A R UL . A 1 R e
ST, AR IR I 7 A EHEAT PO -

LA YOLOVS-s #iBU NG, 45— LR FEEIIME, RIGRIZAEE T yolov8_to_mmyolo JHIZARKF 255 3]
MMYOLO ', #EA SR A E T H G T A REIEzTT, B8] AFLE 4 724 mmyolov8s.pth.

fEic AL AT AL backbone % Y 3 AMFAEEIRCR , WA 355

cd mmyolo
python demo/featmap_vis_demo.py demo/demo.jpg configs/yolov8/yolov8_s_syncbn_fast_

—8xpb16-500e_coco.py mmyolov8s.pth —--channel-reductio squeeze_mean

R HINE RS, O T R ORRHE AT B R SRR BERS SR ACR, R BB SEN test_pipeline BN
T

test_pipeline = [
dict (
type='LoadImageFromFile"',
backend_args=_base_.backend_args),
dict (type='mmdet .Resize', scale=img_scale, keep_ratio=False), # % Z¥_
—LetterResize 4Kk mmdet.Resize
dict (type="'LoadAnnotations', with_bbox=True, _scope_='mmdet'),
dict (
type="mmdet .PackDetInputs',
meta_keys=('img_id', 'img_path', 'ori_shape', 'img_shape',

'scale_factor'))

M LTI DA H A il i R A P2 1 S 9 ST BRI ] ROEE R 1
FATHE AT AR WAL Neck JZ211 3 /N HhZRAHIE

cd mmyolo
python demo/featmap_vis_demo.py demo/demo.jpg configs/yolov8/yolov8_s_syncbn_fast_
—8xpb16-500e_coco.py mmyolov8s.pth —--channel-reductio squeeze_mean --target-layers..

—neck

I\ Pl il LK B A AR AR A S s 4
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https://github.com/open-mmlab/mmyolo/blob/dev/tools/model_converters/yolov8_to_mmyolo.py

MMYOLO, %% 0.6.0

11.4.9 B4

ASCHEAN AT ALESS T el YOLOVS 53k, MARIR BT BIBIEEH . Loss T1H. INZREnsgoim . I gxskms
AEBLE AR AT T RRANA B, JFER O TR E MR B IR 507 SRR . f7 ok Ui YOLOVS J&— M dfh 1]
8598, Anchor-Free H) A AN S Bl 73 Rk, A B0 2% 1 H Al K& LR 19 5y YOLO
SRR, SCBL TR SOTA. A{UANILIAHE T— MR HER . A XAMESLEAE T R By, 7558
AWSEE

MMYOLO JFii#itik:  https://github.com/open-mmlab/mmyolo/blob/dev/configs/yolov8/README.md

MMYOLO BT 20F2 . https://mmyolo.readthedocs.io/zh_CN/latest/algorithm_descriptions/index.html#id2
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cHAPTER 12

MMYOLO [z F3E 948

12.1 £F MMYOLO g3 & B Sci+ B R4 benchmark

12.1.1 #HIBEME
BT P AR 2 SR B R A . BRSSPI E S U B R SR, A AR
TIHTTER L

FILH P ER2E BT . B0 IRRIRIU AN R 271 4311 55451 i el @ B4, i labelme N T AR H
E 2. Esc 2. Es-1 2. F1 2. F2 2. Spread F |21t 6 flighithy, AdiitE Rzt

{85 1] labelme A ) FE 6 1
IO G <

TEEE)G, BCETE MMYOLO BEMMRE T, i unzip test.zip g (linux) ffE 2 24 05] 0.
PR S () SCAR e 2548 S -

Iono4311/

F— images

[ F— 20130401005200.png
| — ..

L— labels

— 20130401005200.5son
I; DY

Hr, images HR MM AR R, labels H3g NEHUE A labelme FriFA52] 1 json 3L,
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https://github.com/wkentaro/labelme
https://github.com/VoyagerXvoyagerx/Ionogram_detection/releases/download/Dataset/Iono4311.zip

MMYOLO, %% 0.6.0

2. Kl e

ffif MMYOLO #2/£) tools/dataset_converters/labelme2coco.py 7K labelme #& 21 FRE: 3C
{4k COCO & A FRE: A4

python tools/dataset_converters/labelme2coco.py ——-img-dir ./Iono4311/images \
——labels-dir ./Iono4311/labels \
—--out ./Iono4311/annotations/

—annotations_all.json

3. SRR
R TE A iy 2 FT AKE COCO Y label 7/ i EEAT IR, 3X— 25 R DASS I W W 462 15 A7

python tools/analysis_tools/browse_coco_json.py ——-img-dir ./Iono4311/images \
—-—ann-file ./Iono4311/annotations/

—annotations_all.json

4. XIS NE . BURE . Mg
B 70% MBI NGRS, 15% fERBAESE, 15% Rilikse.

python tools/misc/coco_split.py ——-Jjson ./Iono4311/annotations/annotations_all.json \
-—out-dir ./Iono4311/annotations \
——-ratios 0.7 0.15 0.15 \
——shuffle \
——seed 14

153 Je A SO I

Tono4311/
annotations
— annotations_all.json
F—— class_with_id.txt
— test.json
F— train.json
L— val.json
classes_with_id.txt

images

o
o)
0]
et
-
3
@

Q
[0)
]

train_images

Crrrrr T

val_images
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MMYOLO, %% 0.6.0

121.2 BEEXH

BeE SCAF e H 5% /projects/misc/ionogram_detection/ [,
1. Flde st
flif] tools/analysis_tools/dataset_analysis.py MEIREE 1 RAEE 200 5K & - #EF7n] AL 24

python tools/analysis_tools/dataset_analysis.py projects/misc/ionogram_detection/
—yolov5/yolov5_s-v6l_fast_1xb96-100e_ionogram.py \

—--out-dir output

BN R

The information obtained is as follows:

o o +
| Class name | Bbox num |
Fom o +
| E | 98 |
| Es-1 | 27 |
| Es-c | 46 |
| F1 | 100 |
| F2 | 194 |
| Spread-F | 6 |
o Fom e +

LA ORGP AE R AR I B ISR

B B bR RN

RAEGITEER, E. Es-l. Esc. Fl1 KRIDUNEAREZ , F2. Spread F 28 F 22 55 K/ NH AR,

2. WAL config B AL TR 43

PA YOLOVS-s S ffil, MRIRECE SO HHY train_pipeline, ISR AEHRIEE S (145 -
o LB TEILR
o BEHLOGTAE
* Albumentations $(H 5 T RAY ({045 2 Fp4r R ALFE 5 1)

HSV BRI R K B

WAL - B

ffiJf] tools/analysis_tools/browse_dataset.py JHIZH) ‘pipeline’ #i=;, 7] PAR[#I4kEE1 pipeline
PRy A RICR
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MMYOLO, %% 0.6.0

python tools/analysis_tools/browse_dataset.py projects/misc/ionogram_detection/yolov5/
—yolov5_s-v6l_fast_1xb96-100e_ionogram.py \
-m pipeline \

—-—-out—-dir output

pipeline %t A M4k
3. #t4k Anchor R~}

FH A TEHSE tools/analysis_tools/optimize_anchors.py JIATEFE T AR RN SL L
FHAER ST,

python tools/analysis_tools/optimize_anchors.py projects/misc/ionogram_detection/
—yolov5/yolov5_s-v6l_fast_1xb96-100e_ionogram.py \
——algorithm v5-k-means \
——input-shape 640 640 \
——prior-match-thr 4.0 \
—-—out—-dir work_dirs/dataset_analysis_

— 5_5

4. BRSIRIE ot

MIRECE S, A LR tools/analysis_tools/get_flops.py M A DAFS R BEL ) 25k
& AT ESEE. DA YOLOVS-s hfi:

python tools/analysis_tools/get_flops.py projects/misc/ionogram_detection/yolov5/
—~yolov5_s-v6l_fast_1xb96-100e_ionogram.py

RETN I, RN SIS FER N 7.947G, —IUF 7.036M ] B

Input shape: torch.Size ([640, 640])
Model Flops: 7.947G
Model Parameters: 7.036M

12.1.3 IZRF0ii

IR
NGRRTRAL s AL B BEARIE + U5 + D3 + T35 A= iR op i) 22 SRR ML B wandb,

WA TG . AR AR T, AR FRZUNZ LA™ epoch, Bl QNI T 7 5B A T 1) SRAF 2 5 1 5 1D
H, XTY%K H BaseDataset RS (WAJEHIH ) YOLOVSCocoDataset ), ¥E train_dataloader
) dataset FEINM indices 24k, HIWHEERA™ epoch ZEACHIFEAZL, Wi/ EATE .
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https://mmyolo.readthedocs.io/zh_CN/dev/recommended_topics/labeling_to_deployment_tutorials.html#id11
https://wandb.ai/site

MMYOLO, %% 0.6.0

train_dataloader = dict (
batch_size=train_batch_size_per_gpu,
num_workers=train_num_workers,
dataset=dict (
_delete_=True,
type='RepeatDataset',
times=1,
dataset=dict (
type=_base_.dataset_type,
indices=200, # &% indices=200, X4/ epoch R#f 200 /NEEX
data_root=data_root,
metainfo=metainfo,
ann_file=train_ann_file,
data_prefix=dict (img=train_data_prefix),
filter_cfg=dict (filter_empty_gt=False, min_size=32),

pipeline=_base_.train_pipeline)))

JEBg:

python tools/train.py projects/misc/ionogram_detection/yolov5/yolov5_s-v61l_fast_1xb96-

—100e_ionogram.py

2. Pk

1 HC B SO RIS 1) B A DA sl it -

python tools/test.py projects/misc/ionogram_detection/yolov5/yolov5_s-v61l_fast_1xb96-
—100e_ionogram.py \

work_dirs/yolov5_s-v6l_fast_1xb96-100e_ionogram/xxx

12.1.4 LR EER 9T
%R 4SEN batch size

* Batchsize T TYIZEE . 5, ALY batch size 52 & i (458 S F7 1) K batch size,

o MRAF B IEFAIRE, ISR batch size B, YNGRArnt B N IZEING (SCHETRIY) , VIR B

o FEAERARIEE R AT DU PRI GRS . o/ N2 AT AEAT train. py AR ——amp ZHLRIAIF
=P

i EE R
« GPU: V100, %4F32G

« CPU: 10 ¥, N1F 40G
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RIF batch size [t FEA, AARARITI data_time §AF4 R
SIBTEESE, TTDARHH AT 4506
« R EREEEN PO B TL TR A M, I ELAT DA S 7

* Batch size 38011 3 %, FIZRES I EA MR/ 3 5. RIS FEH data_time BYIC5%, batch
size K, data_time R, UL BAEEINE A T BRI 2R B R . 3 K I 2k B it B AR
num_workers ] DANTEEEENZ .

HEESCIS

N T RERE T AEIENNGRRK L, A YOLOVS-s #EAU56I, 2E4TPA TR MRS -

FRREEET X

GUREN], SRR OISR AT S A T AR B LSRR B R I R AR T

=& EATIIGRE

TERCESCHF, B load_from = None BRI A FHINALE . WA HNGALER) S5, RFRLAh~
STERBER UGS, NGRFBUENE 200 48, BI04

W GRat R 45 2T WX L

PR TR 2RI, SHFTNGAUERS, loss TRRAFHE R, nl WLEI {2 A AR B ERE EHIZRRA, &
RSB BB BRI, R RA PSS

$nE E 49480 benchmark
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RN ERE T M4

TR
Ll A T2 MR 2 1, AR BARAIE 3 T X 4% )y T 5 Neck 1% AGE T8 AH PURL .

2. RS EECE SO, SRR RN SR AT AIERRIE AT, ELENZRIERE T BEA R LY. A E2E backbone
T RACERPE AT R SRS JRSade “INGRITET" AR XA A

13.1 f&H MMYOLO daE e £ F M4

RIEHERF YOLOv6EfficientRep BN YOLOVS [ FT M4, D& SCA-UNTF -

_base_ = './yolov5_s-v61_syncbn_8xb16-300e_coco.py'

model = dict (
backbone=dict (
type='YOLOv6EfficientRep',
norm_cfg=dict (type='BN', momentum=0.03, eps=0.001),
act_cfg=dict (type='RelLU', inplace=True))
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13.2 BEERETMSE

OpenMMLab 2.0 {& & #F MMYOLO. MMDetection, MMClassification, MMSelfsup FFF#E T ¥ i FeHR 44K H
MMEngine H1 MR, R iFiX 2L OpenMMLab J 5 22 B 42 i I A% b O 48 SE B AR e . PR L FH Pl DAKE
MMYOLO H{ii f 3¢ [§ MMDetection, MMClassification, MMSelfsup [ 3= T M %%, 1 TGTEE L.

13.2.1 {#H7 MMDetection LIl = F ML

1. IR ResNet-50 fE2K YOLOVS [ FE M4, ML E SCA-UTT

_base_ = './yolov5_s-v6l_syncbn_8xbl16-300e_coco.py'

deepen_factor = _base_.deepen_factor
widen_factor = 1.0

channels = [512, 1024, 2048]

model = dict(
backbone=dict (
_delete_=True, # ¥ _base_ W *T backbone W FHME
type='mmdet .ResNet', # {#J] mmdet W # ResNet
depth=50,
num_stages=4,
out_indices=(1, 2, 3),
frozen_stages=1,
norm_cfg=dict (type="'BN', requires_grad=True),
norm_eval=True,
style='pytorch',
init_cfg=dict (type='Pretrained', checkpoint='torchvision://resnet50')),
neck=dict (
type="'YOLOV5PAFPN',
widen_factor=widen_factor,
in_channels=channels, # J£&: ResNet-50 iy 3 NE@ER [512, 1024, 2048], FaJR %
W yolov5-s neck FILH, FEER
out_channels=channels),
bbox_head=dict (
type='YOLOv5Head',
head_module=dict (
type='YOLOv5HeadModule"',
in_channels=channels, # head #4-%r N\ EH AN E ]

;‘1

widen_factor=widen_factor))

2. AR SwinTransformer-Tiny YER YOLOVS T M %%, MIECE AT :
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_base_ = './yolov5_s-v6l_syncbn_8xbl16-300e_coco.py'

deepen_factor = _base_.deepen_factor

widen_factor = 1.0

channels = [192, 384, 768]

checkpoint_file = 'https://github.com/SwinTransformer/storage/releases/download/v1.0.

—0/swin_tiny_patch4_window7_224.pth' # noga

model = dict(
backbone=dict (
_delete_=True, # ¥ _base_ T xT backbone M FE&M%B
type='mmdet .SwinTransformer', # {#Jfl mmdet HH SwinTransformer
embed_dims=96,
depths=[2, 2, 6, 21,
num_heads=[3, 6, 12, 247,
window_size=7,
mlp_ratio=4,
gkv_bias=True,
gk_scale=None,
drop_rate=0.,
attn_drop_rate=0.,
drop_path_rate=0.2,
patch_norm=True,
out_indices=(1, 2, 3),
with_cp=False,
convert_weights=True,
init_cfg=dict (type='Pretrained', checkpoint=checkpoint_file)),
neck=dict (
type='YOLOV5PAFPN',
deepen_factor=deepen_factor,
widen_factor=widen_factor,
in_channels=channels, # 4 &:@ SwinTransformer-Tiny #rH @ 3 /N E [192, 384,.
768], FEHLH yvolovs-s neck FILE, FEFHR
out_channels=channels),
bbox_head=dict (
type='YOLOv5Head"',
head_module=dict (
type='YOLOv5HeadModule"',
in_channels=channels, # head % 4% A\t Z #A40 N E %

widen_factor=widen_factor))
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13.2.2 {7 MMClassification thstIy £ F MK

1. MR ConvNeXt-Tiny YEA YOLOVS Ay ETM4%, NIEL & SCAANT :

_base_ = './yolov5_s-v61_syncbn_8xbl16-300e_coco.py'

# WEEMFEHAS: mim install "mmcls>=1.0.0rc2", %3 mmcls

# 8N\ mmcls.models {#F/F[PVRA mmcls W kM H R

custom_imports = dict (imports=['mmcls.models'], allow_failed_imports=False)
checkpoint_file = 'https://download.openmmlab.com/mmclassification/v0/convnext/

—downstream/convnext-tiny_3rdparty_32xbl28-noema_inlk_20220301-795e9634.pth' # noga

deepen_factor = _base_.deepen_factor
widen_factor = 1.0
channels = [192, 384, 768]

model = dict (
backbone=dict (
_delete_=True, # ¥ _base_ ¥ xT backbone W FKMK
type='mmcls.ConvNeXt', # {#f mmcls #HH ConvNext
arch="tiny',
out_indices=(1, 2, 3),
drop_path_rate=0.4,
layer_scale_init_value=1.0,
gap_before_final_norm=False,
init_cfg=dict (
type='Pretrained', checkpoint=checkpoint_file,
prefix='backbone."')), # MMCls FE£TWNEWHTNINENE S X prefix='backbone.', K4
TEFMEANE, FELEAN prefix FH#,
neck=dict (
type='YOLOV5PAFPN',
deepen_factor=deepen_factor,
widen_factor=widen_factor,
in_channels=channels, # E&: ConvNeXt-Tiny #rH W 3 NHEEE [192, 384, 768], FuJg
%W yolov5-s neck RILE, FEFKR
out_channels=channels),
bbox_head=dict (
type='YOLOv5Head',
head_module=dict (
type='YOLOv5HeadModule"',
in_channels=channels, # head 4%\ &t 3 HAH B E %

widen_factor=widen_factor))

2. fRIEAEHRF MobileNetV3-small fEk YOLOVS BT M4, WIECE ST :
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_base_ = './yolov5_s-v6l_syncbn_8xbl16-300e_coco.py'

# WHEFEH®S: mim install "mmcls>=1.0.0rc2", %3 mmcls

# BN mmcls.models 4T VA mmcls W EM MR

custom_imports = dict (imports=['mmcls.models'], allow_failed_imports=False)
checkpoint_file = 'https://download.openmmlab.com/mmclassification/v0/mobilenet_v3/

—convert/mobilenet_v3_small-8427ecf0.pth' # noga

deepen_factor = _base_.deepen_factor
widen_factor = 1.0
channels = [24, 48, 96]

model = dict(
backbone=dict (
_delete_=True, # ¥ _base W xT backbone WFEM%
type='mmcls.MobileNetV3', # {#f mmcls W MobileNetV3
arch="small"',
out_indices=(3, 8, 11), # #%% out_indices
init_cfg=dict (
type='Pretrained',
checkpoint=checkpoint_file,
prefix='backbone."')), # MMCls FE£TWNEWHTNINENE S X prefix='backbone.', 4
TEFMENE, FEEXD prefix £,
neck=dict (
type='YOLOV5PAFPN',
deepen_factor=deepen_factor,
widen_factor=widen_factor,
in_channels=channels, # J/E&: MobileNetV3-small W Hy 3 NEHEE [24, 48, 96], Fn
B %W yolovs-s neck RILE, FEFKR
out_channels=channels),
bbox_head=dict (
type='YOLOv5Head',
head_module=dict (
type='YOLOv5HeadModule"',
in_channels=channels, # head %4 A\ ¥t Z 40 N E %

widen_factor=widen_factor))
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13.2.3 @it MMClassification £ t imm ShSCEIH £ FMILE

i1 F MMClassification 2 T~ PyTorch Image Models (t imm) 3= W &A%t | ] 7] DA i3 MMClassification
A timm PR FET R, [RIERF EfficientNet-B1 /2 YOLOVS I F TR, JIRECE ST -

_base_ = './yolov5_s-v6l_syncbn_8xbl16-300e_coco.py'

# WEFEH®S: mim install "mmcls>=1.0.0rc2", %3 mmcls
# DK: pip install timm, &% timm
# BN\ mmcls.models AT WA mmcls WiEMnyER

custom_imports = dict (imports=['mmcls.models'], allow_failed_imports=False)
deepen_factor = _base_.deepen_factor

widen_factor = 1.0

channels = [40, 112, 320]

model = dict(

backbone=dict (
_delete_=True, # ¥ _base_ T xT backbone WHFEEM%
type='mmcls.TIMMBackbone', # [ mmcls W# timm =T W%
model_name='efficientnet_bl', # {#f TIMM WH efficientnet_bl
features_only=True,
pretrained=True,
out_indices=(2, 3, 4)),

neck=dict (
type='YOLOV5PAFPN',
deepen_factor=deepen_factor,
widen_factor=widen_factor,
in_channels=channels, # 4 &: EfficientNet-Bl ¥y 3 w2 [40, 112, 320], #u

B W yolovs-s neck RILE, FEFKR

out_channels=channels),

bbox_head=dict (
type='YOLOv5Head",
head_module=dict (

type='YOLOv5HeadModule"',
in_channels=channels, # head #}4% N\HE W EMAEN F L

widen_factor=widen_factor))
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13.2.4 {Ef7E MMSelfSup b3t ey = FREK

AR HF MMSelfSup H' MoCo v3 [ i 12 ResNet-50 {2y YOLOVS BT W%, MIECE ST -

_base_ = './yolov5_s-v61_syncbn_8xbl16-300e_coco.py'

# HEMFEH S mim install "mmselfsup>=1.0.0rc3", %% mmselfsup

# BN\ mmselfsup.models #4577 NI mmselfsup W EMH R

custom_imports = dict (imports=['mmselfsup.models'], allow_failed_imports=False)
checkpoint_file = 'https://download.openmmlab.com/mmselfsup/1.x/mocov3/mocov3_
—resnet50_8xb512-amp-coslr-800e_inlk/mocov3_resnet50_8xb512-amp-coslr-800e_inlk__
—20220927-e043f51la.pth' # noga

deepen_factor = _base_.deepen_factor
widen_factor = 1.0
channels = [512, 1024, 2048]

model = dict (
backbone=dict (
_delete_=True, # ¥ _base_ W xT backbone W FMB
type="'mmselfsup.ResNet',
depth=50,
num_stages=4,
out_indices=(2, 3, 4), # JEE: MMSelfSup W ResNet f out_indices W MMdet #i_
wMMCls WWEK 1
frozen_stages=1,
norm_cfg=dict (type='BN', requires_grad=True),
norm_eval=True,
style='pytorch',
init_cfg=dict (type='Pretrained', checkpoint=checkpoint_file)),
neck=dict (
type="'YOLOV5PAFPN',
deepen_factor=deepen_factor,
widen_factor=widen_factor,
in_channels=channels, # J/&: ResNet-50 #rii#y 3 NEE R [512, 1024, 2048], FnJR 4%
# yolov5-s neck FILH, FEER
out_channels=channels),
bbox_head=dict (
type="'YOLOv5Head',
head_module=dict (
type='YOLOv5HeadModule"',
in_channels=channels, # head %4 % N\ 8 4,3 HAH N E %

widen_factor=widen_factor))
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13.2.5 FEMRTIIZRE

WHRTEOT, BT ARG TR RN E . QSRR ARG B, 2 MK TT R I 25
PRI, FATHTLASF backbone H init_cfg BE N None, BUHSHE T MIZERF & ABIARIRI UG L7 ¥5
frantate, AN BRI TR0 4. AR 2 A YOLOVS {fifi] resnet f12% E-F M 2% 61 T,
FoRAEAR R R AL 2

_base_ = './yolov5_s-v6l_syncbn_8xbl16-300e_coco.py'

deepen_factor = _base_.deepen_factor
widen_factor = 1.0
channels = [512, 1024, 2048]

model = dict(
backbone=dict (
_delete_=True, # ¥ _base_ W xT backbone W FHMB
type='mmdet .ResNet', # {#fl mmdet HH ResNet
depth=50,
num_stages=4,
out_indices=(1, 2, 3),
frozen_stages=1,
norm_cfg=dict (type='BN', requires_grad=True),
norm_eval=True,
style='pytorch',
init_cfg=None # init_cfg #% &% None, Wl backbone ¥ A& FAWMINGF M EHATWHMAT
)y
neck=dict (
type="'YOLOV5PAFPN',
widen_factor=widen_factor,
in_channels=channels, # J/Z&: ResNet-50 ¥ty 3 M@ L [512, 1024, 2048], FaJf 4
¥ yolovs-s neck FILE, EEEK
out_channels=channels),
bbox_head=dict (
type='YOLOv5Head',
head_module=dict (
type='YOLOv5HeadModule"',
in_channels=channels, # head 4% N\ B4 AH L E %

widen_ factor=widen_factor))
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REERES

FATHEHLT tools/analysis_tools/get_flops.py HIAKH;BI# T MMYOLO R4 i A A8 i 5
ZPEAHT . H B ST 2 BB Y parameters, activation DA &z flops; [ B} S48 DA 2% 45 44 B k& 1 T
KITE S A — 2 M IR 1S E .

PR

python tools/analysis_tools/get_flops.py
S{CONFIG_FILE} \ BB X 47

MANEGAA (int), BIAH 640%640

UMEEMPRERETEFERR

NERBHREERTEFERR

L& X5 B ik R

——shape S${IMAGE_SIZE}] \
——show—arch S{ARCH DISPLAY}] \
—--not-show-table ${TABLE DISPLAY /] \

oW W W H

[
[
[
[-—cfg-options &S{CFG_OPTIONS}]

# 1] RERTESH, LHRARSTH, TRBA [J

R 3kPA RTMDet H1[1) rtmdet_s_syncbn_fast_8xb32-300e_coco.py BLE AR, FE4NER1Z
A LR R T -
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14.1 #4510 1: ITENREA) Flops 0 Parameters, LR R IEBEM
RERE

python tools/analysis_tools/get_flops.py configs/rtmdet/rtmdet_s_syncbn_fast_8xb32-
—300e_coco.py

e

Input shape: torch.Size ([640, 6401])
Model Flops: 14.835G
Model Parameters: 8.887M

14.2 6l 2: UMEFEHTEAZERTEEERERESR

python tools/analysis_tools/get_flops.py configs/rtmdet/rtmdet_s_syncbn_fast_8xb32-

—300e_coco.py —-show-arch

hFizM et g2y, Mk . PAF{UE R bbox_head.head_module.rtm_reg #5354 H :

(rtm_reqg) : ModulelList (
#params: 1.55K, #flops: 4.3M, #acts: 33.6K
(0) : Conv2d(
128, 4, kernel_size=(1, 1), stride=(1, 1)
#params: 0.52K, #flops: 3.28M, #acts: 25.6K
)
(1) : Conv2d(
128, 4, kernel_size=(1, 1), stride=(1, 1)
#params: 0.52K, #flops: 0.82M, #acts: 6.4K
)
(2): Conv2d(
128, 4, kernel_size=(1, 1), stride=(1, 1)
#params: 0.52K, #flops: 0.2M, #acts: 1.6K
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WRiE + 2 + TR + EPEBETRE

TEFI A TR o, RATEH 208 2] — 255 T I 2k A i SOMRAA B gk, JT IR AR R AR B4z
3 5 L A, OBl BERATX A AL BRI T — RS R Bl AR ORI RERS b2k o5 5% 7

UL

ASCRIBCE R K AGTE B o, WRIERR: H o S MR 21 8 DR A

TR APAEPTA 1G9 2AE Linux ERISEA, Windows 258 enl Hi), (Higar MBI ERA A .

ARBARINEC L5 MMYOLO 14246, WARRZH, WS 30 JHIG IR &0 dE 723 .
ARBARR T B 8 7 B AR E B e A A TN A 2 i B A AR . PRI R

1. BE4ER: tools/misc/download_dataset.py

2. ffiJf] labelme FISFIEMEA TR BIAN UL B SENRE : demo/ image_demo. py + labelme

3. fifi A Y, COCO $His4E#520: tools/dataset_converters/labelme2coco.py

4. BnsRRI > ilgRgE . BAUERFIMIASE: tools/misc/coco_split.py

5. MRIEEEEE N AT config U

6. BHRER AL tools/analysis_tools/dataset_analysis.py

7. HiAk Anchor R~} tools/analysis_tools/optimize_anchors.py

8. WAk config it & rPEEAL IS4y : tools/analysis_tools/browse_dataset.py

9. Jl%:: tools/train.py
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10. #E¥f: demo/image_demo.py

1. 2

TR TRV R BRI R mAP J5, P T 20 B AR bad case BEATIR AT, PATELAL
FiZ, MMYOLO /5t X MR, #is .

THEHEA NG

151 1. HIEEES

o WUREHAER RICA A SRR, REEE AR U — A N SR BB AT R AR AR, WA
T IAZARRMN — A~ 144 KA1 cat Hdlik (A cat XdlifEh @RangeKing #24LEIRIE A, H
@PeterH0323 MEATHURIFTE) . ABAERIRIRTRHARF AL cat Blnde h BIRETIHR

FEARE AR, QTR Ao el (BRI R/ 217 MB):

python tools/misc/download_dataset.py --dataset-name cat --save-dir ./data/cat --

—unzip —--delete

S HE N BB . /data/cat UM, SRR HoRGHZ

L— ./data/cat
F— images # & H X
| — imagel.jpg
— image2.png

r

labels # labelme i X
imagel. json

image2.json

[ TT

annotations # HAEE X4 H coco X
annotations_all.json # 4 E#{EH coco label L
trainval.json # X4 H#l 80% #%dE

test.json # X HBl 208 #HHE

L— class_with_id.txt # id + class_name X

|
|
I_
|
|
|
li
|
|
|

[TT

XA VRN SR, PR GRS BRI TS, ATDARF images SO EASMI H AR SO IR -
o MEC AR, W OARFHAL T 454 -

L— SDATA_ROOT

(Rt
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L— images
F— imagel.jpg

F— image2.png
I_---

15.2 2. {#H labelme FOE L3t 1THIBIFOMR (L BB SR #RiE

W, AR 2 MOk
o BOFEE AR + N TABIE label (757, FEA$RE)
« (CANTARYE

AR H R AR B R A =07 R SRkl GUI S il MMYOLO i Ff%: 1 5 Al B AR Al
N TARMARE— R TIfE . ARG B S AR T DATE issue B 7 BUELIEIC R AT

15.2.1 2.1 RGFEFZEHBY + ATIZIE label

B AR R B AR THE R, P45 A HEERAS B PRAT A B label SCIFAR L. ARG N T HAETR
FERPE MBS label SO, RTEEARR A AR I 1) A A2 BARiE, PASGR B AT, SR H AR, [
PFECE AR + A TAZIE label] sXF Ty s 0nT DAY AR Z I [RIADRS 77, Sk BIREAC B i

M WPRCARE (LRI COCO IR ) oAy & g SCBERAR MR, I E AT AT 100 3K 2
ARE R label, PNZRMHIGAEIT, SR )5 FEOEA T4 BIARYE .

NS BN

211 BRFHEHEMED

fi F§ MMYOLO $2t B HEFL A demo/image_demo.py, I E ——to-labelme NIA] PAKFHERLSE
i labelme #% 31 label S04, B4R LT :

python demo/image_demo.py img \
config \
checkpoint
[-—out-dir OUT_DIR] \
[-—device DEVICE] \
[-—show] \
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(£ 50

[-—deploy] \

[-—score—-thr SCORE_THR] \
[-—class—name CLASS_NAME]
[-——to-labelme]

)
=

* img: EIARIBEAE, SCRECH. SOfF. URL;

* config: HIFIAYMIAY config SCIFRRAR;

* checkpoint: MJH|ARAUALE SO ERAE S

« ——out-dir: HEMZFREHMBFEEHFT, BIAN . /output, X ——show ZHAFAERS, AIRAFGI

45

o ——device: HHMITERE, 35 CUDA, CPU 4, AN cuda:0;

* ——show: ESHEFRIEFR L RRKIEEE, Bk False;

* ——deploy: @YUM deploy #iz;

« ——score-thr: EFEBEE, BN 0.3;

e ——to-labelme: G H labelme #&11 label X, ANA[PAYS —-show S5 RN TELE
Bl
X BAE YOLOVS-s VER G5 KA THEBIARTERINI R 21 cat 4, Y6 N YOLOVS-s BALE:

mkdir work_dirs
wget https://download.openmmlab.com/mmyolo/v0/yolov5/yolov5_s-v6l_syncbn_fast_8xbl6-—
—300e_coco/yolov5_s-v6l_syncbn_fast_8xbl6-300e_coco_20220918_084700-86e02187.pth -P .

—/work_dirs

H1F COCO 80 KA EFEAUIE T cat XK, PHUILHATATAEIZENE COCO FIZEAE I T4 Bidn

python demo/image_demo.py ./data/cat/images \

./configs/yolov5/yolov5_s-v61l_syncbn_fast_8xbl16-300e_coco.
—py \

./work_dirs/yolov5_s-v61_syncbn_fast_8xb16-300e_coco_
—20220918_084700-86e02187.pth \

-—out-dir ./data/cat/labels \

--class-name cat \

—-—to-labelme

IV
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o WUREBHBIRET EIREL A, PRI ——class—name classl class2 #&UHIA;
o AR, WP ——class—name XA flag B ] P24 .

A ) label LS AE ——out—dir H:

L 3 OUT_DIR

imagel. json
— gel.j

— imagel.json
I; Y

X e K I P B AR 1SR json 811

21.2 A\IT#riE

AR AR R A2 labelme
o ZZ4E labelme

conda create -n labelme python=3.8
conda activate labelme

pip install labelme==5.1.1

 JE 3} labelme

labelme sk i (B E—F o X k)

——autosave \

—-—-nodata

\

—-—output label LUprabdyctr 7 (B E—% 8 ——out—dir)

* ——output: labelme FryF: CHRIFIEAR, WIRZIKAR T O EAFAETD 2 B R AR SCH:, W3- f 7 nEk;
e ——autosave: FREXHHINMRE, SMEE—EEBHIGFELE;
e ——nodata: KK A WIARESCH A RATE 1Y base64 gt , %8 T XA flag £ KRS FRE SCF:

RN
Bil5-:

cd /path/to/mmyolo

labelme ./data/cat/images —--output ./data/cat/labels --autosave --nodata

W AMAZ 5 labelme Ft2s 538, SRJGHEAT label A A B W], 4niR labelme JF2R MK, iy 47Hi A export
QT_DEBUG_PLUGINS=1 & BRI A, Z5E—TFRI,

15.2. 2. &/ labelme FIEE#ITHEVFIA L BUERIRE
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MMYOLO, %% 0.6.0

il ARERIMR ST AL rectangle, PUfER Ctrl + R (WITTHE)

15.2.2 22 R A TR
AT [2.1.2 ATAREY A, HURs R BB, 1 FiseLE i label .
15.3 3. {EAMAEHAE COCO HIREEX

15.3.1 3.1 {E A% IR

MMYOLO {26 labelme [1] label #4455 COCO label

python tools/dataset_converters/labelme2coco.py —--img-dir HAEXtEEERZ) \
——labels-dir label Xﬁ:%ﬂiﬁ \
——out S{#4r# COCO label json EfZ ! \
[-—class—id-txt class_with_id.txt
7]

Hr: ——class—-id-txt: B¥IELE id class_name [ .txt 04
o WHURTRE, WAL B3 AR, A ——out RIRMH S, RAFSCHFEA N class_with_id.txt;

o WRARRE, A S I TIEUEA S0 ecE B, A, A s S W2 EAEAE - txt HHARRY
K, WRMH T SARERR, JEE, SRR . ext SUEFIABIIZE R id.

txt RPN (1d "TRART COCO —4E, M 1 JHR):

1 cat
2 dog
3 bicycle

4 motorcycle

Bl
PAAREREN cat HdusE Nl

python tools/dataset_converters/labelme2coco.py —-img-dir ./data/cat/images \
--labels-dir ./data/cat/labels \
-—-out ./data/cat/annotations/

—annotations_all.json

AP cat Bk (EEATFLOMITRE), WAEIAMA class_with_id.txt A 13
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1 cat

15.3.2 3.2 £ &EHAY COCO label

SR T i - I PAKE COCO 1 label 7RI A EHEFT SN, 3K — 25 W] ASG IR K 1 e A0 A 11 At

python tools/analysis_tools/browse_coco_json.py —--img-dir A X EEBEZ) \

——ann-file ${COCO label json HK4#

Bil5-

python tools/analysis_tools/browse_coco_json.py ——-img-dir ./data/cat/images \
—-—ann-file ./data/cat/annotations/

—annotations_all.json

S

*T tools/analysis_tools/browse_coco_Jjson.py IWHEZHERRS% vk COCO label,

15.4 4. WIRERV B AR, BIEKFINRE

W, HEXEFER RS, BiaiEbg R, FHEENTE CEXE RTINS Bk, i
BARRIRI T, WEPREHRE LD, WTDAAR M B0 E s . R TR 23 AR B AT -

python tools/misc/coco_split.py —-Jjson COCO label json 4%} \

——out-dir B/ label json REMRERZ) \
--ratios X2 bl Fo\

[-—shuffle] \

[-—seed ${X|2#REALFTF /]

)
=

* ——ratios: /MBI, WEREBET 24, WK trainval + test, WIERRER 3, ML
/YN train + val + test. ZEFPIMME—%. /MG

— B SO T, R ST H— bz R SRS, Bl ——ratio 2 1 1 (UBBHE
&R 0.5 0.25 0.25) or—-ratio 3 1 ([CHEHEESHEWG 0.75 0.25)

- N RGBT ORI RAH 1, WA 25 efr AL aH— LB IE. B+ —-ratio 0.8
0.1 0.1lor--ratio 0.8 0.2

* ——shuffle: BEHFTELAREFHHI TR
o ——seed: WEKIFHIFEHIAN T, ANEERTE H A EEVLA T
¥
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MMYOLO, %% 0.6.0

python tools/misc/coco_split.py —-json ./data/cat/annotations/annotations_all.json \
——out-dir ./data/cat/annotations \
-—-ratios 0.8 0.2 \
——-shuffle \
—-—seed 10

15.5 5. RIBAIERATFHE config I

R PRASR A H S8 IR -

L— SDATA_ROOT

— annotations

| — trainval.json # WRIF WKL RR 4 trainval + test, WEEFEH 3 AL HPHE,
X B R train.json. val.json, test.json

| L— test.json

F— images

| F— imagel.jpg

I— imagel.png
I; .« e .

|
|
I_ .« .

PR TR ] 1 5 SR M, FRAT 7652 £ A config 3 AR SR LRI R4 .-
STF-Hi1r) config 4 :

« XA~ config 4k yolovs_s-v6l_syncbn_fast_8xb16-300e_coco.py;

o IZRI R AAZARIEM AL T cat 01 (WRE A CHEIRE, PTRAA & LB EFR)

o ARFFEM B ARES 2 1x3080Ti 12G 847, HRNAT 32G, 1 PAYIZE YOLOVS-s fig KAtk /& batch
size = 32 (VFRAUALARTOREAT LB SR ) ;
o YZEIRE 100 epoch.
22 PR a4 8 yolovS_s-v61_syncbn_fast_1xb32-100e_cat .py, HRFHBCEAE 04

configs/custom_dataset 1,

RATATUAE configs 3 42— B9 H 3¢ custon_dataset, F{ERTTHTALY config SFF, FHAIA
i

_base_ = '../yolov5/yolov5_s-v61_syncbn_fast_8xb16-300e_coco.py'

max_epochs = 100 # |4 W& Ak epoch
data_root = './data/cat/' # BIEHEEH FWHEXTKEZ
# data_root = '/root/workspace/mmyolo/data/cat/' # Docker RRBWEEEH KW LY KRE

(Rt
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# ERREGBE, TUEw, FHREHXHELNLT work_dirs T config 4 Xtk
# WREAN config REBHTHLSEK, BHENEERT ORI B &R 7T 2 H oy
work_dir = './work_dirs/yolov5_s-v61_syncbn_fast_1xb32-100e_cat'

# load_from W PR AMBEXYE URL, HET URL 2 HS#ATTH, BALBLE TR, RMNXEREL
Ho B 17

# AARHBRRE cat BEELBRA, AXEFEMEM load from™ Rjn#k MMYOLO FHFIAEE, X
DA A Bl S B Y Y AR E A R

load_from = './work_dirs/yolov5_s-v61_syncbn_fast_8xb16-300e_coco_20220918_084700—
—86e02187.pth' # noga

# WIEBHTW GPU UL, 5% batch size, YOLOv5-s B\ A 8 f x 16bs
train_batch_size_per_gpu = 32

train_num_workers = 4 # ##HFH train num workers = nGPU x 4

save_epoch_intervals = 2 # 4 interval W% RI#AT—INEHFE—IKNE

# WEBHCH GPU EMW, Bk base_lr, KW IFE base_lr default * (your_bs / default_bs)

base_lr = _base_.base_lr / 4

anchors = [ # WRARBZREKEEFREHT anchor, X T anchor WA, FE/DTLVHF
[(68, 69), (154, 91), (143, 162)], # P3/8
[(242, 160), (189, 287), (391, 207)], # P4/16
[(353, 337), (539, 341), (443, 432)] # P5/32

class_name = ('cat', ) # MR class with_id.txt XJ|ZE, &% class_name
num_classes = len(class_name)
metainfo = dict (

classes=class_name,

palette=[ (220, 20, 60)] # EEBEHHE, HEXRSTHT

train_cfg = dict(

max_epochs=max_epochs,

val_begin=20, # %A epoch EHRiE, XEXKE 20 REAH 20 A epoch ¥ELE, MRAEXK
A, Hopki

val_interval=save_epoch_intervals # 4 val interval i R#7T— W NEEITE

model = dict(
bbox_head=dict (

Qi3]
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head_module=dict (num_classes=num_classes),

prior_generator=dict (base_sizes=anchors),

# loss_cls ©MiE num classes FHAWEE, [BR num classes = 1 WE{E, loss_cls [EH 0
loss_cls=dict (loss_weight=0.5 *

(num_classes / 80 * 3 / _base_.num_det_layers))))

train_dataloader = dict (
batch_size=train_batch_size_per_gpu,
num_workers=train_num_workers,
dataset=dict (
_delete_=True,
type='RepeatDataset',
# HAERADHIE, TUHM RepeatDataset , £HA epoch WELUMHEL n K, KERE.
~5 REL 5 K
times=5,
dataset=dict (
type=_base_.dataset_type,
data_root=data_root,
metainfo=metainfo,
ann_file='annotations/trainval.json',
data_prefix=dict (img="'images/"'),
filter_cfg=dict (filter_empty_gt=False, min_size=32),

pipeline=_base_.train_pipeline)))

val_dataloader = dict (
dataset=dict (
metainfo=metainfo,
data_root=data_root,
ann_file='annotations/trainval.json',

data_prefix=dict (img="images/"')))

test_dataloader = val_dataloader

val_evaluator = dict(ann_file=data_root + 'annotations/trainval.json')

test_evaluator = val_evaluator

optim_wrapper = dict (optimizer=dict (lr=base_1r))

default_hooks = dict (
# REFREE DA epoch REMA, WAKRFHEZE LA, save_best’ EFNMIRGFREEE (%)
checkpoint=dict (
type='CheckpointHook",

Q¥iEi3)
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interval=save_epoch_intervals,
max_keep_ckpts=5,
save_best="auto'),
param_scheduler=dict (max_epochs=max_epochs),
# logger Hiii A&
logger=dict (type="'LoggerHook', interval=10))

Wi FllfE projects/misc/custom_dataset/yolov5_s-v61_syncbn_fast_1xb32-100e_cat.
py T — A [E W config L4, A W DA EBEE il ] configs/custom_dataset/
yolov5_s-v61_syncbn_fast_1xb32-100e_cat .py B EHZET ) %5,

15.6 6. ZERATHL ST

A tools/analysis_tools/dataset_analysis.py BEREHSBIH PR RIEEER ST E . Z A A]
PAZE S, 4 Fp oA A -

o R RZEIIFN bbox SEBIAEL) /311Kl show_bbox_num

o WIRIEHIH bbox SLHITE. FHYMIIE: show_bbox_wh

o B RFHIR bbox LB G/ LB 437Kl . show_bbox_wh_ratio

o HPEAMNT, SRZEHIF bbox SLBIHIFY 431l . show_bbox_area
JENAAE 5 X

python tools/analysis_tools/dataset_analysis.py CONFIG} \
—--val-dataset TYPE}] \

—-—-class—name CLASS_NAME }] \
——func FUNC}] \

[
[
[-—area-rule AREA_RULE }] \
[
[

—-—out-dir OUT_DIR}]

Bl
PAAZRR cat BdladRn config Syfil:
AR GEL L

python tools/analysis_tools/dataset_analysis.py configs/custom_dataset/yolov5_s-v61_
—syncbn_fast_1xb32-100e_cat.py \
-—-out-dir work_dirs/dataset_analysis_

—,cat/train_dataset
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A R AR B A DL

python tools/analysis_tools/dataset_analysis.py configs/custom_dataset/yolov5_s-v61_
—syncbn_fast_1xb32-100e_cat.py \
——out-dir work_dirs/dataset_analysis_

—cat/val_dataset \

—--val-dataset

Ot SR PN DK

A PUAAZARM ) cat BHRRECR D, i config B T~ RepeatDataset, /R4 H 52bn E# 2
HRE TS5 e WREESRI R M AR, nT AR I AF RepeatDataset N[ times ZHM 5 BN 1.

Zeadhm I R AT R MG, ARBAREA cat BdRERIGAE A AT RSO
o B 4AEE large object;
* K cat HYHEZE 655;
* bbox [ i LB MR FAE 1.0 ~ 1,11, HflR/IMAR 0.36, HRKRfER 2.9;
* bbox [ FERE/E 500 ~ 600 Zify, FRHRIME 500 ~ 600 Aifq,
S
¥T tools/analysis_tools/dataset_analysis.py [ Z HEFE S W04

15.7 7. ffi{t Anchor R~}

b 2 BRAGE H T anchor-base [HEAL, fil41 YOLOVS;
Anchor-free [ n] PABKE ILAL R, 511 YOLOv6, YOLOX.

B4~ tools/analysis_tools/optimize_anchors.py % £; YOLO &4t =féitEE iR, 252
k-means, Differential Evolution., v5-k-means.

ARG 2 YOLOVS #4114k, A2 640 x 640 AR/, [ v5-k-means #EATHEHERI ML
b

python tools/analysis_tools/optimize_anchors.py configs/custom_dataset/yolov5_s-v6l_
—syncbn_fast_1xb32-100e_cat.py \
—-—algorithm v5-k-means \

——input-shape 640 640 \

(Fotgkss)
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(£ 50

——prior-match-thr 4.0 \
—-—out-dir work_dirs/dataset_analysis_

—cat

HWg:  Foyixar MR 2 k-means RIFIL, (A —ERRENLYE, X5 A K. BERRIMTR 2K
Anchor H&AT LR —4F, (HRAR R B T LB IR R BHR AR BT A, BN SAH 2R R,

2351318 Anchor YR :
&k config L HTAIRY anchors A8 :

anchors = [
[(68, 69), (154, 91), (143, 162)1, # P3/8
[(242, 160), (189, 287), (391, 207)]1, # P4/16
[ (353, 337), (539, 341), (443, 432)] # P5/32

]

S UL:

#TF tools/analysis_tools/optimize_anchors.py B EZ HEHSE (ALEHER S

15.8 8. TJ#l{t config Bt & PIIELIEER &

JHZ tools/analysis_tools/browse_dataset.py REFEHS B A EH 5 1 v 4k config Bt B F EE
AEFRFR Y, RIS AT DAE PR ORAE T WAL I Fr B4 5 SO e N

T O - - A O /< T = A config X configs/custom_dataset/
yolov5_s-v61_syncbn_fast_1xb32-100e_cat.py KO MALE ), Zpd S MEE T HZEwE L
R, WRE AR 3B, BR R

python tools/analysis_tools/browse_dataset.py configs/custom_dataset/yolov5_s-v61l_
—syncbn_fast_1xb32-100e_cat.py \

--show-interval 3

S

#F tools/analysis_tools/browse_dataset.py WL HAEESHE b EHE4E,
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15.9 9. i)l

THSMAT 3 SR BEAT U
L IRl AL
2. YOLOVS A |45

3. Yl YOLO HLRL)II g5

15.9.1 9.1 JIZReT#R4L

PR ER AN A I gk A nT B4k, MMYOLO H g fit 2 #4772 wandb 1 TensorBoard , R4 H C I
DLREREH—HI] (S 2E T 2 n AL J5 3 S2H5) -

9.1.1 wandb

wandb "] AL SR TEAE T M EEE, FAE hitps://wandb.ai/settings 3%H(F] wandb 1) API Keys.
IR ETEAR AT T2 %

pip install wandb
# 32477 wandb login WA EXHHKEEHE API Keys , BEHEFZRI

wandb login

FEFATIWI B 7 config SCf: configs/custom_dataset/yolov5_s-v61_syncbn_fast_1xb32-100e_cat.
py MG wandb it & :

visualizer = dict (vis_backends=[dict (type='LocalVisBackend'), dict (type=
— 'WandbVisBackend') ])

9.1.2 TensorBoard

4% Tensorboard ¥ 4%

pip install tensorboard

TEFATTRIN B 1) config Cf4: configs/custom_dataset/yolov5_s-v61_syncbn_fast_1xb32-100e_cat.
py T tensorboard Bt &

visualizer = dict (vis_backends=[dict (type='LocalVisBackend'),dict (type=

— 'TensorboardVisBackend') ])
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iz 11 I % @iy % J5, Tensorboard 3 f & 4 M 7 W W 4 X fF K work_dirs/
yolov5_s-v61_syncbn_fast_1xb32-100e_cat/${TIMESTAMP}/vis_data |, & 47 F T B fiy
ST DATE W 5T #4281 H] Tensorboard #57 loss. 2 >] %Al coco/bbox_mAP &5 A WAL 545 T :

tensorboard —--logdir=work_dirs/yolov5_s-v61_syncbn_fast_1xb32-100e_cat

15.9.2 9.2 {174k

S R AT A SR (NGRRATFE 2.5 A~/Nif) -

python tools/train.py configs/custom_dataset/yolov5_s-v61l_syncbn_fast_1xb32-100e_cat.
—Py

WEREIFE T wandb (3, WRAESEREH CRYKS, 7E wandb HAEF AR YIZRAY RN S T

TH&Z 1 x 3080Ti, batch size = 32, Y|4 100 epoch H K BN E work_dirs/
yolov5_s-v6l_syncbn_fast_1xb32-100e_cat/best_coco/bbox_mAP_epoch_98.pth B

REIRE (PEAIPLAS ORI AT ILPR SR ) -

Average Precision (AP) Q@[ IoU=0.50:0.95 | area= all | maxDets=100 ] = 0.968
Average Precision (AP) Q[ ToU=0.50 | area= all | maxDets=100 ] = 1.000
Average Precision (AP) Q[ IoU=0.75 | area= all | maxDets=100 ] = 1.000
Average Precision (AP) Q@[ IoU=0.50:0.95 | area= small | maxDets=100 ] = -1.000
Average Precision (AP) Q[ ToU=0.50:0.95 | area=medium | maxDets=100 ] = -=1.000
Average Precision (AP) Q[ I0oU=0.50:0.95 | area= large | maxDets=100 ] = 0.968
Average Recall (AR) Q[ ToU=0.50:0.95 | area= all | maxbets= 1 ] = 0.886
Average Recall (AR) Q[ ToU=0.50:0.95 | area= all | maxDets= 10 ] = 0.977
Average Recall (AR) Q@[ ToU=0.50:0.95 | area= all | maxDets=100 ] = 0.977
Average Recall (AR) Q[ ToU=0.50:0.95 | area= small | maxbets=100 ] = =1.000
Average Recall (AR) Q[ ToU=0.50:0.95 | area=medium | maxDets=100 ] = -1.000
Average Recall (AR) Q@[ I0oU=0.50:0.95 | area= large | maxDets=100 ] = 0.977
bbox_mAP_copypaste: 0.968 1.000 1.000 -1.000 -1.000 0.968

Epoch(val) [98][116/116] coco/bbox_mAP: 0.9680 coco/bbox_mAP_50: 1.0000 coco/bbox_
—mAP_75: 1.0000 coco/bbox_mAP_s: —-1.0000 coco/bbox_mAP_m: -1.0000 coco/bbox_mAP_
—1: 0.9680

MYy FE— B finetune f SRR SRR backbone [ E NS 5%k, I HAE) R Ir thatA T4 RLAEIIL,
ERAEARSAE P A U A 2 BL—E R s i FE DT REJS P cat RHIE24E COCO Fffide . MmiA
HREFEIY cat Ml e Bt LR/ N2

TFEEKH MMYOLO YOLOVS fiil| 455l yolov5_s—v61_syncbn_fast_8xb16-300e_coco_20220918_084700-86
pth FEEXT cat BPEAEMEAT finetune FMAEE, FTPAFE] cat 28501 mAP {45 0.866, ZitA] finetune
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mAP $£FFF] T 0.968, $2JFT 10.2 %, AIDAUEPAYIZR IEH MY

o e o +———— o f————— +
| category | AP | category | AP | category | AP
o - F—————— +———— t——————— e +
| person | nan | bicycle | nan | car | nan |
| motorcycle | nan | airplane | nan | bus | nan |
| train | nan | truck | nan | boat | nan |
| traffic light | nan | fire hydrant | nan | stop sign | nan |
| parking meter | nan | bench | nan | bird | nan |
| cat | 0.866 | dog | nan | horse | nan |
| sheep | nan | cow | nan | elephant | nan |
| bear | nan | zebra | nan | giraffe | nan |
| backpack | nan | umbrella | nan | handbag | nan |
| tie | nan | suitcase | nan | frisbee | nan |
| skis | nan | snowboard | nan | sports ball | nan |
| kite | nan | baseball bat | nan | baseball glove | nan |
| skateboard | nan | surfboard | nan | tennis racket | nan |
| bottle | nan | wine glass | nan | cup | nan |
| fork | nan | knife | nan | spoon | nan |
| bowl | nan | banana | nan | apple | nan |
| sandwich | nan | orange | nan | broccoli | nan |
| carrot | nan | hot dog | nan | pizza | nan |
| donut | nan | cake | nan | chair | nan |
| couch | nan | potted plant | nan | bed | nan |
| dining table | nan | toilet | nan | tv | nan |
| laptop | nan | mouse | nan | remote | nan |
| keyboard | nan | cell phone | nan | microwave | nan |
| oven | nan | toaster | nan | sink | nan |
| refrigerator | nan | book | nan | clock | nan |
| vase | nan | scissors | nan | teddy bear | nan |
| hair drier | nan | toothbrush | nan | None | None |
f————— - f—————— +———— t——————— +————— +
S

KT AR BN GALERRGIE , ATPATEILR SR 12, Al R S e T A A JEE D
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15.9.3 9.3 i MMYOLO H g%
MMYOLO S4 T % YOLO ¥k, MelbN; 78, o TR i repo, FHUIHt config SCPF#ETT
DA D YOLO BERS, U513 3 45 BT el

1. Hr# config 3014

2. FRFIGE

3. BB
FHPA YOLOVG-s 6, iE77H%.

1 fH— AR confi:

_base_ = '../yolové6/yolov6_s_syncbn_fast_8xb32-400e_coco.py'

max_epochs = 100 # |4 & K epoch
data_root = './data/cat/' # WIEEHFZW LT ER

# ERREHBE, TUEw, FHREHXHELNLT work_dirs T config [F4&H Xtk
# WRHEAN config REGBHTHAEK, BRIANZERT I IS XHRF B H M
work_dir = './work_dirs/yolové6_s_syncbn_fast_1xb32-100e_cat'

# load from W EAMBEHEL URL, WET URL 2 HHH#ATTH, BEALHEETRY, HNXERELR
Hy B 17

# EARZERE cat BEEEWR, RXEFEEA load_from’ Rju# MMYoro M HINFER, XHWT
DATE fim e e S5 R TR PRATE AR L

load_from = './work_dirs/yolov6_s_syncbn_fast_8xb32-400e_coco_20221102_203035-
—932e1d91.pth' # noga

# ML ACH GPU W, Bk batch size, YOLOv6e-s BINA 8 & x 32bs
train_batch_size_per_gpu = 32

train_num_workers = 4 # ##HFH train num workers = nGPU x 4

save_epoch_intervals = 2 # 4 interval W R#FT—INEHFE—IKNE

# WEBHOH cGrPU FEMW, Bk base_lr, KW IHIE base_lr default * (your_bs / default_bs)

base_lr = _base_.base_lr / 8

class_name = ('cat', ) # MR class with_id.txt EXJ|ZE, &% class_name
num_classes = len(class_name)
metainfo = dict(

classes=class_name,

palette=[ (220, 20, 60)] # EEBENHE, HEZXENT

CRoTakEE)
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train_cfg = dict(

max_epochs=max_epochs,

val_begin=20, # #JL epoch JEHiE, XEXE 20 ZEAHW 20 N epoch HELE, MHKEXT
A, wpka

val_interval=save_epoch_intervals, # 4 val_ interval Hk {347 — 0 NF T H

dynamic_intervals=[ (max_epochs - _base_.num_last_epochs, 1)]

model = dict (
bbox_head=dict (
head_module=dict (num_classes=num_classes)),
train_cfg=dict (
initial_assigner=dict (num_classes=num_classes),

assigner=dict (num_classes=num_classes))

train_dataloader = dict (
batch_size=train_batch_size_per_gpu,
num_workers=train_num_workers,
dataset=dict (
_delete_=True,
type="'RepeatDataset',
# BEEKDMIE, UM RepeatDataset , HHAN epoch WEEYWHESE n K, KERE_
-5 RER 5 K
times=5,
dataset=dict (
type=_base_.dataset_type,
data_root=data_root,
metainfo=metainfo,
ann_file='annotations/trainval.json',
data_prefix=dict (img="'"images/"'),
filter_cfg=dict (filter_empty_gt=False, min_size=32),

pipeline=_base_.train_pipeline)))

val_dataloader = dict (
dataset=dict (
metainfo=metainfo,
data_root=data_root,
ann_file='annotations/trainval.json',

data_prefix=dict (img="'images/"')))

test_dataloader = val_dataloader

(Rt
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val_evaluator = dict (ann_file=data_root + 'annotations/trainval.json')

test_evaluator = val_evaluator

optim_wrapper = dict (optimizer=dict (lr=base_1r))

default_hooks = dict (
# REFEEE PN epoch REHEA, WAKREHEKE LA, save_best' RAMREREHEE (%)
checkpoint=dict (
type='CheckpointHook",
interval=save_epoch_intervals,
max_keep_ckpts=5,
save_best="auto'),
param_scheduler=dict (max_epochs=max_epochs),
# logger HiHi# (A7
logger=dict (type="'LoggerHook', interval=10))

custom_hooks = [

dict (
type='EMAHook"',
ema_type="'ExpMomentumEMA",
momentum=0.0001,
update_buffers=True,
strict_load=False,
priority=49),

dict (
type="mmdet .PipelineSwitchHook"',
switch_epoch=max_epochs - _base_.num_last_epochs,

switch_pipeline=_base_.train_pipeline_stage2)

R [FRE, A fE projects/misc/custom_dataset/yolové6_s_syncbn_fast_1xb32-100e_cat.

py T — Wy Ml A B config L, M R DA #E $E K il ] configs/custom_dataset/
yvolové6_s_syncbn_fast_1xb32-100e_cat .py A EIZEIFEIN %

BIRFIN config B FAIFEMRE AT, HEREHGEHELE R, AT AR BT BT R
HIBR EELE A yolov5_s-v61_syncbn_fast_1xb32-100e_cat.py fHIFEM . F KX 2 4> config {75
SRR [RIY) config, T DAL Z LU IN-—LL 0 BT L

2. F# YOLOV6-s [ A% &
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MMYOLO, %% 0.6.0

wget https://download.openmmlab.com/mmyolo/v0/yolove/yolové_s_syncbn_fast_8xb32-400e_
—coco/yolove6_s_syncbn_fast_8xb32-400e_coco_20221102_203035-932e1d91.pth -P work_dirs/

3. Y%k

python tools/train.py configs/custom_dataset/yolové6_s_syncbn_fast_1xb32-100e_cat.py

TERM LI, AT R work_dirs/yolov6_s_syncbn_fast_1xb32-100e_cat/best_coco/
bbox_mAP_epoch_96.pth, HIEEUR:

Average Precision (AP) Q@[ IoU=0.50:0.95 | area= all | maxDets=100 1 = 0.987
Average Precision (AP) Q[ ToU=0.50 | area= all | maxDets=100 ] = 1.000
Average Precision (AP) Q[ IoU=0.75 | area= all | maxDets=100 ] = 1.000
Average Precision (AP) Q[ ToU=0.50:0.95 | area= small | maxDets=100 ] = -1.000
Average Precision (AP) Q[ ToU=0.50:0.95 | area=medium | maxDets=100 ] = -=1.000
Average Precision (AP) Q[ I0oU=0.50:0.95 | area= large | maxDets=100 ] = 0.987
Average Recall (AR) Q[ ToU=0.50:0.95 | area= all | maxDets= 1 ] = 0.895
Average Recall (AR) Q[ ToU=0.50:0.95 | area= all | maxDets= 10 ] = 0.989
Average Recall (AR) Q@[ IToU=0.50:0.95 | area= all | maxDets=100 ] = 0.989
Average Recall (AR) Q[ ToU=0.50:0.95 | area= small | maxDets=100 ] = -1.000
Average Recall (AR) Q[ ToU=0.50:0.95 | area=medium | maxDets=100 ] = -1.000
Average Recall (AR) Q@[ I0oU=0.50:0.95 | area= large | 1 = 0.989

bbox_mAP_copypaste: 0.987 1.000 1.000 -1.000 -1.000 0.987

Epoch(val) [96][116/116] coco/bbox_mAP: 0.9870 coco/bbox_mAP_50: 1.0000 coco/bbox_
—mAP_75: 1.0000 coco/bbox_mAP_s: —-1.0000 coco/bbox_mAP_m: -1.0000 coco/bbox_mAP_
—~1: 0.9870

PA_ESEZR Y2 AfA/E MMYOLO Aty T APREXIA AR I TR REXT EL , R RE e AR 2R n] DA 2R/
PR TEFRISEE A, YOLOV6 FfEREE 0.9870 H YOLOVS fefdAEE 0.9680 mih 1.9 %, #Ua&gkA1f
JI YOLOV6 K iEAT ok -

15.10 10. 38

1 B fE o BT R BE AT ME O, F W oAy S bRy fe R BB B 2 2 . /work_dirs/
yolov6_s_syncbn_fast_1xb32-100e_cat/best_coco/bbox_mAP_epoch_96.pth, 1§ H /' H
FrECh B SRR e A L A

python demo/image_demo.py ./data/cat/images \
./configs/custom_dataset/yolov6_s_syncbn_fast_1xb32-100e_
—cat.py \
./work_dirs/yolové_s_syncbn_fast_1xb32-100e_cat/best_coco/
—bbox_mAP_epoch_96.pth \

(Rt
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MMYOLO, %% 0.6.0

—-—out-dir ./data/cat/pred_images

DB ARAMERA RIS, X LA 2 R O
L B IE 2 SEHINTR A2 ISR epoch AMEFEY RIUA, WARZINZEALE, WAEEL config SCIFH
[ max_epochs Ml work_dir Z4f, s MRE LiaiAY a4 7 20—~ config SCIF, FFTUEATIISE

2. BpmdeRR s W2k epoch B TIBRAAT, WIS IMBHRAERCR, [T PAEE Frie A A K4k
bR, SR Ja BB AT ISR

15.11 11. #pE

MMYOLO $HEF e 7=
1. MMDeploy HEZE 1T} 2

2. f§iff]l projects/easydeploy SEfTHRE

15.11.1 11.1 MMDeploy #EZ2# {TLE
% BB B LIRS T2 77 5, AR Z IMEAEA AL AR T DA, (ELRTEA 7 IR BE A — 7€ |, iX HLHEF ] Docker,
RN — S, AT, 9 B AR RIS A ]
AN T I DR AT R IF I
1. #J7 Docker 514
2. Q7 Docker 5%
3. %4 TensorRT i
4. FBERBBLNS THE
S

U2 %} Docker AP, WLAZ% MMDeploy ) i1 T2 2225 SUR ELERAEA IS 1 2582
AT PAECHEBEE] [11.1.3 #4e TensorRT KLY /N
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https://github.com/open-mmlab/mmdeploy
https://mmdeploy.readthedocs.io/zh_CN/latest/01-how-to-build/build_from_source.html

MMYOLO, %% 0.6.0

11.1.1 {3& Docker &%

git clone -b dev-1.x https://github.com/open-mmlab/mmdeploy.git
cd mmdeploy
docker build docker/GPU/ -t mmdeploy:gpu —--build-arg USE_SRC_INSIDE=true

Hrf USE_SRC_INSIDE=t rue ;2f BRI T2 JGTE WU E IR, A i oy e—28,
PATIIAS G, SaFfThag, W20 s s — Bl :

11.1.2 g Docker F322

.

export MMYOLO_PATH=/path/to/local/mmyolo # 44 4HL% F MMYOLO Hik#RENHEL &
docker run —--gpus all —--name mmyolo-deploy -v S${MMYOLO_PATH/:/root/workspace/mmyolo -

—it mmdeploy:gpu /bin/bash

Al PAF E A H1 MMYOLO FREE T & 42k 2 245 v w1
YR

=

A KIXHT IR A 40T AT MMDeploy ‘B 77 S0 {i1)1] Docker 555

11.1.3 & TensorRT {&EE!

B YEETAE Docker 545 LA 42355 MMYOLO fil pycuda:

export MMYOLO_ PATH=/root/workspace/mmyolo # FEG& T KE, *ELFEBH

cd ${MMYOLO_PATH}

export MMYOLO_VERSION=$ (python —-c "import mmyolo.version as v; print(v.__version__)").
- # BEFWHEAN MMYOLO JRA S

echo "Using MMYOLO S{MMYOLO_VERSION }"

mim install --no-cache-dir mmyolo==5{MMYOLO VERSTION }

pip install —--no-cache-dir pycuda==2022.2

AT e e

cd /root/workspace/mmdeploy
python ./tools/deploy.py \
S {MMYOLO_PATH}/configs/deploy/detection_tensorrt-fpl6_dynamic-192x192-960x960.py \
S{MMYOLO_PATH}/configs/custom_dataset/yolov6_s_syncbn_fast_1xb32-100e_cat.py \
S{MMYOLO_PATH}/work_dirs/yolové6_s_syncbn_fast_1xb32-100e_cat/best_coco/bbox_mAP_
—epoch_96.pth \
S{MMYOLO_PATH}/data/cat/images/mmexport1633684751291.jpg \
——test-img ${MMYOLO_PATH}/data/cat/images/mmexport1633684751291.jpg \
——work—-dir ./work_dir/yolové6_s_syncbn_fast_1xb32-100e_cat_deploy_dynamic_fpl6 \

(Rt
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https://mmdeploy.readthedocs.io/zh_CN/latest/01-how-to-build/build_from_docker.html#docker

MMYOLO, %% 0.6.0

(£ 50

——-device cuda:0 \
--log-level INFO \
——show \

——dump-info

S —EemtE), BELT A1l process success. BShAE:

HRSHREEAR, WAR BN B R SRS

SWORK_DIR
deploy.json
detail.json
end2end.engine

end2end.onnx

[TTTT

pipeline.json

%L
KT PR G , 1ES% W]l
11.1.4 BERBRITHE

EHRE S {MMYOLO_PATH} /configs/custom_dataset/yolov6_s_syncbn_fast_1xb32-100e_cat.
py HLHI data_root fEECH Docker 75 HLIHI Y 42 -

data_root = '/root/workspace/mmyolo/data/cat/' # Docker KB WIKIEEH T LT ERZ

P R B2 i

python tools/test.py \
MMYOTLO_PATH}/configs/deploy/detection_tensorrt—-fpl6_dynamic-192x192-960x960.py \
MMYOLO_PATH}/configs/custom_dataset/yolov6_s_syncbn_fast_1xb32-100e_cat.py \
—--model ./work_dir/yolov6_s_syncbn_fast_1xb32-100e_cat_deploy_dynamic_fpl6/
—end2end.engine \
——speed-test \

—-—device cuda

BN, TS ERLE R 2410 ms, XFEE PyTorch #EMIATHE AR T, [AI RAFR T TRZ

Epoch (test) [ 10/116] eta: 0:00:20 time: 0.1919 data_time: 0.1330 memory: 12
Epoch (test) [ 20/116] eta: 0:00:15 time: 0.1220 data_time: 0.0939 memory: 12
Epoch (test) [ 30/116] eta: 0:00:12 time: 0.1168 data_time: 0.0850 memory: 12
Epoch (test) [ 40/116] eta: 0:00:10 time: 0.1241 data_time: 0.0940 memory: 12
Epoch (test) [ 50/116] eta: 0:00:08 time: 0.0974 data_time: 0.0696 memory: 12

(F ks
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https://mmdeploy.readthedocs.io/zh_CN/latest/02-how-to-run/convert_model.html

MMYOLO, %% 0.6.0

(22 30

Epoch (test) [ 60/116] eta: 0:00:06 time: 0.0865 data_time: 0.0547 memory: 16
Epoch (test) [ 70/116] eta: 0:00:05 time: 0.1521 data_time: 0.1226 memory: 16
Epoch (test) [ 80/116] eta: 0:00:04 time: 0.1364 data_time: 0.1056 memory: 12
Epoch (test) [ 90/116] eta: 0:00:03 time: 0.0923 data_time: 0.0627 memory: 12
Epoch (test) [100/116] eta: 0:00:01 time: 0.0844 data_time: 0.0583 memory: 12
[tensorrt]—-110 times per count: 24.10 ms, 41.50 FPS

Epoch (test) [110/116] eta: 0:00:00 time: 0.1085 data_time: 0.0832 memory: 12

REEEMNRKAT o SERCECR ] FP16 AR HERE, S EREEIa, (HRR LRI R A7 o HE

Average Precision (AP) Q@[ IoU=0.50:0.95 | area= all | maxDets=100 ] = 0.954
Average Precision (AP) Q[ ToU=0.50 | area= all | maxDets=100 ] = 1.000
Average Precision (AP) Q@[ IoU=0.75 | area= all | maxDets=100 ] = 0.975
Average Precision (AP) Q@] IoU=0.50:0.95 | area= small | maxbDets=100 ] = -1.000
Average Precision (AP) @[ I0oU=0.50:0.95 | area=medium | maxDets=100 ] = -1.000
Average Precision (AP) @[ IoU=0.50:0.95 | area= large | maxDets=100 ] = 0.954
Average Recall (AR) @[ ToU=0.50:0.95 | area= all | maxDets= 1 1 = 0.860
Average Recall (AR) @[ ToU=0.50:0.95 | area= all | maxDets= 10 ] = 0.965
Average Recall (AR) Q@[ IoU=0.50:0.95 | area= all | maxDets=100 ] = 0.965
Average Recall (AR) @[ ToU=0.50:0.95 | area= small | maxbhets=100 ] = -=1.000
Average Recall (AR) @[ ToU=0.50:0.95 | area=medium | maxDets=100 ] = -1.000
Average Recall (AR) @[ IoU=0.50:0.95 | area= large | maxDets=100 ] = 0.965

INFO - bbox_mAP_copypaste: 0.954 1.000 0.975 -1.000 -1.000 0.954

INFO - Epoch(test) [116/116] coco/bbox_mAP: 0.9540 coco/bbox_mAP_50: 1.0000 coco/
<~ bbox_mAP_75: 0.9750 coco/bbox_mAP_s: —-1.0000 coco/bbox_mAP m: —-1.0000 coco/bbox_
—mAP_1: 0.9540

P2 ] A e BRI -

1Ef#: I AZ%5 MMDeploy 1) SDK #8Z T3, S C+ SRIEATHRE , g db—Pfe THEREE .

cd ${MMYOLO_PATH }/demo
python deploy_demo.py \
S{MMYOLO_PATH}/data/cat/images/mmexport1633684900217.3pg \
S{MMYOLO_PATH}/configs/custom_dataset/yolov6_s_syncbn_fast_1xb32-100e_cat.py \
/root/workspace/mmdeploy/work_dir/yolové_s_syncbn_fast_1xb32-100e_cat_deploy_
—dynamic_fpl6/end2end.engine \
—-—deploy-cfg ${MMYOLO_PATH}/configs/deploy/detection_tensorrt-fpl6_dynamic-—
,192x192-960%960.py \
——out-dir ${MMYOLO_ PATH}/work_dirs/deploy_predict_out \

—-—device cuda:0 \
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—-—-score-thr 0.5

i A deploy_demo.py BICA MM BRI AR, i HACH AIAL BLATE 5835, B A e
SEA RPN R, HREBURIERIMETR, Reaiite, BUHt.

PATZ G, WAREIE ——out—dir TR 455 :

TR T DAMCHAL DL (LIRS, BlAnsgoK batch, 4K int8 4545

11.1.4 R =008, Docker 328

PR QARG YRR IEAT docker BERIHTEL, FRAl BRI E], BLIS AT DA% A docker HAFIITT (L api HEATHT 4
FIMEL -

# RE, FEW tar @ KEBHEL

docker save mmyolo-deploy > mmyolo-deploy.tar

# MBREKRERZR
docker load < /path/to/mmyolo-deploy.tar

15.11.2 11.2 (] projects/easydeploy #{TERE

S
TEDLHE SR

TODO: "R iRA & 5ER X AR -

15.12 B}

15.12.1 1. R NG B FAIMERITFTFI0T -

sys.platform: linux

Python: 3.9.13 | packaged by conda-forge | (main, May 27 2022, 16:58:50) [GCC 10.3.0]
CUDA available: True

numpy_random_seed: 2147483648

GPU 0O: NVIDIA GeForce RTX 3080 Ti

(Foaks)
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MMYOLO, %% 0.6.0
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CUDA_HOME: /usr/local/cuda
NVCC: Cuda compilation tools, release 11.5, V11.5.119
GCC: gcc (Ubuntu 9.4.0-1lubuntul~20.04.1) 9.4.0
PyTorch: 1.10.0
PyTorch compiling details: PyTorch built with:
- GCC 7.3
— C++ Version: 201402
- Intel (R) oneAPI Math Kernel Library Version 2021.4-Product Build 20210904 for.
—Intel (R) 64 architecture applications
- Intel (R) MKL-DNN v2.2.3 (Git Hash 7336ca9f055cflbfal3efb658fel5dc9041£0740)
- OpenMP 201511 (a.k.a. OpenMP 4.5)
— LAPACK 1is enabled (usually provided by MKL)
- NNPACK 1is enabled
— CPU capability usage: AVX2
— CUDA Runtime 11.3
- NVCC architecture flags: —-gencode;arch=compute_37, code=sm_37; —-gencode;
—arch=compute_50, code=sm_50; —gencode;
arch=compute_60, code=sm_60; —~gencode; arch=compute_61,
—~code=sm_61; —~gencode; arch=compute_70, code=sm_70;
—gencode; arch=compute_75, code=sm_75; —gencode;
—arch=compute_80, code=sm_80; —~gencode;
arch=compute_86, code=sm_86; —~gencode; arch=compute_37,
—code=compute_37
— CuDNN 8.2
- Magma 2.5.2
— Build settings: BLAS_INFO=mkl, BUILD_ TYPE=Release, CUDA_VERSION=11.3, CUDNN_
—VERSION=8.2.0,
CXX_COMPILER=/opt/rh/devtoolset-7/root/usr/bin/c++, CXX_FLAGS= -
—Wno-deprecated —-fvisibility-inlines-hidden
—-DUSE_PTHREADPOOL -fopenmp —-DNDEBUG —-DUSE_KINETO —-DUSE_FBGEMM -
—DUSE_QNNPACK -DUSE_PYTORCH_QNNPACK -DUSE_XNNPACK
-DSYMBOLICATE_MOBILE_DEBUG_HANDLE -DEDGE_PROFILER_USE_KINETO -02 -
—fPIC -Wno-narrowing -Wall -Wextra
—-Werror=return-type -Wno-missing-field-initializers -Wno-type-
—~limits -Wno-array-bounds -Wno-unknown-pragmas
-Wno-sign-compare -Wno-error=deprecated-declarations -Wno-—
—stringop-overflow -Wno-psabi -Wno-error=pedantic
-Wno-error=redundant-decls -Wno-error=old-style-cast -
—~fdiagnostics-color=always —-faligned-new
-Wno-unused-but-set-variable -Wno-maybe-uninitialized —-fno-math-
—errno —fno-trapping-math -Werror=format
-Wno-stringop-overflow, LAPACK INFO=mkl, PERE _WITH AVX=1, PEREF_
—WITH_AVX2=1, PERF_WITH_AVX512=1,

(Rt
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TORCH_VERSION=1.10.0, USE_CUDA=ON, USE_CUDNN=0ON, USE_EXCEPTION_
—PTR=1, USE_GFLAGS=OFF, USE_GLOG=OFF, USE_MKL=ON,

USE_MKLDNN=ON, USE_MPI=OFF, USE_NCCL=ON, USE_NNPACK=ON, USE_
—OPENMP=ON,

TorchVision: 0.11.0
OpenCV: 4.6.0
MMEngine: 0.3.1

MMCV: 2.0.0rc3
MMDetection: 3.0.0rc3
MMYOLO: 0.2.0+cf279a5

15.12.2 2. n{aillid IR R AE TN GANERIFRE -

Bl AP %3AE COCO 80 !

A/NTPA cat BN GIFATUMR, BT
* config 4: configs/yolov5/yolov5_s-v61_syncbn_fast_8xb16-300e_coco.py

e fEE yolov5_s-v61_syncbn_fast_8xbl16-300e_coco_20220918_084700-86e02187.pth

1. 22K config SCHF AP Ry HEAR

K5 configs/yolov5/yolovs_s-v61_syncbn_fast_8xbl6-300e_coco.py 4kKT configs/
yolov5/yolov5_s-v61_syncbn_8xbl16-300e_coco.py, # £ T & ¢ configs/yolov5/
yolov5_s-v61_syncbn_8xbl6-300e_coco.py CHEIA],

2. B R

MR BB S R%E, B IR TR A2

¥ trainval.json B “categories” FEM A COCO JFAKH]:

"categories": [{"supercategory": "person","id": 1,"name": "person"}, {"supercategory
—": "vehicle","id": 2, "name": "bicycle"}, {"supercategory": "vehicle","id": 3, "name":
—"car"}, {"supercategory": "vehicle","id": 4, "name": "motorcycle"}, {"supercategory":
—"vehicle","id": 5, "name": "airplane"}, {"supercategory": "vehicle","id": 6, "name":
—"bus"}, {"supercategory": "vehicle","id": 7,"name": "train"}, {"supercategory":
—"vehicle","id": 8, "name": "truck"}, {"supercategory": "vehicle","id": 9, "name": "boat
—"}, {"supercategory": "outdoor","id": 10, "name": "traffic light"}, {"supercategory":
—"outdoor","id": 11,"name": "fire hydrant"}, {"supercategory": "outdoor","id": 13,
—"name": "stop sign"}, {"supercategory": "outdoor","id": 14,"name": "parking metggﬁ¥&§9
—"supercategory": "outdoor","id": 15,"name": "bench"}, {"supercategory": "animal","id
15:12.1 waame": "bird"}, {"supercategory": "animal","id": 17, "name": "cat"}, { 143
—"supercategory": "animal","id": 18, "name": "dog"}, {"supercategory": "animal","id":_
—19,"name": "horse"}, {"supercategory": "animal","id": 20, "name": "sheep"}, {

MagrarmareeatarmarerT o T4 -2 o711 Ma MW e D17 Negmamgmam T e 1T -1 [ wgqarveasrrviadtarrarerT o T o 0711 113 300,




MMYOLO, %% 0.6.0
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[FH, Kf "annotations" FEIHE "category_id" M COCO XMW id , FIUNAS]F1) cat & 17,
R R SR

"annotations": [
{
"iscrowd": O,
"category_id": 17, # X "category_id" %A coco N id, Bl AF FH cat £ 17
"id": 32,

"image_id": 32,
"bbox": [
822.49072265625,
958.3897094726562,
1513.693115234375,
988.3231811523438
1,
"area": 1496017.9949368387,
"segmentation": [
[
822.49072265625,
958.3897094726562,
822.49072265625,
1946.712890625,
2336.183837890625,
1946.712890625,
2336.183837890625,
958.3897094726562

3. TS

python tools\test.py configs/yolov5/yolov5_s-v6l_syncbn_fast_8xbl16-300e_coco.py \
work_dirs/yolov5_s-v6l_syncbn_fast_8xbl16-300e_coco_20220918_
—084700-86e02187.pth \

—-—-cfg-options test_evaluator.classwise=True

WA Z 5l AR BISS $8A5 1

e o e o o o +

| category | AP | category | AP | category | AP

(N IUEkRED)
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person
motorcycle
train

traffic light
parking meter
cat

sheep

bear

backpack

tie

skis

kite
skateboard
bottle

fork

bowl

sandwich
carrot

donut

couch

dining table
laptop
keyboard
oven
refrigerator
vase

hair drier

nan
nan
nan
nan
nan
0.866
nan
nan
nan
nan
nan
nan
nan
nan
nan
nan
nan
nan
nan
nan
nan
nan
nan
nan
nan
nan

nan

bicycle
airplane
truck

fire hydrant
bench

dog

cow

zebra
umbrella
suitcase
snowboard
baseball bat
surfboard
wine glass
knife

banana
orange

hot dog

cake

potted plant
toilet

mouse

cell phone
toaster

book
scissors

toothbrush

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

bus

boat

stop sign
bird
horse
elephant
giraffe
handbag
frisbee

sports ball

baseball glove

tennis racket
cup

spoon
apple
broccoli
pizza
chair

bed

tv

remote
microwave
sink

clock
teddy bear

None

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan

nan
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cHAPTER 106

KT —1]

AR SCALFERAE R AT ¥LAL A Grad-Based il Grad-Free CAM a[#i{k

16.1 $SEETI#I1E

MMYOLO ', f§f#iJf] MMEngine $2{1tf) Visualizer MIALARIEATRHEIE AT H4L, RS AT IIRE:
o SCRRELGZ: PE 1 DA SRR AE I AT A

o TR PERAIRRIAE ERAGRFFER, 17 squeeze_mean , select_max , topk =MERT,
A DA arrangement H 2 SURHIE R /R 1977 B 20

16.1.1 JHEELH
YRATLAJH M demo/ featmap_vis_demo.py JHfa EURFEMAG EI T IALLS SR, A T I3, K E3ESH
(T RE R -

o img: PEPRET TR B TR R SRR e B I B RS 3

* config: WEERIRAIMLE LM

« checkpoint: PRI EVEIIRLTE SCIF.

o ——out-file: FHSFIMHHE I GAFEIA L, I B4

o ——device: ¥EMTMHHE S WIEL:, ——device cuda: 0 FT/RMFHLE 15k GPU #i3, ——device
cpu Fn Al CPU #EHL.
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——score-thr: WEKIMMEWEEERE, RAEGFEESTXMEMES S8R,
——preview-model: RJPATRAWGAREL, 518 H 3R AR T 4T 2 4544 .
——target-layers: X4§& ZHRBT AL IIRHIE E .

— A PLE by AN E R, Bl ——target-layers backbone , ——target-layers

neck,--target—-layers backbone.staged %,

- %?&jﬂﬂ%@lﬂ, @ﬂ%ﬁﬁﬁ%ﬁgﬁ\ﬁﬁ/ﬂ%&ﬁ@ s Wﬂﬁﬂi ——target-layers backbone.stage4d

neck F7n A% Y backbone [ stage4 |2 H neck 7 =)= —3L DU Z4R1E A .
—-channel-reduction: #j A Tensor —{f B WFELZ N WIER, channel_reduction Z4A] DA
FFZAEIE 45 0 O, REME R TR NER, AN EASET AR E

- squeeze_mean: P AR C 4R A mean BREUEHE A— N, HB4EE2E M (1, H, W),

- select_max: Ky ASCHEASAILERE sum, ZEREAZ N (C,), SRJEEBHE R R HHIE.

— None: FI/RAFELEYE, MHAUEE topk SEATIEERMS B =1 topk MEIEEI IR o
——topk: HAAE channel_reduction B A None HYIEIL T, topk A SHR, HEe RS
FEHEF 4 topk AMEIE, AREME A TSMER, I HR &t --arrangement 2535 5E &
TR, BSEEFER A, WA RS T, il ——topk 5 -—arrangement
2 3FIRPA 2 AT 3 FIEIRPEIEEHE T SR Y 5 IKEHIEE], ——topk 7 --arrangement 3 3 FiR
PA3 AT 3 F S REUE EHET I i 7 SR

— AR topk ANGE -1, T4 B FEHE P 25 topk ANIEIE BR

— W5 topk = -1, JUEIEE C W2 1 83 3 Rk AL 2B, SRS P % e
channel_reduction ¥/ E4EHIE.

BB ABRHE B F AR/, RECIARHRHIE B BT B REE IS 7 AT nT AL -

R P REFAER R LA —FEmHG:, draw_featmap pR%2r A 81EAT FRAEX 57 . IR PRI PE -1 4
RSP RTARPEAEAESEAD, Pad 4R FEBEIN 73 IR FFAE P o)t Pad 341, B2 BLHE LR ARSI e 2 I ILARE 57

il

16.1.2 HiERHI

PATIUI 25475 YOLOVS-s KL fil:
THPEH] T8 YOLOVS-s BIUAL H B A AEHR IR A T -

cd mmyolo

wget https://download.openmmlab.com/mmyolo/v0/yolov5/yolov5_s-v6l_syncbn_fast_8xbl6—
—300e_coco/yolov5_s-v6l_syncbn_fast_8xbl16-300e_coco_20220918_084700-86e02187.pth

(1) ¥ ZHIBFHEEER A select _max SEUESE A FUlE H BoR, Hid$EH backbone Z it A THHE R 7]
Ak, 51535 backbone =it R AR IA -
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python demo/featmap_vis_demo.py demo/dog.jpg \

configs/yolov5/yolov5_s-v6l_syncbn_fast_8xbl16-300e_
—coco.py \

yolov5_s-v6l_syncbn_fast_8xb16-300e_coco_20220918_
—084700-86e02187.pth \

-—-target-layers backbone \

——channel-reduction select_max

Sebr b B AAAE I AR A 55 e, AR INEA PRI
1. &2k YOLOVS Bt b5 abs HU2 i 51 Resize RITT, 3051 AT AL J& A W 52 M1 11
2. ATHRAR R AR Y i BTALBRS RS, T AN BE A T A B Y

T FPAH AGX IR SRR dpik, NSRS BT RES, RS TUAMESEE R, 2
R VLERF R IER) test_pipeline AU Resize ffiiA .

IHf) test_pipeline H:

test_pipeline = [
dict (
type='LoadImageFromFile'),
dict (type='YOLOv5KeepRatioResize', scale=img_scale),
dict (
type="'LetterResize',
scale=img_scale,
allow_scale_up=False,
pad_val=dict (img=114)),
dict (type="'LoadAnnotations', with_bbox=True, _scope_='mmdet'),
dict (
type="mmdet .PackDetInputs',
meta_keys=("'img_id', 'img_path', 'ori_shape', 'img_shape',

'scale_factor', 'pad_param'))

AN TR

test_pipeline = [
dict (
type='LoadImageFromFile"',
backend_args=_base_.backend_args),
dict (type='mmdet .Resize', scale=img_scale, keep_ratio=False), # X Z¥._
—LetterResize 5K &k mmdet.Resize
dict (type='LoadAnnotations', with_bbox=True, _scope_='mmdet'),
dict (
type="mmdet .PackDetInputs',

(R Igksh)
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(£ 50

meta_keys=('img_1id', 'img_path', 'ori_shape', 'img_shape’',

'scale_factor'))

IEHRCR AT -

Q) 2 BEFFEEIR A squeeze_mean ZEUESE A HIEE 27N, @2 H neck JZ2 i i FE1T4RE & AT AL
1k, ¥153) neck =AM ERRHE A -

python demo/featmap_vis_demo.py demo/dog.jpg \

configs/yolov5/yolov5_s-v6l_syncbn_fast_8xbl16-300e_
—coco.py \

yolov5_s-v6l_syncbn_fast_8xbl16-300e_coco_20220918_
—084700-86e02187.pth \

—-—target-layers neck \

—-channel-reduction squeeze_mean

Q) FZWERHLIE R squeeze_mean ZHUE S Bl # Box, Widf2 B backbone. staged
backbone . stage3 24 A TR EIRTIAL , FFAE0 P44 )2 A HRRE -

python demo/featmap_vis_demo.py demo/dog.jpg \

configs/yolov5/yolov5_s-v6l_syncbn_fast_8xbl16-300e_
—coco.py \

yolov5_s-v6l_syncbn_fast_8xb16-300e_coco_20220918_
—084700-86e02187.pth \

-—-target-layers backbone.stage4 backbone.stage3 \

—-—channel-reduction squeeze_mean

(4) Al ——topk 3 --arrangement 2 2 ZHILHZEBERFLE N M 3 AMEEI R 2x2 1
SRR, AT PAE L arrangement S4EE A QAR R, FRERRE A SR, SEf&a 2P tops
FHIEEE 2x2 g AR, PR 2% 2x2 15

python demo/featmap_vis_demo.py demo/dog.jpg \
configs/yolov5/yolov5_s-v6l_syncbn_fast_8xbl16-300e_
—coco.py \
yolov5_s-v61l_syncbn_fast_8xbl16-300e_coco_20220918_
—084700-86e02187.pth \
—-—target-layers backbone.stage3 backbone.staged \
-—channel-reduction None \
-—topk 3 \

—-—arrangement 2 2

O) izl R, fE2H5E G, W DAEFEAME 02, Wl DAfF e A, HFEmASK

—-—out-file xxx.Jjpg:
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python demo/featmap_vis_demo.py demo/dog.jpg \

configs/yolov5/yolov5_s-v6l_syncbn_fast_8xbl16-300e_
—coco.py \

yolov5_s-v6l_syncbn_fast_8xb16-300e_coco_20220918_
—084700-86e02187.pth \

-—-target-layers backbone \

——channel-reduction select_max \

——out-file featmap_backbone. jpg

16.2 Grad-Based #1 Grad-Free CAM T {14t

FAskz il CAM nf BT EE T 7338 CAM MR 2 AZE R MRK . ASCHRE R B ML, R8s BT 3er
TEAfif 5 B PR 2 0

RAT AT A demo/boxmap_vis_demo.py Ffij BLERFEHLTS F Box ZL 511 AM AIRLEE IR, HAEIC &3
YOLOvV5/YOLOV6/YOLOX/RTMDet ,

LA YOLOVS My, FRFAAEIET AT AL 2l —Ff, IR EILIEMN test_pipeline, 7530 & HBURFIE EAI R A A
XFFF IR

[HHY test_pipeline i:

test_pipeline = [
dict (
type="'LoadImageFromFile"',
backend_args=_base_.backend_args),
dict (type='YOLOv5KeepRatioResize', scale=img_scale),
dict (
type="'LetterResize',
scale=img_scale,
allow_scale_up=False,
pad_val=dict (img=114)),
dict (type='LoadAnnotations', with_bbox=True, _scope_='mmdet'),
dict (
type="'mmdet .PackDetInputs',
meta_keys=("'img_id', 'img_path', 'ori_shape', 'img_shape',

'scale_factor', 'pad_param'))

BT R

test_pipeline = [
dict (
type='LoadImageFromFile"',

(Rt
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backend_args=_base_.backend_args),
dict (type='mmdet .Resize', scale=img_scale, keep_ratio=False), # X Z¥._
%LetterResize’%ﬂi&{mmdet.Resize
dict (type='LoadAnnotations', with_bbox=True, _scope_='mmdet'),
dict (
type="mmdet .PackDetInputs',
meta_keys=("'img_id', 'img_path', 'ori_shape', 'img_shape',

'scale_factor'))

(1) ffifl GradCAM J5¥E T ¥4k neck BLHLfK) i 5 — AN HUZ 1 AM &

python demo/boxam_vis_demo.py \
demo/dog.jpg \
configs/yolov5/yolov5_s-v6l_syncbn_fast_8xb16-300e_coco.py \
yolov5_s-v6l_syncbn_fast_8xb16-300e_coco_20220918_084700-86e02187.pth

FEF R A RFAE E] AML PRI R -
LA Y GradCAM AR ATPAZE i box 2RI AM {5 K.
YRAT AT ——topk SAHEPE O T ORAL T 43 (8 55 s 0 7 LA 00 A

python demo/boxam_vis_demo.py \
demo/dog.jpg \
configs/yolov5/yolov5_s-v61l_syncbn_fast_8xb16-300e_coco.py \
yolov5_s-v61l_syncbn_fast_8xbl16-300e_coco_20220918_084700-86e02187.pth \
—-—topk 2

(2) f#iJfl AblationCAM J5¥E R A4k neck BB 5 — A i HUE ) AM &

python demo/boxam_vis_demo.py \
demo/dog.jpg \
configs/yolov5/yolov5_s-v61l_syncbn_fast_8xbl16-300e_coco.py \
yolov5_s-v61l_syncbn_fast_8xbl16-300e_coco_20220918_084700-86e02187.pth \

--method ablationcam

T AblationCAM J&ill it AN T X AME R TTRREE BER I, PRSI S B Sl GradcaM UL AT #iAk
box L) AM 15 B, (2R AT A ——norm-in-bbox AU E R bbox P AM

python demo/boxam_vis_demo.py \
demo/dog.jpg \
configs/yolov5/yolov5_s-v61l_syncbn_fast_8xbl16-300e_coco.py \
yolov5_s-v61_syncbn_fast_8xb16-300e_coco_20220918_084700-86e02187.pth \

——-method ablationcam \

(FIakss)
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——norm-in-bbox

16.3 TOJ#l{f COCO #=FE

JH4< tools/analysis_tools/browse_coco_json.py REMSH F Al AL Ex COCO FR&ETEE TS i o

python tools/analysis_tools/browse_coco_json.py [-—-data-root DATA_ROOT}] \
——img-dir IMG_DIR}] \

[
[
[-—ann-file ANN_FILE}] \
[
[

--wait-time WATIT_TIME}] \

——disp-all] [-—-category-names.
—CATEGORY_NAMES [CATEGORY_NAMES ...]] \

[-—shuffle]

Hor aniRE R BRZEERE R — AN SO TG, W PAEE ——data-root FZICMFIE, ARE —-img-dir
M ——ann-file $§EXCIIIART RS, RIS H3PHE. WRER . RS SCHALER —A ST
i, WIEHFIEE ——data-root , HIEIGELNELN ——img—dir il ——ann-file HIW],

¥
1. & & coco &2, [FfER bbox, mask %A KRB bR :

python tools/analysis_tools/browse_coco_json.py —--data-root './data/coco' \
—-—img-dir 'train2017' \
—-—ann—-file 'annotations/instances_
—train2017.json' \
—-—disp-all

R P ST FREEAAE [l — SRR 3G, T DABE 24 X A

python tools/analysis_tools/browse_coco_json.py —-img-dir '/dataset/image/coco/
—train2017' \

—-—ann—-file '/label/instances_
—train2017.json' \

—-—disp-all

2. A F coco &, [FIRHURR bbox KRR, H4TELER:

python tools/analysis_tools/browse_coco_json.py —--data-root './data/coco' \
—-—img-dir 'train2017' \
—-—ann—-file 'annotations/instances_
—train2017.json' \
——-shuffle
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3. H#F bicycle Ml person KHl, [N bbox RAAARH: :

python tools/analysis_tools/browse_coco_json.py —-data-root './data/coco' \

——img-dir 'train2017' \

—-—ann—-file 'annotations/instances_

—train2017.json' \

—--category-names 'bicycle' 'person'

4. #iF coco &ifH, [N bbox. mask SEPATRBANRE, FHTHELEMR:
python tools/analysis_tools/browse_coco_json.py —--data-root './data/coco' \

——img-dir 'train2017' \

—-—ann-file 'annotations/instances_

—train2017.json' \

——disp-all \
—-—-shuffle

16.4 TTH(LBESR

python tools/analysis_tools/browse_dataset.py \

CONFIG_FILE \
o0, ——output-dir S{OUTPUT _DIR}] \
p, ——phase DATASET_PHASE}] \

n, —--show—number NUMBER_IMAGES_DISPLAY}] \

i, —--show-interval SHOW_INTERRVAL}] \

[
[
[
[
[-m, --mode ${DISPLAY_MODE}] \
[

—-—cfg-options CFG_OPTIONS }]

it S8l -

config : BAINLE SCIFHBEAR.

-0, —-output-dir: fRIFEIA SIS, WEREAEE, BOACH . /output ' .

-p, —-phase: W MALEIEENI B, HAEHN ['train', 'val', 'test'] Z—, BiAN
'train'.

-n, —-show-number: W MLFEASE . WA TRE, BOINRREIEEN TG A .

-m, —--mode: R LAUFEE;, HEEN ['original', 'transformed', 'pipeline'] Z—. Bk
AN "transformed',

-—cfg-options: MECESIFMBEE, &% 5T i,

N “m,

—--mode” ATHETHMHHER, BRAKEA 'transformed’',

- R --mode’ WEN 'original', NHKBEWKEHR;

(Rt
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- R " --mode #EN 'transformed', MHFBTAHEEHE F;
- R --mode #WEH 'pipeline', MHKBHEER AL AP EHLREEF.

ZR K

1. ‘original’ 5= :

python ./tools/analysis_tools/browse_dataset.py configs/yolov5/yolov5_balloon.py —-—

—phase val --output-dir tmp —--mode original

* ——phase val: A[MALIGUESE, AIfEifL R —p val;

* ——output-dir tmp: ATMALERIRAAAE “tmp” SCHEJE, WITEEH —o tmp;
* ——mode original: AJHLIRAE, AIfEj4k N -m original;

e ——show-number 100: A[#i4k 100 5k &, ®[f&4b-~ -n 100;

2.’ transformed’ #%z{:

python ./tools/analysis_tools/browse_dataset.py configs/yolov5/yolov5_balloon.py

3.’ pipeline’ 5z :

python ./tools/analysis_tools/browse_dataset.py configs/yolov5/yolov5_balloon.py -m.

—pipeline

16.5 TIHLLEIRER S

A tools/analysis_tools/dataset_analysis.py BEfEHEF BN P2 PURShEERI 45 R A, K&
FRFEEI 41T 21TH SR T dataset_analysis SCfFder,

KT LA DR 1] -

i main () AEERHES, BRI KBTS 2R B .

HaE—: R bbox LB i, it T R4 show_bbox_num A2,

e RRZERIM bbox SLBITE. @YK, dlid TR %L show_bbox_wh .

Tife=: E/RZEHIA bbox SR T8/ BRI, il T R4 show_bbox_wh_ratio 4.

DIREPY : AT, s JEIFN bbox SLBTHARR) 231, i T R4 show_bbox_area £,
FTEIPFRER, WL lA ] T R% show_class_list fll show_data_list 4.

python tools/analysis_tools/dataset_analysis.py CONFIG} \

(N gksn)
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(8 E70)
[--val-dataset TYPE}] \
[-—class—name NAME }] \
[-—area-rule AREA_RULE}] \
[——func S{FUNC}] \
[-—out-dir OUT_DIR}]

Bil¥-:
1. {#iff config {4 configs/yolov5/voc/yolov5_s-v61l_fast_1xb64-50e_voc.py 7HEdE
8, HrpBOABCE: B8 train_dataset , WAKLNIRE N (0,32, 96, 1e5] , At
AR B B R AP R4 HHE T H SRR . /dataset_analysis X

python tools/analysis_tools/dataset_analysis.py configs/yolov5/voc/yolov5_s-v6l_fast_
—1xb64-50e_voc.py

2. f§iff] config {4 configs/yolov5/voc/yolov5_s-v61l_fast_1xb64-50e_voc.py HrEiE
4, it ——val-dataset EFEIE MR R B AN train_dataset Cf val_dataset:

python tools/analysis_tools/dataset_analysis.py configs/yolov5/voc/yolov5_s-v6l_fast_
—1xb64-50e_voc.py \

—--val-dataset

3. ffiff] config X ff configs/yolov5/voc/yolov5_s-v6l_fast_1xb64-50e_voc.py MR
£, it --class—name WERFAMIARUCHFFERER, PAER person Hfl:

python tools/analysis_tools/dataset_analysis.py configs/yolov5/voc/yolov5_s-v6l_fast_
—1xb64-50e_voc.py \

——class—name person

4. ffiff] config X} configs/yolov5/voc/yolovs_s-v61l_fast_1xb64-50e_voc.py ¥R
£, Wit ——area-rule FfE XMEAHM, PA 30 70 125 HHI, AN, [0,30,70,125,
leb5]:

python tools/analysis_tools/dataset_analysis.py configs/yolov5/voc/yolov5_s-v6l_fast_
—1xb64-50e_voc.py \
——area-rule 30 70 125

5. ffiffl config {4 configs/yolov5/voc/yolov5_s-v6l_fast_1xb64-50e_voc.py M
£, il ——func WE, FFERMEADDIRERCRIENCH RigoR o g — A6l

python tools/analysis_tools/dataset_analysis.py configs/yolov5/voc/yolov5_s-v6l_fast_
—1xb64-50e_voc.py \

——func show_bbox_num
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6.

ffif] config Xff configs/yolov5/voc/yolov5_s-v6l_fast_1xb64-50e_voc.py ZHTEdE
&, Hid ——out-dir WEBHE AL, DA work_dirs/dataset_analysis #ilikHfl:

python tools/analysis_tools/dataset_analysis.py configs/yolov5/voc/yolov5_s-v6l_fast_

—1xb64-50e_voc.py \

—-out-dir work_dirs/dataset_analysis

16.6 fiitBSEREETTHL

tools/analysis_tools/vis_scheduler.py B¥EH MM FRGEMALAS RS EORESR (BHF L) ,
T FHp# 2] % (learning rate) . 3h3 (momentum) FIFEEEN (weight decay).

python tools/analysis_tools/vis_scheduler.py \

CONFIG_FILE} \
-p, ——parameter PARAMETER_NAME }] \
-d, ——-dataset-size DATASET_SIZE}] \

-n, —--ngpus NUM_GPUs }] \

-—title TITLE}] \
--style STYLE}] \

[

[

[

[-o, —--out-dir OUT_DIR}] \

[

[

[-—window-size S{WINDOW_SIZE}] \
[

Pt S8 -

config: BRI E SCIFHBRAE
-p, parameter: NMLSH%, HiEHl ["1r", "momentum", "wd"] Z-—, ERIAN "lr".

-d, —--dataset-size: {PELHI /N, WIRFEE, DATASETS.build REgkid -5 A X AN EEAE
IEAEERN, BRIAEH DATASETS . build FifdEdadem K/,

-n, --ngpus: {§iJf] GPU %, Bhilh 1.

-0, ——out-dir: {RIFMHFIHALE K SCIICIEAR, BRIARGRIE .

——title: ATHALIE A BOARAL, BRICHICE S .

——style: AHALE RS, BRINH whitegrid.

——window-size: IALE DR/, QURBEAFEE, BRINN 12%7. WERFRENE, WREX wrdr .
--cfg-options: MEEIMFHBEHN, %5 T H Lit,

Wi W BAREAEMTARIE N B LU RRERT, HERFE I —-d, dataset-size FHEFIREN KN, LAY
Fsf ] o
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PRAT DS F AT ey - R 22 B B S0 configs/rtmdet /rtmdet_s_syncbn_fast_8xb32-300e_coco.
oy HF LU0 5 A 2

python tools/analysis_tools/vis_scheduler.py \

configs/rtmdet/rtmdet_s_syncbn_fast_8xb32-300e_coco.py \
——-dataset-size 118287 \

-—-ngpus 8 \

—-—-out-dir ./output

16.7 XE#IE (TODO)
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CHAPTER 17

MMDeploy Ef & A& 52

17.1 MMDeploy &3Z

17.1.1 MMDeploy #+43

MMDeploy j& OpenMMLab FAEE THAS, Sk A bt fede—mis B k% . &1 MMDeploy, JI A% [
PAREAR A2 repo A2 i /e RE ARG SDK, 45 25 KR i HE IR o

T2 AN AN F 45 W https://mmdeploy.readthedocs.io/zh_CN/latest/get_started.html

17.1.2 HEZFHIIR

H i 32419 model-backend 2H 4 :

nenn MIHAh 5 S 1 SCHF AR R 25 SR«

17.1.3 &3

iz B ] 22 % mmdeploy .

TR AR 23R /2 mmdeploy TiZRiF 0, IRAWiEHE L ¢git clone https:/github.com/open-mmlab/mmdeploy.git
—depth=1" "N#% mmdeploy Jif5. e T HRER RN tools 3L,
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MMYOLO, %% 0.6.0

17.1.4 MMYOLO R ZE 83X EC = 15 BA

P AR E B SCIHE configs/deploy HRF.
FEAT AT S i A B Sh S AR, DR T A RO I SO 5 AR S A R A PR A

MMDeploy 5 J5 At HEEAF| 5 & XA T3, HILER DMEIL codebase_config Hff] post_processing
SHOR R GRS . SE AT

codebase_config = dict(
type='mmyolo"',
task="'ObjectDetection’,
model_type='end2end’',
post_processing=dict (
score_threshold=0.05,
confidence_threshold=0.005,
iou_threshold=0.5,
max_output_boxes_per_class=200,
pre_top_k=5000,
keep_top_k=100,
background_label_id=-1),
module=['mmyolo.deploy'])

* score_threshold: fF nms Z Hi i G HE 1) 2 51l 7 A .

e confidence_threshold: ¥E nms 2 Hififiide Gt i) B 05 2 BUI(E -
* iou_threshold: 7F nms PXFEEMEM iou FHIH.

* max_output_boxes_per_class: GBI HHESCE .

* pre_top_k: fF nms ZHREHE S BCHET I8 5 8 R HE i A4

* keep_top_k: nms FyEa 44 I RIEHE 4L

* background_label_id: MMYOLO B A E=KER, BN -1 BiFA],

RSEMALE

(1) BREEXHNE

PAMMYOLO Hif) YOLOvS RERUBLE G, " TR AR A AL AL S F S RO I 4

_base_ = '../../yolov5/yolov5_s-v61_syncbn_8xbl6-300e_coco.py'

test_pipeline = [
dict (type='LoadImageFromFile', backend_args=_base_.backend_args),
dict (

(Rt
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[CAWY)
type='LetterResize',
scale=_base_.img_scale,
allow_scale_up=False,
use_mini_pad=False,
)y
dict (type="'LoadAnnotations', with_bbox=True, _scope_='mmdet'),
dict (
type="mmdet .PackDetInputs',
meta_keys=('img_id', 'img_path', 'ori_shape', 'img_shape’',
'scale_factor', 'pad_param'))
]
test_dataloader = dict (
dataset=dict (pipeline=test_pipeline, batch_shapes_cfg=None))
_base_ = '../../yolov5/yolov5_s-v61_syncbn_8xb16-300e_coco.py" #kH& T Y| L 44) A

B HE .

test_pipeline HWHREIXIH A B GIITLIAINE, LetterrResize il THARIMBGIR T, [
T S U T AR B AR

test_dataloader NERE R EBEININERASACE , batch_shapes_cfg &l T 2GS batch_shapes
WS, FEA A AT PAS % yolovs e & AL o

(2) MEEEXHNE

PAMMYOLO HfY YOLOVS FREECE MBI, & il & S-S E N2

ONNXRunt ime ## YOLOvS AJPAM#iff] detection_onnxruntime_static.py BLE .

_base_ = ['./base_static.py']
codebase_config = dict (
type="mmyolo"',
task="'ObjectDetection’',
model_type='endZ2end’',
post_processing=dict (
score_threshold=0.05,
confidence_threshold=0.005,
iou_threshold=0.5,
max_output_boxes_per_class=200,
pre_top_k=5000,
keep_top_k=100,
background_label_id=-1),
module=['"'mmyolo.deploy'])
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MMYOLO, %% 0.6.0

(£ 50

backend_config = dict (type='onnxruntime')

backend_config HFE8E TERE G t ype="onnxruntime ', HA{E B[ SFEE =/,

TensorRT #f%E YOLOvS AJPAffiff] detection_tensorrt_static—-640x640.py BCHE .

_base_ = ['./base_static.py']
onnx_config = dict (input_shape= (640, 640))
backend_config = dict(
type='tensorrt',
common_config=dict (fpl6_mode=False, max_workspace_size=1 << 30),
model_inputs=]
dict (
input_shapes=dict (
input=dict (
min_shape=[1, 3, 640, 640],
opt_shape=[1, 3, 640, 640],
max_shape=[1, 3, 640, 640])))
1)

use_efficientnms = False

backend_config 8 E T J5i type= ‘tensorrt’,

5 ONNXRunt ime #EFCEARFIE, TensorRT T B4 E M A B ROT RIS [ SCFR B S8, 4
» onnx_config PIE5E input_shape= (640, 640)

* backend_config['common_config'] '13@3% fpl6_mode=False il max_workspace_size=1
<< 30, fpl6_mode FERZHLL fple W= E# X 2 5] 3, max_workspace_size
FKon M ul gou WH R KB HEALH GB. fple WIE4IAL EH AT LA S FE

detection_tensorrt-fpl6_static-640x640.py

* backend_config['model_inputs']['input_shapes']['input'] =2} min_shape
/opt_shape/max_shape X| W W{E7E# S A T NIZ R FeMHERE, BIEGAS AN (1, 3, 640,
64071,

use_efficientnms & MMYOLO RIS AMEBLE, FTRLESH onnx 2GS Efficient NMS
Plugin & MMDeploy HI[) TRTBatchedNMS plugin .

T PAZ# TensorRT ‘B SLHY Efficient NMS Plugin FREUHE Z 3 E40{E B .

TR, X NIEEULAE TensorRT >= 8.0 fRASARERI , FEFamiFIFAERI -
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https://github.com/open-mmlab/mmyolo/blob/main/configs/deploy/detection_tensorrt_static-640x640.py
https://github.com/open-mmlab/mmyolo/blob/main/configs/deploy/detection_tensorrt-fp16_static-640x640.py
https://github.com/NVIDIA/TensorRT/blob/main/plugin/efficientNMSPlugin/README.md

MMYOLO, %% 0.6.0

HSWMAEE

(1) BREEXHNE

BEE DS AN, BOCTHR B UUL AR NC B SO, (R BB O e A SR

(2) MEEEXHNE

ONNXRunt ime ¥ YOLOvS AJPAM#if] detection_onnxruntime_dynamic.py fiE.

_base_ = ['./base_dynamic.py']
codebase_config = dict (
type="'mmyolo',
task="'ObjectDetection’,
model_type='endZ2end’',
post_processing=dict (
score_threshold=0.05,
confidence_threshold=0.005,
iou_threshold=0.5,
max_output_boxes_per_class=200,
pre_top_k=5000,
keep_top_k=100,
background_label_id=-1),
module=['mmyolo.deploy'])

backend_config = dict (type='onnxruntime')

backend_config HH8%E T J5i% type="onnxruntime', HAWFEE 5 _F—35¥F ONNXRuntime #E#5
g ABERUAHA] o

TensorRT ¥ YOLOvS A PAM#iff detection_tensorrt_dynamic-192x192-960x960.py flE .

_base_ = ['./base_dynamic.py']
backend_config = dict(
type='tensorrt',
common_config=dict (fpl6_mode=False, max_workspace_size=1 << 30),
model_inputs=]
dict (
input_shapes=dict (
input=dict (
min_shape=[1, 3, 192, 1927,
opt_shape=[1, 3, 640, 640],
max_shape=[1, 3, 960, 960])))
1)

use_efficientnms = False
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https://github.com/open-mmlab/mmyolo/blob/main/configs/deploy/detection_onnxruntime_dynamic.py
https://github.com/open-mmlab/mmyolo/blob/main/configs/deploy/detection_tensorrt_dynamic-192x192-960x960.py

MMYOLO, %% 0.6.0

backend_config 8% T 5 t ype="tensorrt', BT TensorRT s A G AG AR, %
0] DA T 2 3h S5 AKE 5 BT 15 1 TensorRT dynamic input official introduction.

TensorRT #PFFEALE min_shape, opt_shape, max_shape , TensorRT [&fil% A K K W R ~FTE
min_shape il max_shape Z[f].

min_shape J#i A B R i/NRF, opt_shape A A K R & WRSF, FEXAS R #E 21 M: 5E A i
max_shape M A B BT

use_efficientnms BitE 5 37 TensorRT #54 ABLEAH[H] .
INT8 E{tEE

111 355 TensorRT INTS F 70 A5 HIKE 4 A 1)

17.1.5 ERIEEG
fER A%
MiRtEZ=3E9 MMDeploy

& 'E MMDeploy # H S& MRS f# MMDEPLOY_DIR , {4l export MMDEPLOY_DIR=/the/root/path/
of /MMDeploy

python3 MMDEPLOY_DIR}/tools/deploy.py \

DEPLOY_CFG_PATH} \
MODEL_CFG_PATH} \
MODEL_CHECKPOINT PATH} \
INPUT_IMG} \

-—test-img TEST_IMG} \

——work-dir WORK_DIR} \

——-calib-dataset-cfg CALIB_DATA_CFG} \

——device DEVICE} \

--log-level INFO \

——show \

——dump-info
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https://docs.nvidia.com/deeplearning/tensorrt/archives/tensorrt-843/developer-guide/index.html#work_dynamic_shapes

MMYOLO, %% 0.6.0

* deploy_cfg : mmdeploy £} Xf LB By FRE AL E, A HEMMELRLA, S5 &, A shape E73)
%, BEXHZ AT FEASI X%, configs/deploy/detection_onnxruntime_static.py
Pl

e model_cfg: MMYOLO BVEFEMFAEE , Ul configs/deploy/model/yolov5_s-deploy.
py, 5 mmdeploy [}JE§1£TC K .

+ checkpoint : torch %% 4%, T PA http/https Ff3k, ¥ mmengine. fileio AYSZH.
o img : BERUFARI, O PR SO B AR

+ ——test-img: TR BGOSR . BRIABCEL None.

« ——work-dir: TAEH, FIRLAFHEFIBACH:.

+ ——calib-dataset-cfg: WBHUUA int8 BT, M TRUMELIHERE I . A ind BT
RIEASEL, W HEhf BRSO val” B deitF TRafE

o ——device: TS, Bl cpu, XF et il cuda: 0 XFPER.

e ——log-level: K& HICMZER , W45 ' CRITICAL', '"FATAL', '"ERROR" , 'WARN ', "WARNING',
"INFO', 'DEBUG', 'NOTSET', BRiAZ INFO,

* ——show : R IER .

e ——dump-info: 2%+ SDK {54 .

i&id pip install %23/ MMDeploy

RS AT Y A H %4 mmyolo AR H 5%, ABA LA YoloVs B8], ARATPAMIEAL T 2% 2 f) checkpoint, Ff:
i DA AR 2 546k onnx 557 :

from mmdeploy.apis import torchZonnx

from mmdeploy.backend.sdk.export_info import export2SDK

img = 'demo/demo. jpg’

work_dir = 'mmdeploy_models/mmyolo/onnx'

save_file = 'endZend.onnx'

deploy_cfg = 'configs/deploy/detection_onnxruntime_dynamic.py'

model_cfg = 'configs/yolov5/yolov5_s-v6l_syncbn_8xbl16-300e_coco.py'
model_checkpoint = 'checkpoints/yolov5_s-v61_syncbn_fast_8xbl16-300e_coco_20220918_

—~084700-86e02187.pth"

device = 'cpu

v

# 1. convert model to onnx

torch2onnx (img, work_dir, save_file, deploy_cfg, model_cfg,

(FItakgs)
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https://download.openmmlab.com/mmyolo/v0/yolov5/yolov5_s-v61_syncbn_fast_8xb16-300e_coco/yolov5_s-v61_syncbn_fast_8xb16-300e_coco_20220918_084700-86e02187.pth

MMYOLO, %% 0.6.0

(£ 50

model_checkpoint, device)

# 2. extract pipeline info for inference by MMDeploy SDK
export2SDK (deploy_cfg, model_cfg, work_dir, pth=model_checkpoint,

device=device)

17.1.6 EEHE

TEAE A G BB THERLZ 1, A B TR ARG R A5 . BAFIE ——work—dir fEE BRI T .

FfIH ) mmdeploy_models/mmyolo/onnx, ZEHJUNTR:

mmdeploy_models/mmyolo/onnx
F— deploy.json

— detail.json

— end2end.onnx

L— pipeline.djson

HEN 2
* end2end.onnx: #EF5|#EC4:, B ONNX Runtime #EFE
* xxx.json: mmdeploy SDK #EF i 71 meta {5 &5

A IFIAGE L mmdeploy SDK model, %752, mmdeploy SDK model [t ff L%, 0t ff i R

meta 5 5 .

17.1.7 ERYETE
=yt Bk 3o

PA AR 51 end2end. onnx B, ARATPAGE A F AU UEA T HERE

from mmdeploy.apis.utils import build_task_processor
from mmdeploy.utils import get_input_shape, load_config

import torch

deploy_cfg = 'configs/deploy/detection_onnxruntime_dynamic.py'
model_cfg = 'configs/yolov5/yolov5_s-v6l_syncbn_8xbl6-300e_coco.py'
device = 'cpu'

backend_model = ['mmdeploy_models/mmyolo/onnx/end2end.onnx']

image = 'demo/demo. jpg'

# read deploy_cfg and model_cfg

(Rt
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(£ LT
deploy_cfg, model_cfg = load_config(deploy_cfg, model_cfqg)
# build task and backend model
task_processor = build_task_processor (model_cfg, deploy_cfg, device)
model = task_processor.build_backend_model (backend_model)
# process input image
input_shape = get_input_shape (deploy_cfqg)
model_inputs, _ = task_processor.create_input (image, input_shape)
# do model inference
with torch.no_grad():
result = model.test_step (model_inputs)
# visualize results
task_processor.visualize (
image=image,
model=model,
result=result[0],
window_name='visualize',
output_file="'work_dir/output_detection.png')
FEAT LRI , fRATDAE work_dir i SIHERIGLEALIE M output_detection.png.
SDK 1R E 3
PRt AT AZ 40 A%, %t SDK model #ETHER :
from mmdeploy_ runtime import Detector
import cv2
img = cv2.imread('demo/demo.jpg")
# create a detector
detector = Detector (model_path="'mmdeploy_models/mmyolo/onnx"',
device_name='cpu', device_id=0)
# perform inference
bboxes, labels, masks = detector (img)
# visualize inference result
indices = [i1i for i in range (len (bboxes))]
for index, bbox, label_id in zip(indices, bboxes, labels):
[left, top, right, bottom], score = bbox[0:4].astype(int), bbox[4]
)
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(£ LT
if score < 0.3:
continue
cv2.rectangle (img, (left, top), (right, bottom), (0, 255, 0))
cv2.imwrite ('work_dir/output_detection.png', img)
4T python API, mmdeploy SDK if$24t Ti% U C. C++. CH#. Java ZEZiES . R0 ASFRE 025 5] Hifth

EEEOMMER .

17.1.8 #EEFFMN

2 R PyTorch ML Jim s S HF RO LS

tools/test.py

T RETH ZE UL T R

, ffif] ${MMDEPLOY_DIR}/

python3 MMDEPLOY_DIR}/tools/test.py \

DEPLOY_CFG} \
MODEL_CFG \

—-model BACKEND_MODEL_FILES \

-—device DEVICE} \

——work-dir WORK_DIR} \
-—cfg-options CFG_OPTIONS}] \
——show] \

——show—-dir OUTPUT_IMAGE_DIR}] \
——interval INTERVAL}] \
—-—-walt-time WAIT _TIME}] \

[
(
[
[
(
[--log2file work_dirs/output.txt]
[-—-speed-test] \

[-—warmup WARM_UP}] \
[-—log—-interval LOG_INTERVERL}] \
[-—batch-size BATCH_SIZE}] \

[

—-—uri URI }]

SR

deploy_cfg: HE L& I
model_cfqg: MMYOLO FLRIFE B {4

——model: SR EIAEL . B, RFATTHE T TensorRT A8, FRATFTREME NG “.engine” 3L

AR
——device: BfTRBAE . HHER, HLE

BRI BN, TensorRT MAZFE cuda FizfT.
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MMYOLO, %% 0.6.0

 —-work-dir: BB G4 A

* —-cfg-options: EAFSMYRCE , HF2HI U HITHENE.

* ——show: e TERHA L R/R T4,

 ——show-dir: fRAFEMEERME F. CIERNEXNSECT LAFLEH).
« ——interval: hitht b RR ISR AR .

« ——wait-time: &N F IR E]

« ——log2file: ¥RITALLR (FIEEEE) CRESCiFdh.

* ——speed-test: BRI HEEZM L,

 ——warmup: FEVEHMERI 2 BIEA T, FESEI S speed-test.
* ——log-interval: /M HAEZ HWHIFE, FEIEKE speed-test.

* ——batch-size: #EHMER/D, EHERLIEMLE TR samples_per_gpu. BIAN 1. WHHE,
FHARPT A BIRAR S R batch_size > 1,

o ——uri: FEHZRF DIEPERTAY) ipv4 51 ipve 35
W& ${MMDEPLOY_DIR}/tools/test.py HHHMSEH TH M. AT mITAS.

17.2 YOLOVS5 ZE LT TE1EA

WHESH U A LS TIRERE S XAE R .

17.2.1 #EEIZRF0

BRI 275 YOLOVS DN T 2|3/ 20742 &

17.2.2 #& MMDeploy iz TR

L MMDeploy WS R H F o 4, BT F-& ik MMDeploy FH & U T
AT ARSI A, WAAE MMDeploy FAQ BUETE issuse Wil B,
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MMYOLO, %% 0.6.0

17.2.3 FESRBEBENHF

AR PAFETF coco BHRETINLZY) YoLovs Fl B AIA TS i MR YR, WiiE S/ S AR
FHAEM, TensorRT/ONNXRuntime [ il AL o

PRSEMAELE
(1) HEREEX 4+

TR E TS AL, G I R B R AR R B E R, EE A I AR e I R S 2
AR 640x640.

BIAER volovs_s-static.py PINARAR S EIR GBS, W0 FR:

_base_ = '../../yolov5/yolov5_s-v61_syncbn_8xbl6-300e_coco.py'

test_pipeline = [
dict (type='LoadImageFromFile', backend_args=_base_.backend_args),
dict (
type='LetterResize',
scale=_base_.img_scale,
allow_scale_up=False,
use_mini_pad=False,
)
dict (type="'LoadAnnotations', with_bbox=True, _scope_='mmdet'),
dict (
type="mmdet .PackDetInputs',
meta_keys=('img_id', 'img_path', 'ori_shape', 'img_shape',

'scale_factor', 'pad_param'))

test_dataloader = dict (
dataset=dict (pipeline=test_pipeline, batch_shapes_cfg=None))

BT yolovs FEMNAR 2 FF)H allow_scale_up fl use_mini_pad HU7A84 A B1E B R T RS 35 kS
BE, RSB S A 1 B AR ST S DE B 1)

ZRCE A H5 UG RCE ST T A B

e XM test_pipline AR SHHH XHIBECE , U1 LetterResize J allow_scale_up=False #l

use_mini_pad=False,

e %M test_dataloader Wl batch shapes 0%, Bl batch_shapes_cfg=None .
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https://github.com/open-mmlab/mmyolo/tree/main/configs/deploy/model/yolov5_s-static.py

MMYOLO, %% 0.6.0

(2) BEECEX M

WAREREAE ONNXRunt ime I}, #EAJPAAFH detection_onnxruntime_static.py , WIFAR:

_base_ = ['./base_static.py']
codebase_config = dict(
type="'mmyolo',
task="'ObjectDetection’,
model_type='endZend',
post_processing=dict (
score_threshold=0.05,
confidence_threshold=0.005,
iou_threshold=0.5,
max_output_boxes_per_class=200,
pre_top_k=5000,
keep_top_k=100,
background_label_id=-1),
module=['mmyolo.deploy'])

backend_config = dict (type='onnxruntime')

BOABCEH Y post_processing Rt B S MR LU FIEAN 5 pytorch BAUFEEN IR E, AR B
HXSH, WIASHHE L a5 AN 4.

WA EAE TensorRT B, #AJPAEE detection_tensorrt_static-640x640.py , WFHIR:

_base_ = ['./base_static.py']
onnx_config = dict (input_shape= (640, 640))
backend_config = dict(
type="tensorrt',
common_config=dict (fpl6_mode=False, max_workspace_size=1 << 30),
model_inputs=][
dict (
input_shapes=dict (
input=dict (
min_shape=[1, 3, 640, 6407,
opt_shape=[1, 3, 640, 640],
max_shape=[1, 3, 640, 640])))
1)

use_efficientnms = False

AGIE T ERIAR A ARSE input_shape= (640, 640) , t#EMZPA fp32 (] fpl6_mode=False,
F HERAN 7 TensorRT #ES |3 {fi I 1Y {2 /% max_workspace_size=1 << 30 BlHKH 1GB BfE.
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https://github.com/open-mmlab/mmyolo/tree/main/configs/deploy/detection_onnxruntime_static.py
https://github.com/open-mmlab/mmyolo/tree/main/configs/deploy/detection_tensorrt_static-640x640.py

MMYOLO, %% 0.6.0

HSWMAEE

(1) REEEXH#

MIRTF R SNSRI, B A ] DOSAE R R ST (TensorRT &Rl i/ MK A RS, B
i FHERAR) volovs_s-v61_syncbn_8xbl6-300e_coco.py BB E SRR, H o FeEAN B E R4
TIMAAR BB 40 R -

batch_shapes_cfg = dict(
type="'BatchShapePolicy"',
batch_size=val_batch_size_per_gpu,
img_size=img_scale[0],
size_divisor=32,

extra_pad_ratio=0.5)

test_pipeline = [
dict (type='LoadImageFromFile', backend_args=_base_.backend_args),
dict (type='YOLOv5KeepRatioResize', scale=img_scale),
dict (
type='LetterResize',
scale=img_scale,
allow_scale_up=False,
pad_val=dict (img=114)),
dict (type="'LoadAnnotations', with_bbox=True, _scope_='mmdet'),
dict (
type="mmdet .PackDetInputs',
meta_keys=('img_id', 'img_path', 'ori_shape', 'img_shape’',

'scale_factor', 'pad_param'))

val_dataloader = dict (
batch_size=val_batch_size_per_gpu,
num_workers=val_num_workers,
persistent_workers=persistent_workers,
pin_memory=True,
drop_last=False,
sampler=dict (type='DefaultSampler', shuffle=False),
dataset=dict (
type=dataset_type,
data_root=data_root,
test_mode=True,
data_prefix=dict (img='val2017/"),
ann_file='annotations/instances_val2017.json',
pipeline=test_pipeline,

batch_shapes_cfg=batch_shapes_cfqg))
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https://github.com/open-mmlab/mmyolo/tree/main/configs/yolov5/yolov5_s-v61_syncbn_8xb16-300e_coco.py

MMYOLO, %% 0.6.0

Hrt LetterResize KW AT allow_scale_up=False il A/NEHGZG ERE, [H

B ERIA use_mini_pad=False M T K &/MEFFRE, val_dataloader['dataset'] H{EAT

batch_shapes_cfg=batch_shapes_cfqg, HI##ME batch W AR STHFTHR/METE. FIRKIESH
A AR RGT PR sl i AR I iy 4% B8 E IR BOIR AR a8 sh a4 A -

(2) BBEECE M

WAREREAE ONNXRunt ime [, #EH[PAEEE detection_onnxruntime_dynamic.py , UWIFIR:

_base_ = ['./base_dynamic.py']
codebase_config = dict(
type="'mmyolo"',
task="'ObjectDetection’,
model_type='end2end’',
post_processing=dict (
score_threshold=0.05,
confidence_threshold=0.005,
iou_threshold=0.5,
max_output_boxes_per_class=200,
pre_top_k=5000,
keep_top_k=100,
background_label_id=-1),
module=["'mmyolo.deploy'])

backend_config = dict (type='onnxruntime')

S A AR E{UE base_ = ['./base_dynamic.py'] A, ZhSHEALHIIEK dynamic_axes
JEPE. A E S S AR EA F] .

WO EAE TensorRT I, MAJPAEH detection_tensorrt_dynamic-192x192-960x960.py , U
%

_base_ = ['./base_dynamic.py']
backend_config = dict(
type='tensorrt',
common_config=dict (fpl6_mode=False, max_workspace_size=1 << 30),
model_inputs=|[
dict (
input_shapes=dict (
input=dict (
min_shape=[1, 3, 192, 192],
opt_shape=[1, 3, 640, 640],
max_shape=[1, 3, 960, 9607])))
1)

use_efficientnms = False
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https://github.com/open-mmlab/mmyolo/blob/main/configs/deploy/detection_onnxruntime_dynamic.py
https://github.com/open-mmlab/mmyolo/tree/main/configs/deploy/detection_tensorrt_dynamic-192x192-960x960.py

MMYOLO, %% 0.6.0

AR M 4% DL fp32 BE B fplé_mode=False, M # TensorRT #4 & 5|2 i ffi { 19 & 7
max_workspace_size=1 << 30 Al 1GB BAF.

FI B BAARCE min_shape=[1, 3, 192, 192], opt_shape=[1, 3, 640, 640] , max_shape=[1,
3, 960, 9601 , B AZBBTRERZ M AR/ 192x192 , H KN 960x960, i RN
640x640,

MIEHE B ORI, 55 ZRIE I i ARG R 3 TR %
17.2.4 EEIEEG
AZRR il FH 1Y MMDeploy fR H %A /home/openmmlab/dev/mmdeploy, BB YN AR MMDeploy

H%. WA E N 2T yolovS_s-v61_syncbn_fast_8xb16-300e_coco_20220918_084700-86e02187.pth , F-FFAE
AL /home/openmmlab/dev/mmdeploy/yolov5s.pth,

wget https://download.openmmlab.com/mmyolo/v0/yolov5/yolov5_s-v6l_syncbn_fast_8xbl6-
—300e_coco/yolov5_s-v61l_syncbn_fast_8xbl16-300e_coco_20220918_084700-86e02187.pth -0 /
—home/openmmlab/dev/mmdeploy/yolov5s.pth

QAT IAT LA i & BL B A A

export MMDEPLOY_ DIR=/home/openmmlab/dev/mmdeploy
export PATH TO CHECKPOINTS=/home/openmmlab/dev/mmdeploy/yolov5s.pth

YOLOVS @S A RE S H

ONNXRuntime

python3 MMDEPLOY_DIR}/tools/deploy.py \
configs/deploy/detection_onnxruntime_static.py \
configs/deploy/model/yolov5_s-static.py \
PATH_TO_CHECKPOINTS} \
demo/demo. jpg \
——work—-dir work_dir \
——show \

—-—device cpu
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https://download.openmmlab.com/mmyolo/v0/yolov5/yolov5_s-v61_syncbn_fast_8xb16-300e_coco/yolov5_s-v61_syncbn_fast_8xb16-300e_coco_20220918_084700-86e02187.pth

MMYOLO, %% 0.6.0

TensorRT

python3 MMDEPLOY_DIR}/tools/deploy.py \
configs/deploy/detection_tensorrt_static-640x640.py \
configs/deploy/model/yolov5_s-static.py \
PATH_TO_CHECKPOINTS; \
demo/demo. jpg \
——work—-dir work_dir \
——show \

—-—device cuda:0

YOLOVS5 a5 MR S

ONNXRuntime

python3 MMDEPLOY_DIR}/tools/deploy.py \
configs/deploy/detection_onnxruntime_dynamic.py \
configs/yolov5/yolov5_s-v61l_syncbn_8xbl16-300e_coco.py \

PATH_TO_CHECKPOINTS; \

demo/demo. jpg \
——work—-dir work_dir \
——show \
—-—device cpu

——dump-info

TensorRT

python3 MMDEPLOY_DIR}/tools/deploy.py \
configs/deploy/detection_tensorrt_dynamic-192x192-960x960.py \
configs/yolov5/yolov5_s-v6l_syncbn_8xbl16-300e_coco.py \

PATH_TO_CHECKPOINTS \

demo/demo. jpg \
——work-dir work_dir \
——show \
——device cuda:0

——dump-info

MG Bk iy B, RS AE work_dir SUPRICR A BIPATR SO

17.2. YOLOV5 pE L%
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MMYOLO, %% 0.6.0

FESH onnxruntime BEAL S, BEAR2]E 1 #7530, Hd end2end. onnx F#/REH A onnxruntime
A, xxx.json 78 MMDeploy SDK T EESLA) meta {5 5.,

e TensorRT BB , AR5 3 & 2 1 -BA4 3, Hrp end2end. onnx FoRF g H AL, MMDeploy
FIHZAR R 3 s 4k S5 33k end2end . engine Bi% | F TensorRT ¥, xxx.json /8 MMDeploy
SDK HEFE I 2411 meta {5 ..
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MMYOLO, %% 0.6.0

17.2.5 HEEFEN

WAL TR B ) J5, ATDAME ) ${MMDEPLOY_DIR}/tools/test.py L EXHEHfGHRBIREFTIEN . R
A2 X} ONNXRunt ime fl TensorRT ST, hSBEFITINAE 2% AL RIT] ,

ONNXRuntime

python3 MMDEPLOY_DIR}/tools/test.py \
configs/deploy/detection_onnxruntime_static.py \
configs/deploy/model/yolov5_s-static.py \
—-model work_dir/end2end.onnx \
—-—device cpu \

——work—-dir work_dir

PATHE IR 2 a4 T i AR DN S RSB R -

Average Precision (AP) @[ IoU=0.50:0.95 | area= all | maxDets=100 ] = 0.373
Average Precision (AP) @[ IoU=0.50 | area= all | maxDets=100 ] = 0.566
Average Precision (AP) @[ IoU=0.75 | area= all | maxDets=100 ] = 0.405
Average Precision (AP) @[ IoU=0.50:0.95 | area= small | maxDets=100 ] = 0.206
Average Precision (AP) @[ IoU=0.50:0.95 | area=medium | maxDets=100 ] = 0.419
Average Precision (AP) @[ IoU=0.50:0.95 | area= large | maxDets=100 ] = 0.489
Average Recall (AR) @[ IoU=0.50:0.95 | area= all | maxDets= 1 ] = 0.311
Average Recall (AR) @[ IoU=0.50:8.95 | area= all | maxDets= 10 ] = 0.511
Average Recall (AR) @[ IoU=0.50:0.95 | area= all | maxDets=100 ] = 0.565
Average Recall (AR) @[ IoU=0.50:8.95 | area= small | maxDets=100 ] = 0.377
Average Recall (AR) @[ IoU=0.50:0.95 | area=medium | maxDets=100 ] = 0.620
Average Recall (AR) @[ IoU=0.50:0.95 | area= large | maxDets=100 ] = 0.718

11/02 10:22:22 - mmengine - INFO - bbox_mAP_copypaste: 0.373 0.566 0.405 0.286 0.419 0.489

TensorRT

135 TensorRT FZFEIATINFSE cuda

python3 MMDEPLOY_DIR}/tools/test.py \
configs/deploy/detection_tensorrt_static-640x640.py \
configs/deploy/model/yolov5_s-static.py \
--model work_dir/end2end.engine \
-—device cuda:0 \

——work—-dir work_dir

PAT5E IR 2 fir AT i AR N S5 R AR PR R -
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MMYOLO, %% 0.6.0

Average Precision (AP) @[ IoU=0.50:0.95 | area= all | maxDets=180 ] = 0.373
Average Precision (AP) @[ IoU=0.50 | area= all | maxDets=100 ] = 0.566
Average Precision (AP) @[ IoU=0.75 | area= all | maxDets=100 ] = 0.405
Average Precision (AP) @[ IoU=0.50:0.95 | area= small | maxDets=100 ] = 0.205
Average Precision (AP) @[ IoU=0.50:0.95 | area=medium | maxDets=100 ] = 0.418
Average Precision (AP) @[ IoU=0.50:0.95 | area= large | maxDets=100 ] = 0.489
Average Recall (AR) @[ IoU=0.50:0.95 | area= all | maxDets= 1 ] = 0.310
Average Recall (AR) @[ IoU=0.50:08.95 | area= all | maxDets= 10 ] = 0.507
Average Recall (AR) @[ IoU=0.50:0.95 | area= all | maxDets=100 ] = 0.556
Average Recall (AR) @[ IoU=0.50:0.95 | area= small | maxDets=1600 ] = 0.351
Average Recall (AR) @[ IoU=0.50:0.95 | area=medium | maxDets=100 ] = 0.610
Average Recall (AR) @[ IoU=0.50:0.95 | area= large | maxDets=100 ] = 0.714

11/02 10:21:31 - mmengine - INFO - bbox_mAP_copypaste: 0.373 0.566 0.405 0.205 0.418 0.489

ARHAT IRE 22 3 Fp B 2R 03 55 S i FHT ey A

17.3 {E Docker 32k

MMYOLO 2L T—A> Dockerfile fITFHERESL . EIIEEN docker IRAKRTET 19.03,

RSN BN P @ISR Dockerfile B Optional JEWATHITERE, W ATRAS KHT—Mehy T #ide
e

# (Optional)
RUN sed -i 's/http:\/\/archive.ubuntu.com\/ubuntu\//http:\/\/mirrors.aliyun.com\/
—ubuntu\//g' /etc/apt/sources.list && \

pip config set global.index—-url https://pypi.tuna.tsinghua.edu.cn/simple

a4

# build an image with PyTorch 1.12, CUDA 11.6, TensorRT 8.2.4 ONNXRuntime 1.8.1

docker build -f docker/Dockerfile_deployment -t mmyolo:vl

FHPA N iy 2517 Docker 5if% :

export DATA_DIR=/path/to/your/dataset
docker run --gpus all --shm-size=8g -it --name mmyolo -v DATA_DIR}:/openmmlab/

—mmyolo/data/coco mmyolo:vl

DATA_DIR & COCO ¥#ii i 4%,

HHIPAFHASE] docker A28 /openmmlab/mmyolo/script. sh:

#!/bin/bash
wget —g https://download.openmmlab.com/mmyolo/v0/yolov5/yolov5_s-v61_syncbn_fast_

—oxXPITb=30Ue_coco/yolovo_s-vbl_syncbn_Tast_8Xblbo—-30Ue_coco_<ZUZZU0YTs_U847UU-8beU @‘F‘Dﬁ\.g[%gi)
<—>pth \
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https://github.com/open-mmlab/mmyolo/blob/main/docker/Dockerfile_deployment
https://github.com/open-mmlab/mmyolo/blob/main/docker/Dockerfile_deployment

MMYOLO, %% 0.6.0

-0 yolovbs.pth
export MMDEPLOY_ DIR=/openmmlab/mmdeploy
export PATH TO_CHECKPOINTS=/openmmlab/mmyolo/yolov5s.pth

python3 MMDEPLOY_DIR}/tools/deploy.py \
configs/deploy/detection_tensorrt_static-640x640.py \
configs/deploy/model/yolov5_s-static.py \
PATH_TO_CHECKPOINTS;} \
demo/demo. jpg \
——work—-dir work_dir_ trt \

——device cuda:0

python3 MMDEPLOY_DIR}/tools/test.py \
configs/deploy/detection_tensorrt_static-640x640.py \
configs/deploy/model/yolov5_s-static.py \
—--model work_dir_trt/end2end.engine \
——device cuda:0 \

——work—-dir work_ dir_trt

python3 MMDEPLOY DIR}/tools/deploy.py \
configs/deploy/detection_onnxruntime_static.py \
configs/deploy/model/yolov5_s-static.py \
PATH_TO_CHECKPOINTS} \
demo/demo. jpg \
——work—-dir work_dir_ ort \

—-—device cpu

python3 MMDEPLOY_DIR}/tools/test.py \
configs/deploy/detection_onnxruntime_static.py \
configs/deploy/model/yolov5_s-static.py \
—-model work_dir_ort/end2end.onnx \
—-—device cpu \

——work—-dir work_dir_ort

1£ /openmmlab/mmyolo FizfT:

sh script.sh

JHIAR 2 8 T 3 MMYOLO K YOLOVS TGk E H-f ] MMDeploy #FATHIAL AN . &

i -

¢ TensorRT:

FFRFEFILAT

17.3. {# Docker ZH=Eilllit
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MMYOLO, %% 0.6.0

Average Precision (AP) @[ IoU=0.50:0.95 | area= all | maxDets=100 ] 0.37294
Average Precision (AP) @[ IoU=0.50 | area= all | maxDets=100 ] 0.56565
Average Precision (AP) @[ IoU=0.75 | area= all | maxDets=100 ] 0.40474
Average Precision (AP) @[ IoU=0.50:0.95 | area= small | maxDets=100 ] 0.20472
Average Precision (AP) @[ IoU=0.50:0.95 | area=medium | maxDets=100 ] 0.41857
Average Precision (AP) @[ IoU=0.50:0.95 | area= large | maxDets=100 ] 0.48867
Average Recall (AR) @[ IoU=0.50:8.95 | area= all | maxDets= 1 ] 0.31000
Average Recall (AR) @[ IoU=0.508:0.95 | area= all | maxDets= 10 ] 0.50722
Average Recall (AR) @[ IoU=0.50:0.95 | area= all | maxDets=1080 ] 0.55619
Average Recall (AR) @[ IoU=0.50:08.95 | area= small | maxDets=100 ] 0.35140
Average Recall (AR) @[ IoU=0.508:0.95 | area=medium | maxDets=1080 ] 0.61063
Average Recall (AR) @[ IoU=0.50:0.95 | area= large | maxDets=100 ] 0.71398
11/83 05:31:50 - mmengine - INFD - bbox_mAP_copypaste: 0.373 0.566 0.405 0.205 0.419 0.489

¢ ONNXRuntime:

Average Precision (AP) @[ IoU=0.50:0.95 | area= all | maxDets=100 ] 0.37329
Average Precision (AP) @[ IoU=0.50 | area= all | maxDets=100 ] 0.56650
Average Precision (AP) @[ IoU=0.75 | area= all | maxDets=100 ] 0.40494
Average Precision (AP) @[ IoU=0.50:0.95 | area= small | maxDets=100 ] 0.20608
Average Precision (AP) @[ IoU=0.50:0.95 | area=medium | maxDets=100 ] 0.41881
Average Precision (AP) @[ IoU=0.50:0.95 | area= large | maxDets=100 ] 0.48873
Average Recall (AR) @[ IoU=0.50:0.95 | area= all | maxDets= 1 ] 0.31057
Average Recall (AR) @[ IoU=0.50:0.95 | area= all | maxDets= 10 ] 0.51073
Average Recall (AR) @[ IoU=0.508:8.95 | area= all | maxDets=100 ] 0.56509
Average Recall (AR) @[ IoU=0.58:8.95 | area= small | maxDets=100 ] 0.37725
Average Recall (AR) @[ IoU=0.50:8.95 | area=medium | maxDets=100 ] 0.62035
Average Recall (AR) @[ IoU=0.50:8.95 | area= large | maxDets=100 ] 0.71803
11/03 05:47:44 - mmengine - INFOD - bbox_mAP_copypaste: 0.373 0.566 0.405 0.206 0.419 0.489

APAEF|, £33 MMDeploy HE MR 5 MMYOLO-YOLOVS [ mAP-37.7 2285 4E 1% PA
RSB A R P B, W DA DA S S

¢ TensorRT

python3 S{MMDEPLOY_DIR}/tools/profiler.py \
configs/deploy/detection_tensorrt_static-640x640.py \
configs/deploy/model/yolov5_s-static.py \
data/coco/val2017 \

—-model work_dir_trt/end2end.engine \

—-—device cuda:0

¢ ONNXRuntime

python3 S{MMDEPLOY_DIR}/tools/profiler.py \
configs/deploy/detection_onnxruntime_static.py \

configs/deploy/model/yolov5_s-static.py \

(Rt
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https://github.com/open-mmlab/mmyolo/tree/main/configs/yolov5#results-and-models

MMYOLO, %% 0.6.0

data/coco/val2017 \
—--model work_dir_ort/end2end.onnx \

——-device cpu

17.3.1 EEHEE
EimiR R I
ONNXRuntime

PA LB 5 1) end2end. onnx B, AT PAGE AN F AU EA T HERE

from mmdeploy.apis.utils import build_task_processor
from mmdeploy.utils import get_input_shape, load_config

import torch

deploy_cfg = './configs/deploy/detection_onnxruntime_dynamic.py'

model_cfg = '../mmyolo/configs/yolov5/yolov5_s-v6l_syncbn_8xbl16-300e_coco.py'
device = 'cpu'

backend_model = ['./work_ dir/end2end.onnx']

image = '../mmyolo/demo/demo. jpg’

# read deploy_cfg and model_cfg
deploy_cfg, model_cfg = load_config(deploy_cfg, model_cfqg)

# build task and backend model
task_processor = build_task_processor (model_cfg, deploy_cfg, device)

model = task_processor.build_backend_model (backend_model)

# process input image
input_shape = get_input_shape (deploy_cfqg)

model_inputs, _ = task_processor.create_input (image, input_shape)

# do model inference
with torch.no_grad():

result = model.test_step (model_inputs)

# visualize results

task_processor.visualize(
image=image,
model=model,

result=result[0],

=

(FR%EZ)
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MMYOLO, %% 0.6.0

window_name='visualize',

output_file="'work_dir/output_detection.png')

TensorRT

PA R BELHS ) end2end. engine Jyfl, SR DARE AN TR ACRY HEA THAERL

from mmdeploy.apis.utils import build_task_processor
from mmdeploy.utils import get_input_shape, load_config

import torch

deploy_cfg = './configs/deploy/detection_tensorrt_dynamic-192x192-960x960.py"
model_cfg = '../mmyolo/configs/yolov5/yolov5_s-v6l_syncbn_8xbl16-300e_coco.py'
device = 'cuda:0'

backend_model = ['./work_dir/end2end.engine']

image = '../mmyolo/demo/demo. jpg’

# read deploy_cfg and model_cfg
deploy_cfg, model_cfg = load_config(deploy_cfg, model_cfqg)

# build task and backend model
task_processor = build_task_processor (model_cfg, deploy_cfg, device)

model = task_processor.build_backend_model (backend_model)

# process input image
input_shape = get_input_shape (deploy_cfqg)

model_inputs, _ = task_processor.create_input (image, input_shape)

# do model inference
with torch.no_grad():

result = model.test_step (model_inputs)

# visualize results

task_processor.visualize (
image=image,
model=model,
result=result[0],
window_name='visualize',

output_file="work_dir/output_detection.png')
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MMYOLO, %% 0.6.0

SDK R {38

ONNXRuntime

PA AR 511 end2end. onnx B, GRTLAGE AT AN UG HEFT SDK HERE:

from mmdeploy_runtime import Detector

import cv2

= cv2.imread('../mmyolo/demo/demo. jpg")

# create a detector

detector = Detector (model_path='work_dir'",

device_name='cpu', device_id=0)

# perform inference

bboxes, labels, masks = detector (img)

# visualize inference result
indices = [i1i for i in range (len (bboxes))]

for index, bbox, label_id in zip(indices, bboxes, labels):

[left, top, right, bottom], score = bbox[0:4].astype(int), bbox[4]
if score < 0.3:

continue

cv2.rectangle (img, (left, top), (right, bottom), (0, 255, 0))

cv2.imwrite ('work_dir/output_detection.png', img)

TensorRT

PA AR 5 1) end2end . engine N, EATLAGE AN T AUISEFT SDK HERE:

from mmdeploy_ runtime import Detector

import cv2

= cv2.imread('../mmyolo/demo/demo. jpg")

# create a detector

detector = Detector (model_path='work_ dir'",

device_name='cuda', device_id=0)

# perform inference

bboxes, labels, masks = detector (img)

(FItakss)

17.3. {# Docker ZH=Eilllit
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MMYOLO, %% 0.6.0

(£ 50

# visualize inference result

indices = [i1i for i in range (len (bboxes))]

for

cv2.

index, bbox, label_id in zip(indices, bboxes, labels):
[left, top, right, bottom], score = bbox[0:4].astype(int), bbox[4]
if score < 0.3:

continue

cv2.rectangle (img, (left, top), (right, bottom), (0, 255, 0))

imwrite ('work_dir/output_detection.png', img)

[T python API, mmdeploy SDK iRt 7441 C. C++. CH#. Java ELIBETE O . AT ASHAL25 > Hifth
B H B O .
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https://github.com/open-mmlab/mmdeploy/tree/main/demo

cHAPTER 18

EasyDeploy &fZ & H12

18.1 EasyDeploy #R=E

AT H A MMYOLO (7% project B {77, FEI&I%] % MMDeploy 24 iR , 2t [ 335 M 7 5 |
e MR E ThEE B P2 ) A0 DA IMAS T e

2247 %2 Kt ONNX s 500 TensorRT A sXA0REHE, JFAER FOALHERI P &4 20 % Fl ok
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MMYOLO, %% 0.6.0
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cHAPTER 19

FIEIRABR TR

ARG Y P R B3 AR O, TR B R AR D PR WRAR A L B AR SUURIAT R B IE R Y
fRRTT S, IHRARIATEE TR PR TR . 4@ PRIGS % 4o 125 MMYOLO T ik R A%

19.1 xxx is not in the model registry

XA RE R BB RN S model Hro XA BRI IR NARR 2, MR O -

1.

2.

RTHE IRRERB A 2 5 WT TN _E 526 i @ MODELS .register_module()

ORI 1 (ER AN 1AL, TR SE PR AR S MMYOLO H, {H2 455 Al MODELS /2 MMDet
£ HLTHT Y

AR T HAEAER T, (HRBCATEX N __init_ .py HIMASERCABEA

PAL 3 A BRI A, (2R HTHS py SCHEK B OB 210 T8 44 MMYOLO F:30%
HHER, MEHRA DAE T2 —i, BIERE -e Al e e th fR B a g &

QAR AR 2HE mmyolo 1 E% A2 N3 T —> package, [ iR IRAN , VRIATEEAE register_all_modules pR%{
HE SRS, 7% package A2k [ B &

PRI A 2R MMYOLO, /R A SE BRIz A T SEbs B R — B0, SFEBAER. 1t
AR ] PATERR I IZ 4T i % A PYTHONPATH="S (dirname $0)/..":S$PYTHONPATH SHFF/# I 24 fift
1

187


https://github.com/open-mmlab/mmyolo/blob/main/mmyolo/utils/setup_env.py#L8

MMYOLO, %% 0.6.0

19.2 loss bbox 18484 0

ISR B O A S A
L YIgRd AR A GT ARtk
2. ZHOEAGHREONG B A

SRS O BLAOARRE K. loss_bbox ilH & HH R IEFEAAY loss, WIS A5 IEAARNIEZ N 0.
UM SEEE—Fh R R B A Loss_bbox 1A 0, AR EMEVRECE AT, $#512 dataset 34 1B A
Eff. — N EFMAREIEH P dataset i metainfo WEANIEEE R E T{HEA 54 dataset F
HOM G A BN A GT Bbox ARy . BXRP G BLE T4 B SR A R A5 RIS . BAIF dataset it 5
SR IR — A i H B 21847 browse_dataset JHIAS , JAR AT AL AR A W BEEH & IE AR Y .

19.3 MMCV 2B EdEEX

T R VRTE H O 401 MMCV A E B4 N8 AL e it . MMCV dadE 7R & H &
i) CUDA 57, i A A 22 ) 75 Bl AR B[R] 2o g8, LR T 022208 B MO T ™ A IS 2 2045
FE, WEEZANENBA—ZA T PA. WRH P E S miF RS RN RATAHEEH P B 2 £41%F MMCV
T A SR TR A0 o QSRR 24 1 ) I v FRA T A SR B B ) T g i 6, IR ISR AT AR 48— A~
Conda 3158, H- 24 A it Torch, PA torchl.8.0+cul02 M B, 41FAHEE H i & & A i Hidm ikt ,
7] PAAYE https://download.openmmlab.com/mmcv/dist/cul02/torch1.8.0/index.html,

194 EFEFHGBHESEMNA S HI unexpected keyword argument

X 2 TR 4 base Bt B OBIANS R, AT AXE VR B B S ) b B I _delete_=True
45 base HHiZIEZ 1 G S50

19.5 The testing results of the whole dataset is empty

X UL IH IR K 2 T B 45 B0 N AT 75 & BUEZSR R IHE . X MBS AR, i
2
L YHAHTLAS epoch, MZE M BIIGRCRIE R, FRLENGRA— MG REA 2 RS S T
2. PCEBCEAILN, P4 EIRIEFIGER S hs LIRS, BIANHITERY loss_bbox G 0 g 35
it
3. SR EAGH
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https://github.com/open-mmlab/mmyolo/blob/main/projects/misc/custom_dataset/yolov5_s-v61_syncbn_fast_1xb32-100e_cat.py#L27
https://github.com/open-mmlab/mmyolo/blob/main/tools/analysis_tools/browse_dataset.py

MMYOLO, %% 0.6.0

19.6 ValueError: not enough values to unpack(expected 2, got 0)

XA A epoch YR BB B, 13X 42 PyTorch 1.7 Y2 A1, FE PyTorch 1.8+ HE&EE . WS
PyTorch 1.7 FiAEAE 53X 0] 80, 7] DATRIBA )% B dataloader 2% persistent_workers A False,

19.7 ValueError: need at least one array to concatenate

AR AERE LA DR, W AR BAE ISR —THA B ISR IR F A2 WP . A I BAE T B, 391
AR A C LA X -

L WA DR /& num_classes ZEREAKT. £ MMYOLO 53 MMDet H1 K343 i & &R 12 PA
COCO ¥l R fl, PHULECE P ERIAAY num_classes 42 80, QAR 1 & CHHHAL A IERE Bix A~
FEW 2 H B iR SR . MMYOLO Hf S VA RL B S AE 2 M R 2E nun_classes 2%k, AP
2 h L A R AUUE L T 35 1Y num_classes MEARFITA R num_classes #REEk.
PR PO AN B, W] DAfE print_config BIASTEI N &RLE , AJ54RE R nun_classes fiilE
A A BRI

2. AR IRIA T RES I IIAENT dataset .metainfo.classes SR EASE WM. UYH P HEINEGH
CHIEIEEMHRZREELEMAEI dataset .metainfo.classes 4%, MEARIH coco FEsE+H
(2B, FL P E RS T JEBIATE coco Brdmdery 2 5l Bt & izt . X IR 20
PR HAEMOIERIRY dataset .metainfo.classes f§ 5.

19.8 FE{LB}{& IndexError: list index out of range

Hikhh fE 82

File "site-packages/mmdet/evaluation/metrics/coco_metric.py", line 216, in.
—results2json
data['category_id'] = self.cat_ids[label]

IndexError: list index out of range

Al DA 2 PEAL I 2R R G AL, XN E R R LB P Y num_classes WHEONIEM, A
) num_classes & 80, WIRARKHE LEF/NT 80, AL AmtA vl fe b A BIBR . WL B
num_classes —REMABIZ AR, (R0 HE Holc 7RI MeEL T —28, APl x4~ [, w1 A
A print_config IAFTEI T & HCE, RE2HEE nun_classes MAREA A BRIMEY.
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https://github.com/open-mmlab/mmyolo/blob/main/tools/misc/print_config.py
https://github.com/open-mmlab/mmyolo/blob/main/tools/misc/print_config.py

MMYOLO, %% 0.6.0

19.9 YIZRPRATED loss, {BREIFEFFIKAIE T NLRFIERS

K38 2 o — NI 2R epoch WA L 50 ASEEAL, T MMYOLO H BRIA AT EN[E] B 2 50, 4R AT PAE L
default_hooks.logger.interval S3{.

19.10 GPU out of memory

1. {77 K4 ground truth boxes B¢ # K& anchor )37 5, T HEFE assigner 25 OOM.,
2. fiif-amp RITRIRARTEZ IS

3. 4R AT PA2E A . MMDet  H1 ) AvoidCUDAOOM > ik iy i% i) 8. ¥ 56 & K 2% 3 )8 A
torch.cuda.empty_cache(). W1 KM, K2 240 A LR 2] FP16, WRIAR KR IK, o
i A GPUs %4 3)| CPUs #7158 X HUERHE T WA Ry 11

from mmdet.utils import AvoidCUDAOOM

output = AvoidCUDAOOM.retry_if_ cuda_oom(some_function) (inputl, input2)

PR ATt 1] AvoidCUDAOOM fRhy # Mg LA T £ OOM Ry idk 8zt :

from mmdet.utils import AvoidCUDAOOM

@AvoidCUDAOOM.retry_1if_ cuda_oom

def function(*args, **kwargs):

return xxx

19.11 Loss goes Nan

L AR R R A IE R, KEIEN 0 AYHER] RES S 3 M loss 482 nan, —88/NRSF (SERZEE /)
T 1) BHEFER RS 5 R & S B . Rk, AT BRI iE s R L R i N R AN 0 RYAE,
H R P —LE R HE 2L O TBUE ) RS 1 5

2. AR A TR, AN batch size K/NWAEAL, FECY ) FHATRERR . BT DAREAR R i)
PARE N ZREE LAY L -

3. FEK warm up FIFR] - —SEASAULE I ZRAT UR I X2 >) AR

4. ¥shn gradient clipping: — SUAR T SRR S 0 e e E VI Gt F2 . /R 7] PAYE config iX B optim_wrapper.

clip_grad=dict (max_norm=xx)
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19.12 IgrhE M AT ETRHHEHIR

WRINGSE TSP B T AR T LA AR 8, BT IREA, PR H A HERR R
L e BCE 2B IEM, I RAEH print_config BIAHT Bl PR E:, NS4 T B W5 I C B s e A
iR
2. Hiih COCO #&=LAY json PRy IEHG, T PAH ] browse_coco_json.py JHZARHMIA

3. B dataset FOFCE Z B IEH, X—LRILT UM ERFHEITH, AT ASERIHEEAR 2 @, a] ASE
Jf] browse_dataset.py HIASAHIA

4. QNRPA L 3 HHERIAT MR, AR 4 ) ] fEAE model FY T o AN BUHERR A R IR I, URATRA
S — A AR AGZ 1T model #5438 PR ORBfTA , AR XT T model H Z2 ML) 4 A EAFAE
IR, 1T PAZ 2 %] WA B ool i 5 vk

19.12. %P RMFH S TR &R 191


https://github.com/open-mmlab/mmyolo/blob/main/tools/misc/print_config.py
https://github.com/open-mmlab/mmyolo/blob/main/tools/misc/browse_coco_json.py
https://github.com/open-mmlab/mmyolo/blob/main/tools/misc/browse_dataset.py

MMYOLO, %% 0.6.0
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cHAPTER 20

MM 251 & B & B A
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CHAPTER 2 1

HimEg= A F i A

21.1 DOTA #iE&E

21.1.1 T DOTA #igE

BT DA DOTA B4R 37 DOTA = OpenDataLab F#;.

FATHER ] OpenDatalab T, HAPR SO C & MGEHI T, AFEMENA, ARERL
KARE ST I L o

NERJEMERARSE, AT SR EEATTR

${DATA_ROOT}

I— train

F— images

| F— P0000.png

| — ...

F— labelTxt-v1.0
F— labelTxt
| F— P0000.txt

T

P0000.txt

|
}— trainset_reclabelTxt
|
|

TT

F— val

CNIUERED)
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https://captain-whu.github.io/DOTA/dataset.html
https://opendatalab.org.cn/DOTA_V1.0
https://opendatalab.org.cn/DOTA_V1.0

MMYOLO, %% 0.6.0

(£ 50

| F— images

| | F— P0003.png
N

| — labelTxt-v1.0

| | F— labelTxt

| | | F— P0003.txt
I

| | — valset_reclabelTxt
| | \ — P0003.txt
[

F— test

| F— images

|

I

Hr, VA reclabelTxt AZERMSCIIAFI T /K-FRIMERIFRTE, HEMXEM T labelTxt—v1. 0 Frfighk

HERYARE o

21.1.2 HIEREY R

FA1RMET tools/dataset_converters/dota/dota_split.py A H T DOTA RN FY)

o
python tools/dataset_converters/dota/dota_split.py \
[--splt-config SPLIT_CONFIG}] \
[-—data-root DATA_ROOT }] \
[——out-dir S$/OUT DIR}] \
[-—ann—-subdir ANN_SUBDIR}] \
[-—phase DATASET_PHASE}] \
[-—nproc IPROC}] \
[-—save-ext AVE_EXT}] \
[-—overwrite]
JHAAK IS T shapely 41, 549CHid pip install shapely %% shapely.
SRR -

* ——splt-config: YL SEIIBCES T

+ ——data-root: DOTA ¥R ML E .

* ——out-dir: YIR JHH HIE

e ——ann-subdir: IREXFERH LT . BRIAH labelTxt-v1.0,
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MMYOLO, %% 0.6.0

* ——phase: JUREMHTE . BN trainval test,
« —-nproc: PR, ARS8 .
+ ——save-ext: fiithEFBRIY Y, WMESNEEERFE—2. FIAH None .
« ——overwrite: JIRHFIFRCHTE, BEAVFE.
BT DOTA Hfidiie SCp e itnymc s, FATRAL TR ) AT E .

./split_config/single_scale.json [l TR & single-scale Y] H ./split_config/
multi_scale.json A TFZRK/E multi-scale Y5

DOTA ¥tk # i trainval ST, AEHN cest LIATIELIIE, REHOE It 2AE
KEUEAINEE . WRARTT ZAIAT AR IR, AT DAMESSE train A0 val SEHEATINZRAIN L.

il

fE AR R E L EES trainval fll test &

python tools/dataset_converters/dota/dota_split.py
—-split-config 'tools/dataset_converters/dota/split_config/single_scale.json'
——data-root DATA_ROOT} \

——out-dir S${OUT_DIR

45 DOTA-vL.S $idEdE, ERIFRE e F2 labelTxt-v1.5

python tools/dataset_converters/dota/dota_split.py
—--split-config 'tools/dataset_converters/dota/split_config/single_scale.json'
——data-root DATA_ROOT} \
—-—out-dir OUT_DIR} \

——ann-subdir 'labelTxt-v1.5'

R REY) Rl EAESR train fll val 4

python tools/dataset_converters/dota/dota_split.py
—--split-config 'tools/dataset_converters/dota/split_config/single_scale.json'
——data-root DATA_ROOT} \
—-phase train val \

——out-dir S${OUT_DIR

HHZ RIEV R ECEHER trainval fll test £

python tools/dataset_converters/dota/dota_split.py
—--split-config 'tools/dataset_converters/dota/split_config/multi_scale.json'
——data-root DATA_ROOT} \

——out-dir OUT_DIR

FEIBATSE I, i s A T
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${OUT_DIR}
— trainval

F— images

| = ...

|
|
|
| — annfiles
|

o
I— test

F— images

— ...

|
— annfiles
|
|

— ...

| F— P0000__1024_ 0___

| b P0000__1024_0_

| F— P0006__1024_ 0

F— P0006__1024_ 0__

0

0.

0

0.

-png

txt

-png

txt

BRI B S H Y data_root ¥k ${OUT_DIR} BRI IF4G{i 1 DOTA ¥4Il %,
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CHAPTER 22

R 2k

PN G248 N Z RIS RINZRRAE T ORAPIRETHR AR ZEIZE, X EARS U RRCGE . LA e
SRR RIS RS

APl AR Zrdir e fm N_E ——resume RIS, FE/F & HEM work_dirs Holllgism B iA B SO
k. IR work_dir HAHHHY checkpoint (BIANZIIZRTE_ E—UINZEI g IBT) , 2 MiZ checkpoint 1k
NGk, BN (B E— RN B R AT S RAF checkpoint 5% B8 THIMIIZHMES ) SEHITHINSG. T
T2 — M G 7 Bil:

python tools/train.py configs/yolov5/yolov5_s-v61_syncbn_8xbl16-300e_coco.py ——resume
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CHAPTER 23

BEEEHEE (AMP) %

WAREIT I A SR ERE (AMP) Ik, FEIZar&R/EmNE ——amp BIAT, ArSa0F:

python tools/train.py python ./tools/train.py CONFIG} ——amp

FLARGI 4T

python tools/train.py configs/yolov5/yolov5_s-v61_syncbn_8xbl16-300e_coco.py ——amp
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CHAPTER 24

% REIZRFnlix

24.1 S REI%k

MMYOLO 1 H § %4 T L) YOLOVS. YOLOv6. YOLOv7. YOLOvS fil RTMDet 28k, HEAR 1
N FRRUEE 640x640 1%k, ¥ MM RS THIR I oo 0 22 RO AT i S 7 3K

. £ train_pipeline " th 5K EI#GE A E RIEZN, SAJG7E DataPreprocessor HRfA [A] RUZ R H A
Py i stack_batch eI FER Al —RUEE, MM batch BEAT 2%, MMDet HrRH 7y S8 @ R 1
XA T

2. fEtrain_pipeline " th 4 ik FI#Z B E REZRT, SR )5 H#%AE DataPreprocessor T batch
SRR _ETRORAE, A SE I REEVIZR 2 fE

1 MMYOLO i RBEIZE Ty 2R Sc iy . e B8 — R Bty sUR R U RIS B35, H2H
THAS B PUEAT ST, RRRA N ES —Apra BrAFRAT TSR o — A 5.

PA configs/yolov5/yolov5_s-v61l_fast_1xbl2-40e_cat.py P& MH, HEGAE B R T2
640x640 [ ROEEYI SR, RS BA 32 gk, HZ RESEREN (480, 800) Wylghr=, Mnf &%
YOLOX fifi%;#  DataPreprocessor H1fJ YOLOXBatchSyncRandomResize SZFH

TF configs/yolovs IR N EELE , 4 N configs/yolov5/yolov5_s-v61_fast_1xbl2-ms-40e_cat.
py, HNAMWT:

_base_ = 'yolovb_s-v6l_fast_1xbl2-40e_cat.py'

model = dict (

(Fogkss)
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https://github.com/open-mmlab/mmdetection/blob/3.x/mmdet/models/data_preprocessors/data_preprocessor.py
https://github.com/open-mmlab/mmengine/blob/dbae83c52fa54d6dda08b6692b124217fe3b2135/mmengine/model/base_model/data_preprocessor.py#L260-L261
https://github.com/open-mmlab/mmyolo/blob/dc85144fab20a970341550794857a2f2f9b11564/mmyolo/models/data_preprocessors/data_preprocessor.py#L20

MMYOLO, %% 0.6.0

(£ 50

data_preprocessor=dict (

type="'YOLOv5DetDataPreprocessor',

pad_size_divisor=32,

batch_augments=][

dict (

type="'YOLOXBatchSyncRandomResize',
# ZREWEE 480~800
random_size_range= (480, 800),
# MEREFER 32 ¥R
size_divisor=32,
# B 1 MERECE RS b

interval=1)

FIABCE AT DASE B Z REENZG T . N T HE, RITELTE configs/yolovs/ FELEM T XA E . H
R YOLO Z 5 A

24.2 Z REMNS

MMYOLO Z R RESE R T 4458 TTA, HECALH;, IR AN IE5% TTA .

204 Chapter 24. % REIZkF0RA



CHAPTER 25

U B Y58 A5 < 154 BA

25.1 A B TTA

MMYOLO 7£ v0.5.0+ fA sy TTA By3ZHE, Pl AYEREAT PEAG I 45 52 ——tta SR . A
YOLOvS-s NI, HEFR TTA filidar4 8

python tools/test.py configs/yolov5/yolov5_n-v6l_syncbn_fast_8xbl6-300e_coco.py.
—https://download.openmmlab.com/mmyolo/v0/yolov5/yolov5_n-v6l_syncbn_fast_8xbl16-300e_
—coco/yolov5_n-v61l_syncbn_fast_8xb16-300e_coco_20220919_090739-b804clad.pth --tta

o\

TTA ZhRERY IEH B AT b AU R I B P AFTE tta_model #l tta_pipeline WMAH, TEEHASH
det_p5_tta.py.

MMYOLO HERIAR) TTA 25647 3 N2 REEHESR, RGTER R P HUT 2 Plok-FRlgEsgss, —I3t 6 MIf
TH) pipeline. PA YOLOv5-s SR, H TTA Bl&EH:

img_scales = [ (640, 640), (320, 320), (960, 960)]

_multiscale_resize_transforms = [
dict (
type="'Compose',
transforms=[
dict (type='YOLOv5KeepRatioResize', scale=s),
dict (
type="'LetterResize',

(FIakss)
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https://github.com/open-mmlab/mmyolo/blob/dev/configs/_base_/det_p5_tta.py

MMYOLO, %% 0.6.0

scale=s,
allow_scale_up=False,
pad_val=dict (img=114))

]) for s in img_scales

tta_pipeline = [
dict (type="'LoadImageFromFile'"),
dict (
type='TestTimeAug',
transforms=[
_multiscale_resize_transforms,
[
dict (type='mmdet.RandomFlip', prob=1.),
dict (type='mmdet .RandomFlip', prob=0.)
], [dict (type='mmdet.LoadAnnotations', with_bbox=True)],
[
dict (
type="mmdet .PackDetInputs',
meta_keys=('img_id', 'img_path', 'ori_shape', 'img_shape’',
'scale_factor', 'pad_param', 'flip',

'flip_direction'))

HRTEATFR
LoadImageFromFile
/ | \
(RatioResize, LetterResize) (RatioResize,LetterResize) (RatioResize,LetterResize)
/ \ / \ / \
RandomFlip RandomFlip RandomFlip RandomFlip RandomFlip RandomFlip
| | | | | |
LoadAnn LoadAnn LoadAnn LoadAnn LoadAnn LoadAnn
| | | | | |
PackDetIn PackDetIn PackDetIn PackDetIn PackDetIn PackDetIn

PRATAMB R img_scales R SCHREA IR Z REHTGE , thn] DASE ABTHY pipeline MM SEHLH 5E X TTA F55K . &
VAR AR TR 5, WBCE YA B EOR TR

tta_pipeline = [
dict (type='LoadImageFromFile'"),
dict (

(Rt
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MMYOLO, %% 0.6.0

[

(

dict (type="'mmdet .RandomFlip'
dict (type='mmdet .RandomFlip"',

], [dict (type='mmdet.LoadAnnotations',

type='TestTimeAug',

transforms=[

, prob=1.),
prob=0.)

dict (

type="'mmdet .PackDetInputs’,

meta_keys=("img_id', 'img_path',

with_bbox=True) ],

'ori_shape', 'img_shape',

'scale_factor', 'pad_param', 'flip',

'flip_direction'))

25.1. iXEtiEsE TTA
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CHAPTER 20

48 TR IR

MMYOLO 37 #77E Backbone [ A [F] Stage S5 AN none_local. dropblock ZE#{4, H A PAHE
Pzl B L config SCHFH backbone W) plugins ZHCELHNH A EE. Hlank vyoLovs ¥4
GeneralizedAttention #iff, HECE AR :

_base_ = './yolov5_s-v6l_syncbn_8xbl16-300e_coco.py'

model = dict (
backbone=dict (
plugins=|[
dict (
cfg=dict (
type='GeneralizedAttention',
spatial_range=-1,
num_heads=8,
attention_type='0011",
kv_stride=2),
stages=(False, False, True, True))

1))

cfg BHFRIE M EMALE, stages ZEFIRZAFE backbone X[ stage J5 I IFHMF, KIEFEM
backbone [} stage £ 4H A .

i MMYOLO SZHF T AN i
1. CBAM

209



https://github.com/open-mmlab/mmyolo/blob/dev/mmyolo/models/plugins/cbam.py#L86

MMYOLO, %% 0.6.0

2. GeneralizedAttention

3. NonLocal2d

4. ContextBlock

210 Chapter 26. 45 F M4 MiEYE


https://github.com/open-mmlab/mmcv/blob/2.x/mmcv/cnn/bricks/generalized_attention.py#L13
https://github.com/open-mmlab/mmcv/blob/2.x/mmcv/cnn/bricks/non_local.py#L250
https://github.com/open-mmlab/mmcv/blob/2.x/mmcv/cnn/bricks/context_block.py#L18

CHAPTER 2/

HRETEEMSEENE

27.1 & 4 backbone N E

£ MMYOLO H3RATrI Al % # frozen_stages SEEHRES ET MK stage, (XL stage 1)
SHAS SRR, FEEENZ: frozen_stages = i FRMWEEZIEMNRITEN stage IR E]
% 1 2 stage WITA SEERS LSS . T2 YOLovS BT, HAEEW R FFEN)ZH

_base_ = './yolov5_s-v61_syncbn_8xbl16-300e_coco.py'

model = dict (
backbone=dict (
frozen_stages=1 # Rk %—F stage DWEVZHWITH stage PHHRE LM KL
))

27.2 F 4 neck NE

MMYOLO H L n] PAifi it 4L freeze_all KFREEHEA neck ISEL. T2 YOLOvS MIfl¥, HALE D
SR RERY 12 4 -

_base_ = './yolov5_s-v6l_syncbn_8xbl16-300e_coco.py'

model = dict (

neck=dict (

(Rt
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MMYOLO, %% 0.6.0

(£ 50

freeze_all=True # freeze_all=True M RITE/N neck WEHH LW IFE L
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CHAPTER 28

H AR BTN 25 2R

URARKF B4 R PRAF R B SCIE . T RS it H A MMYOLO 3¢+ json F1 pkl i,

TEf#: json U URFFE image_id. bbox. score fil category_id; json LA DA ] json FESEEL. pkl
PRFZSLE json S 2, B PRAFFIIN B R 19 S04 AR — R 55 8 pkl SCEFERT DA pickle J 132
i

28.1 %t json ¥

URRARCRF BN 25 R O Gson SCHE, M0 -

python tools/test.py &${CONFIG CHECKPOINT} --json-prefix ${JSON_PREFIX

-—json-prefix JFMBEE A NN TFL A (TLHHA - Json Jadt), MaTA &I, 28— HEMEEI T

python tools/test.py configs\yolov5\yolov5_s-v61_syncbn_8xbl6-300e_coco.py yolov5_s—
—v61l_syncbn_fast_8xb16-300e_coco_20220918_084700-86e02187.pth —-—json-prefix work_

—dirs/demo/json_demo

BATPA B A SHE work_dirs/demo SR, it json_demo.bbox.json ff.
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MMYOLO, %% 0.6.0

28.2 Hith % pkl 3C#F

ARSRABCKF TN 25 SR i Hh O pkl SCPF, 4R

python tools/test.py CONFIG CHECKPOINT} —--out OUTPUT_FILE} [--cfg-options
< {OPTIONS [OPTIONS...]}]

——out JEMSHE AN R4 (BAHIA okl B .pickle JFH), AlLAME SRR, 25— HMB) 1

python tools/test.py configs\yolov5\yolov5_s-v6l_syncbn_8xbl6-300e_coco.py yolov5_s—
—v6l_syncbn_fast_8xbl16-300e_coco_20220918_084700-86e02187.pth —--out work_dirs/demo/
—pkl_demo.pkl

B4TPA B A SFE work_dirs/demo XK, fith pkl_demo.pkl 3.
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CHAPTER 29

i EREHAF

WRAHEAE VN SR E RN T, WTABE A AN fir 4

python ./tools/train.py \
CONFIG} \
—--cfg-options randomness.seed=2023 \
[randomness.diff rank_seed=True] \
[randomness.deterministic=True]

# [] RETHESE, LHMmAGLSTH, FABN []

e & X 547

WEMEANFTFH 2023

Wi rank KEZEANFEHFAT,

¥ cuDNN JEsHh E TR E RN True

HH= H H FH

randomness H = MEHE, BAES LWTF:

e randomness.seed=2023 , XEMEHLFT4 2023,

e randomness.diff_rank_seed=True, I rank iEFEARNE R AT, diff_rank_seed BRIAH

False,

e randomness.deterministic=True, {8 cuDNN )5 g4 & 8 W% B & True, P torch.
backends.cudnn.deterministic 1% & True, il torch.backends.cudnn.benchmark ¥}k
False, deterministic BRiAKN False, T 4475 I https://pytorch.org/docs/stable/notes/randomness.html ,
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cHAPTER 30

BRARBERYE

30.1 Loss ¢H &Iz

OpenMMLab 2.0 {& & # MMYOLO. MMDetection. MMClassification H ] loss FEMHEHI4E#K H MMEngine A
BRI . PR P ] PAYE MMYOLO H{ii B 3 [f MMDetection, MMClassification H1SZHfY loss [ Jo 75 8
E s

30.1.1 ik YOLOvV5 Head iy loss_cls F#

1. REFATAEEH LabelSmoothLoss fEN loss_cls Wik K%, [FF LabelSmoothLoss CL&FE
MMClassification HHSZEL T, Br AT DA A B B SO b4 TR e . SO

# FEFEH®S T mim install "mmcls>=1.0.0rc2", %% mmcls
_base_ = './yolov5_s-v6l_syncbn_8xbl16-300e_coco.py'
model = dict(
bbox_head=dict (
loss_cls=dict (
_delete_=True,
_scope_='mmcls', # IpH & scope 4 mmcls
type="'LabelSmoothLoss"',
label_smooth_val=0.1,
mode="multi_label',
reduction="'mean',

loss_weight=0.5)))
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MMYOLO, %% 0.6.0

2. REFRNAE(E ] varifocalLoss fE} loss_cls Wik EE. KA VvarifocalLoss FF MMDetec-
tion LA SLEUAT T, FrPAV AR . L& SRR :

model = dict(
bbox_head=dict (
loss_cls=dict (
_delete_=True,
_scope_="mmdet "',
type='Varifocalloss',

loss_weight=1.0)))

3. BV FocalLoss fER Loss_cls R, Bl E SCAFUIT:

_base_ = './yolov5_s-v6l_syncbn_8xbl16-300e_coco.py'
model = dict(
bbox_head=dict (
loss_cls= dict (
_delete_=True,
_scope_="mmdet "',
type='FocalLloss',
loss_weight=1.0)))

4. REHRAEMEH QualityFocalloss 1EN loss_cls R REL. BLE SCAANT

_base_ = './yolov5_s-v6l_syncbn_8xbl16-300e_coco.py'
model = dict(
bbox_head=dict (
loss_cls= dict(
_delete_=True,
_scope_='"mmdet "',
type='QualityFocalLoss',
loss_weight=1.0)))

30.1.2 #ih YOLOVS5 Head b loss_obj %y

loss_obj &S loss_cls RUERIRILML, FRATATPAME A B LSBT A1 2R BB 1oss_obj Ry LR
BT
1. AT varifocalLoss /EA loss_obj WK %L

model = dict (
bbox_head=dict (
loss_obj=dict (

_delete_=True,

(R Tgksn)
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_scope_="'mmdet"',

type='Varifocalloss',

loss_weight=1.0)))

2. RIFFRATEEH FocalLloss fER loss_obj MK KA.

_base_ = './yolov5_s-v6l_syncbn_8xbl16-300e_coco.py'

model = dict (
bbox_head=dict (
loss_cls= dict(
_delete_=True,
_scope_="mmdet"',

type='Focalloss',

loss_weight=1.0)))

3. RN QualityFocalLloss {4 loss_ob3 MK AL

_base_ = './yolov5_s-v61_syncbn_8xbl16-300e_coco.py'

model = dict (
bbox_head=dict (
loss_cls= dict (
_delete_=True,
_scope_="'mmdet"',

type='QualityFocalLoss',

loss_weight=1.0)))

zE

L AR UK B B s T A RS, (BTCIRPRIETERE—E & Bt
2. AWK B A R /2 A YOLOVS B3R M5/, {HJg MMYOLO FRYZADRIL, 1 YOLOVG,
YOLOX S yAHR I DA B _EIr Bl 1 AT 48k

30.2 Model #0 Loss 4B &0

TE MMYOLO H, model R[22 5 Fl loss A2 AR, Al DA 04 3 e 08 Bl ie & ST model 1 loss >
HAENFBS . FHEE SRR G]T
(1) YOLOV5 model 204 YOLOV7 loss, Jt B SO0 -

_base_ = './yolov5_s-v61_syncbn_8xbl16-300e_coco.py'

model = dict (

(N IUaRED)
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bbox_head=dict (

_delete_=True,

type='YOLOv7Head',

head_module=dict (
type='YOLOv5HeadModule"',
num_classes=80,
in_channels=[256, 512, 10247,
widen_factor=0.5,
featmap_strides=[8, 16, 32],

num_base_priors=3)))

(2) RTMDet model 204 YOLOV6 loss, Ft&E SO0 :

_base_ = './rtmdet_1_syncbn_8xb32-300e_coco.py'
model = dict (
bbox_head=dict (

_delete_=True,

type='YOLOv6Head',

head_module=dict (
type='RTMDet SepBNHeadModule',
num_classes=80,
in_channels=256,
stacked_convs=2,
feat_channels=256,
norm_cfg=dict (type='BN"),
act_cfg=dict (type='SiLU', inplace=True),
share_conv=True,
pred_kernel_size=1,
featmap_strides=[8, 16, 32]),

loss_bbox=dict (
type='IoULoss',
iou_mode='giou',
bbox_format="'xyxy",
reduction="mean',
loss_weight=2.5,
return_iou=False)),

train_cfg=dict (

_delete_=True,

initial_epoch=4,

initial_assigner=dict (
type='BatchATSSAssigner',
num_classes=80,
topk=9,
iou_calculator=dict (type="mmdet .BboxOverlaps2D')),

(Rt
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assigner=dict (
type='BatchTaskAlignedAssigner',
num_classes=80,
topk=13,
alpha=1,
beta=06)

30.3 Backbone + Neck + HeadModule f448 & %53

30.3.1 1. YOLOvV5 Backbone %53t

(1) fRiE%AH ¥ RTMDet backbone + yolov5 neck + yolov5 head fEN YOLOVS BUSEEEMZE, NI &E

SR

_base_ = './yolov5_s-v6l_syncbn_8xbl16-300e_coco.py'

widen_factor = 0.5

deepen_factor = 0.33

model = dict (

backbone=dict (
_delete_=True,
type="'CSPNeXt',
arch="'p5"',
expand_ratio=0.5,
deepen_factor=deepen_factor,
widen_factor=widen_factor,
channel_attention=True,
norm_cfg=dict (type='BN"),
act_cfg=dict (type='SiLU', inplace=True))

(2) YOLOv6EfficientRep backbone + yolov5 neck + yolov5 headfEN YOLOvS [52EEM 2% ,

P B SO

_base_ = './yolov5_s-v6l_syncbn_8xbl16-300e_coco.py'

model = dict (
backbone=dict (
type='YOLOv6EfficientRep',

(Rt
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norm_cfg=dict (type='BN', momentum=0.03, eps=0.001),
act_cfg=dict (type='RelLU', inplace=True))

30.3.2 2. YOLOV5 Neck #if

(1) 5484 volovs backbone + yolové neck + yolov5 head fEH YOLOvS HISEREMN 245, TJHEE
AR :

_base_ = './yolov5_s-v6l_syncbn_8xbl16-300e_coco.py'

model = dict(

neck = dict (

type = 'YOLOV6RepPAFPN',

in_channels = [256, 512, 10247,

out_channels = [128, 256, 512], # & YOLOv6RepPAFPN i % [128, 256,.
—512]

num_csp_blocks = 12,

act_cfg = dict (type='RelLU', inplace = True),
)
bbox_head = dict (
head_module = dict (
in_channels = [128, 256, 5121)) # head I/ N1 EMAI N E K

(2) RIEAH¥: yolovs backbone + yolov7 neck + yolov5 head fEN YOLOVS BUSEEE W%, NI E
SN

_base_ = './yolov5_s-v61_syncbn_8xbl16-300e_coco.py'
deepen_factor = _base_.deepen_factor
widen_factor = _base_.widen_factor

model = dict(
neck = dict (
_delete_=True, # ¥ _base_ W xT neck WFEM%
type = 'YOLOV7PAFPN',
deepen_factor = deepen_factor,
widen_factor = widen_factor,
upsample_feats_cat_first = False,
in_channels = [256, 512, 10247,
out_channels = [128, 256, 5127,

(R Itgkgs)
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norm_cfg=dict (type="'BN', momentum=0.03, eps=0.001),
act_cfg = dict (type='SiLU', inplace=True),
)y
bbox_head = dict (
head_module = dict (
in_channels = [256, 512, 1024])) # A =Z{ff YOLOV7PAFPN )& head a4 M\l %

& neck #riiEE KW

)

30.3.3 3. YOLOvV5 HeadModule #5if

(1) Ri%4E¥ yolovs backbone + yolov5 neck + yolo7 headmodule {EN YOLOVS 528 M 2%,
DU SO

_base_ = './yolov5_s-v6l_syncbn_8xbl16-300e_coco.py'

strides = [8, 16, 32]

num_classes = 1 # RAEH O W4 4L £ &

model = dict (
bbox_head=dict (

type="'YOLOv7Head',

head_module=dict (
type='YOLOv7HeadModule"',
num_classes=num_classes,
in_channels=[256, 512, 10247,
featmap_strides=strides,

num_base_priors=3)))
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CHAPTER 3 1

{8 A mim 5 2= 38 A H At OpenMMLab € F R Bz

TR
L. HAFEA SRS E A A, IEfEBEY . S8R, A SCRSunE 2 e+

2. 227 mAP MY I R 5 P 5 2 fiEFE MMDetection dev-3.x 73 3SR, H il 2l d P55 402
IY SO RERITA I -

31.1 BESH

31.1.1 gk B4

MMDetection H ) tools/analysis_tools/analyze_logs.py A Fl H$5E W %k log ¢4 2
loss/mAP k&, S5—KIEITHITESEE1T pip install seaborn A NEAKIH .

mim run mmdet analyze_logs plot_curve \

B &P

FELH NAETR, BiLA 'bbox_mAP'
I H epoch, BINA 1

TR, R4 1

H R, TERAME

E B, BIAA None

S{LOG} \
——keys S{KEYS}] \
—-—-start-epoch S${START_EPOCH}]

——title S{TITLE}] \

HH H O H W

[
[
[-—eval-interval ${EVALUATION_INTERVAL}] \
[
[

——legend S{LEGEND}] \

(QA)
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(£ LT
[-—backend S${BACKEND}] \ # L%l JEss, BINA None
[——style S{STYLE}] \ # LH A, BiAkA 'dark’
[-—out ${OUT_FILE}] # WX RE

# [] RERTESE, THEAAGLSTH, FABAN []

ERIE
o 2l EAn R R P

mim run mmdet analyze_logs plot_curve \
yolov5_s-v61_syncbn_fast_8xb16-300e_coco_20220918_084700.1og.json \
--keys loss_cls \

—-—legend loss_cls

ey RB . IR R R A, PRAFIE R X 2 pdf SO

mim run mmdet analyze_logs plot_curve \
yolov5_s-v61_syncbn_fast_8xb16-300e_coco_20220918_084700.1og.json \
——keys loss_cls loss_bbox \

—--legend loss_cls loss_bbox \

——out losses_yolovb_s.pdf

o AE[F]— BB P PTG TR (1) bbox mAP

mim run mmdet analyze_logs plot_curve \
yolov5_s-v61_syncbn_fast_8xb16-300e_coco_20220918_084700.1og.json \
yolov5_n-v61_syncbn_fast_8xb16-300e_coco_20220919_090739.1og.json \
—-—-keys bbox_mAP \

—-legend yolov5_s yolov5_n \

--eval-interval 10 # FEFMEERELAFMINARZEN -2, ENLME

31.1.2 FHHEGIGREE

mim run mmdet analyze_logs cal_train_time \
LOG} \

[-—include—-outliers]

ERE

mim run mmdet analyze_logs cal_train_time \

yolov5_s-v6l_syncbn_fast_8xb16-300e_coco_20220918_084700.1og.json

A N R
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————— Analyze train time of yolov5_s-v61l_syncbn_fast_8xbl16-300e_coco_20220918_084700.
—log.json————-—

slowest epoch 278, average time is 0.1705 s/iter

fastest epoch 300, average time is 0.1510 s/iter

time std over epochs is 0.0026

average iter time: 0.1556 s/iter
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CHAPTER 32

[z A% 1~ Neck

WARARAEHEZ 2> Neck, W DAELIEAERC B U H19 Neck 240, MMYOLO FiPA List JEABHEEZ A Neck
Fl &, RFFERIE [ — Neck 1% iBIE S5 F—4> Neck W A EEAHVCE . 3R EEEE, TRAFEA
mmdet . ChannelMapper B X155 21 Neck 2 [R]f@EHE .. AR SR :

_base_ './yolov5_s-v6l_syncbn_8xbl16-300e_coco.py'
deepen_factor = _base_.deepen_factor
widen_factor = _base_.widen_factor

model = dict(
type='YOLODetector',
neck=[
dict (
type='YOLOV5PAFPN',
deepen_factor=deepen_factor,
widen_factor=widen_factor,
in_channels=[256, 512, 10247,
out_channels=[256, 512, 10247,
# B A out_channels H widen_factor #|, YOLOVS5PAFPN #y out_channels = out_
—channels * widen_factor
num_csp_blocks=3,
norm_cfg=dict (type="'BN', momentum=0.03, eps=0.001),
act_cfg=dict (type='SiLU', inplace=True)),
dict (
type="mmdet .ChannelMapper',

(FoUakEE)
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in_channels=[128, 256, 51217,
out_channels=128,
)
dict (
type="'mmdet .DyHead"',
in_channels=128,
out_channels=256,
num_blocks=2,
# disable zero_init_offset to follow official implementation
zero_init_offset=False)
1,
bbox_head=dict (head_module=dict (in_channels=[512, 512, 5121))
# B4 out_channels W widen_factor ##|, YOLOv5HeadModuled f§ in_channels * widen_
—factor F42%TF#HJE—/ neck W out_channels
)
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CHAPTER 33

R EIR &I SREHEE

WRIRAZHK GPU, a8 5k, Haisaulho, 1, 2, 3, 4, 5, 6, 7, MAHARINGEHERR &R
B 0. AnRARSE E HA R I TN GRalfE By, Wl DAREI AR fiv 4

CUDA_VISIBLE_DEVICES=5 python ./tools/train.py CONFIG} #train
CUDA_VISIBLE DEVICES=5 python ./tools/test.py CONFIG CHECKPOINT_FILE} #test

W E CUDA_VISIBLE_DEVICES A -1 B —/NKTF GPU I Kdm'5 %k, tbin 8, ¥l CPU #ifT
Yol & P

AERARAEBE ALK -R AT, WTAGR T a2

CUDA_VISIBLE_DEVICES=0,1,2,3 ./tools/dist_train.sh CONFIG GPU_NUM

XHL GPU_NUM 3y 4. 7AMIRAE— G P B2 MESF RN Z Rl%h, FRBEAMNSG D, AT a4

CUDA_VISIBLE_DEVICES=0,1,2,3 PORT=29500 ./tools/dist_train.sh CONFIG} 4
ISIBLE_DEVICES=4,5,6,7 PORT=29501 ./tools/dist_train.sh CONFIG/} 4
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CHAPTER 34

HIBIEMZRiE R HEA)

34.1 ERBEERBIER _EIGRRHG

MMYOLO A ERIN YNGR 7 3 R (0 =il i Kt An 2R A BOR ) Bl i B S A TN R A, P52
BB 7 4 -

L. B i B R b B pipeline #2574 L HZ 5
2. BT RS — DG RUZ M ABIE T 2N 3 SOl 1
3. InRA B NEK COCO Ml ZRiLsE, WIF5 AL BEAS — NG BUZAE R AN TE e

THIA cat BARENB, HABMEUGIRE, WERAROE A B E SOKERBERSE . Fxn] PABkId Zdla 5 il
ALPX—2

34.1.1 1 FHIEETFLIE

H & XEHRERACTRV AT S8 B 2 SUEAE BARiE + D% + MR + S5 A RFL.

cat BN ZHEER ORI AEIRE, N TIHHEER, R LAstT RS, RS A R B
WEE F, T RS

1. F# cat B it e

python tools/misc/download_dataset.py --dataset-name cat --save-dir ./data/cat --

—unzip —--delete
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2. e B A R 1A R P

import argparse

import imghdr

import os

from typing import List

import cv2

def parse_args():
parser = argparse.ArgumentParser (description='data_path'")
parser.add_argument ('path', type=str, help='Original dataset path'")

return parser.parse_args()

def main () :

args = parse_args ()

path = args.path + '/images/'
save_path = path
file_list: List([str] = os.listdir (path)
# Grayscale conversion of each imager
for file in file_list:
if imghdr.what (path + '/' + file) != 'jpeg':
continue
img = cv2.imread(path + '/' + file)
img = cv2.cvtColor (img, cv2.COLOR_BGR2GRAY)

cv2.imwrite (save_path + '/' + file, img)

if _ name_ == main :

main ()

¥ EREA 4N cvt_single_channel.py, igfTard A"

python cvt_single_channel.py data/cat

34.1.2 2 &g base EeE 3

1] MMYOLO 1S el 1 AP by e A 2 AU S e AP, 8 L3R LR 1
Y SIS pipeline, TAEER. S TR ACE IR, HEFNOL A IEIEE H (iR =il
P Ty s SR AR, (LA A SIS U MO BB ORI SR —
SCEFOL, (HR AP AR T AR A

PA projects/misc/custom_dataset/yolov5_s-v61_syncbn_fast_1xb32-100e_cat.
py N base W EH, f H K& HilF configs/yolovs H xTF, & [ K A & ¥ 12 T Hr
yolov5_s-v6l_syncbn_fast_1xb32-100e_cat_single_channel.py R F M
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w PA mmyolo/models/data_preprocessors/data_preprocessor.py O o 4k

3

YOLOv5DetDataPreprocessor F 44 #H2E N YOLOv5SCDetDataPreprocessor, fFH ¥ K H
ERNEEIE, WINKEFEIFFE mmyolo/models/data_preprocessors/_ _init_ .py M.

YOLOv5SCDetDataPreprocessor /RHIHS A :

@MODELS.register_module ()
class YOLOv5SCDetDataPreprocessor (YOLOv5DetDataPreprocessor) :

"""Rewrite collate_fn to get faster training speed.

Note: It must be used together with "mmyolo.datasets.utils.yolov5_collate’

mn

def forward(self, data: dict, training: bool = False) -> dict:
"""perform normalization, padding, bgr2rgb conversion and convert to single.

—channel image based on ~ DetDataPreprocessor '

Args:
data (dict): Data sampled from dataloader.

training (bool): Whether to enable training time augmentation.

Returns:

dict: Data in the same format as the model input.
mrrmn
if not training:

return super () .forward(data, training)

data = self.cast_data(data)
inputs, data_samples = data['inputs'], data['data_samples']

assert isinstance(data['data_samples'], dict)

# TODO: Supports multi-scale training
if self._channel_conversion and inputs.shape[l] == 3:

inputs = inputs([:, [2, 1, 01, ...]

if self._enable_normalize:

inputs = (inputs - self.mean) / self.std

if self.batch_augments is not None:
for batch_aug in self.batch_augments:

inputs, data_samples = batch_aug(inputs, data_samples)

img_metas = [{'batch_input_shape': inputs.shape[2:]}] * len(inputs)
data_samples = {
'bboxes_labels': data_samples|['bboxes_ labels'],
CF v 2kzE)
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(£ 50

'img_metas': img_metas

# Convert to single channel image

inputs = inputs.mean (dim=1, keepdim=True)

return {'inputs': inputs, 'data_samples': data_samples}

Bt yolov5s_s-v61_syncbn_fast_1xb32-100e_cat_single_channel.py BtE XA AN B

i
_base_ = 'yolovb_s-v6l_syncbn_fast_1xb32-100e_cat.py'
_base_.model.data_preprocessor.type = 'YOLOv5SCDetDataPreprocessor'

34.1.3 3 Tl grR B 0 o] 7F

FLERMN R =EER B, Bt b SEOEA TR CRICREUE) . "ORTMMICER: KA
JZ 3 3 A AR R R S 3 T TEAN F AP SR AR Bl E A A RO I 3 EE Rl
TEALEE, ] DA AR AMEE 2 B G, RARRCRARIESE PR i DA A ). XHDR AR AZ 3 4
W EALE AR N B 3 mE A EA T 2

import torch

def main () :
# i E A E S
state_dict = torch.load(
'checkpoints/yolov5_s-v61l_syncbn_fast_8xbl16-300e_coco_20220918_084700-
—86e02187.pth'
)

# BRMANENE
weights = state_dict['state_dict']['backbone.stem.conv.weight']
avg_weight = weights.mean (dim=1, keepdim=True)

state_dict['state_dict']['backbone.stem.conv.weight'] = avg_weight

# RS HE WA E BB
torch.save (
state_dict,
'checkpoints/yolov5_s-v6l_syncbn_fast_8xbl16-300e_coco_20220918_084700-
—86e02187_single_channel.pth’
)

Qi3]
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if name == '__main__ ':

main ()

IR} yolovs_s-v61_syncbn_fast_1xb32-100e_cat_single_channel.py BB SR U T

I

_base_ = 'yolov5_s-v6l_syncbn_fast_1xb32-100e_cat.py'
_base_.model.data_preprocessor.type = 'YOLOv5SCDetDataPreprocessor'
load_from = './checkpoints/yolov5_s-v6l_syncbn_fast_8xbl16-300e_coco_20220918_084700—-

—86e02187_single_channel.pth'

34.1.4 4 FERNISRGR

ZEPRRSCBRRAE A R H ARSI SR

Average Precision (AP) Q@[ IoU=0.50:0.95 | area= all | maxDets=100 ] = 0.958
Average Precision (AP) Q[ IoU=0.50 | area= all | maxDets=100 ] = 1.000
Average Precision (AP) Q[ IoU=0.75 | area= all | maxDets=100 ] = 1.000
Average Precision (AP) Q@[ IoU=0.50:0.95 | area= small | maxbDets=100 ] = -1.000
Average Precision (AP) @[ I0oU=0.50:0.95 | area=medium | maxDets=100 ] = -1.000
Average Precision (AP) Q@[ IoU=0.50:0.95 | area= large | maxDets=100 ] = 0.958
Average Recall (AR) Q@[ IoU=0.50:0.95 | area= all | maxbDets= 1 ] = 0.881
Average Recall (AR) @[ I0oU=0.50:0.95 | area= all | maxDets= 10 ] = 0.969
Average Recall (AR) @[ ToU=0.50:0.95 | area= all | maxDets=100 ] = 0.969
Average Recall (AR) Q@[ ToU=0.50:0.95 | area= small | maxDets=100 ] = -1.000
Average Recall (AR) @[ ToU=0.50:0.95 | area=medium | maxDets=100 ] = =1.000
Average Recall (AR) @[ IoU=0.50:0.95 | area= large | maxDets=100 ] = 0.969
bbox_mAP_copypaste: 0.958 1.000 1.000 -1.000 -1.000 0.958

Epoch (val) [100][116/116] coco/bbox_mAP: 0.9580 coco/bbox_mAP_50: 1.0000 coco/bbox_
<mAP_75: 1.0000 coco/bbox_mAP_s: -1.0000 coco/bbox_mAP_m: —-1.0000 coco/bbox_mAP_
—1: 0.9580
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34.2 EZBEERBIEE L IZRRHG

TODO
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CHAPTER 35

MM 2 3 FF 5 B iE MR

(J: ARy 2 . dev_scripts/print_registers.py A H 342 7%)

35.1 MMdetection (3.0.0rc6)
35.2 MMclassification (1.0.0rc5)
35.3 MMsegmentation (1.0.0rc5)
35.4 MMengine (0.6.0)

35.5 MMCV (2.0.0rc4)
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CHAPTER 30

ALk COCO #r%E

4 tools/analysis_tools/browse_coco_json.py HEWH AT AL E 8 COCO FREHEE TSI

python tools/analysis_tools/browse_coco_json.py [-—-data-root DATA_ROOT}] \

[
[-—img-dir IMG_DIR}] \
[-—ann-file ANN_FILE}] \
[-—wait-time WAIT TIME}] \
[-—disp-all] [--category—-names..
- CATEGORY_NAMES [CATEGORY_NAMES ...]] \

[--shuffle]

Horb, PRI AR AN SCPEI R 3G, ATDAEE ——data-root FiZ3Cffse, )5 ——img-dir
M —-ann-file $FERICOFRIMXTIAS, (U HEPHE. WERE A ARZESCIEATER— A SRR Y
W, WHEFHFHEE ——data-root , HIRIEELXIBEALH) ——img-dir fll ——ann-file BIA],

Bl
L. #F coco exuBdeil], [N bbox. mask FEHrA KRR

python tools/analysis_tools/browse_coco_json.py —-data-root './data/coco' \
——img-dir 'train2017' \
——ann-file 'annotations/instances_
—train2017.json' \
——disp-all

R PR BB AR — NSRRI, T DA 20t A
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python tools/analysis_tools/browse_coco_json.py ——-img-dir '/dataset/image/coco/
—train2017"' \

——ann—-file '/label/instances_
—train2017.json' \

--disp-all

2. #%F coco aFAA, [AINURER bbox REMFRE, FATHLER:

python tools/analysis_tools/browse_coco_json.py —-data-root './data/coco' \
——img-dir 'train2017' \
—-—ann—-file 'annotations/instances_
—train2017.json' \
—-—-shuffle

3. H#F bicycle Ml person KA, [AIURR bbox RAMHRH::

python tools/analysis_tools/browse_coco_json.py —-data-root './data/coco' \
——img-dir 'train2017' \
—-—ann—-file 'annotations/instances_
—train2017.json' \

——category-names 'bicycle' 'person'

4. #F coco eARIA, IR bbox. mask FEFTARRMARE, FHHTHLER:

python tools/analysis_tools/browse_coco_json.py —-data-root './data/coco' \
——img-dir 'train2017' \
—-—ann—-file 'annotations/instances_
—train2017.json' \
—-—disp-all \
——shuffle
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CHAPTER 37

AL EES

python tools/analysis_tools/browse_dataset.py \

CONFIG_FILE} \
o, ——-out-dir OUTPUT_DIR}] \
p, ——phase DATASET_PHASE}] \

-n, —--show-number S{NUMBER IMAGES DISPLAY}] \
-i, —--show-interval SHOW_INTERRVAL}] \

[
[
[
[
[-m, --mode S${DISPLAY MODE}] \
[

-—-cfg-options CFG_OPTIONS }]

it S &l

config : MBI E LAY AR .

-0, ——out-dir: [RAFEIF I, WREAHTEE, BIAK . /output ',

-p, ——phase: W HILEIRENHE, HAEEN ['train', 'val', 'test']l Z—, BikH
'train'.

-n, --show-number: FJMILHEARE . WREATRE, BRNVBEREBIREN A E .

-m, ——mode: A[MILEIT,, HfAEN ['original', 'transformed', 'pipeline']l Z—. Ek
iAN "transformed’',

-—cfg-options: WECEIFHIMBE, &% T Lit,

N -m,

--mode’ FTRETWNMANER, BIAREH 'transformed’,

- Wk --mode’ #WHEA 'original', MAKBELE K




MMYOLO, %% 0.6.0

(£ 50

- R " --mode #EN 'transformed', MHFBTAHEEHE F;
- R --mode #WEH 'pipeline', MHKBHEER AL AP EHLREEF.

ZR K

1. ‘original’ 5= :

python ./tools/analysis_tools/browse_dataset.py configs/yolov5/yolov5_s-v61_syncbn_
—fast_1xb4-300e_balloon.py ——-phase val —--out-dir tmp —--mode original

* ——phase val: A[MALIGUESE, AIfEifL R —p val;

o ——out-dir tmp: LGSR AFAE “tmp” SCHJE, W4 A o tmp;
* ——mode original: AJHLIRAE, AIfEj4k N -m original;

e ——show-number 100: A[#i4k 100 5k &, ®[f&4b-~ -n 100;

2. ‘transformed’ #fHz{:

python ./tools/analysis_tools/browse_dataset.py configs/yolov5/yolov5_s-v61_syncbn_
—~fast_1xb4-300e_balloon.py

3. ‘pipeline’ &z :

python ./tools/analysis_tools/browse_dataset.py configs/yolov5/yolov5_s-v61_syncbn_
—fast_1xb4-300e_balloon.py -m pipeline
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CHAPTER 38

FIENERE A E X4

MMDetection H1ff) tools/misc/print_config.py MATI LB A AL AR X RIRIF, HTEIHIRIHY5EILHT
BCHE. PR AT

mim run mmdet print_config \

CONFIG} \ * RETAWERE X EE
[--save-path] \ # BEXHRRE, SFI .py, .json HFE .yml %4
[--cfg-options ${OPTIONS [OPTIONS...]1}] # @& 75%8 s
R :

mim run mmdet print_config \
configs/yolov5/yolov5_s-v6l_syncbn_fast_1xb4-300e_balloon.py \
—--save—-path ./work_dirs/yolov5_s-v61l_syncbn_fast_1xb4-300e_balloon_whole.py

BfFPA LS, &% yolov5_s-v61_syncbn_fast_1xb4-300e_balloon.py 4k X R EBHJGHECE
HARAES] . /work_dirs XHFJENE) yolovs_s-v61_syncbn_fast_1xb4-300e_balloon_whole.py

S
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CHAPTER 39

AL RS ST ITEE R

A tools/analysis_tools/dataset_analysis.py BEEES B H A8 WA ShBESE R A, FHHE
HRER M AT T H R Y dataset _analysis (.

KT ZMA BT RERIBEH] -

It main () AECEHER, RIS T R EUTR Z AR .

Hife—: BRI bbox SLBINEAY I ATIE, dlid T BEL show_bbox_num A,

TR W RZEHIA bbox SLBITE. w2, il TR show_bbox_wh ),

TIfE=: E/RZHIFI bbox S 5E/m LB 231, il T R %L show_bbox_wh_ratio 4.
DIREDY s BT BN T, s I bbox SLBTRARE 221, il T PR show_bbox_area )l
FTEIA R e, @A P T RE show_class_list il show_data_list A,

python tools/analysis_tools/dataset_analysis.py CONFIG} \
[-h] \
[--val-dataset TYPE}] \
[-—class—name CLASS_NAME }] \
[-—area-rule AREA_RULE}] \
[-—func FUNC}] \
[

——out-dir OUT_DIR}]

Bil1:

1. f§iff] config {4 configs/yolov5/voc/yolov5_s-v6l_fast_1xb64-50e_voc.py HrEdE
4, HrpBOABCE: BAMEEAN train_dataset , WAMMIEEN (0,32, 96, 1e5] , A&
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P A BRI SRR R BRAF Y AEATH SRR - /dataset_analysis CfFer:

python tools/analysis_tools/dataset_analysis.py configs/yolov5/voc/yolov5_s-v6l_fast_
—1xpb64-50e_voc.py

2. {§iff] config {4 configs/yolov5/voc/yolov5_s-v61l_fast_1xb64-50e_voc.py HrEdE
&, W\t -—val-dataset WEBHEIEIME LRI HERAL train_dataset BN val_dataset:

python tools/analysis_tools/dataset_analysis.py configs/yolov5/voc/yolov5_s-v6l_fast_
—1xb64-50e_voc.py \

—--val-dataset

3. ffiff] config Xff configs/yolov5/voc/yolov5_s-v6l_fast_1xb64-50e_voc.py 5
£, Wi --class-name WERFABIARUCHFR ERER, PAE/R person Hfi:

python tools/analysis_tools/dataset_analysis.py configs/yolov5/voc/yolov5_s-v6l_fast_
—1xb64-50e_voc.py \

—-—class—name person

4. il config {4 configs/yolov5/voc/yolovs_s-v61l_fast_1xb64-50e_voc.py SWEIRE
%, lid ——area-rule FHE AN, PA 30 70 125 M, mAMMAE. [0,30,70,125,
leb5]:

python tools/analysis_tools/dataset_analysis.py configs/yolov5/voc/yolov5_s-v6l_fast_
—1xb64-50e_voc.py \
——area-rule 30 70 125

5. f§iff] config {4 configs/yolov5/voc/yolov5_s-v6l_fast_1xb64-50e_voc.py HrEdE
4, it —-func KE, FFERIUDIIRERSCEREUCH HE/R o i — Al

python tools/analysis_tools/dataset_analysis.py configs/yolov5/voc/yolov5_s-v6l_fast_
—1xb64-50e_voc.py \

——func show_bbox_num

6. fiff] config {4 configs/yolov5/voc/yolov5_s-v61l_fast_1xb64-50e_voc.py HrEdE
£l ——out—dir WEBGWE R FEREE, DA work_dirs/dataset_analysis #ilikHfl:

python tools/analysis_tools/dataset_analysis.py configs/yolov5/voc/yolov5_s-v6l_fast_
—1xb64-50e_voc.py \

——out-dir work_dirs/dataset_analysis
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cHAPTER 40

AL SHAER ~F

A tools/analysis_tools/optimize_anchors.py ZF YOLO &% h =FSEA M, 452

k-means, Differential Evolution., v5—-k-means.

40.1 k-means

£ k-means Ty, T RRET IoU ZORBEBARET L, B a0 T:

python tools/analysis_tools/optimize_anchors.py CONFIG} \

——algorithm k-means \

——input-shape INPUT_SHAPE [WIDTH.
HEIGHT] ) \

-—-out-dir OUT_DIR

40.2 Differential Evolution

fEDifferential EvolutionJyikw, MR ET 20 ub ik (fFx DE Bik) mMRIET5, Hih
CHPRRECH avg_iou_cost, HAEMASUIT:

python tools/analysis_tools/optimize_anchors.py CONFIG} \
—-—algorithm DE \

(FIgkEE)
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(£ 50

——input-shape INPUT_SHAPE [WIDTH.

HEIGHT] ) \

—-—out—-dir OUT_DIR

40.3 v5-k-means

TE v5-k-means J7¥5H, A2 YOLOVS HiEE T shape-match BRI, HARME a0

python tools/analysis_tools/optimize_anchors.py CONFIG} \

—-—algorithm v5-k-means \

——input-shape INPUT_SHAPE [WIDTH.
—HEIGHT] \

——prior-match-thr PRIOR_MATCH THR} \

—-—out-dir OUT_DIR
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cHAPTER 41

=B COCO F&

COCO2017 B AR M FREa A 4 118K 5KIE A, B ubAe sl SK 5Kk IE R, s EBOR . FERE g
AR 2 IERRAY 5 T INE json 7 BHHFEI 2 BHEAI R IIG R E s, X FEREFARRAL

extract_subcoco. py MASRYL T A E RO, KB, HHER TR UIA T HOThRE, P LA i
——num-img, --classes, —-area-size SHCRMELE A FEH COCO T4, MITHE LATR,

BN AT A 73 16 )

python tools/misc/extract_subcoco.py \
ROOT } \
OUT_DIR} \
——-num-img 20 \
——classes cat dog person \

—-—area-size small

U)o 20 5k IE R, HAaxX 20 5K IE R S PR R i A2 28 A £ R R A AE RO AR AR AR B, 50 1 2 4 1
HIFREEAE SRR A A S S, RIE T X 20 5KIE#S 2 A annotation info [,

TR A H AUy COCO2017 $iflnde, Aok SCRFHEINE 1Y) COCO JSON A A ¥idlnde
i N\ root MRERARSCIFJeAR AR B/R -

F— root

| F—— annotations
| F— train2017

| F— val2017

| F— test2017
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L AU SKOSKEIEAET 3t 10 SRIIZRE )7 A1 10 SKE IR A

python tools/misc/extract_subcoco.py ROOT OUT_DIR} ——-num-img 10

2. WIS 20 SIS, BEFIRUERYISM h 20 FKIRUEF

python tools/misc/extract_subcoco.py ROOT OUT_DIR} —-num-img 20 —--use-training-

—set

3. WEAERMT, BAANE

python tools/misc/extract_subcoco.py ROOT OUT_DIR} —-num-img 20 --use-training-

—set —-seed 1

4. FRTERBI I E

python tools/misc/extract_subcoco.py ROOT OUT_DIR} —--classes cat dog person

S. AR E RSO P

python tools/misc/extract_subcoco.py ROOT OUT_DIR} -—area-size small
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CHAPTER 42

ATARAL LAY 35 S BRI

tools/analysis_tools/vis_scheduler.py BB P RARSROESERER (BFINE) |
T2 # (learning rate) . ZhH (momentum) FIFAUEFER (weight decay).

python tools/analysis_tools/vis_scheduler.py \
CONFIG_FILE} \

p, ——parameter S${PARAMETER_NAME}] \

d, —--dataset-size DATASET_SIZE}] \

n, -—--ngpus NUM_GPUs }] \

0, ——out-dir ${OUT_DIR}] \
I\

--style STYLE}] \

——window-size WINDOW_SIZE}] \

[
[
[
[
[--title S${TITLE
[
[
[

—-—cfg-options]

AT BBl :
e config: *ﬁﬂ@ﬂﬁiﬁ‘ﬂ@%ﬁéo
. -p, parameter: m‘*y—]b/ﬂ:%%%&g’ Rﬁ%j‘j [lell’ "momentum", "Wd"} Z¥7 %ﬁ%j‘j LEESL

* -d, —--dataset-size: ¥R K/, WNRFEE, DATASETS.build Rk I H X K fE1E
HEARER/N, BRI DATASETS . build FrfggdadEm) K/ N,

e —-n, —-ngpus: il GPU %, Bl R 1.
¢ —o, ——out-dir: {FFR AL E F A0 SCH-Ie 848, BRIAAN R
o ——title: WAL AR, BRIA KD ESCH4
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« ——style: WIHLE AU, BRIAKH whitegrid,
* ——window-size: AT O/, WERBEAHEE, BRI 127, AREZRE, g W',
* ——cfg-options: MEESLIFWBIE, S% 5 TH A L.

TR TR BAGEAE AT IR B LR, HEFFELRERS —d, dataset-size fRERIMMERIIIN, ATTEY
i

ARATDAME F AN ey - R 2B B 0 configs/rtmdet /rtmdet_s_syncbn_fast_8xb32-300e_coco.
py FF il )27 > AT 4L -

python tools/analysis_tools/vis_scheduler.py \
configs/rtmdet/rtmdet_s_syncbn_fast_8xb32-300e_coco.py \
——dataset-size 118287 \
—--ngpus 8 \
—-—-out-dir ./output
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cHAPTER 43

HiE SRR

YAFJE tools/data_converters/ HElMY S ballon2coco.py. yolo2coco.py fl labelme2coco.
py = MRS T H.

* ballon2coco.py ¥f balloon ¥#fEtE (I%/NEEHIREMMENATIMHM) F4em COCO 5K,

python tools/dataset_converters/balloon2coco.py

* yolo2coco.py ¥f yolo-style .txt f AR COCO M, Iy A -

python tools/dataset_converters/yolo2coco.py /path/to/the/root/dir/of/your_dataset

5 FH 8B -
1. image_dir ;275 EMRME A RFFEHT) yolo #& N HIRERMR H %, WWALF images . labels fl
classes.txt {4, classes.txt &&24H] dataset Xf WAL, —F7—1 25|, image_dir %%
KA B s -

L— SROOT_PATH
I— classes.txt
F— labels
| If a.txt
| F— b.txt
| L ...
— images
| H— a.jpg

(Rt

255
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| — b.png
I

2. ALK image_dir FREREDHAM train.txt . val.txt fl test.txt . FHREMWE A, W&
BT R, HIBRAATRE 2K BOBTIAXIMY train. txt | val.txt fll test.txt %
1 image_dir W. SCPFNITIER AR a0 AL -

3. WA ERINAE image_dir HE TAI#E# annotations SCHFJEH Kb g A A X B, R E
image_dir NERE| M, FH RIS —AS result.json, RZMSAWMTFEM train.
json ., val.json, test.json, MASERN )G annotations G5B U Bl :

L— SROOT_PATH
— annotations
| F— result.json
| — ...
F— classes.txt
— labels
F— a.txt
F— b.txt

:

|

|

|

F— images
|

|

|

| I—

256 Chapter 43. BiE&E®%IR




cHAPTER 44

HIEE T2

JIZA tools/misc/download_dataset.

oy TR # R4, Fl4n coco. voc. LVIS Ml Balloon.

python tools/misc/download_dataset

python tools/misc/download_dataset
python tools/misc/download_dataset
python tools/misc/download_dataset
python tools/misc/download_dataset

— [—-—unzip]

Y%
-PY
-PYy
-PYy
-PY

—-—dataset-name
——dataset-name
—-—dataset—-name
——dataset—-name

——dataset—-name

coco2017
voc2007
voc2012

lvis

0n
T

balloon [--save-dir SAVE_DIR}] o
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cHAPTER 45

HES#

45.1 gtk B 4%l

MMDetection FFHJ tools/analysis_tools/analyze_logs.py A F| 38 E /% log L4 %4
loss/mAP Hi L&, SB—KIZfTHIE/SIZST pip install seaborn ZEEEMNTEARH.

mim run mmdet analyze_logs plot_curve \
S{LOG} \ # HEX A

# FRELHEIR, BRINA "bbox_mAP'
# RIEW epoch, BRIH 1
# FREERE, BRAK 1

——title S{TITLE}] \ # BFARAL, RERAE
#
#
#
#

[-—keys ${KEYS}] \

[

[

[

[--legend ${LEGEND/}] \ E #l, A4 None
[

[

[

——start—-epoch ${START_EPOCH}}]

——eval-interval S${EVALUATION_INTERVAL}] \

—-backend ${BACKEND}] \ 2ZH E¥, BRINA None
Wl RAg, BRINA 'dark!

B i R BB AR

--style S{STYLE}] \
-—out S${OUT_FILE}]

# [] RETESE, LFEmAGLSTH, FABAN []

R
S SN

mim run mmdet analyze_logs plot_curve \
yolov5_s-v61_syncbn_fast_8xb16-300e_coco_20220918_084700.1og.json \
—-keys loss_cls \

——-legend loss_cls
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o RIS IR, PRAFIELR AN R pdf S

mim run mmdet analyze_logs plot_curve \
yolov5_s-v6l_syncbn_fast_8xb16-300e_coco_20220918_084700.1og.json \
——keys loss_cls loss_bbox \

——legend loss_cls loss_bbox \

—-—out losses_yolov5_s.pdf

o AE[—E B A RIS TTER ) bbox mAP

mim run mmdet analyze_logs plot_curve \
yolov5_s-v6l_syncbn_fast_8xb16-300e_coco_20220918_084700.1og.json \
yolov5_n-v61_syncbn_fast_8xb16-300e_coco_20220919_090739.1og.json \
——keys bbox_mAP \

--legend yolov5_s yolov5_n \
£ 9] 1 6 A )

GHBREN—F, SRS

-—eval-interval 10 # E &

45.2 HRFIFIGREE

mim run mmdet analyze_logs cal_train_time \

LOG} \ # AR AR
[-—include-outliers] # WEWA SN epoch WE— /I

BB

mim run mmdet analyze_logs cal_train_time \

yolov5_s-v6l_syncbn_fast_8xb16-300e_coco_20220918_084700.1log.json

ik PAGIT R SRR -

77777 Analyze train time of yolov5_s-v6l_syncbn_fast_8xbl16-300e_coco_20220918_084700.
—~log.json————-

slowest epoch 278, average time is 0.1705 s/iter

fastest epoch 300, average time is 0.1510 s/iter

time std over epochs is 0.0026

average iter time: 0.1556 s/iter
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CHAPTER 40

REVEE IR

e tools/model_converters/ | HIZNASHIAREGS S B H PR 6. YOLO ‘B o I 23R 28 v )
e MMYoLo A&, FFH A MMYOLO X ARSI TR .

46.1 YOLOVS

N AR volovSs . pt Rl
1. ¥ YOLOVS By Ui sa e 24t ( H Al R il ve. 1 ):

git clone -b v6.1 https://github.com/ultralytics/yolov5.git
cd yolovh

2. FEEIIE:

wget https://github.com/ultralytics/yolov5/releases/download/v6.1/yolov5s.pt

3. ¥ tools/model_converters/yolov5_to_mmyolo.py X/E #1%] YOLOVS ‘E RS TEE I %

1z

cp MMDET_YOLO_PATH}/tools/model_converters/yolov5_to_mmyolo.py yolov5_to_mmyolo.py

4. PSR
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python yolov5_to_mmyolo.py ——-src WEIGHT FILE_PATH} —-dst mmyolov5.pt

At i) mnyolovs . pt BIRIPA) MMYOLO Fi . YOLOV6 B 5 AU A Al @ R I — e i D7 2

46.2 YOLOX

YOLOX FZMf A AN 2R 8 YOLOX B U, AT FEAGEEN . R PAFAHR yolox_s.pth A
LR :

wget https://github.com/Megvii-BaseDetection/YOLOX/releases/download/0.1.1rc0/yolox_s.
<~>pth

2. BT

python tools/model_converters/yolox_to_mmyolo.py —--src yolox_s.pth --dst mmyolox.pt

FASF Y mmyolox. pt RFATPAYE MMYOLO H ] .
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cHAPTER 4/

%3] YOLOVS BLE& 1

MMYOLO Fit {2 OpenMMLab 3 il MMEngine ({1 01 5245 o BLFESCHRREF TBESLRARREL, 1A
P 58
471 BEENHFHAT

MMYOLO R RBA BT, Ay D REARE IR Al DA L e B SO AT RCEL . DA yolov5_s-v61_syncbn_8xb16-
300e_coco.py S, FATRFARIEA A 1 h BERCHR A 21 L B SCPF P i 47 B

4711 EESH

W SERBRIARE N 2R EBRNSE. PlgigH ¥ deepen_factor il widen_factor,
MMYOLO (14 [ 28 L AH A FH TATT KA TIRAL KN e T AFRAT M A L B SO o B s S S 24

MR ¥ A GPU By Batch size
I B AN GPU 4B B BAE n B AR H

val_batch_size_per_gpu = 1

2

img_scale = (640, 640) #EE, RE
deepen_factor = 0.33 # TR WG EEEN %GR E T, YOLOvs-s & 0.33
widen_factor = 0.5 # AR W G SR E W 4E B E T, YOLOvS-s % 0.5
max_epochs = 300 # mAINEBRIK 300 %
save_epoch_intervals = 10 # BAEEfE, & 10 /> epoch IifE—Wk
train_batch_size_per_gpu = 16 # YL E/N GPU # Batch size
train_num_workers = 8 # WNHEH BN GPU 4T BRIE I H & EK

#

#

val_num_workers

263
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MMYOLO, %% 0.6.0

47.1.2 EREE

TE MMYOLO HyBECE A, FATEEH model FEORELEAM FEI AL Br T backbone, neck SFHi 4 W 442
44, IRFETE data_preprocessor, train_cfg fll test_cfg. data_preprocessor 5%} dataloader
) B B A T IAL . AR E Y train_cfg fl test_cfg BT EUIZGMNKHEE S
.

anchors = [[(10, 13), (16, 30), (33, 23)], # % REWHEBELERR
[(30, 61), (62, 45), (59, 119)1,
[(116, 90), (156, 198), (373, 326)1]

strides = [8, 16, 32] # LIAHEAL AW FIE

model = dict (
type='YOLODetector', # #ill&4
data_preprocessor=dict ( # BEALEENEE, @ ¥+ EHEHE—Ff padding
type='mmdet .DetDataPreprocessor', # BREMAERNEA, T UL
< 'YOLOv5DetDataPreprocessor' W4&EE &k
mean=[0., 0., 0.1, # ATHWILFTWMENEKET—EEHME, % R G. B #/F
std=[255., 255., 255.1, # ATHWINARTMEHEGE—LEETEZ, % R. 6. B #F7
bgr_to_rgb=True), # Z&¥EEHE BN BGR ¥ 4 RGB
backbone=dict ( # F-T W% WEE L
type='YOLOv5CSPDarknet', # ETMLHEF, BRI W& HFH 'YOLOVv5CSPDarknet’,
— '"YOLOv6EfficientRep', 'YOLOXCSPDarknet' 3 F
deepen_factor=deepen_factor, # 54| [ 4% 445 E 0 4% 5k A+
widen_factor=widen_factor, # 5| W % 44 % E 14 5 A+
norm_cfg=dict (type='BN', momentum=0.03, eps=0.001), # H—1HE (norm layer) MWL
I
act_cfg=dict (type='SiLU', inplace=True)), # WHEH# (activation function) WTE
T
neck=dict (
type='YOLOVSPAFPN', # ¥ %MW neck £ YOLOVSFPN, HA1FAEXHF 'YOLOV6RepPAFPN',
— "YOLOXPAFPN'
deepen_factor=deepen_factor, # 5% {4 45405 0 %6 i A F
widen_factor=widen_factor, # 45| W% %4 % E 0 4 i A+
in_channels=[256, 512, 10241, # @A\ #, 5§ Backbone iyt Hw—3
out_channels=[256, 512, 1024], # W d@HH, 5 Head My NEH —3
num_csp_blocks=3, # CSPLayer W bottlenecks W&
norm_cfg=dict (type='BN', momentum=0.03, eps=0.001), # [H—1{E (norm layer) M

act_cfg=dict (type='SiLU', inplace=True)), # HMIE®EH (activation function) W&
bbox_head=dict (

type='YOLOvSHead', # bbox_head HWXA Z 'voLOv5Head', #HA1H Rt L¥ 'YoLoveHead’,
— '"YOLOXHead'

CRoTakEE)
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head_module=dict (
type='YOLOv5HeadModule', # head_module WA & 'YOLOv5HeadModule', #HA1H#l
#, % FH 'YOLOv6HeadModule', 'YOLOXHeadModule'
num_classes=80, # 4% WEF &
in_channels=[256, 512, 10241, # ¥ AN##E#, § Neck Wb ®—3%
widen_factor=widen_factor, # %[ % 454+ 5 6 45 i A F
featmap_strides=1[8, 16, 321, # % R ERFMEENFIE
num_base_priors=3), # fZ—E L, LHEHNLE
prior_generator=dict ( # WA (prior) 4 KHENTE
type='mmdet .YOLOAnchorGenerator', # S£IAHEAL K EH LA Z mmdet FH
— '"YOLOAnchorGenerator'
base_sizes=anchors, # %R@iéﬁ%%’f@%%"ﬂf
strides=strides), # GBEAREZG T, 5§ FPN HIESE . WERLE base_
wsizes, NMYB FEEEHMNA base_sizes,
)
test_cfg=dict (
multi_label=True, # T ZXAFIMKRLEZELZEREAE, BRINREA True
nms_pre=30000, # NMS HIRG M2 ASNIESE
score_thr=0.001, # WEXAWME, KT score_thr HBRMMEYLHE FLE
nms=dict (type='nms', # NMS Hj%EA
iou_threshold=0.65), # NMS # {4
max_per_img=300)) # BKEK nNMs FRYE R ABIMNAELRH

47.1.3 WIRSRFIENEES

TEME ST HEAT USRI B e , FR AT 75240 B Dataloader - #H4H dataloader 75250 B 4i i 4K (dataset)
AL PR (data pipeline) .t FXEIHCERAE %, FATH A )AL R R 4L dataloader PiCE: ) 4
5. HT MMYOLO a5 i H AR N BRI A Bt 7 vk, Rt [ MMDetection Hif)
FAWBERN A S 2R B S

YOLOVS iy llZh-5 MK r Bl mAr e —E 225, BRI BT 4

dataset_type = 'CocoDataset' # HiEFHEEA, By HA ke X HKiELE
data_root = 'data/coco/' # FKIBWRKEZ

pre_transform = [ # | EHEZI AL
dict (
type='LoadImageFromFile'), # # 1 MNmf, AXHBEEMHEE%
dict (type='LoadAnnotations', # % 2 M, ST YUMEL, WmBECHEBEER
with_bbox=True) # =2 &ffFFEME (bounding box), HAEMEEERE A True

albu_train_transforms = [ # YOLOV5-v6.1 &JFEF, 5| N7 Albumentation K&

BHATEGOBER, FRRERAN 1.0+ EEE)
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(& k)
dict (type='Blur', p=0.01), # EGEH, BHBEE 0.01
dict (type='MedianBlur', p=0.01), # HEEW, EHEE 0.01
dict (type='ToGray', p=0.01), # ML K EEG, RREME 0.01
dict (type='CLAHE', p=0.01) # CLAHE ([R#| %I B 38 b B o7 B3 ) AR 8

B, EEBEUME 0.01
]

train_pipeline = [ # Y A aE LA

*pre_transform, # BINE R E I S BE R TR E
dict (

type='Mosaic"', # Mosaic {YEIEEF %

img_scale=img_scale, # Mosaic HiEIGIE)E By B4 R

pad_val=114.0, # ERBEAGEE

pre_transform=pre_transform), # Z R Gl## pre transform Y HEHEZITORE
dict (

type='YOLOv5RandomAffine', # YOLOVS5 WFEHNL{H 4T 4 #

max_rotate_degree=0.0, # BARERE

max_shear_degree=0.0, # BAEVAE

scaling_ratio_range=(0.5, 1.5), # E{&% 450 EE
border=(-img_scale([0] // 2, -img_scalel[l] // 2), # M#r\E&H & JZH 50 WM 24

AR o JE
border_val= (114, 114, 114)), # W ARBHA 4 ZE
dict (
type="'mmdet.Albu', # mmdet WH Albumentation HIEHTE

transforms=albu_train_transforms, # Z R GlZEH albu train transforms #4858 i A2
bbox_params=dict (

type='BboxParams',

format="pascal_voc',

label_fields=['gt_bboxes_labels', 'gt_ignore_flags']),

keymap={
'img': 'image',
'gt_bboxes': 'bboxes'
)y
dict (type='YOLOv5HSVRandomAug'), # HSV ML IR
dict (type="'mmdet .RandomFlip', prob=0.5), # MBI, BEME 0.5
dict (
type='mmdet .PackDetInputs', # W B e A A A
AR AR

meta_keys=("'img_id', 'img_path', 'ori_shape', 'img_shape', 'flip',
'flip_direction'))
]
train_dataloader = dict( # %4 dataloader TE
batch_size=train_batch_size_per_gpu, # W4 HE | GPU ) Batch size
num_workers=train_num_workers, # J|ZH B GPU 4B B HE n a4 R 5

Qi3]
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persistent_workers=True, # WEXEH True, dataloader HEHXRZT— W 514 * HEAEZE W T
HAR, DL A
pin_memory=True, # FEHTAAF, ¥4 CcrPu WHEH I
sampler=dict ( # Y| LEHIEH AL
type='DefaultSampler', # BRIAWRHH, AN HLHAMELH X%, F5% https://
—github.com/open-mmlab/mmengine/blob/main/mmengine/dataset/sampler.py
shuffle=True), # FALITE G5 LA oy 7
dataset=dict ( # WEHKEEHTRE
type=dataset_type,
data_root=data_root,
ann_file='annotations/instances_train2017.json', # #riE XHER
data_prefix=dict (img='train2017/"), # EHEGBEZAN%
filter_cfg=dict (filter_empty_gt=False, min_size=32), # EGFurrEmoljii g
pipeline=train_pipeline)) # X ZHZ W AIHEW train pipeline & X W H A T4

YOLOVS (K BER A Letter Resize B iRACRE IR KA B —BIMIR R, dEmA R B 1T IEB K
Db PIERATTAER U P IR AR A R ) A el A T HE 2

test_pipeline = [ # MK %44 niE

dict (
type='LoadImageFromFile'), # #% 1 MNaf, NXHBEERHHE

dict (type='YOLOvSKeepRatioResize', # % 2 MNafE, HREFK T B EEANE K
scale=img_scale), # %% A B A7 R

dict (
type='LetterResize', # # 3 MR, WR LM FIEERMEE AN K
scale=img_scale, # E&%ijt B Ar R
allow_scale_up=False, # ¥ ratio > 1 H, B%AFHKAEE,
pad_val=dict (img=114)), # TR EHEFHLEE

dict (type='LoadAnnotations', with_bbox=True), # % 4 MNufd, Xt T UwEE, WwEvHEEE

dict (
type='mmdet .PackDetInputs', # ¥HEEEAEN BN Rz
meta_keys=("'img_id', 'img_path', 'ori_shape', 'img_shape',

'scale_factor', 'pad_param'))

val_dataloader = dict (
batch_size=val_batch_size_per_gpu, # Wifi ¥4 GPU # Batch size
num_workers=val_num_workers, # IifH ¥/ GPU 4T By 24k 4 4 A2 4%
persistent_workers=True, # WHEZEH True, dataloader ZHH%RT—HZERL x F LB T
#HAE, T UEY A
pin_memory=True, # HEH T AT, T4 CPU WFEH A
drop_last=False, # & % 7 )5 & B4k — Mk B9 88

[@iEEz3)
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sampler=dict (
type='DefaultSampler', # BRIAWIRME, FHZFL4 X403 04 Rl %
shuffle=False), # i fnill3 B A~ 47 4L 4038 7 7
dataset=dict (
type=dataset_type,
data_root=data_root,
test_mode=True, # JTEMRAER, #FEEELRERMIRE
data_prefix=dict (img='val2017/"), # EZBEZH%
ann_file='annotations/instances_val2017.json', # ik XHEE
pipeline=test_pipeline, # XEHZHUEN test_pipeline E ML A
batch_shapes_cfg=dict ( # batch shapes [ #&
type='BatchShapePolicy', # HW{kf batch #HHEALHEF[FE—/ batch AWEE pad %X
K, RERENRIEAEF A batch oy EMGRE—#
batch_size=val_batch_size_per_gpu, # batch shapes 55Wl] batch size, % TIHiE
W ¥ GPU # Batch size
img_size=img_scale[0], # E{&m R~
size_divisor=32, # padding )& # E4&H A/NNZ T D pad size divisor #[&
extra_pad_ratio=0.5))) # #FE pad HEFK LA

test_dataloader = val_dataloader

PRI TN AR ERR A B RAR ERR R . SIS A BCE ) — D e — AN R AR (Metric) AL
B

val_evaluator = dict ( # IiFatF2{F F B+ 25
type='mmdet .CocoMetric', # HTIHEHRME AR, AP 1 mAP # coco Y 464%
proposal_nums= (100, 1, 10), # T ERNESE, ®BEH Proposal #HE
ann_file=data_root + 'annotations/instances_val2017.73son', # #riE XfFEAE
metric='bbox', # FEWEHTFMER, bbox  ATHI

)

test_evaluator = val_evaluator # JI| &t F24F F o 77| 25

BT BAREE A R c:, H Ik MMYOLO H1f) test_dataloader fil test_evaluator FlEIEN
T val. WRELRFAENREHEE DRSS, WmT MG A B L E

# ARG A,
# BRI EREREAUATRRER
test_dataloader = dict (
batch_size=1,
num_workers=2,
persistent_workers=True,
drop_last=False,
sampler=dict (type='DefaultSampler', shuffle=False),

dataset=dict (

Qi3]
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type=dataset_type,
data_root=data_root,
ann_file=data_root + 'annotations/image_info_test-dev2017.json’',
data_prefix=dict (img='test2017/"),
test_mode=True,
pipeline=test_pipeline))
test_evaluator = dict (
type="mmdet .CocoMetric',
ann_file=data_root + 'annotations/image_info_test-dev2017.json’',
metric="'bbox"',
format_only=True, # REEAMEHEEA coco W JSON B AIHFEAF
outfile_prefix="'./work_dirs/coco_detection/test') # ERFWH JTSON X%

47.1.4 JIgRF B E

MMEngine ] Runner {# 1] Loop SR HlIZ5E, Bub AR Ae . 7 ml AGE T3 48 5 B st B R I ZR 48 Ul
Bk a] B o

max_epochs = 300 # & ANZHK 300 #
save_epoch_intervals = 10 # RiE[[G, & 10 %L —K

train_cfg = dict(
type='EpochBasedTrainLoop', # &MW@A WER, F5%E https://github.com/open-mmlab/
—mmengine/blob/main/mmengine/runner/loops.py
max_epochs=max_epochs, # & AINZ®HK 300 %
val_interval=save_epoch_intervals) # IiL[a[E, & 10 /> epoch Hif—W&
val_cfg = dict (type='ValLoop') # HiEf&¥fay %A
test_cfg = dict (type='TestLoop') # MRAMEIAER

MMEngine 32 FEh AT B IR , B A04R AT PAZE R TE 280 epoch Il 2B Bt , &F[E]FE 10 4> epoch BrilE—ik , #|
% )5 20 epoch YI|ZEH43FE 1 4> epoch B IE—ik , NIFLEGER:

max_epochs = 300 # & AN 300 %
save_epoch_intervals = 10 # ZiL |7, 10 WIHIE— K

train_cfg = dict(
type='EpochBasedTrainLoop', # WAMWIHWER, F45%E https://github.com/open-mmlab/
—mmengine/blob/main/mmengine/runner/loops.py
max_epochs=max_epochs, # & AlZ%k 300 %
val_interval=save_epoch_intervals, # IiEld[G, & 10 /> epoch IHiE—
dynamic_intervals=[(280, 1)1) # %| 280 epoch FF#a¥#AFIRE 1 HFEF K
val_cfg = dict(type='ValLoop') # HiEff3ay KA
test_cfg = dict (type='TestLoop') # M RIEIFH KA
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optim_wrapper ;@2 BEALH KB B FE . ifbdidf s (OptimWrapper) AL T IALERITIAE, i
SCRAB LR . IRENRIEINGF e . 2 NAER LR 2.

optim_wrapper = dict ( # h{LEHEREE
type='OptimWrapper', # HABHRGEA. TUWHE Ampoptimwrapper KB FRAMHE I 4
optimizer=dict ( # MILARE. X# PyTorch WE&MHNE., F5F https://pytorch.org/
—docs/stable/optim.html#algorithms
type='SGD', # FEHLMEET B
1r=0.01, # H##J=F
momentum=0.937, # M3 &M AN ET K
weight_decay=0.0005, # # & Z
nesterov=True, # J /B Nesterov momentum, AN http://www.cs.toronto.edu/~
—hinton/absps/momentum.pdf
batch_size_per_gpu=train_batch_size_per_gpu), # ZELITEIT B 3B E I 2 3% ik
clip_grad=None, # BERWHEE, XEH None xHBEHK Y. /1 FEFN https://mmengine.
—readthedocs.io/zh_CN/latest/tutorials/optim_wrapper.html
constructor='YOLOv50ptimizerConstructor') # YOLOv5 i{t &tz %

param_scheduler FE M T ESHOMER (Parameter Scheduler) SiFFE I AAS B SEL (610> F A
). HFAT LA A Z AR BERR K G T 35 1 SO R R . 52 40 3 AR FISHOR EERS APT SCR
HERELZ(EE . 78 YOLOVS v, S SC I R J%, MEPAE IS param_scheduler SEP. R AFRATR
T YOLOv5ParamSchedulerHook RSEHL (ILFY), XFRME ] B E 218 i 2= .

param_scheduler = None

47.1.6 9¥icE
H P RAFENIZE . A s EEr Easmes+, DAEAEZ AT A0 A — S8 i . B i PR AS [ 0 B+
B, —Ffh2 default_hooks, H—FPE& custom_hooks,

default_hooks &7, HTEEZITHRLIEHHNHT. XEHTHLAEBAEAEHR, WRERE,
runner B ERIAE . WERZEEHERAS T, A P A DKL B BN None,

default_hooks = dict (

param_scheduler=dict (
type='YOLOv5ParamSchedulerHook', # MMYOLO FEIAFXJH Hook F AIATHMABHSE WA
scheduler_type='linear',
lr_factor=0.01,
max_epochs=max_epochs),

checkpoint=dict (
type="'CheckpointHook', # #% M4 FFEHRGFHEAGMEL Hook

Q¥iEi3)
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interval=save_epoch_intervals, # 4 10 #{%&F 1 KM ELH
max_keep_ckpts=3)) # wEZ{xGF 3 M E LY

custom_hooks @&—/F. H PRI AFEIX N FEHINA B & LI+, Bl EMAHook .

custom_hooks = [
dict (
type='EMAHook', # SEIHMNE EMA(FHEMHHFH) EHH Hook
ema_type='ExpMomentumEMA', # YOLO H{#H ¥ & EMA
momentum=0.0001, # EMA #3)&5%
update_buffers=True, # ZEHITEHEAWSRFZ WY running averages
priority=49) # &KW ET NORMAL (50)

47.1.7 BITHXEE

default_scope = 'mmyolo' # BRIAWEMBE L, BANREM BB P FHESR., FHF hetps://
—mmengine.readthedocs.io/zh_CN/latest/tutorials/registry.html

env_cfg = dict(
cudnn_benchmark=True, # &% & cudnn benchmark, I#HE¥RENLHITE, 7 hoEi| %
mp_cfg=dict ( # ZHBEKE
mp_start_method='fork', # {#Jfl fork KEFHL#AE. ‘fork’ ®EHHN ‘spawn’ FE, {EF
HEARE, H54E https://github.com/pytorch/pytorch/issues/1355
opencv_num_threads=0), # %H opencv W %XV #E R %EAT
dist_cfg=dict (backend='nccl'), # S AMHFEE

vis_backends = [dict (type='LocalVisBackend')] # HME%, 5% https://mmengine.
—readthedocs.io/zh_CN/latest/advanced_tutorials/visualization.html
visualizer = dict (

type="'mmdet .DetLocalVisualizer', vis_backends=vis_backends, name='visualizer')
log_processor = dict(

type='LogProcessor', # HEAEEHTAEZTHEZR

window_size=50, # HEHEWTFHEC

by_epoch=True) # &M epoch BAMELZ. FELINAEITH RERT —F.

log_level = '"INFO' # HZEZEYH

load_from = None # W% EEAMBEALE SFEATINGEE. XALKEI4.

resume = False # %M ‘load from' T EXWAEELEKE., WHE “load from' # None, VHIkE._
o work dir' WHERIHHBALEE.
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47.2 BCE 34

Tr config/_base_ {3 H A BT ERIA K E (default runtime). ] _base_ T4 E., ¥
AR Je4s B E (primitive)

XFF ] — SRR A TR, A ST — A X B IR IC B SCIE . A H A ) C B SO ML K XA
JECAGTRC B SO o Rl RE PRAUETIC B SO S R AR IR 3.

AT ET R, FRATE W TTERE MR A k. B, ansAE YOLOvSs [ ELal A T —2efze, thanf& ik
WZEIREE, P E e DAEZ3SE _base_ = ./yolov5_s-v61_syncbn_8xbl6-300e_coco.py 4L
FEERRY) YOLOVS 2544, AR 548 eOie B SO b i L BES B A SE LR 7K .

WRARTEAS A AT A I EA I G 25, IRAW PATE configs SURIE T EIE—ASF i
il yolov100 {43z,

B 241777527 MMEngine JIL 8 SR .
WS BCE _base FE, AR DABLE 2 A HCESCUFR AR H WP ST
M _base_ NICHRAETFATHI, FRMR—EE SR A

_base_ = '../_base_/default_runtime.py'

M _base_ @EZAIIFHARIINERT, FRMPRZ LTS

_base_ = [
'./yolov5_s-v61_syncbn_8xbl16-300e_coco.py',
'../_base_/default_runtime.py'

1

MR FERENE M, JPAEZE T min run mmdet print_config /PATH/TO/CONFIG & FHSE
BELE .

47.2.1 ZPEREMEEXHENIBSIAT

Ay, BEFSEE _delete_=True K ZMEHLRINC B SCIF LA — LN 2R . B ¥F T DAZ I MMEngine it
EOCVFRR KRG — LR A5 5

£ MMYOLO H., 4k 7 2y RTMDet (1) 3= T/ 25 11 526 Py 25 -

model = dict (
type='YOLODetector',
data_preprocessor=dict (...),
backbone=dict (
type="'CSPNeXt ',
arch="pP5",

(FItgss)
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expand_ratio=0.5,

deepen_factor=deepen_factor,

widen_factor=widen_factor,

channel_attention=True,

norm_cfg=dict (type='BN"),

act_cfg=dict (type='SiLU', inplace=True)),
neck=dict (...),

bbox_head=dict (...))

R AH 48 RTMDet £ T M 4% ) CSPNext P iy YOLOv6EfficientRep, > CSPNext #l
YOLOveEfficientRep WA A7 B (channel_attention #ll expand_ratio), ixX il & &
ffifl _delete_=True FFHiWH KB backbone I G EHTHE

_base_ = '../rtmdet/rtmdet_1_syncbn_8xb32-300e_coco.py"'
model = dict (
backbone=dict (
_delete_=True,
type="'YOLOv6EfficientRep',
deepen_factor=deepen_factor,
widen_factor=widen_factor,
norm_cfg=dict (type="BN', momentum=0.03, eps=0.001),
act_cfg=dict (type="'RelLU', inplace=True)),
neck=dict (...),

bbox_head=dict (...))

47.2.2 EREENHEMPEIEE

B B SO B ] — e bRl AR g, BIANERAE Y train_pipeline/test_pipeline. FRATHEZE B
ffJ train_pipeline/test_pipeline ZJ5, TEMENZIHEH data B, 40, FRATEAEIZEE00
B, 228 YOLOVS W28 img_scale Y|4 R EFHAE Y ZrBHES I YOLOVSMixUp (e 5H, img_scale/
train_pipeline/test_pipeline effTAHEE S HH AL & .

i A yoLovSMixUp #{#s s i, FFENF voLovoMixUp Z B f Il 2 HcHi b B i AR e SCAE
pre_transform H1. FE4HIFERIEMF RS 0L YOLOVS J5.52 Fo 5230 A AR AT o

_base_ = './yolov5_s-v6l_syncbn_8xbl16-300e_coco.py'
img_scale = (1280, 1280) # HJ, 5%/F
affine_scale = 0.9 # FETHERE

mosaic_affine_pipeline = [
dict (

type="'Mosaic',

(Rt
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img_scale=img_scale,
pad_val=114.0,
pre_transform=pre_transform),
dict (
type='YOLOv5RandomAffine',
max_rotate_degree=0.0,
max_shear_degree=0.0,
scaling_ratio_range=(1 - affine_scale, 1 + affine_scale),
border=(-img_scale([0] // 2, —-img_scalell] // 2),
border_val= (114, 114, 114))

train_pipeline = [
*pre_transform, *mosaic_affine_pipeline,
dict (
type='YOLOvV5MixUp"', # YOLOVS5 Wy MixUp (E/&IRA) HKiLHE
prob=0.1, # MixUp HEZ
pre_transform=[*pre_transform, *mosaic_affine_pipelinel), # MixUp =z ®l I %% 4E 4
R, 4 BEFALERE. 'Mosaic’' f1 'YOLOv5RandomAffine'
dict (
type="mmdet .Albu’',
transforms=albu_train_transforms,
bbox_params=dict (
type='BboxParams',
format="'pascal_voc',

label_ fields=['gt_bboxes_labels', 'gt_ignore_flags']),

keymap={
'img': 'image',
'gt_bboxes': 'bboxes'

)y
dict (type="'YOLOv5HSVRandomAug'),
dict (type='mmdet .RandomFlip', prob=0.5),
dict (
type="mmdet .PackDetInputs’,
meta_keys=("'img_id', 'img_path', 'ori_shape', 'img_shape', 'flip',

'flip_direction'))

test_pipeline = [
dict (
type='LoadImageFromFile'),
dict (type='YOLOv5KeepRatioResize', scale=img_scale),
dict (

CFoiaks:)

274 Chapter 47. %7=] YOLOV5 Bt &




MMYOLO, %% 0.6.0

(£ 50

type='LetterResize',
scale=img_scale,
allow_scale_up=False,
pad_val=dict (img=114)),
dict (type='LoadAnnotations', with_bbox=True),
dict (
type="mmdet .PackDetInputs',
meta_keys=('img_id', 'img_path', 'ori_shape', 'img_shape’',

'scale_factor', 'pad_param'))

train_dataloader = dict (dataset=dict (pipeline=train_pipeline))
val_dataloader = dict (dataset=dict (pipeline=test_pipeline))
test_dataloader = dict (dataset=dict (pipeline=test_pipeline))

BATEHEE LM train_pipeline/test_pipeline RJ51&E£%| data H,
FIRER), WIERFATEM syncBN P #| BN 5 # MMSyncBN, ATREZE il & S & —4 norm_cfg.

_base_ = './yolov5_s-v61l_syncbn_8xbl16-300e_coco.py'
norm_cfg = dict (type='BN', requires_grad=True)
model = dict (

backbone=dict (norm_cfg=norm_cfqg),

neck=dict (norm_cfg=norm_cfqg),

-)

4723 S base 4T E

WS A BRI E P R _base_ SCPFPRYAE S, WATDAUEE G {({_base_.xxx}} KI5 aRIKE
XM AE A PE Do MAEFT MMEngine . iSRRI ({1} ) IEL. Bl

_base_ = '../_base_/default_runtime.py'

o~ 2

pre_transform = _base_.pre_transform # %L & pre transform % T _base H&E I pre_

—transform
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47.3 BEHESHIEHER

Y3247 tools/train.py fll tools/test.py W, APAMLT ——cfg-options JAE ML E .
o BT S
T DA BRI TE B SCOR Y dict SR MR G B BT B4, ) ——cfg-options model.
backbone.norm_eval=False ¥ 3T W 4 F1 ) irg BN SHRFMCN train .
o BRI EL A FR i

TEWCE SO, — S F M E W S S R b B, HFEINERAE data.train.
pipeline WHE— 1%, AN [dict (type='LoadImageFromFile'), ...]. WRFER
'LoadImageFromFile' I 'LoadImageFromNDArray', FEEEN FAER: ——cfg-options
data.train.pipeline.0.type=LoadImageFromNDArray.

* HHAIREOTA(E

AR B E 2 S KRBT H. BN, B E SCMFE R B model.data_preprocessor.
mean=[123.675, 116.28, 103.53]. WIRTENASXA4, WAL ——cfg-options model.
data_preprocessor.mean="[127,127,127]1" EEHRE. FEFE, 5|5 " B FESIT
HEARRA LT, I HAERE 515 WA VA 45

47.4 BLE N HBRME

A TG A T AR OR a3 BB SCPE . TRk IR A [R] 4 A%

{algorithm name}_{model component names [componentl]_[component2]_[...]}-[version id]_
— [norm setting]_[data preprocessor type]_{training settings}_{training dataset.

—information}_[testing dataset information].py

AR5y R 8 ANy, Hop 4 BSR4 ASRTERR Y BN, BN R BRI RO -
HEH. (Y ORI, (] ORI

* {algorithm name}: BYEWZAFR. BWPUEKMERZFR, FU yolovs, yolove, yolox 45,

* {component names}: BYEF AR, U0 backbone, neck Z£. 4N yolov5_s AR E 45
T deepen_factor=0.33 PANIETEEHA T widen_factor=0.5,

e [version_id] (W]#): T YOLO FRAH ZEEM M E T4 B ARk, HILRA version
id XA RETHAZ F 255, Bl YOLOVS # 3.0 AR Focus BAERE— T REE,
6.0 LUSHIMRACR A conv EVERSE T RFEZ.

e [norm_setting] (AJ#E): bn /8 Batch Normalization, syncbn 378 Synchronized Batch

Normalization,
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e [data preprocessor typel] (] #): fast F /R~ YOLOv5DetDataPreprocessor F: fit &
yolov5_collate #EF7T 80 FAL $E, I 453 & L BRIA Y mmdet .DetDataPreprocessor H kR, {H
FERT AT S5 AL B RIEPERA

* {training settings}: YIZREEMEE, FIU batch K/, BPEsbag. ik, SEHE A
i R WRAER. BllN: 8xb16-300e_coco Fnfliff 8 4~ GPU 44 GPU 16 K&, FH-iIl%: 300 4~
epoch., #HENE:

- {gpu x batch_per_gpu}: GPU ¥ HIE1 GPU WyFEAR%L. N 4x4b & 4 4> GPU &4~ GPU
4 KEMHES .
- {schedule}: Y%} %, MMYOLO H¥kiA K 300 4~ epoch,

e {training dataset information}: Y% I, U coco, cityscapes, voc-0712,

wider—-face, balloon,

* [testing dataset information] (A[¥E): WMHAKHEEE, M T UL e R s 4 b rsia
B QNSRBI U 2R i i Bt S 2 A )
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https://github.com/open-mmlab/mmyolo/blob/main/mmyolo/models/data_preprocessors/data_preprocessor.py#L9
https://github.com/open-mmlab/mmyolo/blob/main/mmyolo/datasets/utils.py#L12
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CHAPTER 48

/|

A ZEE B EE AT

IRE LI Haiysn 215258 Mosaic Fl MixUp —+f, FEiafTid B8 h 77 28R B 2 5K I iARTE R Bk TRl .
£ OpenMMLab % #fs 1454 pipeline Hh— /@ SRBUN B R AR T 75 FRDIRE, ¥E MMDetection
Z P YOLOX i H 7 MultilmageMixDataset BI85 155 32 A% 4

MultiImageMixDataset IBHE LI SE A — P4 Mosaic Ml RandAffine ZEEIEITE, I
CocoDataset HLFRZEAL A—MUFEE F FFREMEN pipeline o XAy i n] DAPRE Y 2 R &
FH R . RO AR B

train_pipeline = [

dict (type='Mosaic', img_scale=img_scale, pad_val=114.0),
dict (

type="'RandomAffine',

scaling_ratio_range=(0.1, 2),

border=(-img_scale[0] // 2, -img_scale[l] // 2)),
dict (

type="MixUp"',

img_scale=img_scale,

ratio_range=(0.8, 1.6),

pad_val=114.0),

]
train_dataset = dict (
# use MultilmageMixDataset wrapper to support mosaic and mixup
type="'MultiImageMixDataset"',
dataset=dict (

(Rt
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https://github.com/open-mmlab/mmdetection/blob/master/mmdet/datasets/dataset_wrappers.py#L338
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type='CocoDataset',
pipeline=|[

dict (type='LoadImageFromFile'),

dict (type="'LoadAnnotations', with_bbox=True)
1)y

pipeline=train_pipeline)

B PRSIk & — A8 b X T AZE MMDetection f{) FH PRI, H 29 250 Mosaic 25751 F
MultiImageMixDataset FCAIA, 1 HIXFES IR L BRI BRARNE L .

BT fRGSXAN A, AE MMYOLO Hit—#£ 3847 T faifk. Bl pipeline 3KHF| dataset %4, Hmfuk
AIPARF Mosaic SR A ISR 1Y SCEUAN G F BENLENFE B E—FE, A REAIREER . MR ES
Hh

pre_transform = [
dict (type='LoadImageFromFile'),
dict (type="'LoadAnnotations', with_bbox=True)
1
train_pipeline = [
*pre_transform,
dict (
type="'Mosaic',
img_scale=img_scale,
pad_val=114.0,
pre_transform=pre_transform),
dict (
type="'mmdet .RandomAffine’,
scaling_ratio_range=(0.1, 2),
border=(-img_scale[0] // 2, -img_scale[l] // 2)),
dict (
type='YOLOXMixUp',
img_scale=img_scale,
ratio_range=(0.8, 1.6),
pad_val=114.0,

pre_transform=pre_transform),

— A2 R 4% MixUp 1) YOLOVS-m [ E40F BiR :

mosaic_affine_pipeline = [
dict (

type="'Mosaic',

(CF ks
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img_scale=img_scale,
pad_val=114.0,
pre_transform=pre_transform),
dict (
type='YOLOv5RandomAffine',
max_rotate_degree=0.0,
max_shear_degree=0.0,
scaling_ratio_range=(1 - affine_scale, 1 + affine_scale),
border=(-img_scale([0] // 2, —-img_scalell] // 2),
border_val= (114, 114, 114))

# enable mixup
train_pipeline = [
*pre_transform, *mosaic_affine_pipeline,
dict (
type="'YOLOv5MixUp',
prob=0.1,
pre_transform=[*pre_transform, *mosaic_affine_pipeline]),
dict (
type="mmdet .Albu’',
transforms=albu_train_transforms,
bbox_params=dict (
type='BboxParams',
format="'pascal_voc',

label_ fields=['gt_bboxes_labels', 'gt_ignore_flags']),

keymap={
'img': 'image',
'gt_bboxes': 'bboxes'

)y
dict (type="'YOLOv5HSVRandomAug'),
dict (type='mmdet .RandomFlip', prob=0.5),
dict (
type="mmdet .PackDetInputs’,
meta_keys=("'img_id', 'img_path', 'ori_shape', 'img_shape', 'flip',

'flip_direction'))

Hs AR R R, A5 2T Dataset AR B0 R A4 47 pipeline BIn], HAACHEAT :

def prepare_data(self, idx) -> Any:
"""Pass the dataset to the pipeline during training to support mixed
data augmentation, such as Mosaic and MixUp."""

if self.test_mode is False:

Ch
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data_info = self.get_data_info (idx)

data_info['dataset'] = self

return self.pipeline(data_info)
else:

return super () .prepare_data (idx)
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cHAPTER 49

Te% B nter il

Jied% AR (Rotated Object Detection) , X FRNAT 18] HA#4E (Oriented Object Detection) , i FEIZER I H
H AR E A [E A5 2 BARR  mfE R . Bl e LERFRTER, DRSS IEE B B ERAE, 5
IEREHRTE . PUEH BAERRARE) B ARE I . e B AR ilFe AR H . 5030, RGE S, Hals it
Beep Mg Algs NI SRR A )2 W H

ST EL A PRI 5% SCR MMRotate 131
MMYOLO ek F AR M- MMRotate 1x, 3t5% SOk 7746 10554 %% MMRotate 1x.

RERELFNZATAE MMYOLO Il ZRAN i ek HARKNAEA, H i 04F T RTMDet-R,

49.1 YiREES

ST e HAMS AL, B BRs o EdR 2 DOTA SdisdE, HT DOTA Hdiade i) R o HEsie K,
LT ST O R AL B, RSl #1155 Preparing DOTA Dataset.

YUBZIYEOE Vi SAT A INNE

mmyolo

I— data

If split_ss_dota

| }— trainval

\ |— images
If annfiles

|
|
|
| |

| }— test

(Rt
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https://mmrotate.readthedocs.io/zh_CN/1.x/overview.html
https://mmrotate.readthedocs.io/zh_CN/1.x/get_started.html
https://github.com/open-mmlab/mmyolo/tools/dataset_converters/dota_split
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| | — images

| | — annfiles
FA* split_ms_dota

| F—— trainval

| — images

| \ — annfiles
| }— test

| \ — images

| | — annfiles

H split_ss_dota BHRNEYI A, split_ms_dota B2 RKEYH, FIARIEGEIE L.

X SRR , FATE DO R 540y DOTA A% I AT, At s R F A e 455 18 24 config

AR AR B A AN S A B AT o

HTITER, BATFBR L T ET COCO MRS AR, 152 B MAE i 77 7E COCO Hrit

segmentation FRZEHT, RFIUNF :

{
"id": 131,
"image_id": 72,
"bbox": [123, 167, 11, 371,
"area": 271.5,
"category_id": 1,
"segmentation": [[123, 167, 128, 204, 134, 201, 132, 16711,

"iscrowd": O,

49.2 BB

X HLPA RTMDet-R 4 Bil /v 43 Jiefe H ARSI A e 8 SCPE, o R AUK-FAR I ], EREN eI

5, BIEEIREAEI GO E . RSk WAL
7321 T MMEngine fRCESCPERSE, KB nT LA Ji] MMRotate 8L .
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49.2.1 BiREMIFNZEEE

T EE SO EEREE SE 252 5] YOLOVS B & S 4E. R 4R e H AR — S B

dataset_type = 'YOLOvVSDOTADataset' # #HABHE XA 0¥k ke U HdE &
data_root = 'data/split_ss_dota/' # HWIEME KR

angle_version = '1e90' # HAEEEWEN, HU XHF oc, 1e90 #1 lel35

train_pipeline = [
# B3 BUR 2
dict (

type='LoadImageFromFile'), # # 1 M, N XHEAEE i E%
dict (type='LoadAnnotations', # # 2 N, X THWER, A CHEEEEL
with_bbox=True, # & & FFEM (bounding box), HArBRMNFEXKE A True
box_type='gbox'), # {HEELEMIREMRR, M AE LR & BN 8 B o Wi
dict (type='mmrotate.ConvertBoxType', # /ég 3 /j\iﬁﬁ, %iﬁ%ﬁfifﬁﬁ
box_type_mapping=dict (gt_bboxes="'rbox')), # &L WAriE 2N A e AR T

# WEBE A H R
dict (type='mmdet .Resize', scale=(1024, 1024), keep_ratio=True),
dict (type='mmdet .RandomFlip"',
prob=0.75,
direction=['horizontal', 'vertical', 'diagonal']),
dict (type="mmrotate.RandomRotate', # JEit¥EHE
prob=0.5, # jE#EME 0.5
angle_range=180, # ¥ 6E 180
rotate_type='mmrotate.Rotate', # FE# F ik
rect_obj_labels=[9, 11]1), # BT DOTA ¥ EHEHKTAH 9 ¥ 'storage—tank' FufrE._
—~11 W 'roundabout' WEANEFWIrik, BHFAEGR, PRI ERITHAF
dict (type='mmdet.Pad', size=img_scale, pad_val=dict (img=(114, 114, 114))),
dict (type='RegularizeRotatedBox', # %—etERTFHR
angle_version=angle_version), # M3 AN E L 34T
dict (type='mmdet .PackDetInputs')

train_dataloader = dict (
batch_size=train_batch_size_per_gpu,
num_workers=train_num_workers,
persistent_workers=persistent_workers,
pin_memory=True,
collate_fn=dict (type='yolov5_collate'),
sampler=dict (type='DefaultSampler', shuffle=True),
dataset=dict ( # EKEENTE

type=dataset_type,

Qi3]
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data_root=data_root,

ann_file="trainval/annfiles/', # #AriE Xk BRZ
data_prefix=dict (img_path='trainval/images/"), # K& BZA%
img_shape= (1024, 1024), # E{& A/

filter_cfg=dict (filter_empty_gt=True), # Il e &

pipeline=train_pipeline)) # X ZHZ WG ZH train pipeline & XK EEALIERAE

RTMDet-R fRHFIESCARIICE., BOIASOR M BEYUIEH IS5, 1545 T BoxType Beit, 7EXUIEGREBL, KHD

SR IO AR S S BT BB SR, Bilin MixUp 1 Mosaic 45, W] DAEC#%AE pipeline HH /1] .

browse_dataset.py ?ﬁiﬂiﬁﬁigﬁ%ﬁﬁﬁﬁ °

B HRTC N Albu Bl 58 (SR K-FHE 78 B JHC b i R 494 i e Fe ST ok ) T A s B e A

RTMDet-R i}/ B Resize H1 Pad, FESGUEAITTIIIS . HR AR &0 i A 7 R

val_pipeline = [
dict (type="'LoadImageFromFile', backend_args=_base_.backend_args),
dict (type='mmdet .Resize', scale=(1024, 1024), keep_ratio=True),
dict (
type="'mmdet .Pad', size=(1024, 1024),
pad_val=dict (img=(114, 114, 114))),
# PP A — 2, GEBUATERE AT TSR
dict (
type='LoadAnnotations',
with_bbox=True,
box_type="gbox',
_scope_='mmdet "),
dict (
type="'mmrotate.ConvertBoxType',
box_type_mapping=dict (gt_bboxes="rbox'")),
dict (
type="'mmdet .PackDetInputs',
meta_keys=("'img_id', 'img_path', 'ori_shape', 'img_shape',

'scale_factor'))

val_dataloader = dict(
batch_size=val_batch_size_per_gpu,
num_workers=val_num_workers,
persistent_workers=persistent_workers,
pin_memory=True,

drop_last=False,

(T IUakss)
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sampler=dict (type='DefaultSampler', shuffle=False),
dataset=dict (
type=dataset_type,
data_root=data_root,
ann_file="trainval/annfiles/"',
data_prefix=dict (img_path="trainval/images/"'),
img_shape= (1024, 1024),
test_mode=True,
batch_shapes_cfg=batch_shapes_cfg,

pipeline=val_pipeline))

VRIS T NGRS A R A L dEhR . PRINESROBCE h — e — PR AR (Metric) JiT
B

val_evaluator = dict ( # Wit F2(F F B3 &
type='mmrotate.DOTAMetric', # ATIFfiR¥EEFRME mAP B dota FNIEIF
metric="mAP' # FEFHWNITNIER
)
test_evaluator = val_evaluator # JI| & at F24F F oy 77| 2%

1T DOTA MR B AR SO, AR BRI L LR ISR, AT DA AR 4 B L -

# EMNRAE L,
# RN EREHRB AU TRIER
test_dataloader = dict (
batch_size=val_batch_size_per_gpu,
num_workers=val_num_workers,
persistent_workers=True,
drop_last=False,
sampler=dict (type='DefaultSampler', shuffle=False),
dataset=dict (
type=dataset_type,
data_root=data_root,
data_prefix=dict (img_path="test/images/"),
img_shape=(1024, 1024),
test_mode=True,
batch_shapes_cfg=batch_shapes_cfg,
pipeline=test_pipeline))
test_evaluator = dict (
type="mmrotate.DOTAMetric',
format_only=True, # R¥ERMEEHEA DoTA B txt RXBAFEHER zip
merge_patches=True, # ¥ %&REHRAEBRINER
outfile_prefix="'./work_dirs/dota_detection/submission') # % M XL EE
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https://mmengine.readthedocs.io/zh_CN/latest/tutorials/evaluation.html
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WRE BT COCO M BIEREAERRTE, R TG ZAE Y pipeline *P AR BGRAR AN R AU AR B TIC L,
Btk Bl

NYIE

dataset_type='YOLOv5CocoDataset'

train_pipeline = [
# I H A BUR 2
dict (

type='LoadImageFromFile'), # # 1 N, N XHEBZEm#EE %

dict (type='LoadAnnotations', # % 2 N, T YWER, HETHEREE
with_bbox=True, # Z&{F AMFEME (bounding box), HAFRMEEREH True
with_mask=True, # LB fEHF L segmentation kW W % A HArE
polyznask-False) # F#({T polyZnask, &l poly # M AR MIE

dict (type='ConvertMask2BoxType', # % 3 MR, ¥ mask FE#EN A boxtype
box_type='rbox'), # HAFEA R rbox RHIE

# R4t HM pipeline

metainfo = dict( # DOTA HAEEHW metainfo
classes=('plane', 'baseball-diamond', 'bridge', 'ground-track-field',
'small-vehicle', 'large-vehicle', 'ship', 'tennis-court',
'basketball-court', 'storage-tank', 'soccer-ball-field',

'roundabout', 'harbor', 'swimming-pool', 'helicopter'))

train_dataloader = dict (
dataset=dict ( # WHEHEENEE
type=dataset_type,
metainfo=metainfo,
data_root=data_root,
ann_file="train/train.json', # FriE XK Z
data_prefix=dict (img='train/images/'), # E1&BEZH%
filter_cfg=dict (filter_empty_gt=True), # #rktHEE
pipeline=train_pipeline), # #iZa 7 i
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49.2.2 ERIECE
YTk 5 pnke ey, frA e & #F backbone A1 neck HYELE A AR 2 —50, FEERAERML E. H
Hi{Y 2 FF RTMDet-R Jighk HARFE , R 40
1. angle_version fAEEERE, HTIEVIZRETFREIMAERITERE, nlErAEEEA 190, 1e135 fll oc.
2. angle_coder fE 4idgy, F1 bbox coder Z5{LL, T iiE B A=,

ERIAE W 1 BE 4T 2% 2 PseudoAngleCoder, RBI” fhFEEgmisss « HAMATHRMEN, EH:RIHMA
FESE, XTI B AR 2 RE I B & A E g s, mIEFESMR, Bilan CSL, DCL, PSC %%
Hi
3. use_hbbox_loss &l H/KFHE loss. 2 [EEIER/ gD ML i R T, B0 F e AE 1 45
RRBOICEZEAIE, WG A ESEH T HHER M B I 25 .
4. loss_angle fEHIREKEL. fFi%E use_hbbox_loss=True BFAEE, il HEFAERR 2k nl
e, IR AT DAVE A [l U 453 2 A A B
W4 £y use_hbbox_loss fll loss_angle A PAFEHIHEFEHEYZRET B I B R 71320, 3G =Mdl &
st
e use_hbbox_loss=False H loss_angle j»j None.
LE S AE 00 A A B T AT G 9, BN ERAE TN EAT R, ERF Loss_bbox [ 2435 5E N HEFEHE
1k, Bl RotatedIoULoss. XF T ZEAK-PREIMAEL ) [ 57 UREA—8, HEZL THIMIHIE

g
bbox_pred (tblr)—
v
angle_pred decode—s»rbox_pred— (xywha)—»loss_bbox

| N

L————»decode——(a)——I

* use_hbbox_loss=False, [A|l}i%E loss_angle.

WU T SIS A RE IR0 402K, B B A BEA R U5 AR £ L 2B 4% angle_code 4T

prEE N
bbox_pred (tblr)—
v
angle_pred decode—s»rbox_pred— (xywha)—»loss_bbox

| A
Fggg*»@lecodegf(a)AJ
|

»loss_angle

* use_hbbox_loss=True H loss_angle >}y None.
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SIS AE T £ 8 T 58 A 70 B, RS2 SCOUAE PN S5 64T S5 . MUY Loss_bbox BHRE K
FHERH R KL, Bl ToULoss .

bbox_pred— (tblr)—sdecode—s»hbox_pred— (xyxy) —»loss_bbox

angle_pred »loss_angle

B TR Sk B, TE test_cfg HIEHIINT decoded_with_angle ZAURIHIMERLIN MR AL B2 A,
BOABUE N True o BOTENZE H AR LI Zod REAE P AR A2 A X 57, RS R A HIRE -

24 decoded_with_angle=True i}, RHHEFI A FERIFHE A bbox_coder Wi, IUHEL I EE HE 1) 4 fif Y
#%, flin DistanceAnglePointCoder,

bbox_pred (tblr)—
v

angle_pred decode— (xywha) —srbox_pred
| A

L decode— (a) —!

Y decoded_with_angle=False W, et hACPREINHE, Z 5K concat FIKGMAE . IR ELH
IKERER dr RS2, il DistancePointBBoxCoder,

bbox_pred— (tblr)—»decode

| (xyxy)
v
format—— (xywh) —sconcat— (xywha) —»rbox_pred
A
angle_pred———»decode (a) ‘

49.2.3 TJ{{L2E

T HEREAE R K PRER 2257, Tk B ARk A2 55 22l MMRotate 1) RotLocalVisualizer, FCE 4N
T

vis_backends = [dict (type='LocalVisBackend')] # MG, 5% https://mmengine.
—readthedocs.io/zh_CN/latest/advanced_tutorials/visualization.html
visualizer = dict (

type="'mmrotate.RotLocalVisualizer', vis_backends=vis_backends, name='visualizer')
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493 stHTH

SRR RS SO MO Tk
TS AE
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cHAPTER B0

50.1 CUDA a7

TE %% PyTorch B, /RTFFZFG @ CUDA MIRRAS . QIERARASTEHE AR —>, wH BEPEFRATAEL
 %I-F Ampere 2441 NVIDIA GPU, %1 GeForce 30 £41]PA &% NVIDIA A100, CUDA 11 23,

o %FH 5 NVIDIA GPU, CUDA 11 J&JiJ53% (backward compatible) 1], {H CUDA 10.2 it
SRR E, iR .

THHIRIREY GPU SR HCA I e IR AT K . 25 NVIDIA ‘BJ7 1) CUDA T ELAR AT W UK AN AR 56 4

T AR R IRA I A e e T8, CUDA SBATRY RS T, BRUAFRATIHR A ¢ CUDA A i
P, NEEFTAMG . BRRA SRR T MMCV 4%, BT HAl CUDA & TiIr 4k, 1B
LIRS REY) CUDA T HAE, 220 NVIDIA 1, J35MATFRERff% CUDA THAER A5 PyTorch
AL EAH VS (W0 conda install %73 PyTorch B4E £ A cudatoolkit A% ) .
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https://docs.nvidia.com/cuda/cuda-toolkit-release-notes/index.html#cuda-major-component-versions__table-cuda-toolkit-driver-versions
https://docs.nvidia.com/cuda/cuda-toolkit-release-notes/index.html#cuda-major-component-versions__table-cuda-toolkit-driver-versions
https://developer.nvidia.com/cuda-downloads
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50.2 A {EH MIM %£3& MMEngine

B pip A2 MIM 3425 MMEngine, #5508 MMEngine 42255 151 .

B, ARATPAE L PAT iy 4 2% MMEngine::

pip install "mmengine>=0.6.0"

50.3 A {EH MIM £33 MMCV

MMCV & C++ 1 CUDA &, [ ILEXT PyTorch FARHE LR & 2 . MIM £ H B bk Lo, 1S AE
) MMCV Bt , MBS ee, eI AR,

LA pip A Z MIM K225 MMCV, i3I8 MMCV ‘2 di5 1 . B @M E URL IE T34 e xt
J% %) PyTorch il CUDA Jfi 4,

BN, FikadgaLl st BT PyTorch 1.12.x 1 CUDA 11.6 48151 mmcv:

pip install "mmcv>=2.0.0rc4" -f https://download.openmmlab.com/mmcv/dist/cullé/torchl.
—12.0/index.html

50.4 £ CPU IMEh&sR

AT AR RS E A L CPU BERsE (CUDA ANATH ).

1E CPU B, ATABEFTREZN ISR (5% MMCV JiUA >=2.0.0rcl), MNKsEHER, SR1 DA R IIRERTE
CPU Hi N AN BERE ] -

* Deformable Convolution

* Modulated Deformable Convolution

¢ ROI pooling

¢ Deformable ROI pooling

* CARAFE: Content-Aware ReAssembly of FEatures
* SyncBatchNorm

¢ CrissCrossAttention: Criss-Cross Attention

* MaskedConv2d

¢ Temporal Interlace Shift

¢ nms_cuda

294 Chapter 50. BHE N &3



https://mmengine.readthedocs.io/en/latest/get_started/installation.html
https://mmcv.readthedocs.io/zh_CN/2.x/get_started/installation.html
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* sigmoid_focal_loss_cuda

* bbox_overlaps

S (1 B v o R el bk eiof i R 2R R oS N e 8 PO N A O B¢ e R 10 W e s AT
JeiEAE CPU iz AT A SR -

50.5 7#& Google Colab th=z3&

Google Colab i # B 2% 7 PyTorch 3145, K37 H FE 4% MMEngine . MMCYV . MMDetection il MMY-
OLO HITT, 4t F:

SBIR 1. i [ MIM %423 MMEngine . MMCV Fll MMDetection .

'pip3 install openmim
'mim install "mmengine>=0.6.0"
'mim install "mmcv>=2.0.0rc4,<2.1.0"

'mim install "mmdet>=3.0.0,<4.0.0"

LB 2. RIS 2% MMYOLO:

!git clone https://github.com/open-mmlab/mmyolo.git
%cd mmyolo

'pip install -e .

LR 3. Bk R A N

import mmyolo
print (mmyolo.__version__)

# WAL 0.1.0 REMKAE

1M AE Jupyter 1, SRS T HATANR A S, 1T scd @A S, MU Python i TR 4.

50.6 {EFHZ 4 MMYOLO Kg&#{THE

YIZATR A A B Z84E PYTHONPATH AT 7188, PARGAR A GE A 24 wif H 5% ) MMYOLO.,
FFEERES H 222 BRIA Y MMYOLO A2 24 i iEAEAE BRI G, R DAMI R H BRAEAH ¢ B AR (g 2 S AR -

PYTHONPATH="$ (dirname $0)/..":SPYTHONPATH

50.5. 7£ Google Colab thzz3t 295



https://colab.research.google.com/
https://github.com/open-mmlab/mim
https://github.com/open-mmlab/mmengine
https://github.com/open-mmlab/mmcv
https://github.com/open-mmlab/mmdetection
https://ipython.readthedocs.io/en/stable/interactive/magics.html#magic-cd
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CHAPTER 51

ARSI P 2 BE R B SR R, 7 TR

51.1 xxx registry in mmyolo did not set import location

SER {5 E & The xxx registry in mmyolo did not set import location. Fallback to call mmyolo.utils.
register_all_modules instead.. 33X/ S UL AR EAE S A IHBE & PRI A 1% B 5 A location,
SEICERE HALE, It 3N mmyolo.utils. register_all modules flt A FA . EANE
)@ T MMEngine H AR ICZBIHCEL . ] P RE R v B LR EIME , R R R A AR e, AT
NER L

51.2 save_param_schedulers is true but self.param_schedulers is
None

PA YOLOVS B ¥-Kfl, X2H N YOLOVS HEHE TS50 E 25K YOLOv5SParamSchedulerHook,
It MMEngine 1% 11 #] ParamScheduler 2 % A5 A1 iy, {H /& YOLOv5S L & b % f X &
save_param_schedulers J False., B it xR RIDET Y260 FERTIG T il B bk A
LR NNIARLS, Bl PAR'E default_hooks.checkpoint.save_param_scheduler >}y False 3¢ )l| 2RI {5
WL A fTIKE ——cfg-options default_hooks.checkpoint.save_param_scheduler=False

RPT
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LA EA K. L

3
loss S 2TNREEE M T, HILERIT EY

51.3 The loss_cls will be 0. This is a normal phenomenon
X PA YOLOVS Jffif, HAp2 loss /@ A B TRIEFEARY, ARAEHIZ 1, HanFKlo
e bR

, A4 oss Fl obj
32 1 R loss_cls @ NIRRT, FIIRZOE 0, X 2EF S

By
Bt

51.4 The model and loaded state dict do not match exactly
XAEE R

M BE AR E— 2 AT B 5

EoRHE . WRETEROIABTT, T EE X
FEICIRINZ Head Bl COCO FIZAALE, X@— P IEHHG, APtk

HRIR—
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CHAPTER D2

TS L9t 7 TR — S T IO MO B ORIy 28 . A T — S I ARG , IR PR
FEAIIF . MR GTEE LR, R issue LR, (HRTATERUB IR S IEA WS, A INT
TN aTHeE (1A

52.1 AH2oEHH MMYOLO ?

-2 B L MMYOLO? Jyfa] Sl IT— A0 BT AN 2 FLA% ] MMDetection H1? F MITRS . A WicE)
AERMKPETIZEMIRISE R, ST A AR = 55

(D Gi—d T AHERE- £

BT H A etsi b 31 T JER 2 YOLO pBGESRE, - HARR Z RV, (H@X BRI T AR HEZEA [
Jadm B, AAAERORZE S, B GE—ERER I GRE S 1 2P I AR -

(2) BipiR BRI

TS, YOLOVS DA K HATA ) YOLOvV6 1 YOLOV7 Z8 482 GPL 3.0 i, AN[ET MMDetection
Apache ¥ f TR, JoiERF MMYOLO H#:f A MMDetection H1.,

Q) AR HE

A —JZGEER 5 - MMYOLO f£55 43l T- MMDetection, 5245 2 SCRF 5 24T 55 il 40 5T MMPose SE3)]
KEESA KM, BT MMTracking SCHLEBEAAN KM, P KIE 5 H#%FF A MMDetection 1,
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https://github.com/open-mmlab/mmyolo/issues/new/choose
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52.2 projects XHERARFH A ?

projects SC{fJ¢ it OpenMMLab 2.0 H15 | ABJ— B30 F . HATRA T 3 A

L EFAEXTT#R. d1T OpenMMLab RS X F AU & AA — BRI ER AR, XA R &
FEERERAPRK, AMTH X5k

2. ETPRE SRR RIR . BIATT AR R R RS S BUN P IR R AR g o S
3. PRI SCRERT RIS . B AR 1) s — BT R T RN AN A A CRE 2R R BT A 2 AR
7, BORRE S AFUH
L5 LR, projects SUPF AT A T2 22 AR EIRSE IR I - S B A SRR RN, BRI SRR
WAEZAF. projects AR SUIFIE T — AN SE A Mar i TR, LN PRI A projects PR 05— 247
T A PR SR e AR R SRR SRR R . S5 SR SR RUE Bl UBAT S B AME, Ma%E B
BAEN T30

52.3 YOLOvV5 backbone #ifi4 Swin G R RE

TEAz i 4 2 F W 2% —SCOPFRATHRHE TR At backbone Y#FE, (H2 % 30 K2 B0 Fr anfal &4t back-
bone, BHFEEYIZA—E B LR FHILE R . SR /2 AR backbone T 75 2RI Z @ A —FERY, DA Swin
F1 YOLOVS backbone }y {5l #2548k, Swin J&T transformer 41383, 1 YOLOVS5 backbone J& T #:fH &
SIVEE, HNGMI bR, 2RI 222 R . Q2RI TRF Swin {25 YOLOVS backbone H.AHHX
EAERRCR, FRERNRBEEZ S5

52.4 MM ZIIFREPHRSHG, wfIE MMYOLO afEf ?

£ OpenMMLab 2.0 #1322~ MM Z 51157 2 18] (LR 25 P 8 JH DD REUEA T 058 .- H HIFE MMYOLO i A
TERCESCAF i M Bk B AL SR AR Z AT MM SRR A e S PEE MR R B
PAZ 4z dn 23k = T 1 4 Pl AE MMClassification HSCBURY 32 T W 2% 575, AT A 7] A4 9

52.5 MMYOLO th @R LAMAAT B R #E1Til%k ?

ol 5 B R AR ITR - 00T DA R, R ARFAIH SR ARl e C 2 R Bt e 3¢
¥ 7T . PA YOLOV5CocoDataset Nfil, #Z.0EHSE2 train_dataloader.dataset.filter_cfg.
filter_empty_gt, IR filter empty_gt Jy True FRRFaiiy 5 K A P AL, Rz faity
SR MAZZT . HEI MMYOLO R ER 7 SEvAER & BOA K208 S i AN
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52.6 MMYOLO RERITEETIEIE FPS IHIA ?
MMYOLO &%t MMDet 3.x KKK, #F MMDet 3.x HE{L T i1 A BIZIHERE FPS fy 4. BARHA N
benchmark . FRATHEFAR AN A mim B35 % 5 5l MMDet () JIAS TS & B2 i3 MMYOLO . &40
St mim B 5 MMDet FIAS, T ARSF 1% 7 mim 75 5 R 3t OpenMMLab 4 4 0 A

52.7 MMDeploy #1 EasyDeploy HigX 5l ?

MMDeploy /& H OpenMMLab 17535 ] BAF- A& 1751 % OpenMMLab 51 5534 FERR L SCR TR, SCHr
AR el B 8 LAFSEIR KT RE . EasyDeploy & At X/ IMA R4 AL —~4H H MMDeploy 57 il i 5.5 FH 1) 7S

°% projects. EasyDeploy X R/ 2I i H Hi ¥ A7 MMDeploy £, {HZ (i E3hnfii 5. MMYOLO A [ B2 fikxf
MMDeploy FI EasyDeploy )32+, il AR 5 O 75 K ie .

52.8 COCOMetric rinfq&EEFE4 3y AP

HEZEENE TR E test_evaluator.classwise F True, B & FF testpy iz 47 B {5 385 I

—--cfg-options test_evaluator.classwise=True HJA],

52.9 MMYOLO b faixH 32 MMDet 1R B 205 =) RGEHINEE ?
JAPR R % B YOLO RIUSERE AR AR A HEAIHONRE. 162 MU LR % B £t BUR 26T batch
size. F1 B2 SR BOICRAF T 400 . FRCETI MMYOLO S S5 F 3] AT A

5210 HEJIGHERENERTAHBLESZ ZHBIK ?

BB P BV BCEIEH 146 opt imizer, ema_state_dict Ml message_hub HHSMIIE, X
VBRI S AE PR BT AR 1 S, T 0 P e P ARSI BB R AR NG, BROAR P 29
SR RBER R o £ U T A A DA publish_model. py A AN B

52.11 RTMDet A1{ai)ll4kFr & 2 7ELL YOLOVS Z1R%E ?

DI SEAFEE A 1 B2 assigner HB5MK92% 5. YOLOVS SR ) 454 B FLBG A0 shape DLRE assigner , 1]

RTMDet 3% H (/52 317511 4> batch 118 ) dynamic soft label assigner, H:PN#RAHY Cost 4 [ BN FE LR £ M
BAF, FERlE 241 batch HARTENES 2Bt JE2EIRAT &% FE MR A A,
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https://github.com/open-mmlab/mmdetection/blob/3.x/tools/analysis_tools/benchmark.py
https://github.com/open-mmlab/mmyolo/blob/main/tools/misc/publish_model.py

MMYOLO, %% 0.6.0

52.12 g —LRIBEREFTEEHR* MMYOLO

TEARHHY py RAESL T, SRR EIE AL, B mim install -v —e . %% MMYOLO, NIX}
AHACHS AR AT S AR &R 3L, TEFR B 2e%s . (B2 WRARE I T py SCHEAR e e HORDH e A0 RS , 1)
KIRE BT HZREAE4T mim install -v -e .,

52.13 nfaER S MMYOLO WA #ITH A

FRINAE £~ MMYOLO LA SCFJe, il mmyolo-vl, mmyolo-v2. FEf#fi I A fiiAx MMYOLO Mg, 4n]
PATEZ S A7 BT

PYTHONPATH="$ (dirname $0)/..":$SPYTHONPATH

(524 B AR R UL T EREE 2225 BRIA ) MMYOLO T A2 24 i iEAEAE R 1Y, AT DA HH Bk
iy BCE S AT Ay S

unset PYTHONPATH

52.14 JIgrhREFRIFEE

PR DB S ERC R % B default_hooks.checkpoint.save_best ZECRIEFRIEH 48453k ik
A, DA coco R MAT S5 A, default_hooks.checkpoint.save_best A PAFEEEH AL
ZHA:

1. auto FFAMRIEIIELE SR — D PROr bR R e 25

2. coco/bbox_mAP Ff2AiE bbox_mAP R k&,

i S
(L
5. coco/bbox_mAP_s & bbox_mAP_s fE RSl

6. coco/bbox_mAP_m Y& HRHE bbox_mAP_m Rk

7. coco/bbox_mAP_1 ¥ bbox_mAP_1 fERFEikE L.

LA b Bl DA ) 22 e, Gl B E Y default_hooks.checkpoint.rule RS FIKT
B, fl: default_hooks.checkpoint.rule=greater F/RFEFREAHT. BN H 6 ol AS %
checkpoint_hook &k

3. coco/bbox_mAP_50 $f&iR{E bbox_mAP_50 /EN

>

4. coco/bbox_mAP_75 FF&HiE bbox_mAP_75 {EH

=
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https://github.com/open-mmlab/mmengine/blob/main/mmengine/hooks/checkpoint_hook.py

MMYOLO, %% 0.6.0

52.15 A B#ATIEIE A 4 A R T gRF0lis, ?

1E YOLO Z 555 i BABL B S AR _F# 2 640x640 53 1280x1280 1E 4 TE REEM AT . A P an A8 A7
JEIEFTEREINS:, RATLME AL E  image_scale Z4L, HRFIHAWXT AV EHATESEITT . HFARTAS
ZIRATHELA yolov5_s-v61_fast_1xb12-40e_608x352_cat.py B .
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https://github.com/open-mmlab/mmyolo/tree/dev/configs/yolov5/yolov5_s-v61_fast_1xb12-40e_608x352_cat.py
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CHAPTER B3

MMYOLO 5 B [z FIf#4r
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CHAPTER B4

FREY EE RO

AU TS MMYOLO H S Rt 4 S M BRI PP, 5 (8 Foxt Fe A

54.1 COCO #iRE

FrE A COCO train2017 1E R iIlZ4E, 7 COCO val2017 | EGIERS

TRT-FP16-GPU-Latency(ms) ;&35 7F NVIDIA Tesla T4 %45 2K i} TensorRT 8.4, batch size & 1, iz
shape >}y 640x640 HAVEFEAETY forward [1¥) GPU Compute time (YOLOX-tiny iz shape J& 416x416)

BUS R AN FLOPs j2 R M get_flops AR, A[A )iz 3775 0] fEMA A [
RTMDet PEAE il 1 MMRazor JIiH 7 1 YR R4 R
MMYOLO Hrii 528 1 YOLOV6 2.0 fift4s, F H L il M g3if Zid HR IR 45 28

YOLOV8 J&5 | A T LBl 73 FIbrE AL F B 4525, YOLOVS, YOLOV6 Fil YOLOVT 3547 R I S50 73 HilAm
fite

PPYOLOE+ {ifff] Obj365 {EN B AT, [ it COCO IlZ5HYy epoch i H T2 80

YOLOX-tiny, YOLOX-s fil YOLOX-m >R /il T RTMDet H R AL 4s SN LR IT15, PEREA LI hn5E
A AR T

RN WA A

RTMDet

YOLOvS
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https://github.com/open-mmlab/mmyolo/blob/dev/tools/analysis_tools/get_flops.py
https://github.com/open-mmlab/mmyolo/blob/dev/configs/rtmdet/distillation/README.md
https://github.com/open-mmlab/mmyolo/blob/main/configs/rtmdet
https://github.com/open-mmlab/mmyolo/blob/main/configs/yolov5

MMYOLO, %% 0.6.0

* YOLOV6
* YOLOV7
* YOLOVS
* YOLOX

e PPYOLO-E

54.2 VOC #iE&%

PR LA 2R
* YOLOVS

54.3 CrowdHuman #ig&

FERE AT A

* YOLOVS

54.4 DOTA 1.0 #iIEE
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https://github.com/open-mmlab/mmyolo/blob/main/configs/yolov6
https://github.com/open-mmlab/mmyolo/blob/main/configs/yolov7
https://github.com/open-mmlab/mmyolo/blob/main/configs/yolov8
https://github.com/open-mmlab/mmyolo/blob/main/configs/yolox
https://github.com/open-mmlab/mmyolo/blob/main/configs/ppyoloe
https://github.com/open-mmlab/mmyolo/blob/main/configs/yolov5
https://github.com/open-mmlab/mmyolo/blob/main/configs/yolov5

CHAPTER B5

E#BEE

55.1 v0.6.0 (15/8/2023)

55.11 &=

* 33§ YOLOVS 5245 7)1

« 3T MMPose 37 YOLOX-Pose

U 1S 3B S B o EI B

* YOLOVS SR T mask ARk It bt FHAE
o sz RPBEDIZRANN i SRy

55.1.2 ¥t

o BIINZATINR T SCRY (#659)

o Y cache_size_limit %, ¥ mmdet 3.0.0 (#707)
* 7 YOLOV5u il YOLOV6 3.0 HEFH (#624, #744)

o SCREOUBTRLEINT (#733)

* ¥ YOLOVS deepstream Fit & (#633)

* 1E MMYOLO [ AR s il s P 7 31 (#643)
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55.1.3 Bug 1&¢&

* &5 browse_dataset DA R AL IR G0 IELE 1) [ 5 (#641)
SR SRR IR (#662)

5% yolox-1 ckpt 445 (#677)

1E YOLOV7 il YOLOVS [ 3 i S 4515 (#621, #710)

=

o

&

. &
o JE% boxam_vis_demo.py HHF AT #655)
55.1.4 5g=

o fifk convert_kd_ckpt_to_student.py 3 (#647)

o S FAQ F1I training_testing_tricks [ 3% 30 CRY (#691, #693)

55.1.5 TigkE

B2 (T RES S T AR

B @Lum 1104, @azure-wings, @FeiGeChuanShu, @Lingrui Gu, @Nioolek, @huayuan4396, @RangeKing, @danielhonies, @yechenzhi, @.
Mu, @kikefdezl, @zhangrui-wolf, @xin-1i-67, @Ben-Louis, @zgzhengSEU, @ VoyagerXvoyagerx, @tang576225574,@hhaAndroid

[

55.2 v0.5.0 (2/3/2023)

55.21 &=

L. 3085 T RTMDet-R e F ARG AE 55 sk

2. YOLOVS8 S5l fi] mask ARy 7+ H bt MR 1 ik

3. 3§ MMRazor 251 NAS J- 451y YOLO 51 backbone

4. ZFFVEH MMRazor Xt RTMDet {74111 718

5. MMYOLO SCRY&5H Ak, W4T T

6. £T RTMDet |45 242 T YOLOX 5 NI ki i

7. SRR ZACE . FLOPs T AR A T4 45 I GPU R, FFEE8 T Model Zoo
8. SCRAMKI 445 TTA

9. %## RTMDet, YOLOVS Fl YOLOV7 assigner ] ¥4,
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https://github.com/open-mmlab/mmyolo/blob/dev/configs/rtmdet/README.md#rotated-object-detection
https://github.com/open-mmlab/mmyolo/blob/dev/configs/yolov8/README.md
https://github.com/open-mmlab/mmyolo/blob/dev/configs/razor/subnets/README.md
https://github.com/open-mmlab/mmyolo/blob/dev/configs/rtmdet/distillation/README.md
https://mmyolo.readthedocs.io/zh_CN/dev/
https://github.com/open-mmlab/mmyolo/blob/dev/docs/zh_cn/model_zoo.md

MMYOLO, %% 0.6.0

55.2.2 Fit5tE

10.

11.

12.

13.

14.

. 3CFF RTMDet L7 FIAE 55 HOHERE (#583)

FAk MMYOLO it & SO FE I 58 £ 128 (#501, #506, #516, #529, #531, #539)
TR FFACAL HHTESCSORY (#568, #573, #579, #584, #587, #589, #596, #599, #600)

S fast fiUASIK) YOLOX (#518)

. BasyDeploy H' 377 DeepStream, F{-¥RHIUEHH SCRY (#485, #545, #571)

AR M2 i A (#572)

BTG B T YT 2201 (#460)

T auto registration (#597)

Box CAM 37#F YOLOv7. YOLOV8 #{l PPYOLOE (#601)
I E BRI MM 251 repo EIHFE EURI tools A (#559)
i YOLOVT BiZUE5HE ] (#504)

WA E RS E GPU YIZRRIERELSCRY (#503)

SN Grak E ARG metainfo R4 /ING #535)

1 Twitter, Discord. Medium F] YouTube 54442 (#555)

55.2.3 Bug 1&¢&

1.

2.

3.

4.

e

55.2.4 £&
TEHH

&5 isort A 5] B (#492, #497)

1E5 assigner ATHLALAEERY type 41 (#509)

&5 YOLOVS SURYHEHERE 1 (#517)

1845 EasyDeploy 11/t RTMDet Decoder 4515 (#519)
B3 —BE SR R A 1R (#537)

1252 RTMDet-Tiny AU #4241 (#580)

¥ contributing.md

Ak DetDataPreprocessor YA FH 214 #511)

ik, gt _instances_preprocess i H 7] PLHF HA YOLO Bk (#532)
i yolovT-e6e MUEFIIAS (#570)

Z:7% YOLOVS #fEF {22 PPYOLOE (#614)

55.2.

v0.5.0 (2/3/2023)
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55.2.5 TigkE

B 22 (T RES S TARA

@triple-Mu, @isLinXu, @Audrey528, @TianWen580, @yechenzhi, @RangeKing, @lyviva, @Nioolek, @Pe-
terH0323, @tianleiSHI, @aptsunny, @satuoqaq, @vansin, @xin-1i-67, @VoyagerXvoyagerx, @landhill, @kitecats,

@tang576225574, @HIT-cwh, @Al-Tianlong, @RangiLyu, @hhaAndroid

55.3 v0.4.0 (18/1/2023)

55.3.1 &R

1. 52T YOLOVS HARMAA, Ffi@id projects/easydeploy S2H T LAY AR
2. BT AP IS SURASE) YOLOVS [ B SE B 4= b SO

55.3.2 FitFtE

1. #3% YOLOVS #il PPYOLOE FiBUZER ] (#459, #471)
2. KSR Python BUAS A 3.6 FF4%Jy 3.7 (#449)

3. TensorRT-8 H1#3) YOLOX decoder E¥: (#450)
4. HiHaeE S R LA (#479)

5. B IA iy AL (#481)

55.3.3 Bug 1&&

1. 8% optimize_anchors.py HIANS: A 417 H) 8T (#452)
2. 85 get_started.md B TREE IR A BT (#474)

3. B i RTMDet P6 BAHUE i neck i m) A (#480)

O

55.3.4 #4

I BT B MMYOLO Z5:fiifs (MU): Tias—4 - B aE X
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https://github.com/open-mmlab/mmyolo/blob/dev/configs/yolov8/README.md
https://github.com/open-mmlab/mmyolo/blob/dev/projects/easydeploy
https://github.com/open-mmlab/mmyolo/blob/dev/docs/zh_cn/algorithm_descriptions/yolov8_description.md
https://www.bilibili.com/video/BV1yd4y1j7VD/

MMYOLO, %% 0.6.0

55.3.5 milk&E

B3I ITFEES S TARRRA

4} @VoyagerXvoyagerx, @tianleiSHI, @RangeKing, @PeterH0323, @Nioolek, @triple-Mu, @lyviva, @Zheng-
LinXiao, @hhaAndroid

55.4 v0.3.0 (8/1/2023)

5541 &=

1.

ST RTMDet Y HUHE R AS . RTMDet-s 8xA100 Y2k AT 14 A/, IR BEAR LL I SECA SR T 2.6

e
Y PPYOLOE I,
T YOLOVS §4) iscrowd J@H %5,

SCHE YOLOVS IEAEA M LR a1l

. Fii YOLOVG6 J5 F N S5 3 4 AT SRy

55.4.2 Fit5tE

10.

11.

12.

. ¥ crowdhuman $UIR4E (#368)

EasyDeploy 11 % TensorRT #f:J# (#377)

i YoLOX S5y KA (#402)

BRI R A (#392)

EasyDeploy 130 YOLOV7 38 (#427)

SCRRA CLI YRR E RS A R I 2R (#393)

Foels BBl B/ NG (#362, #412)
BTG S0RY (#349, #352, #345)

HTHE T AT R 45 backbone BY neck AUEE Y SCRY (#418)
£ how_to . md FHS A BE I FI A E A SORY (#404)
HTHE T UL EBEPLRR T/ SO (#386)

¥ rtmdet_description.md SCRYENIF I L (#353)

55.4.

v0.3.0 (8/1/2023)
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https://github.com/open-mmlab/mmyolo/blob/dev/configs/rtmdet/README.md
https://github.com/open-mmlab/mmyolo/blob/dev/configs/ppyoloe/README.md
https://github.com/open-mmlab/mmyolo/blob/dev/configs/yolov5/crowdhuman/yolov5_s-v61_8xb16-300e_ignore_crowdhuman.py
https://github.com/open-mmlab/mmyolo/blob/dev/projects/assigner_visualization/README.md
https://github.com/open-mmlab/mmyolo/blob/dev/docs/zh_cn/algorithm_descriptions/yolov6_description.md

MMYOLO, %% 0.6.0

55.4.3 Bug 1&¢&

1.

BRI E ——class—id-txt B ERESCIF P R A IR (#430)

2. 8% YOLOVS head HRYHiL I F R (#413)
3. B H L head PY2RAHLIR (#415, #416, #443)
4. {55 expected a non-empty list of Tensors 4% (#376)
5. 852 Yorov7 YR Py A —EdE e (#397)
6. 155 LetterResize Ty scale_factor Fll pad_param {H #387)
7. 1842 readthedocs 1 docstring P IE JLk i (#400)
8. 185 YOLOve MIIZREN Kb i & F i (#378)
9. {25 np. int MIHA builder.py T2 CI #41% (#389)
10. &% MMDeploy T 54 (#366)
11. &5 MMYOLO it fiix (#351)
12. 1642 pad_param £ (#354)
13. {85 head HEFRFTR AL (#342)
14. B & SRR IS5 (#428)
55.44 &
1. ¥H useful_tools.md (#384)
2. IR custom_dataset .md (#381)
3. EERBMIR L SCSH (#395)
4. FH np.bool KM FIZ (#396)
5. N H E SCEARSR B IHT i MU EER: (#365)
6. fUHIAL T onnx (#361)
7. %M MMYOLO [a]J= 32 yml (#359)
8. W article.md "ML #350)
9. WRINERE demo (#343)
10. ftAk debug AT R B AT AL AR (#346)
11. 2t browse_dataset IS EFH T RepeatDataset (#340, #338)
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55.4.5 #M5H

1. BT HT sahi fCEHERL
2. RIGT HE SCBHRAE MARE R F B I B

55.4.6 TiEkE

BAE 28 U EE S T AR

i @RangeKing, @PeterH0323, @Nioolek, @triple-Mu, @matrixgame2018, @xin-li-67, @tang576225574, @Xkite-
cats, @Seperendity, @diplomatist, @vaew, @wzr-skn, @VoyagerXvoyagerx, @MambaWong, @tianleiSHI, @caj-

github, @zhubochao, @lvhan028, @dsghaonan, @lyviva, @yuewangg, @wang-tf, @satuoqaq, @grimoire, @Run-

ningleon, @hanruilsensetime, @Rangil.yu, @hhaAndroid

55.5 v0.2.0 (1/12/2022)

55.5.1 &R

1. 3HF YOLOV7 P5 i1 P6 izl

2.

3.

SCRF YOLOVG Hify ML KA

¥ ¥F Grad-Based CAM A1 Grad-Free CAM

4. BT sahi SHRE CEIHER
5. projects U T 4 easydeploy T H

6. B e SR

55.5.2 FiiF

1.

2.

3.

4.

browse_dataset.py JIASCHFAIIALIE . Bl am 5 E 45 R I RE (#304)
image_demo.py FE ST RIRAT N labelme 4% 2(IIAE (#288, #314)

Fr labelme A%3X4; COCO &R JHAS 1abelme2coco (#308, #313)

Frits COCO HHEEYI /A coco_split.py #311)

how-to.md SURf AT H4~ backbone 5Bl AL BB plugin.md (#291)
FrIE Tk Y contributing.md and fCHSHLIE R code_style.md (#322)
HTHS AT e mim 5 AR A SO (#321)

YOLOVS F# RV1126 45 H5 % (#262)

55.5.

v0.2.0 (1/12/2022)
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https://www.bilibili.com/video/BV1EK411R7Ws/
https://www.bilibili.com/video/BV1RG4y137i5
https://github.com/open-mmlab/mmyolo/tree/dev/configs/yolov7
https://github.com/open-mmlab/mmyolo/blob/dev/configs/yolov6/README.md
https://github.com/open-mmlab/mmyolo/blob/dev/demo/boxam_vis_demo.py
https://github.com/open-mmlab/mmyolo/blob/dev/demo/large_image_demo.py
https://github.com/open-mmlab/mmyolo/blob/dev/projects/easydeploy/README.md
https://github.com/open-mmlab/mmyolo/blob/dev/docs/zh_cn/user_guides/custom_dataset.md
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55.5.3 Bug 1&¢&

1. 8% MixUp padding 4% #319)

2. 55 LetterResize fll YOLOV5KeepRatioResize 1 scale_factor 4R (#305)
3. 85 YOLOX Nano MUY ZREE1R W (#285)

4. &5 RTMDet FREVA TR #287)

5. 852 int8 FRETLE AT (#315)

6. 1254 basebackbone ! make_stage_plugins HFE (#296)

7. B SFFYHA deploy #IIfHE (#324)

8. fZ1E RTMDet FRAULEHL B iR (#317)

55.5.4 T&

1. test.py HY json #%0 5 H LT (#316)

2. extract_subcoco.py A HFHEE T AR B IR HLN (#286)
3. FREARH 5 Hh SOOI A 3L S (#289)

4. Brdl YOLOv6 SR KA SO (#252)

5. 523 config.md (#297, #303)

6. 523% mosiac9 BY docstring (#307)

7. 583% browse_coco_Jjson.py HIAK A ZEL (#309)

8. Ef dataset_analysis.py TERA RS EFMEH #294)

55.5.5 M5

L BAR T LR SR Esta faib

2. BART 10 3ol T 9 45 S0k
55.5.6 TiEk&E

Bt AP RES S TARRIRA

W @fcakyon, @matrixgame2018, @MambaWong, @imAzhou, @triple-Mu, @RangeKing, @PeterH0323, @xin-li-
67, @kitecats, @hanruilsensetime, @AllentDan, @Zheng-LinXiao, @hhaAndroid, @wanghonglie
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https://www.bilibili.com/video/BV1LP4y117jS
https://www.bilibili.com/video/BV1JG4y1d7GC
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55.6 v0.1.3 (10/11/2022)

55.6.1 #4514

L. 32Ff CBAM i H 4R (e 30k (#246)
2. Bt YOLOVS P6 R US54 [ HIAH KL B (#273)

55.6.2 Bug &%

1. 3T mmengine 0.3.1 1858 PRAF f AN R B 25 g 1) 7t
2. HF mmdet 3.0.0rc3 £ add_dump_metric {4 #253)
3. 8% backbone A~ Ff init_cfqg [A) (#272)

4. BT mmdet 3.0.0rc3 B4% typing 5 AT (#261)

55.6.3 &=

1. featmap_vis_demo X CA-JeH url iy A (#248)

2. ¥B%E docker M {5E3E (#242)

55.6.4 TigkE

B0 (T RES S TARRA

W @kitecats, @triple-Mu, @RangeKing, @PeterH0323, @Zheng-LinXiao, @tkhe, @weikai520, @zytx121,
@wanghonglie, @hhaAndroid

55.7 v0.1.2 (3/11/2022)

55.71 &=

1. 3 FF ONNXRuntime F] TensorRT [1] YOLOv5/YOLOv6/YOLOX/RTMDet {3
2. H YOLOVG s/t/n 71125

3. YOLOV5 32§ P6 K r#E% 1280 R 25

4. YOLOV5 ¢ HF VOC $dhagE1)11 45

5. % PPYOLOE 1 YOLOV7 AEZHEBEAI T 5 B EHE1L

6. How-to SCRY 17 YOLOVS %46t backbone (74
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https://github.com/open-mmlab/mmyolo/blob/main/configs/deploy
https://github.com/open-mmlab/mmyolo/blob/main/configs/yolov6
https://github.com/open-mmlab/mmyolo/blob/main/configs/yolov5
https://github.com/open-mmlab/mmyolo/blob/main/configs/yolov5/voc
https://github.com/open-mmlab/mmyolo/blob/main/configs/ppyoloe
https://github.com/open-mmlab/mmyolo/blob/main/configs/yolov7
https://github.com/open-mmlab/mmyolo/blob/dev/docs/zh_cn/advanced_guides/how_to.md#%E8%B7%A8%E5%BA%93%E4%BD%BF%E7%94%A8%E4%B8%BB%E5%B9%B2%E7%BD%91%E7%BB%9C

MMYOLO, %% 0.6.0

55.7.2 ¥4t

1. i optimize_anchors A (#175)
2. i extract_subcoco A (#186)
3. # volo2coco HEH A (#161)

4. I dataset_analysis A #172)

5. Fkk Albu JRAKR ] (#187)

55.7.3 Bug {85

I BEMIE cfg. resume RHERAEZ I (#221)
2. BSAFAE AT ARAL A AR | bbox JRIRE (#204)
3. H % RTMDet [ metafile (#188)

4. &4 test_pipeline 1) FI AL % (#166)

5. BT badges (#140)

55.74 =&

1. {4k Readthedoc &7 T i (#209)

2. >y base model VRSB 4544 1Y docstring (#196)

3. X FF LoadAnnotations HA A FEAL AR SE B2 5 (#161)

4. BH image_demo JHIAPASRESUIF AN url BEAE (#128)
5. T3} pre-commit hook (#129)

55.7.5 H#4

1. ¥ yolov5_description.md, yolov5_tutorial.md fll visualization.md FJi3 R0 (#138,
#198, #206)

2. HHGERE A 5 U SCRY (#220)
3. i config.md, faq.md fl pull_request_template.md (#190, #191, #200)

4. T article TiH (#133)
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55.7.6 #M5i

L A TR I T A AL
2. KAWT YOLOVS g8 S
3. AT RTMDet-s 4L & A L4k demo LW

4. FAG T IR AR b A P R T AR

55.7.7 TiEkE

B3 AT EES S TARRIRA

W @imAzhou, @triple-Mu, @RangeKing, @PeterH0323, @xin-li-67, @Nioolek, @kitecats, @Bin-ze, @JiayuXu0,
@cydiachen, @zhigwang, @Zheng-LinXiao, @hhaAndroid, @wanghonglie

55.8 v0.1.1 (29/9/2022)

5T MMDetection ) RTMDet il BEARAE ) HARKING L, FATHRIA A %A1 7 RTMDet, F42{it T RTMDet
5B S B A AT SO

55.8.1 B=R

1. %% T RTMDet
2. 4T RTMDet 51 SEHL A AT S0k,
3. (5%} backbone H i i, I HIHr T How-to U (#75)

55.8.2 Bug 1&¢&

1. B85 — L SORYA S (#66, #72, #76, #83, #86)
2. BEAUERERAR R (#63)

B LetterResize ffiff] imscale api BHMEH B AEFE IR bug (#105)

=

w

§
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https://www.bilibili.com/video/BV188411s7o8
https://www.bilibili.com/video/BV1214y157ck
https://www.bilibili.com/video/BV1je4y1478R
https://www.bilibili.com/video/BV1N14y1V7mB
https://github.com/open-mmlab/mmyolo/blob/main/configs/rtmdet
https://github.com/open-mmlab/mmyolo/blob/main/docs/zh_cn/algorithm_descriptions/rtmdet_description.md
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55.8.3 &=

1. #4598 docker $51% R ~f (#67)

2. faj{k BaseMixImageTransform H Compose 1245 (#71)

3. test A~ 4 dump 25 R (#84)

&

B3t BAFEESS TARRIRA

W @wanghonglie, @hhaAndroid, @yang-0201, @PeterH0323, @RangeKing, @satuogaq, @Zheng-LinXiao, @xin-
li-67, @suibe-qingtian, @ MambaWong, @MichaelCai0912, @rimoire, @Nioolek

55.9 v0.1.0 (21/9/2022)

A1k AT MMYOLO FFiEZE, HET MMEngine, MMCV 2.x 1 MMDetection 3.x JF. H misZ8 T H ke il
BE, IRy RENZAES

5591 R

1. 33 YOLOvVS/YOLOX %5, % 4F YOLOVO #EFH ., F#SEHI6F % k.
2. EFJT MMDetection [1) YOLOX, $2t T S Il 2RI PR .

3. RO T TR TRIZER 8, f13% YOLOVS MATTEIRE . YOLOVS Sk 5 AN S B 4 Afr . Rk ]
WAL SFEHAE
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CHAPTER DO

MMYOLO s {415 B

56.1 MMYOLO v0.3.0

56.1.1 METAINFO f{&gf

AT F1 OpenMMLab HAth (x4 4¢—, FF Dataset L METAINFO [H A M KEUCH/NE .

56.1.2 XxFEk shape IfiFEYiEA

7£ OpenMMLab 2.0 #1, J7 5 OpenCV Wi AS M —2, KA 4LBE pipeline H1 5¢ T KR shape A% A S
BE2PA (width, height) WIWUFHES . M, AT IHHE I, 2t pipeline F1 model [ Bt (1) ¥ &
(height, width). BMAEUAER SR pipeline KbFEAEE R T, FEAEATME S LT

e img_shape: (height, width)

* ori_shape: (height, width)

 pad_shape: (height, width)

* batch_input_shape: (height, width)
PAMosaic A, HANUGASEAN TR

@TRANSFORMS . register_module ()
class Mosaic (BaseTransform) :

def _ init_ (self,

CFITgkZD)
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img_scale: Tuple[int, int] = (640, 640),
center_ratio_range: Tuple[float, float] = (0.5, 1.5),
bbox_clip_border: bool = True,

pad_val: float = 114.0,

prob: float = 1.0) —-> None:

# img_scale WiJFNi%AZ (width, height)

self.img_scale = img_scale
def transform(self, results: dict) —-> dict:
results['img'] = mosaic_img
# (height, width)
results['img_shape'] = mosaic_img.shapel[:2]
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CHAPTER D7

BRINAE

WRARAEIE MMYOLO B 8CH HE I H , i h R 25E -

57.1 xFE kR shape J[iiFF#915EH

F£ OpenMMLab 2.0 1, 75 OpenCV (¥ A SHH—2, & H 4bH pipeline #1514 shape 1% A
BB ZPL (width, height) WFHES]. #H, A TITE G, 453 pipeline A1 model [)5E B I J7 2
(height, width). HMARUIER LR pipeline AbEEE5 R, FEAIEATES SLCUTF

e img_shape: (height, width)

* ori_shape: (height, width)

* pad_shape: (height, width)

* batch_input_shape: (height, width)
PAMosaic Afl, HANUGHSEANT R

@TRANSFORMS . register_module ()
class Mosaic (BaseTransform) :
def _ init_ (self,
img_scale: Tuple[int, int] = (640, 640),
center_ratio_range: Tuple[float, float] = (0.5, 1.5),
bbox_clip_border: bool = True,

pad_val: float = 114.0,

(Rt
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prob: float = 1.0) -> None:

# img_scale i) N#% & (width, height)

self.img_scale = img_scale
def transform(self, results: dict) -> dict:
results['img'] = mosaic_img

# (height, width)

results['img_shape'] = mosaic_img.shape[:2]

324
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CHAPTER B8

b

>

’

K ADR

&G
ol

58.1 RELHEHn

58.1.1 PEP 8 —Python B {1B#15E

Python F 71 (U KU 67 , 08 T OA T ILA TG PO

o U )R, 4T Python AT WifTRAR S AMIKI IS AR RETE . Hln— AR LAY IR : 4 3KAY
RIS, TERAE—ATE NI, frab ] AT T?

« A3, NET Python Hr ik A HEA O 1 —LE RURS LT

o RHGESAH RN MPIREK, Toik—475 TS M N 2 78R, RIS g s, i
TEF BRI, AL 55 .

# Correct:
FILES = ['setup.cfg', 'tox.ini']
# Correct:
FILES = [

'setup.cfqg’,

'tox.ini"',
]
# Wrong:
FILES = ['setup.cfg', 'tox.ini',]
# Wrong:
FILES = [

(Rt
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'setup.cfqg’,
'tox.ini'

]

o MAMIKHINE . R LT . SRR S RINE , FRATIFAE S5 222 rP R /41

“A style guide is about consistency. Consistency with this style guide is important. Consistency within a project
is more important. Consistency within one module or function is the most important.” PEP 8 —Style Guide for
Python Code

1Efi#: PEP 8 Ry URSHLTEH A 2RI, TIH NI — S 2055 T PEP 8 ML, OpenMMLab 451 H #f
1E setup.cfg BE T — LA MITE R ICE,, IR e & . — M 724 PEP 8 A I —A>il 1

# Correct:

hypot2 = x*x + y*y

# Wrong:

hypot2 = x * x + y * vy

X—ME RN THARARMIEH, (H OpenMMLab [ i B HEF KA M yapf 1
ARITHMETIC_PRECEDENCE_INDICATION BEIi, [H A% X HE7E T H A & 43 B i 2 ke A% 504k, DA
EONE

58.1.2 Google FiRINiHNi&IEr

Google i/l 14 F AU 19, 4 T Python M RIETY . MIET PEP 8, izdi it 1 B MRS 451 -
A R T AL A A T

Horp, BT MYEXT Python "R ZIEFHRREIAT TIRE ST, A THAESEN, 5% . Lambda
Fek, P FEHESEIL. metaclass 2,

WAR ML N A5 PEP 8 BONHEIT, RH205E A7 PEP 8 (L RILE, A — UM PRI ZE , WL
K. TODO #F. {4 socket X Z VT4 -

EREIF RGN IS B UATIT &, (EARL AR, —RIX B (E— L8 Python 2 FRATR, Bl E
TOR P TR ey 24 B AR Object, MIAEL ] Python 3 YPREEH, X —ZORIEANMENRY, AT
F BRIl .~k OpenMMLab [#35i H A A HERR G ITIRERAT, A weRf— i b ¥y ad Tk, JoHe
MMCV.. (X 5 I BN A R R E A W2, FT AT RN R Z PRl

AOFEEREN AR R T UM TA, E%iEH T, RS ARG LA ek, HeANE
— AR Y FOMUSAT, RN R, T EMARE A H RE ARSI, AL BT 2 E -

# Correct

from mmcv.cnn.bricks import (Conv2d, build_norm_layer, DropPath, MaxPool2d,

(Rt
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Linear)

from ..utils import ext_loader

# Wrong

from mmcv.cnn.bricks import Conv2d, build_norm_layer, DropPath, MaxPool2d, \
Linear # FRFF#HATHEE, MAEXAA

from ...utils import is_str # HRZELEWH—F, HLWENE ST HEHREL

OpenMMLab Il | i i} pre-commit T.H [ gL AT, 317 0L ot ik D

58.2 HBHE

58.2.1 HiZIEMEEM

TSI A4 2 B RS AT SR BE Tt . SRR B 4% B 48 A B i A4 M T 3o, (e AT DA (T AR A
M4 T RAS B iR — A JRRAS B 1 AR B . TR T 1 4 I BB AR R 1 5 25 B 1 Th BB W5 M A
W, DA BAFIZEkEE T, MR AR A PRt A TARIL S S, 50 T A% B TS g .

58.2.2 RS ZWE

pad

13

o REREGAS R SO TS, R OU T AR A, AR — N EE N RIZ, W class_
EAEMAE TR R4, BT AERRBEE R i, SO £, fiiAc R e %5,
* AP RAT A AN _, B A R S A

N

]

58.2.3 H &I

RAFRY AR B 44 T BRIE =
L& SUHERF, AT I
2. KA

3. mEg—

# Wrong
class Masks (metaclass=ABCMeta): # @& LRI HE%E; Instance or Semantic?

pass

# Correct

(Rt
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class BaselInstanceMasks (metaclass=ABCMeta) :

pass

# wrong, FRMF & FHERRERE— 4

def _ _init__ (self, inplanes, planes):
pass

def _ init_ (self, in_channels, out_channels):
pass

LI R A A 44 T v

o HMEAMAYE: crop_img, init_weights

o BhEME 445 imread, bbox_flip
HEREG A S5 SENY, RIEFHEER, e I8

 check_keys_exist(key, container)

* check_keys_contain(container, key)

HERBAIEE IS — A ENS S, W nb ->num_blocks, in_nc -> in_channels

58.3 docstring #I5&

58.3.1 A+4ETE docstring

docstring ZXf—A2. — A HEETIRE S AP RGN, AFINThRE, — 2B HMTF & F TR,
AE, ' f# debug A HMRAY; —J&7F Readthedocs SCAYH H 8l 2E BiAH 5 Y API reference SCAY, HEEIA T fRYRAt
TRk X R P 8 I AH E TR

58.3.2 #N{aE docstring
FHBAN, —HTERY docstring A7 H M HIMEEK . PAGET Python ffRE%E LA sphinx JEAT ORI,
401 docstring £5E 2 W, PEP 257, BUARDAB T B IE A A& A ORI HERS 30, 2545300 Google AUi%

1. SR

PR KRS L 7B — M8 (B Python SCfF) 45— docstring, {HH 1 OpenMMLab i H A #B
73 BEA I docstring, - PR AMICARE P4 200K o

"""A one line summary of the module or program, terminated by a period.

Leave one blank line. The rest of this docstring should contain an

(Rt
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overall description of the module or program. Optionally, it may also
contain a brief description of exported classes and functions and/or usage

examples.

Typical usage example:

foo = ClassFoo()

bar = foo.FunctionBar ()

min

2. 0t

AR RN T ERME N, AL, # OpenMMLab %], FA1H 75 Google KUK AR 5
o WINBIFTR, SCRYH AT Attributes FiASEIE, M2 Args fifiid init e8RS

TF Args 1, il parameter (type): Description. g, ks —ASEAAYRE. H,
LA (float or str) EYE, WPAKH None S E W PAE N (int, optional).

class BaseRunner (metaclass=ABCMeta) :

"""The base class of Runner, a training helper for PyTorch.

All subclasses should implement the following APIs:

- run()
- “train()
~ wal() e

- '‘save_checkpoint ()"

Args:

model (:o0bj: torch.nn.Module'): The model to be run.

batch_processor (callable, optional): A callable method that process
a data batch. The interface of this method should be
' “batch_processor (model, data, train_mode) -> dict .
Defaults to None.

optimizer (dict or :0bj: torch.optim.Optimizer', optional): It can be
either an optimizer (in most cases) or a dict of optimizers
(in models that requires more than one optimizer, e.g., GAN).
Defaults to None.

work_dir (str, optional): The working directory to save checkpoints
and logs. Defaults to None.

logger (:obj: logging.Logger'): Logger used during training.
Defaults to None. (The default value is just for backward
compatibility)

meta (dict, optional): A dict records some import information such as

(@3]
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environment info and seed, which will be logged in logger hook.
Defaults to None.
max_epochs (int, optional): Total training epochs. Defaults to None.

max_iters (int, optional): Total training iterations. Defaults to None.

mmn

def _ init_ (self,
model,
batch_processor=None,
optimizer=None,
work_dir=None,
logger=None,
meta=None,
max_iters=None,

max_epochs=None) :

AN, FESEREVESCERY AR AU ARE SO AR RS T HAW TR A SE B, D0
A modified from , ] {1552 B E § 7 HACHS ZERYSZ P, RN copied from , H-33: 75 YR A5 ) License .
WA g, WA PAEL .. math: SRITAZEEA K

# SHE LI

# This func is modified from “detectronZ2

# <https://github.com/facebookresearch/detectron2/blob/
—ffff8acc35ea88adlcbl1806ab0f00b4clcbdbfd9/detectron?/structures/masks.py#L387>" _.

# ARG
# This code was copied from the “ubelt

# library<https://github.com/Erotemic/ubelt>"_.

# BLRAWX & Bhmaz
class LabelSmoothLoss (nn.Module) :

r"""Initializer for the label smoothed cross entropy loss.

Refers to "Rethinking the Inception Architecture for Computer Vision

<https://arxiv.org/abs/1512.00567>" _.

This decreases gap between output scores and encourages generalization.
Labels provided to forward can be one-hot like vectors (NxC) or class
indices (Nx1).

And this accepts linear combination of one-hot like labels from mixup or

cutmix except multi-label task.

(@3]
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Args:
label_smooth_val (float): The degree of label smoothing.
num_classes (int, optional): Number of classes. Defaults to None.
mode (str): Refers to notes, Options are "original", "classy_vision",
"multi_label". Defaults to "classy_vision".
reduction (str): The method used to reduce the loss.
Options are "none", "mean" and "sum". Defaults to 'mean'.

loss_weight (float): Weight of the loss. Defaults to 1.0.

Note:
if the " "mode’" is "original", this will use the same label smooth

method as the original paper as:

math::
(1-\epsilon)\delta_{k, y} + \frac{\epsilon}{K}

where :math: \epsilon” 1is the "~ label_smooth_val ", :math: K  is
the "~ "num_classes ~ and :math: \delta_{k,y}  1is Dirac delta,

which equals 1 for k=y and 0 otherwise.

if the " "mode’' " is "classy_vision", this will use the same label
smooth method as the " facebookresearch/ClassyVision
<https://github.com/facebookresearch/ClassyVision/blob/main/classy_vision/

—~losses/label_smoothing_loss.py> _ repo as:

math::
\frac{\delta_{k, y} + \epsilon/K}{l+\epsilon}

if the " "mode’ " is "multi_label", this will accept labels from

multi-label task and smoothing them as:

math::

(1-2\epsilon)\delta_{k, y} + \epsilon

: HE “here“. ‘here’.” here” =5 5IhEEE A

T reStructured 1535, “here Fn—EUIY; ‘here® F/RBHA ;" here” TLEFIRE X, —Mn] kTR AT .
Hrp ‘here 11t FH¥%:-5 Markdown HRTH], SRELNEE . 7 4MEF obj:type’ X FHE ML FE RN Gk, (HE
FRE, MUERESR, IV FERnER I8,

3. ik (B0 S0k
BRSO 5 2 SR Y S5 A AR — B, (HER AR MBSO . X TR IR R AN, T PAGE
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Examples “FEANARG]; ARG X SHOMA— B4, ATPAMIA Note =Bt AT B -
XEF BN 2R B 8, R R KRB BRI S MBSO, 380 i 7 B 5 RS B 1)
PUREE 7R TREEERZ, X R Bl R BN EEAE Python X2 B AFREEHIzATHY, H4AH
— LRI SR . WERAFAEZ ARG, ATDAGE TR S it WA BOR B, BB B 2 B A A

def import_modules_from_ strings (imports, allow_failed_imports=False) :

"""Import modules from the given list of strings.

Args:
imports (list | str | None): The given module names to be imported.
allow_failed_imports (bool): If True, the failed imports will return

None. Otherwise, an ImportError 1is raise. Defaults to False.

Returns:
List [module] | module | None: The imported modules.
All these three lines in docstring will be compiled into the same

line in readthedocs.

Examples:
>>> osp, sys = import_modules_from strings/(
['os.path', 'sys'])
>>> import os.path as osp_
>>> import sys as Sys_
>>> assert osp == 0Sp_

>>> gssert sys == SyS_

mmn

TSR R HCRE AR HRAS B A 1AL, 5 BEAE docstring FFILAAH KU, WA BN Note 575 Warn-
ing EATULHT, Bldn:

class CheckpointHook (Hook) :

"""Save checkpoints periodically.

Args:
out_dir (str, optional): The root directory to save checkpoints. If
not specified, "~ runner.work_dir'" will be used by default. If
specified, the "“out_dir'  will be the concatenation of
“Tout_dir’ " and the last level directory of " runner.work_dir'"

Defaults to None. “~Changed in version 1.3.15.°

Warning:
Before v1.3.15, the " “out_dir ~ argument indicates the path where the

checkpoint is stored. However, in v1.3.15 and later, "~ “out_dir" "

CF T gksh)
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indicates the root directory and the final path to save checkpoint is
the concatenation of out_dir and the last level directory of

‘" runner.work_dir® . Suppose the value of "“out_dir " is

"/path/of /A" and the value of " “runner.work_dir' " is "/path/of/B",
then the final path will be "/path/of/A/B".

USRS R ER [l {E AT A 7 ST TR T By dict, T RAZR A A%

def func(x):
I—"" "
Args:
x (None): A dict with 2 keys, ' 'padded_targets’' ', and ' ‘targets' '

- '‘targets' ' (list[Tensor]): A list of tensors.
Each tensor has the shape of :math:' (T_1i) . Each
element is the index of a character.
- ''padded_targets' ' (Tensor): A tensor of shape :math:  (N)°

Each item is the length of a word.

Returns:

dict: A dict with 2 keys, °~ 'padded _targets' ', and ' targets

- '‘targets' ' (list[Tensor]): A list of tensors.
FEach tensor has the shape of :math: (T_1i) . Each
element 1is the index of a character.
- ' 'padded_targets' ' (Tensor): A tensor of shape :math:’ (N)°

Fach item is the length of a word.

mmn

return x

W Sl TR readthedocs SCRY, SURY 9 5 T 4% FR ReStructrued SCRYRE K, 75 W) & 77 A SO TE Yeds %
TEHEAC PRI, A A BOFFE — R SO ROER . 1BEES %

* reStructuredText Primer - Sphinx documentation

» Example Google Style Python Docstrings — napoleon 0.7 documentation
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58.4 ERBHE

58.4.1 At A EE IR

XEF—AIHEIH , BINEEA ALK Z [ SR AR, RCHE SRR AN SR
A, ARATRER LA B CRE AR, A Y B SERME USRS .

58.4.2 WA Ex%

BT EE R R AR AR LR G PR Y o WRARAE R WIS B A ) I R R — T, IR AR I BIAE

WA EEER. WA, BRSNS Ea TR XTAZ—H TR, MAEH
Fr AR . Google JHJEIT H KAE45 Hi

# We use a weighted dictionary search to find out where i is in
# the array. We extrapolate position based on the largest num

# in the array and the array size and then do binary search to
# get the exact number.

if i & (i-1) == 0: # True if i is 0 or a power of 2.

N T PR AT, R % AT 2 g, T35, AN AR AR, R AR YA AR B
Python, il JUR AN HBE VR A ZA 4. ——Google JFHI H KUk HS

# Wrong:
# Now go through the b array and make sure whenever 1 occurs

# the next element 1is i+1

# Wrong:

if i & (1i-1) == 0: # True if i bitwise and i-1 is 0.

EEREH, ATDAGE ] Markdown $53K, PRSI &N D8 #5242 Markdown (53K, XA AT DAE TS0t B, 4nml
B SFon AL B (R 2EF docstring H11Y ReStructured TEVATR IR )

# ' _reversed_padding_repeated_twice' is the padding to be passed to

# 'F.pad 1f needed (e.g., for non-zero padding types that are

# implemented as two ops: padding + conv). "F.pad accepts paddings in
# reverse order than the dimension.

self._reversed_padding_repeated_twice = _reverse_repeat_tuple(self.padding, 2)
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58.4.3 ERERHI

Lt H mmev/utils/registry.py, XFRNEIHZEEH, @ilHire, W T IER KR,

# self.build _func will be set with the following priority:
# 1. build_func
# 2. parent.build_func
# 3. build from cfg
if build_func is None:
if parent is not None:
self.build_func = parent.build_func
else:
self.build_func = build_from_cfg
else:

self.build_func = build_func

2. HH mmcv/runner/checkpoint.py, ¥F bug & FH)—LLkpiR AP, A DA AH AT issue (532,
B AT f# bug 15

def _save_ckpt (checkpoint, file):

The 1.6 release of PyTorch switched torch.save to use a new
zipfile-based file format. It will cause RuntimeError when a
checkpoint was saved in high version (PyTorch version>=1.6.0) but

loaded in low version (PyTorch version<l.6.0). More details at

HO¥ W% W oW |

https://github.com/open—-mmlab/mmpose/issues/904
if digit_version (TORCH_VERSION) >= digit_version('1.6.0"):
torch.save (checkpoint, file, _use_new_zipfile_serialization=False)

else:

torch.save (checkpoint, file)

58.5 FEHYFfR

58.5.1 At A BB TR

RAUEM RN SR A AL A R B PR, U ) 22 AV pR BEOR IR . IR QR B P B . bt B
BUA K452 . Python 547 0 MR I BRI, ZEBEAR FUR S — R fE, il W /R IDE X £e28
BUTERR, SRJEAEARTE AR A I AU R . 3 M A R A TR, X T A AR,
X AR b T BE T BE R A TR A, 9D bug I . RRENEREA R, EE AT R T R
g

L AL APL 2R
2. AERBSAYZE A, TR R IE TR BT A2 R
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X2 5 1 B T K A B ) AR A TR
HELABRAZR I AR T HEA YRS

AU PR R E 2R0E , ATAREF RS X T — (AR T, ZHCEOUT, RIGEERE TR A Y R £L

BASHRKRZH RIGHE

58.5.2 AT E T TR

L BRI/ IR BLE R, Sl AT self Al cls R
from typing import Optional, List, Tuple
# AHEF—H
def my_method(self, first_var: int) -> int:
pass
# AR
def my_method(
self, first_var: int,
second_var: float) —-> Tuple[MyLongTypel, MyLongTypel, MyLongTypell]:
pass
# BT (BRBNAZE 50T AX, BNEE yapf BHWUEAFEA)
def my_method (
self, first_var: int, second_var: float
) —> Tuple[MyLongTypel, MyLongTypel, MyLongTypell]:
pass
# 51 MR Xy KA
class MyClass:
def _ init_ (self,
stack: List["MyClass"]) —> None:
pass
R AI AT PAJE Python N EZRAL, AT DA HE XK, I 7] LA Python 4@ fit ) wrapper
R I ARATHAN G, — L AOTEMR AN T -
# HERA
from numbers import Number
# LKA, BEKFUN None
from typing import Optional
def foo(var: Optional[int] = None) :
pass
(FoUgksh)
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# BRARA, HRHEZSHER
from typing import Union
def foo(var: Union[float, str]):

pass

from typing import Sequence # JF7|%A
from typing import Iterable # F#%{tEA
from typing import Any # {FEZ KA

from typing import Callable # T %ER

from typing import List, Dict # 5T dpyz Al KA

from typing import Tuple # JC4HHEHE R

# BJRF#E Python 3.9 W, list, tuple fo dict AFEIFFEA, BH T XX HRA
# RNAHATRBAEMHTRFTEFEF List, Tuple, Dict XA

# mA, ERSBEAFTEME, REMEA Sequence & Iterable & Mapping

# List, Tuple, Dict FZEFTREEEM FHE

# %W, https://docs.python.org/3/library/typing.html#typing.List

2. ASERRTUEAR, BT T DA LW LS T

# Recommend: #7K 7 fig o {E

a: Foo = SomeUndecoratedFunction ()

a: List[intl: [1, 2, 3] # List R¥¥EBE—KARA WTFEH Union
b: Tuplel[int, int] = (1, 2) # KEEZEA 2

c: Tuple[int, ...] = (1, 2, 3) # Tk

d: Dict[str, int] = {'a': 1, 'b': 2}

# Not Recommend: ATZ XA F#
# BRIMTAMEAT Google FFiRIem F, BXE—F AT I Python 2.7 MK
# MA W ERET X, ETEMAXSF Python 3, AT RMELK—, THEEAXFT .
a = SomeUndecoratedFunction () # type: Foo
a=[1, 2, 3] # type: List[int]
b= (1, 2, 3) # type: Tuple[int, ...]
c (1, "2", 3.5) # type: Tuple[int, Text, float]
3. ZH

ESChIRAIHGE, typing HHERBET list FI dict AZ SR, RAFAT A R AT LAE LERPIRYZ 2R ?

from typing import TypeVar, Generic

KT = TypeVar ('KT")
VT = TypeVar ('VI')
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class Mapping (Generic[KT, VT]):
def _ init_ (self, data: Dict[KT, VT]):
self._data = data

def _ getitem__ (self, key: KT) —-> VT:

return self._datalkey]

W Ed TR, FATE LT A Z AR R, SEhR AT

mapping = Mapping[str, float]({'a': 0.5})

value: float = example['a']

738k, BT AR ] TypeVar 7E 8 4054 rh o e HE S 2220 -

from typing import TypeVar, List

T = TypeVar ('T") # Can be anything
A = TypeVar('A', str, bytes) # Must be str or bytes

def repeat (x: T, n: int) -> List|[T]:
"""Return a list containing n references to x."""

return [x]*n

def longest(x: A, y: A) —> A:
"""Return the longest of two strings.'"""

return x if len(x) >= len(y) else y

W2 X TRUEMHGILESH typing.

58.5.3 XEFMEETH

mypy sg—|> Python I A TR . MRIGIRAIFAER, mypy 2 ELS

fi#, M5 0] B S ELY bug.
BIAN4H T i —1> Python JHIA S test.py:

TR E A B AT A 2R 2T

def foo(var: int) —-> float:

return float (var)

a: str = foo('2.0")
b: int = foo('3.0") # type: ignore
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1547 mypy test.py W DARFEIANTRAGALSEA, 204G 158 4 7775 e 0 AR [l A P A 22 52 . TS S
FTIRBEAAAE A B, TR T type: ignore MHEZME T, FUATRAMRFIR T D T RETR 2202 220 .

test.py:4: error: Incompatible types in assignment (expression has type "float", .
—variable has type "int")
test.py:4: error: Argument 1 to "foo" has incompatible type "str"; expected "int"

Found 2 errors in 1 file (checked 1 source file)
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mmyolo.datasets

59.1 datasets

class mmyolo.datasets.BatchShapePolicy (batch_size: int = 32, img_size: int = 640, size_divisor: int =
32, extra_pad_ratio: float = 0.5)
BatchShapePolicy is only used in the testing phase, which can reduce the number of pad pixels during batch infer-

ence.
S8
* batch_size (int) -Single GPU batch size during batch inference. Defaults to 32.
* img size (int) -Expected output image size. Defaults to 640.
* size_divisor (int)-The minimum size that is divisible by size_divisor. Defaults to 32.
* extra_pad_ratio (float) —Extra pad ratio. Defaults to 0.5.

class mmyolo.datasets.YOLOv5CocoDataset (*args, batch_shapes_cfg: Optional[dict] = None,

**kwargs)
Dataset for YOLOv5 COCO Dataset.

We only add BatchShapePolicy function compared with  CocoDataset. See  mmy-
olo/datasets/utils.py#BatchShapePolicy for details

class mmyolo.datasets.YOLOv5CrowdHumanDataset (*args, batch_shapes_cfg: Optional[dict] = None,

**kwargs)
Dataset for YOLOvS5 CrowdHuman Dataset.
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We only add BatchShapePolicy function compared with CrowdHumanDataset. See mmy-
olo/datasets/utils.py#BatchShapePolicy for details

class mmyolo.datasets.YOLOv5DOTADataset (*args, **kwargs)
Dataset for YOLOv5 DOTA Dataset.

We only add BatchShapePolicy function compared with DOTADataset. See  mmy-
olo/datasets/utils.py#BatchShapePolicy for details

class mmyolo.datasets.YOLOv5VOCDataset (*args, batch_shapes_cfg: Optional[dict] = None, **kwargs)
Dataset for YOLOv5 VOC Dataset.

We only add BatchShapePolicy  function compared with  VOCDataset. See  mmy-
olo/datasets/utils.py#BatchShapePolicy for details

mmyolo.datasets.yolov5_collate (data_batch: Sequence, use_ms_training: bool = False) — dict

Rewrite collate_fn to get faster training speed.
S8
e data_batch (Sequence) —Batch of data.

* use_ms_training (bool)-Whether to use multi-scale training.

59.2 transforms

class mmyolo.datasets.transforms.FilterAnnotations (by_keypoints: bool = False, **kwargs)

Filter invalid annotations.

In addition to the conditions checked by FilterDetAnnotations, this filter adds a new condition requiring

instances to have at least one visible keypoints.

class mmyolo.datasets.transforms.LetterResize (scale: Union[int, Tuple[int, int]], pad_val: dict =
{img’: 0, ‘mask’: 0, seg’: 255}, use_mini_pad.:
bool = False, stretch_only: bool = False,
allow_scale_up: bool = True, half_pad_param:
bool = False, **kwargs)

Resize and pad image while meeting stride-multiple constraints.
Required Keys:

e img (np.uint8)

* batch_shape (np.int64) (optional)
Modified Keys:

e img (np.uint8)

* img_shape (tuple)
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 gt_bboxes (optional)
Added Keys: - pad_param (np.float32)
SH
* scale (Union[int, Tuple[int, int]])-Images scales for resizing.
* pad_val (dict) —Padding value. Defaults to dict(img=0, seg=255).
* use_mini_pad (bool) ~Whether using minimum rectangle padding. Defaults to True
* stretch_only (bool) -Whether stretch to the specified size directly. Defaults to False
* allow_scale_up (bool) —Allow scale up when ratio > 1. Defaults to True

* half_pad_param (bool) -If set to True, left and right pad_param will be given by divid-
ing padding_h by 2. If set to False, pad_param is in int format. We recommend setting this to

False for object detection tasks, and True for instance segmentation tasks. Default to False.

transform (results: dict) — dict

Transform function to resize images, bounding boxes, semantic segmentation map and keypoints.
%% results (dict) —Result dict from loading pipeline.

R&[a] Resized results, ‘img’ , ‘gt _bboxes’ , ‘gt_seg map’ , ‘gt_keypoints’ , ‘scale’ ,
‘scale_factor’ , ‘img_shape’ ,and ‘keep_ratio’ keys are updated in result dict.
RMIRAY dict

class mmyolo.datasets.transforms.LoadAnnotations (mask2bbox: bool = False, poly2mask: bool =
False, merge_polygons: bool = True,
*Ekwargs)
Because the yolo series does not need to consider ignore bboxes for the time being, in order to speed up the pipeline,

it can be excluded in advance.
S
* mask2bbox (bool) -Whether to use mask annotation to get bbox. Defaults to False.
* poly2mask (bool) —Whether to transform the polygons to bitmaps. Defaults to False.

* merge_polygons (bool) —~Whether to merge polygons into one polygon. If merged, the
storage structure is simpler and training is more effcient, especially if the mask inside a bbox

is divided into multiple polygons. Defaults to True.

merge_multi_segment (gt_masks: List{numpy.ndarray]) — Listinumpy.ndarray]

Merge multi segments to one list.

Find the coordinates with min distance between each segment, then connect these coordinates with one thin

line to merge all segments into one. :param gt_masks: original segmentations in coco’ s json file.

like [segmentation], segmentation2, --- ], each segmentation is a list of coordinates.
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Bl merged gt_masks

BRI ot masks(List(np.array))

min_index (arrl: numpy.ndarray, arr2: numpy.ndarray) — Tuple[int, int]

Find a pair of indexes with the shortest distance.

e
e arrl (N, 2).
e arr2 (M, 2).

iR [H] a pair of indexes.
RIMIRA tuple

transform (results: dict) — dict

Function to load multiple types annotations.
¥ results (dict)—Result dict from :objmmengine.BaseDataset.

&l The dict contains loaded bounding box, label and semantic segmentation.
BRI dict
class mmyolo.datasets.transforms.Mosaic (img_scale: Tuple[int, int] = (640, 640),

center_ratio_range: Tuple[float, float] = (0.5, 1.5),
bbox_clip_border: bool = True, pad_val: float = 114.0,
pre_transform: Optional[Sequence[dict]] = None, prob:
float = 1.0, use_cached: bool = False,
max_cached_images: int = 40, random_pop: bool = True,
max_refetch: int = 15)

Mosaic augmentation.

Given 4 images, mosaic transform combines them into one output image. The output image is composed of the

parts from each sub- image.

mosaic transform
center_x
o +
\ pad \ \
| Fo——————— + pad \
\ \ \ \
\ | imagel Fomm +
\ \ \ \
\ \ \ image2 |
center_y e e to—m +
\ | cropped | |
|pad | image3 | imaged |

(N ITgkss)
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The mosaic

2. Get

3. Sub

transform steps are as follows:

1. Choose the mosaic center as the intersections of 4 images

the left top image according to the index, and randomly

sample another 3 images from the custom dataset.

image will be cropped if image is larger than mosaic patch

Required Keys:

* img

 gt_bboxes (BaseBoxes[torch.float32]) (optional)

» gt _bboxes_labels (np.int64) (optional)

¢ got_ignore_flags (bool) (optional)

e mix_results (List[dict])

Modified Keys:

e img

* img_shape

* gt _bboxes (optional)

* gt bboxes_labels (optional)

 gt_ignore_{flags (optional)

ZH

img_scale (Sequence[int ]) ~Image size after mosaic pipeline of single image. The
shape order should be (width, height). Defaults to (640, 640).

center_ratio_range (Sequence[float ]) —Center ratio range of mosaic output.
Defaults to (0.5, 1.5).

bbox_clip_border (bool, optional)-Whether to clip the objects outside the bor-
der of the image. In some dataset like MOT17, the gt bboxes are allowed to cross the border

of images. Therefore, we don’ t need to clip the gt bboxes in these cases. Defaults to True.
pad_val (int)—Pad value. Defaults to 114.

pre_transform (Sequence [dict]) —Sequence of transform object or config dict to

be composed.

59.2. transforms
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* prob (float) —Probability of applying this transformation. Defaults to 1.0.
* use_cached (bool) -Whether to use cache. Defaults to False.

* max_cached_images (int) —The maximum length of the cache. The larger the cache,
the stronger the randomness of this transform. As a rule of thumb, providing 10 caches for

each image suffices for randomness. Defaults to 40.

* random_pop (bool) -Whether to randomly pop a result from the cache when the cache is

full. If set to False, use FIFO popping method. Defaults to True.

* max_refetch (int) -The maximum number of retry iterations for getting valid results
from the pipeline. If the number of iterations is greater than max_refetch, but results is still

None, then the iteration is terminated and raise the error. Defaults to 15.

get_indexes (dataset: Union[mmengine.dataset.base_dataset. BaseDataset, list]) — list

Call function to collect indexes.
%% dataset (Dataset or list) —The dataset or cached list.
&\l indexes.
RIAIRAY Tist

mix_img_transform (results: dict) — dict

Mixed image data transformation.
%% results (dict) Result dict.
2\l Updated result dict.
BRI results (dict)

class mmyolo.datasets.transforms.Mosaic9 (img_scale: Tuple[int, int] = (640, 640),
bbox_clip_border: bool = True, pad_val: Union[float,
int] = 114.0, pre_transform: Optional[Sequence[dict]] =
None, prob: float = 1.0, use_cached: bool = False,
max_cached_images: int = 50, random_pop: bool =
True, max_refetch: int = 15)

Mosaic9 augmentation.

Given 9 images, mosaic transform combines them into one output image. The output image is composed of the

parts from each sub- image.

e L o +
| pad I pad [ |
\ Fomm + | |
\ \ Fom + top_right |
\ \ | top | image2 |
| | top_left | imagel | |

(Qi¥iE3)

346 Chapter 59. mmyolo.datasets



MMYOLO, %% 0.6.0

[CAWY)
\ | image8 o-——————- Fo———— Fo—— +———+
\ \ | | \ |
e bt + | right |pad|
\ | center | image3 \ |
\ left | image0 +-—————————————- +———|
\ image?7 | | \
ot ——— Fo——t————— + | |
| cropped |  bottom_right |pad]
| |bottom_left | | image4 | |
| | image6 \ bottom | \ |
B et + image5 Fomm e +———
\ pad \ I pad |
Fom o e +

The mosaic transform steps are as follows:

1. Get the center image according to the index, and randomly
sample another 8 images from the custom dataset.

2. Randomly offset the image after Mosaic

Required Keys:
e img
* gt_bboxes (BaseBoxes[torch.float32]) (optional)
* gt bboxes_labels (np.int64) (optional)
 got_ignore_flags (bool) (optional)
e mix_results (List[dict])
Modified Keys:
e img
¢ img_shape
* gt _bboxes (optional)
* gt_bboxes_labels (optional)

e gt _ignore_flags (optional)

ZH

* img scale (Sequence [int]) —Image size after mosaic pipeline of single image. The
shape order should be (width, height). Defaults to (640, 640).
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* bbox_clip_border (bool, optional)-Whether to clip the objects outside the bor-
der of the image. In some dataset like MOT17, the gt bboxes are allowed to cross the border

of images. Therefore, we don’ t need to clip the gt bboxes in these cases. Defaults to True.
e pad_val (int)—Pad value. Defaults to 114.

* pre_transform (Sequence [dict]) —Sequence of transform object or config dict to

be composed.
* prob (float) —Probability of applying this transformation. Defaults to 1.0.
* use_cached (bool) —Whether to use cache. Defaults to False.

* max_cached_images (int) —The maximum length of the cache. The larger the cache,
the stronger the randomness of this transform. As a rule of thumb, providing 5 caches for each

image suffices for randomness. Defaults to 50.

* random_pop (bool) —Whether to randomly pop a result from the cache when the cache is

full. If set to False, use FIFO popping method. Defaults to True.

* max_refetch (int) -The maximum number of retry iterations for getting valid results
from the pipeline. If the number of iterations is greater than max_refetch, but results is still

None, then the iteration is terminated and raise the error. Defaults to 15.

get_indexes (dataset: Union[mmengine.dataset.base_dataset. BaseDataset, list]) — list

Call function to collect indexes.
%% dataset (Dataset or list) -The dataset or cached list.
& [H] indexes.
FRMIRAY list

mix_img_ transform (results: dict) — dict

Mixed image data transformation.

¥ results (dict) —Result dict.

J&[A] Updated result dict.

RAIRAE results (dict)

class mmyolo.datasets.transforms.PPYOLOERandomCrop (aspect_ratio: List[float] = [0.5, 2.0],

thresholds: List[float] = [0.0, 0.1, 0.3,
0.5, 0.7, 0.9], scaling: List[float] = [0.3,
1.0], num_attempts: int = 50,
allow_no_crop: bool = True,
cover_all_box: bool = False)

Random crop the img and bboxes. Different thresholds are used in PPYOLOE to judge whether the clipped image

meets the requirements. This implementation is different from the implementation of RandomCrop in mmdet.

Required Keys:
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* img
* gt _bboxes (BaseBoxes[torch.float32]) (optional)
¢ gt_bboxes_labels (np.int64) (optional)
 got_ignore_flags (bool) (optional)
Modified Keys:
e img
* img_shape
* gt _bboxes (optional)
» gt bboxes_labels (optional)
 gt_ignore_{flags (optional)
Added Keys: - pad_param (np.float32)
SH
* aspect_ratio (List [float])—Aspect ratio of cropped region. Default to [.5, 2].

* thresholds (List [f1loat ])—Iouthresholds for deciding a valid bbox crop in [min, max]
format. Defaults to [.0, .1, .3, .5, .7, .9].

* scaling(List [float])-Ratiobetween a cropped region and the original image in [min,

max] format. Default to [.3, 1.].
* num_attempts (int) Number of tries for each threshold before giving up. Default to 50.
* allow_no_crop (bool) —Allow return without actually cropping them. Default to True.
e cover_all_box (bool)—Ensure all bboxes are covered in the final crop. Default to False.

class mmyolo.datasets.transforms.PPYOLOERandomDistort (hue_cfg: dict = { max’: 18, ‘'min’: -
18, prob’: 0.5}, saturation_cfg: dict
= {'max’: 1.5, 'min’: 0.5, prob’ 0.5},
contrast_cfg: dict = { max’: 1.5,
‘min’: 0.5, prob’: 0.5},
brightness_cfg: dict = { max’: 1.5,
‘min’: 0.5, prob’ 0.5},
num_distort_func: int = 4)

Random hue, saturation, contrast and brightness distortion.
Required Keys:

e img
Modified Keys:

¢ img (np.float32)
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BH
* hue_cfg (dict) -Hue settings. Defaults to dict(min=-18, max=18, prob=0.5).

* saturation_cfg (dict) —Saturation settings. Defaults to dict( min=0.5, max=1.5,
prob=0.5).

* contrast_cfg(dict)—Contrast settings. Defaults to dict( min=0.5, max=1.5, prob=0.5).

* brightness_cfg (dict) —Brightness settings. Defaults to dict( min=0.5, max=1.5,
prob=0.5).

* num_distort_func (int) -The number of distort function. Defaults to 4.

transform (results: dict) — dict

The hue, saturation, contrast and brightness distortion function.
%% results (dict) —The result dict.
jJ&[a] The result dict.
RMIRAY dict

transform_brightness (results)

Transform brightness randomly.

transform_contrast (results)

Transform contrast randomly.

transform_hue (results)

Transform hue randomly.

transform_saturation (results)

Transform saturation randomly.

)

class mmyolo.datasets.transforms.PackDetInputs (meta_keys=('img_id’, img_path’ ‘ori_shape’,

img_shape’, ’scale_factor’, flip’,
flip_direction’))
Pack the inputs data for the detection / semantic segmentation / panoptic segmentation.

Compared to mmdet, we just add the gt_panoptic_seg field and logic.

transform (results: dict) — dict

Method to pack the input data. :param results: Result dict from the data pipeline. :type results: dict
B
e ‘inputs’ (obj:torch.Tensor): The forward data of models.
e ’ data_sample’ (obj:DetDataSample): The annotation info of the sample.

BRI dict
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class mmyolo.datasets.transforms.Polygon2Mask (downsample_ratio: int = 4, mask_overlap: bool =
True, coco_style: bool = False)

Polygons to bitmaps in YOLOVS.
SH
* downsample_ratio (int)-Downsample ratio of mask.

* mask_overlap (bool) -Whether to use maskoverlap in mask process. When set to True,
the implementation here is the same as the official, with higher training speed. If set to True,
all gt masks will compress into one overlap mask, the value of mask indicates the index of gt

masks. If set to False, one mask is a binary mask. Default to True.

* coco_style (bool) -Whether to use coco_style to convert the polygons to bitmaps. Note
that this option is only used to test if there is an improvement in training speed and we recom-

mend setting it to False.

polygon2mask (img_shape: Tuple[int, int], polygons: numpy.ndarray, color: int = 1) — numpy.ndarray

BH
* img_shape (tuple) -The image size.

e polygons (np.ndarray) —[N, M], N is the number of polygons, M is the number of
points(Be divided by 2).

* color (int) —color in fillPoly.
i&IF] the overlap mask.
RBIJEA np.ndarray

polygons2masks (img_shape: Tuple[int, int], polygons: mmdet.structures.mask.structures. PolygonMasks,
color: int = 1) — numpy.ndarray

Return a list of bitmap masks.
S8
* img_shape (tuple) -The image size.
e polygons (PolygonMasks)—The mask annotations.
* color (int) —color in fillPoly.
iR A] the list of masks in bitmaps.
RMRHA List[np.ndarray]

polygons2masks_overlap (img_shape: Tuple[int, int], polygons:
mmdet.structures.mask.structures. PolygonMasks) — Tuple[numpy.ndarray,
numpy.ndarray]

Return a overlap mask and the sorted idx of area.
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S8
* img_shape (tuple)-The image size.
¢ polygons (PolygonMasks)—The mask annotations.
* color (int) —color in fillPoly.

i’ [H] the overlap mask and the sorted idx of area.

R H Tuple[np.ndarray, np.ndarray]

transform (results: dict) — dict

The transform function. All subclass of BaseTransform should override this method.

This function takes the result dict as the input, and can add new items to the dict or modify existing items in
the dict. And the result dict will be returned in the end, which allows to concate multiple transforms into a

pipeline.
%8 results (dict) —The result dict.
jJ&[H] The result dict.
BRI dict
class mmyolo.datasets.transforms.RandomAffine (**kwargs)

class mmyolo.datasets.transforms.RandomF1lip (prob: Optional[ Union[float, Iterable[float]]] =
None, direction: Union/[str, Sequence[Optional[str]]]
= ‘horizontal’, swap_seg_labels: Optional[Sequence]

= None)

class mmyolo.datasets.transforms.RegularizeRotatedBox (angle_version="1e90’)

Regularize rotated boxes.

Due to the angle periodicity, one rotated box can be represented in many different (x, y, w, h, t). To make each

rotated box unique, regularize_boxes will take the remainder of the angle divided by 180 degrees.
For convenience, three angle_version can be used here:

b

¢ ‘oc’ : OpenCV Definition. Has the same box representation as cv2.minAreaRect the angle

ranges in [-90, 0).

* ‘le90’ : Long Edge Definition (90). the angle ranges in [-90, 90). The width is always longer than the
height.

¢ ‘le135’ : Long Edge Definition (135). the angle ranges in [-45, 135). The width is always longer than
the height.

Required Keys:
* gt _bboxes (RotatedBoxes[torch.float32])

Modified Keys:

352 Chapter 59. mmyolo.datasets



MMYOLO, %% 0.6.0

* gt_bboxes

%% angle_version (str)—Angle version. Canonlybe ‘oc’, ‘1e90’ ,or ‘lel135’ . Defaults
to ‘1e90.

transform (results: dict) — dict

The transform function. All subclass of BaseTransform should override this method.

This function takes the result dict as the input, and can add new items to the dict or modify existing items in
the dict. And the result dict will be returned in the end, which allows to concate multiple transforms into a

pipeline.
28 results (dict) —The result dict.
J& 8| The result dict.
BRPEEY dict

class mmyolo.datasets.transforms.RemoveDataElement (keys: Union[str, Sequence[str]])

Remove unnecessary data element in results.
%4 keys (Union[str, Sequence[str]])-Keysneed to be removed.

transform (results: dict) — dict

The transform function. All subclass of BaseTransform should override this method.

This function takes the result dict as the input, and can add new items to the dict or modify existing items in
the dict. And the result dict will be returned in the end, which allows to concate multiple transforms into a
pipeline.

¥ results (dict) —The result dict.

& [A] The result dict.

BRI dict

class mmyolo.datasets.transforms.Resize (scale: Optional[ Union[int, Tuple[int, int]]] = None,
scale_factor: Optional[ Union[float, Tuple[float, float]]] =

None, keep_ratio: bool = False, clip_object_border: bool =

True, backend: str = ‘cv2’, interpolation=bilinear’)

class mmyolo.datasets.transforms.YOLOXMixUp (img_scale: Tuple[int, int] = (640, 640), ratio_range:
Tuple[float, float] = (0.5, 1.5), flip_ratio: float =
0.5, pad_val: float = 114.0, bbox_clip_border: bool
= True, pre_transform: Optional[Sequence[dict]] =
None, prob: float = 1.0, use_cached: bool = False,
max_cached_images: int = 20, random_pop: bool =
True, max_refetch: int = 15)

MixUp data augmentation for YOLOX.
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mixup transform
o o +
| mixup image | |
| - | ——————= + |
| | \ \ |
Fmm + | |
| | \ |
| | image | |
| | \ |
| | \ |
| o + |
| pad I
e +

The mixup transform steps are as follows:
1. Another random image is picked by dataset and embedded in the top left patch(after padding and resizing)
2. The target of mixup transform is the weighted average of mixup image and origin image.
Required Keys:
e img
 gt_bboxes (BaseBoxes[torch.float32]) (optional)
* gt _bboxes_labels (np.int64) (optional)
¢ got_ignore_flags (bool) (optional)
e mix_results (List[dict])
Modified Keys:
e img
* img_shape
* gt _bboxes (optional)
* gt bboxes_labels (optional)

 gt_ignore_{flags (optional)

ZH

* img scale (Sequence [int ])-Image output size after mixup pipeline. The shape order
should be (width, height). Defaults to (640, 640).

* ratio_range (Sequence[float ])—Scale ratio of mixup image. Defaults to (0.5, 1.5).
* flip_ratio (float)—Horizontal flip ratio of mixup image. Defaults to 0.5.

* pad_val (int)—Pad value. Defaults to 114.
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* bbox_clip_border (bool, optional)-Whether to clip the objects outside the bor-
der of the image. In some dataset like MOT17, the gt bboxes are allowed to cross the border

of images. Therefore, we don’ t need to clip the gt bboxes in these cases. Defaults to True.

* pre_transform (Sequence [dict]) —-Sequence of transform object or config dict to

be composed.
* prob (float) —Probability of applying this transformation. Defaults to 1.0.
e use_cached (bool) —Whether to use cache. Defaults to False.

* max_cached_images (int) -The maximum length of the cache. The larger the cache,
the stronger the randomness of this transform. As a rule of thumb, providing 10 caches for

each image suffices for randomness. Defaults to 20.

* random_pop (bool) ~Whether to randomly pop a result from the cache when the cache is

full. If set to False, use FIFO popping method. Defaults to True.

* max_refetch (int) —-The maximum number of iterations. If the number of iterations is
greater than max_refetch, but gt_bbox is still empty, then the iteration is terminated. Defaults
to 15.

get_indexes (dataset: Union[mmengine.dataset.base_dataset. BaseDataset, list]) — int
Call function to collect indexes.
% ¥ dataset (Dataset or list) ~The dataset or cached list.
R[] indexes.
BMEAY int

mix_img_transform (results: dict) — dict
YOLOX MixUp transform function.

28 results (dict) —Result dict.
Rl Updated result dict.
BRI results (dict)

class mmyolo.datasets.transforms.YOLOv5CopyPaste (ioa_thresh: float = 0.3, prob: float = 0.5)
Copy-Paste used in YOLOVS and YOLOVS.

This transform randomly copy some objects in the image to the mirror position of the image.It is different from the

CopyPaste in mmdet.
Required Keys:
* img (np.uint8)
* gt bboxes (BaseBoxes[torch.float32])

 gt_bboxes_labels (np.int64) (optional)
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 gt_ignore_flags (bool) (optional)

* gt masks (PolygonMasks) (optional)
Modified Keys:

* img

* gt _bboxes

¢ gt_bboxes_labels (np.int64) (optional)

* gt_ignore_{flags (optional)

e gt_masks (optional)

S
* ioa_thresh (float) —loa thresholds for deciding valid bbox.
* prob (float) —Probability of choosing objects. Defaults to 0.5.
static bbox_ioa (gr_bboxes_flip: mmdet.structures.bbox.horizontal_boxes. HorizontalBoxes, gt_bboxes:
mmdet.structures.bbox. horizontal_boxes. HorizontalBoxes, eps: float = le-07) —

numpy.ndarray

Calculate i0a between gt_bboxes_flip and gt_bboxes.
S8
e gt_bboxes_flip (HorizontalBoxes) —Flipped ground truth bounding boxes.
* gt_bboxes (HorizontalBoxes)—Ground truth bounding boxes.
¢ eps (float)—Default to 1e-10.
Bl loa.
BRPIYEAL (Tensor)

class mmyolo.datasets.transforms.YOLOv5SHSVRandomAug (hue_delta: Unionf[int, float] = 0.015,
saturation_delta: Union[int, float] =
0.7, value_delta: Unionfint, float] =
0.4)
Apply HSV augmentation to image sequentially.

Required Keys:
* img
Modified Keys:

e img

SH
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* hue_delta ([int, float])—delta of hue. Defaults to 0.015.
* saturation_delta ([int, float])—delta of saturation. Defaults to 0.7.
e value_delta (/[int, float])—delta of value. Defaults to 0.4.
transform (results: dict) — dict
The HSV augmentation transform function.

5% results (dict)—The result dict.

&IAl The result dict.

RAIRA dict

class mmyolo.datasets.transforms.YOLOv5KeepRatioResize (scale: Unionfint, Tuple[int, int]],
keep_ratio: bool = True,

**kwargs)
Resize images & bbox(if existed).

This transform resizes the input image according to scale. Bboxes (if existed) are then resized with the same

scale factor.
Required Keys:
¢ img (np.uint8)
 gt_bboxes (BaseBoxes[torch.float32]) (optional)
Modified Keys:
¢ img (np.uint8)
* img_shape (tuple)
* gt _bboxes (optional)
e scale (float)
Added Keys:

e scale_factor (np.float32)
%% scale (Union[int, Tuple[int, int]])-Images scales for resizing.

class mmyolo.datasets.transforms.YOLOv5MixUp (alpha: float = 32.0, beta: float = 32.0,
pre_transform: Optional[Sequence[dict]] = None,
prob: float = 1.0, use_cached: bool = False,
max_cached_images: int = 20, random_pop: bool
= True, max_refetch: int = 15)

MixUp data augmentation for YOLOVS.

The mixup transform steps are as follows:
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1. Another random image is picked by dataset.

2. Randomly obtain the fusion ratio from the beta distribution, then fuse the target

of the original image and mixup image through this ratio.

Required Keys:

img

gt_bboxes (BaseBoxes[torch.float32]) (optional)

gt_bboxes_labels (np.int64) (optional)

gt_ignore_flags (bool) (optional)

mix_results (List[dict])

Modified Keys:

img

img_shape

gt_bboxes (optional)

gt_bboxes_labels (optional)

gt_ignore_flags (optional)

S

alpha (float) —parameter of beta distribution to get mixup ratio. Defaults to 32.
beta (float) —parameter of beta distribution to get mixup ratio. Defaults to 32.

pre_transform (Sequence [dict]) —Sequence of transform object or config dict to

be composed.
prob (float) —Probability of applying this transformation. Defaults to 1.0.
use_cached (bool) —Whether to use cache. Defaults to False.

max_cached_images (int) —The maximum length of the cache. The larger the cache,
the stronger the randomness of this transform. As a rule of thumb, providing 10 caches for

each image suffices for randomness. Defaults to 20.

random_pop (bool) -Whether to randomly pop a result from the cache when the cache is

full. If set to False, use FIFO popping method. Defaults to True.

max_refetch (int) —The maximum number of iterations. If the number of iterations is
greater than max_refetch, but gt_bbox is still empty, then the iteration is terminated. Defaults
to 15.

get_indexes (dataset: Union[mmengine.dataset.base_dataset. BaseDataset, list]) — int

Call function to collect indexes.

358

Chapter 59. mmyolo.datasets



MMYOLO, %% 0.6.0

% ¥ dataset (Dataset or list) ~The dataset or cached list.

jJ&[A] indexes.
RMIRA int

mix_img_transform (results: dict) — dict

YOLOvV5 MixUp transform function.
5% results (dict)—Result dict
&Ml Updated result dict.

BRI results (dict)

class mmyolo.datasets.transforms.YOLOv5RandomAffine (max_rotate_degree: float = 10.0,

max_translate_ratio: float = 0.1,
scaling_ratio_range: Tuple[ float, float]
= (0.5, 1.5), max_shear_degree: float =
2.0, border: Tuple[int, int] = (0, 0),
border_val: Tuple[int, int, int] = (114,
114, 114), bbox_clip_border: bool =
True, min_bbox_size: int = 2,
min_area_ratio: float = 0.1,
use_mask_refine: bool = False,
max_aspect_ratio: float = 20.0,

resample_num: int = 1000)

Random affine transform data augmentation in YOLOVS and YOLOVS. It is different from the implementation in

YOLOX.

This operation randomly generates affine transform matrix which including rotation, translation, shear and scaling

transforms. If you set use_mask_refine == True, the code will use the masks annotation to refine the bbox. Our

implementation is slightly different from the official. In COCO dataset, a gt may have multiple mask tags. The

official YOLOVS5 annotation file already combines the masks that an object has, but our code takes into account the

fact that an object has multiple masks.
Required Keys:
e img
 gt_bboxes (BaseBoxes[torch.float32]) (optional)
* gt bboxes_labels (np.int64) (optional)
¢ got_ignore_flags (bool) (optional)
* gt_masks (PolygonMasks) (optional)
Modified Keys:

e img
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* img_shape

* gt _bboxes (optional)

* gt bboxes_labels (optional)
 gt_ignore_{flags (optional)

* gt masks (PolygonMasks) (optional)

S8
* max_rotate_degree (float)-Maximum degrees of rotation transform. Defaults to 10.
* max_translate_ratio (float)-Maximum ratio of translation. Defaults to 0.1.

* scaling ratio_range (tuple[float]) -Min and max ratio of scaling transform.
Defaults to (0.5, 1.5).

* max_shear_degree (float)-Maximum degrees of shear transform. Defaults to 2.

* border (tuple[int]) —Distance from width and height sides of input image to adjust
output shape. Only used in mosaic dataset. Defaults to (0, 0).

* border_val (tuple[int])—Border padding values of 3 channels. Defaults to (114, 114,
114).

* bbox_clip_border (bool, optional)-Whether to clip the objects outside the bor-
der of the image. In some dataset like MOT17, the gt bboxes are allowed to cross the border

of images. Therefore, we don’ t need to clip the gt bboxes in these cases. Defaults to True.

* min_bbox_size (float) —Width and height threshold to filter bboxes. If the height or

width of a box is smaller than this value, it will be removed. Defaults to 2.

* min_area_ratio (float)-Threshold of area ratio between original bboxes and wrapped

bboxes. If smaller than this value, the box will be removed. Defaults to 0.1.
* use_mask_refine (bool) -Whether to refine bbox by mask. Deprecated.

* max_aspect_ratio (float)-Aspectratio of width and height threshold to filter bboxes.

If max(h/w, w/h) larger than this value, the box will be removed. Defaults to 20.
* resample_num (int) -Number of poly to resample to.
clip_polygons (gt_masks: mmdet.structures.mask.structures. PolygonMasks, height: int, width: int) —

mmdet.structures.mask.structures.PolygonMasks

Function to clip points of polygons with height and width.
S8
e gt_masks (PolygonMasks)—Annotations of instance segmentation.

* height (int) —height of clip border.
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e width (int) —width of clip border.
iz Al Clip annotations of instance segmentation.
RMERH clipped_masks (PolygonMasks)

filter_gt_bboxes (origin_bboxes: mmdet.structures.bbox.horizontal_boxes. HorizontalBoxes,
wrapped_bboxes: mmdet.structures.bbox.horizontal_boxes. HorizontalBoxes) —
torch.Tensor

Filter gt bboxes.
S8
* origin_bboxes (HorizontalBoxes) —Origin bboxes.
* wrapped_bboxes (HorizontalBoxes)—Wrapped bboxes
& [A] The result dict.
BRI dict

resample_masks (gt masks: mmdet.structures.mask.structures. PolygonMasks) —
mmdet.structures.mask.structures.PolygonMasks

Function to resample each mask annotation with shape (2 * n, ) to shape (resample_num * 2, ).
¥ gt_masks (PolygonMasks) —Annotations of semantic segmentation.

segment2box (gt_masks: mmdet.structures.mask.structures. PolygonMasks, height: int, width: int) —
mmdet.structures.bbox.horizontal_boxes.HorizontalBoxes
Convert 1 segment label to 1 box label, applying inside-image constraint i.e. (xyl, xy2, ---) to (Xyxy) :param
gt_masks: the segment label :type gt_masks: torch.Tensor :param width: the width of the image. Defaults to
640 :type width: int :param height: The height of the image. Defaults to 640 :type height: int

RA] the clip bboxes from gt_masks.
B F2RHY HorizontalBoxes

warp_mask (gr_masks: mmdet.structures.mask.structures. PolygonMasks, warp_matrix: numpy.ndarray, img_w:
int, img_h: int) — mmdet.structures.mask.structures.PolygonMasks

Warp masks by warp_matrix and retain masks inside image after warping.
S
* gt_masks (PolygonMasks)—Annotations of semantic segmentation.
* warp_matrix (np.ndarray) —Affine transformation matrix. Shape: (3, 3).
e img_w (int) —-Width of output image.
e img_h (int) —Height of output image.
iRl Masks after warping.

R MZEH PolygonMasks
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static warp_poly (poly: numpy.ndarray, warp_matrix: numpy.ndarray, img_w: int, img_h: int) —
numpy.ndarray

Function to warp one mask and filter points outside image.
S8

* poly (np.ndarray)—-Segmentation annotation with shape (n, ) and with format (x1, y1,
x2,y2, ).

e warp_matrix (np.ndarray) —Affine transformation matrix. Shape: (3, 3).
e img_w (int)—Width of output image.

* img_h (int) —Height of output image.

362 Chapter 59. mmyolo.datasets



cHAPTER 60

mmyolo.engine

60.1 hooks

60.2 optimizers

363



MMYOLO, %% 0.6.0

364 Chapter 60. mmyolo.engine



CHAPTER O 1

mmyolo.models

61.1 backbones

class mmyolo.models.backbones.BaseBackbone (arch_setting: list, deepen_factor: float = 1.0,
widen_factor: float = 1.0, input_channels: int = 3,
out_indices: Sequence[int] = (2, 3, 4), frozen_stages:
int = - 1, plugins: Optional[ Union[dict, List[dict]]] =
None, norm_cfg:

Optional[ Union[mmengine.config.config. ConfigDict,
dict]] = None, act_cfg:
Optional[ Union[mmengine.config.config. ConfigDict,
dict]] = None, norm_eval: bool = False, init_cfg:
Optional[ Union[mmengine.config.config. ConfigDict,
dict, List[ Union[dict,
mmengine.config.config.ConfigDict]]]] = None)
BaseBackbone backbone used in YOLO series.

Backbone model structure diagram
- +
| input |
- +
\%
e +
| stem |

(Rt
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2H
* arch_setting (11ist) —Architecture of BaseBackbone.
* plugins (1ist [dict])-List of plugins for stages, each dict contains:

— cfg (dict, required): Cfg dict to build plugin.

— stages (tuple[bool], optional): Stages to apply plugin, length should be same as ‘num_stages

)

* deepen_factor (f1oat) -Depth multiplier, multiply number of blocks in CSP layer by

this amount. Defaults to 1.0.

* widen_factor (f1oat)—-Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.
* input_channels —Number of input image channels. Defaults to 3.

* out_indices (Sequence [int ])—Output from which stages. Defaults to (2, 3, 4).

» frozen_stages (int) —Stages to be frozen (stop grad and set eval mode). -1 means not

freezing any parameters. Defaults to -1.
* norm_cfg (dict) Dictionary to construct and config norm layer. Defaults to None.

* act_cfg (dict)—Config dict for activation layer. Defaults to None.
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* norm_eval (bool)-Whether to set norm layers to eval mode, namely, freeze running stats

(mean and var). Note: Effect on Batch Norm and its variants only. Defaults to False.
* init_cfg(dict or list[dict], optional)-Initialization config dict. Defaults

to None.

abstract build_stage_layer (stage_idx: int, setting: list)
Build a stage layer.

S8
* stage_idx (int) —The index of a stage layer.
* setting (1ist) -The architecture setting of a stage layer.

abstract build_stem_layer ()

Build a stem layer.

forward (x: forch. Tensor) — tuple

Forward batch_inputs from the data_preprocessor.

make_stage_plugins (plugins, stage_idx, setting)
Make plugins for backbone stage_idx th stage.

Currently we support to insert context_block, empirical_attention_block,

nonlocal_block, dropout_block into the backbone.

An example of plugins format could be:

SLhRER B

>>> plugins=][
dict (cfg=dict (type="xxx"', argl='xxx'"),
stages=(False, True, True, True)),
dict (cfg=dict (type='"yyy'),
stages=(True, True, True, True)),
]
>>> model = YOLOv5CSPDarknet ()
>>> stage_plugins = model.make_stage_plugins (plugins, 0, setting)

>>> assert len(stage_plugins) ==

Suppose stage_idx=0, the structure of blocks in the stage would be:

convl —-> conv2 -> conv3 —> yyy

Suppose stage_idx=1, the structure of blocks in the stage would be:
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convl —-> conv2 —-> conv3 —-> XXX —> YVyVY

SH

e plugins (list [dict])-Listof plugins cfg to build. The postfix is required if multiple

same type plugins are inserted.

* stage_idx (int)-Index of stage to build If stages is missing, the plugin would be applied

to all stages.
e setting (1ist)-The architecture setting of a stage layer.
iR A] Plugins for current stage
W [EIZRHT list[nn.Module]

train (mode: bool = True)

Convert the model into training mode while keep normalization layer frozen.

class mmyolo.models.backbones.CSPNeXt (arch: str = 'P5’, deepen_factor: float = 1.0, widen_factor:

float = 1.0, input_channels: int = 3, out_indices:
Sequence[int] = (2, 3, 4), frozen_stages: int = - 1, plugins:
Optional[ Union[dict, List[dict]]] = None, use_depthwise: bool
= False, expand_ratio: float = 0.5, arch_ovewrite:
Optional[dict] = None, channel_attention: bool = True,
conv_cfg: Optional[ Union[mmengine.config.config. ConfigDict,
dict]] = None, norm_cfg:
Union[mmengine.config.config.ConfigDict, dict] = { type’:
‘BN’}, act_cfg: Union[mmengine.config.config. ConfigDict,
dict] = {'inplace’: True, type’: SiLU’}, norm_eval: bool =
False, init_cfg:
Optional[ Union[mmengine.config.config. ConfigDict, dict,
List[ Union[ dict, mmengine.config.config.ConfigDict]]]] = {a*:
2.23606797749979, distribution’: ‘uniform’, layer’: Conv2d,
‘mode’: fan_in’, nonlinearity’: leaky_relu’, ‘type’:
‘Kaiming’})

CSPNeXt backbone used in RTMDet.

S8
e arch (str) —Architecture of CSPNeXt, from {P5, P6}. Defaults to P5.

* deepen_factor (float) -Depth multiplier, multiply number of blocks in CSP layer by

this amount. Defaults to 1.0.

* widen_factor (float) -Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.
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out_indices (Sequence [int]) —Output from which stages. Defaults to (2, 3, 4).

frozen_stages (int) —Stages to be frozen (stop grad and set eval mode). -1 means not

freezing any parameters. Defaults to -1.

plugins (I1ist[dict]) —List of plugins for stages, each dict contains: - cfg (dict, re-
quired): Cfg dict to build plugin.Defaults to - stages (tuple[bool], optional): Stages to apply
plugin, length

should be same as ‘num_stages’ .

use_depthwise (bool) ~Whether to use depthwise separable convolution. Defaults to

False.

expand_ratio (float)—Ratio to adjust the number of channels of the hidden layer. De-
faults to 0.5.

arch_ovewrite (1ist)—-Overwrite default arch settings. Defaults to None.

channel_attention (bool) ~Whether to add channel attention in each stage. Defaults

to True.

conv_cfg (ConfigDict or dict, optional) ~Config dict for convolution layer. Defaults to

None.

norm_cfg (ConfigDict or dict) —Dictionary to construct and config norm layer. Defaults

to dict(type=" BN’ , requires_grad=True).

act_cfg (ConfigDict or dict) —Config dict for activation layer. Defaults to dict(type="’
SiLU’ , inplace=True).

norm_eval (bool)-Whether to set norm layers to eval mode, namely, freeze running stats

(mean and var). Note: Effect on Batch Norm and its variants only.

:param init_cfg (ConfigDict or dict or list[dict] or: list{ConfigDict]): Initialization config dict.

build_stage_layer (stage_idx: int, setting: list) — list

Build a stage layer.

ZH

e stage_idx (int) —The index of a stage layer.

* setting (1ist)-The architecture setting of a stage layer.

build_stem_layer () — torch.nn.modules.module.Module

Build a stem layer.
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class mmyolo.models.backbones.PPYOLOECSPResNet (arch: str = 'P5’, deepen_factor: float = 1.0,

CSP-ResNet backbone used in PPYOLOE.

S

widen_factor: float = 1.0, input_channels: int =
3, out_indices: Tuple[int] = (2, 3, 4),
frozen_stages: int = - 1, plugins:

Optional[ Union[dict, List[dict]]] = None,
arch_ovewrite: Optional[dict] = None,
block_cfg:
Union[mmengine.config.config.ConfigDict, dict]
= {’shortcut’> True, type’:
'PPYOLOEBasicBlock’, 'use_alpha’: True},
norm_cfg:
Union[mmengine.config.config.ConfigDict, dict]
= {’eps’: 1e-05, 'momentum’: 0.1, type: BN},
act_cfg:
Union[mmengine.config.config.ConfigDict, dict]
= {'inplace’: True, type’: ‘SiLU’}, attention_cfg:
Union[mmengine.config.config. ConfigDict, dict]
= {‘act_cfg” { type’: "HSigmoid’}, type’:
‘EffectiveSELayer’}, norm_eval: bool = False,
init_cfg: Op-

tional[ Union[mmengine.config.config. ConfigDict,
dict, List[ Union/dict,
mmengine.config.config.ConfigDict]] ]| = None,

use_large_stem: bool = False)

e arch (str) —Architecture of CSPNeXt, from {P5, P6}. Defaults to P5.

* deepen_factor (float) -Depth multiplier, multiply number of blocks in CSP layer by

this amount. Defaults to 1.0.

* widen_factor (f1oat)-Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.

* out_indices (Sequence[int ])-Output from which stages. Defaults to (2, 3, 4).

» frozen_stages (int) —Stages to be frozen (stop grad and set eval mode). -1 means not

freezing any parameters. Defaults to -1.

* plugins (I1ist [dict]) —List of plugins for stages, each dict contains: - cfg (dict, re-

quired): Cfg dict to build plugin. - stages (tuple[bool], optional): Stages to apply plugin,

length

should be same as ‘num_stages’ .

370

Chapter 61. mmyolo.models



MMYOLO, %% 0.6.0

* arch_ovewrite (1ist)-Overwrite default arch settings. Defaults to None.

* block_cfg (dict)—Config dict for block. Defaults to dict(type=" PPYOLOEBasicBlock’

, shortcut=True, use_alpha=True)

* norm_cfg (ConfigDict or dict) —Dictionary to construct and config norm layer. Defaults
to dict(type=" BN’ , momentum=0.1, eps=1e-5).

b

* act_cfg (ConfigDict or dict) Config dict for activation layer. Defaults to dict(type=
SiLU’ , inplace=True).

* attention_cfg (dict) —Config dict for EffectiveSELayer. Defaults to dict(type=" Ef-
fectiveSELayer’ , act_cfg=dict(type=" HSigmoid’ )).

* norm_eval (bool)-Whether to set norm layers to eval mode, namely, freeze running stats

(mean and var). Note: Effect on Batch Norm and its variants only.

:param init_cfg (ConfigDict or dict or list[dict] or: listfConfigDict]): Initialization config dict. :param

use_large_stem: Whether to use large stem layer.

Defaults to False.

build_stage_layer (stage_idx: int, setting: list) — list
Build a stage layer.

B
* stage_idx (int) —The index of a stage layer.
* setting (1ist)-The architecture setting of a stage layer.

build_stem_layer () — torch.nn.modules.module.Module

Build a stem layer.
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class mmyolo.models.backbones.YOLOXCSPDarknet (arch: str = 'P5’, plugins: Optionall Union/dict,

CSP-Darknet backbone used in YOLOX.

List[dict]]] = None, deepen_factor: float = 1.0,
widen_factor: float = 1.0, input_channels: int =
3, out_indices: Tuple[int] = (2, 3, 4),
frozen_stages: int = - 1, use_depthwise: bool =
False, spp_kernal_sizes: Tuple[int] = (5, 9, 13),
norm_cfg:
Union[mmengine.config.config.ConfigDict, dict] =
{’eps’> 0.001, ‘'momentum’: 0.03, type’: BN},
act_cfg:
Union[mmengine.config.config.ConfigDict, dict] =
{'inplace’: True, type’: SiLU’}, norm_eval: bool
= False, init_cfg: Op-

tional[ Union[mmengine.config.config. ConfigDict,
dict, List[ Union]dict,
mmengine.config.config.ConfigDict]]]] = None)

e arch (str) —Architecture of CSP-Darknet, from {P5, P6}. Defaults to P5.

* plugins (1ist [dict]) —List of plugins for stages, each dict contains:

— cfg (dict, required): Cfg dict to build plugin.

— stages (tuple[bool], optional): Stages to apply plugin, length should be same as ‘num_stages’

* deepen_factor (float) -Depth multiplier, multiply number of blocks in CSP layer by

this amount. Defaults to 1.0.

* widen_factor (float)-Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.

* input_channels (int) -Number of input image channels. Defaults to 3.

* out_indices (Tuple [int])—-Output from which stages. Defaults to (2, 3, 4).

» frozen_stages (int) —Stages to be frozen (stop grad and set eval mode). -1 means not

freezing any parameters. Defaults to -1.

* use_depthwise (bool) ~Whether to use depthwise separable convolution. Defaults to

False.

* spp_kernal_sizes —(tuple[int]): Sequential of kernel sizes of SPP layers. Defaults to (5,

9,13).

* norm_cfg (dict) —Dictionary to construct and config norm layer. Defaults to dict(type=’

BN’ , momentum=0.03, eps=0.001).
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* act_cfg (dict) —Config dict for activation layer. Defaults to dict(type=" SiLU’ , in-

place=True).

* norm_eval (bool)-Whether to set norm layers to eval mode, namely, freeze running stats

B

(mean and var). Note: Effect on Batch Norm and its variants only.

init_cfqg (Union[dict,list[dict]], optional) —Initialization config dict.

Defaults to None.

>>> import
>>> model
>>> model.
>>> inputs

>>> level_

rr
(1, 256, 5
(1, 512, 2
(1, 1024,

>>> from mmyolo.models import YOLOXCSPDarknet

torch
= YOLOXCSPDarknet ()
eval ()

= torch.rand (1, 3, 416, 416)

outputs = model (inputs)

>>> for level_out in level_outputs:

int (tuple (level_out.shape))

2, 52)
6, 26)
13, 13)

build_stage_layer (stage_idx: int, setting: list) — list

Build a stage layer.

S8

* stage_idx (int) -The index of a stage layer.

* setting (1ist)—-The architecture setting of a stage layer.

build_stem_layer () — torch.nn.modules.module.Module

Build a stem layer.
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class mmyolo.models.backbones.YOLOv5CSPDarknet (arch: str = 'P5’, plugins: Optional[ Union[dict,
List[dict]]] = None, deepen_factor: float = 1.0,
widen_factor: float = 1.0, input_channels: int =
3, out_indices: Tuple[int] = (2, 3, 4),
frozen_stages: int = - 1, norm_cfg:
Union[mmengine.config.config. ConfigDict, dict]
= {’eps’ 0.001, 'momentum’: 0.03, type: 'BN’},
act_cfg:
Union[mmengine.config.config.ConfigDict, dict]
= {’inplace’: True, type’: SiLU’}, norm_eval:
bool = False, init_cfg: Op-
tional[ Union[mmengine.config.config. ConfigDict,
dict, List[ Union[dict,
mmengine.config.config.ConfigDict]]]] = None)

CSP-Darknet backbone used in YOLOVS. :param arch: Architecture of CSP-Darknet, from {P5, P6}.

Defaults to P5.

S

* plugins (1ist[dict]) —List of plugins for stages, each dict contains: - cfg (dict, re-
quired): Cfg dict to build plugin. - stages (tuple[bool], optional): Stages to apply plugin,
length

should be same as ‘num_stages’ .

* deepen_factor (float) -Depth multiplier, multiply number of blocks in CSP layer by

this amount. Defaults to 1.0.

* widen_factor (f1oat)—-Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.
* input_channels (int) -Number of input image channels. Defaults to: 3.
* out_indices (Tuple [int ])—Output from which stages. Defaults to (2, 3, 4).

» frozen_stages (int) —Stages to be frozen (stop grad and set eval mode). -1 means not

freezing any parameters. Defaults to -1.

* norm_cfg (dict) —Dictionary to construct and config norm layer. Defaults to dict(type="

BN’ , requires_grad=True).

* act_cfg (dict) —Config dict for activation layer. Defaults to dict(type=" SiLU’ , in-
place=True).

* norm_eval (bool)—-Whether to set norm layers to eval mode, namely, freeze running stats

(mean and var). Note: Effect on Batch Norm and its variants only. Defaults to False.
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e init_cfg (Union(dict,list([dict]], optional) —Initialization config dict.
Defaults to None.

N

>>> from mmyolo.models import YOLOvS5CSPDarknet
>>> import torch

>>> model = YOLOv5CSPDarknet ()

>>> model.eval ()

>>> inputs = torch.rand(l1, 3, 416, 416)

>>> level_outputs = model (inputs)

>>> for level_out in level_outputs:

print (tuple (level_out.shape))

(1, 256, 52, 52)
(1, 512, 26, 26)
(1, 1024, 13, 13)

build_stage_layer (stage_idx: int, setting: list) — list
Build a stage layer.

SH
* stage_idx (int) -The index of a stage layer.
* setting (1ist) -The architecture setting of a stage layer.

build_stem_layer () — torch.nn.modules.module.Module

Build a stem layer.

init_weights ()

Initialize the parameters.
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class mmyolo.models.backbones.YOLOv6CSPBep (arch: str = 'P5’, plugins: Optional[ Union[dict,

List[dict]]] = None, deepen_factor: float = 1.0,
widen_factor: float = 1.0, input_channels: int = 3,
hidden_ratio: float = 0.5, out_indices: Tuple[int] =
(2, 3, 4), frozen_stages: int = - 1, use_cspsppf: bool =

False, norm_cfg:

Union[mmengine.config.config. ConfigDict, dict] =

{'eps’: 0.001, ‘momentum’: 0.03, ‘type: 'BN’}, act_cfg:

Union[mmengine.config.config.ConfigDict, dict] =
{'inplace’: True, type’: SiLU’}, norm_eval: bool =
False, block_cfg:

Union[mmengine.config.config. ConfigDict, dict] =

{ ‘type’: ‘ConvWrapper’}, init_cfg:

Optional[ Union[mmengine.config.config. ConfigDict,
dict, List[ Union/dict,
mmengine.config.config.ConfigDict]]]] = None)

CSPBep backbone used in YOLOV6. :param arch: Architecture of BaseDarknet, from {P5, P6}.

Defaults to P5.

¥

plugins (1ist [dict]) —List of plugins for stages, each dict contains: - cfg (dict, re-
quired): Cfg dict to build plugin. - stages (tuple[bool], optional): Stages to apply plugin,
length

should be same as ‘num_stages’ .

deepen_factor (float) -Depth multiplier, multiply number of blocks in CSP layer by

this amount. Defaults to 1.0.

widen_factor (float)—-Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.
input_channels (int) -Number of input image channels. Defaults to 3.
out_indices (Tuple[int ])-Output from which stages. Defaults to (2, 3, 4).

frozen_stages (int) —Stages to be frozen (stop grad and set eval mode). -1 means not

freezing any parameters. Defaults to -1.

norm_cfg (dict) —Dictionary to construct and config norm layer. Defaults to dict(type=’

BN’ , requires_grad=True).

act_cfg (dict)—Config dict for activation layer. Defaults to dict(type=" LeakyReLU’ ,

negative_slope=0.1).

norm_eval (bool)—-Whether to set norm layers to eval mode, namely, freeze running stats

(mean and var). Note: Effect on Batch Norm and its variants only. Defaults to False.
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* block_cfg (dict) —Config dict for the block used to build each layer. Defaults to
dict(type=" RepVGGBlock’ ).

* block_act_cfg (dict) —Config dict for activation layer used in each stage. Defaults to
dict(type=" SiLU’ , inplace=True).

e init_cfqg (Union[dict, list[dict]], optional) —Initialization config dict.
Defaults to None.

B

>>> from mmyolo.models import YOLOv6CSPBep
>>> import torch

>>> model = YOLOvV6CSPBep ()

>>> model.eval ()

>>> inputs = torch.rand(l, 3, 416, 416)
>>> level_outputs = model (inputs)

>>> for level_out in level_outputs:

print (tuple (level_out.shape))

(1, 256, 52, 52)
(1, 512, 26, 26)
(1, 1024, 13, 13)

build_stage_layer (stage_idx: int, setting: list) — list
Build a stage layer.

BH
* stage_idx (int) -The index of a stage layer.

* setting (1ist)—-The architecture setting of a stage layer.
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class mmyolo.models.backbones.YOLOV6EfficientRep (arch: str = P5’, plugins:
Optional[ Union[dict, List[dict]]] = None,
deepen_factor: float = 1.0, widen_factor:
float = 1.0, input_channels: int = 3,
out_indices: Tuple[int] = (2, 3, 4),
frozen_stages: int = - 1, use_cspsppf: bool =
False, norm_cfg:
Union[mmengine.config.config. ConfigDict,
dict] = {‘eps’: 0.001, ‘'momentum’: 0.03,
‘type’: BN}, act_cfg:
Union[mmengine.config.config. ConfigDict,
dict] = {’inplace’: True, type’: ReLU’},
norm_eval: bool = False, block_cfg:
Union[mmengine.config.config. ConfigDict,
dict] = {‘type’ 'RepVGGBlock’}, init_cfg: Op-
tional[ Union[mmengine.config.config. ConfigDict,
dict, List[ Union[dict,
mmengine.config.config.ConfigDict]]]] =
None)

EfficientRep backbone used in YOLOV6. :param arch: Architecture of BaseDarknet, from {P5, P6}.

Defaults to P5.

S

* plugins (1ist [dict]) —List of plugins for stages, each dict contains: - cfg (dict, re-
quired): Cfg dict to build plugin. - stages (tuple[bool], optional): Stages to apply plugin,
length

should be same as ‘num_stages’ .

* deepen_factor (float) -Depth multiplier, multiply number of blocks in CSP layer by

this amount. Defaults to 1.0.

* widen_factor (float) -Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.
* input_channels (int) -Number of input image channels. Defaults to 3.
* out_indices (Tuple [int ])-Output from which stages. Defaults to (2, 3, 4).

» frozen_stages (int) —Stages to be frozen (stop grad and set eval mode). -1 means not

freezing any parameters. Defaults to -1.

* norm_cfg (dict) —Dictionary to construct and config norm layer. Defaults to dict(type=’

BN’ , requires_grad=True).
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* act_cfg (dict) —Config dict for activation layer. Defaults to dict(type=" LeakyReLU’ ,
negative_slope=0.1).

* norm_eval (bool)-Whether to set norm layers to eval mode, namely, freeze running stats

(mean and var). Note: Effect on Batch Norm and its variants only. Defaults to False.

* block_cfg (dict) —Config dict for the block used to build each layer. Defaults to
dict(type=" RepVGGBlock’ ).

e init_cfg (Union[dict, list[dict]], optional) —Initialization config dict.
Defaults to None.

Pl

>>> from mmyolo.models import YOLOv6EfficientRep
>>> import torch

>>> model = YOLOv6EfficientRep ()

>>> model.eval ()

>>> inputs = torch.rand(l, 3, 416, 416)

>>> level_outputs = model (inputs)

>>> for level_out in level_outputs:

print (tuple (level_out.shape))

(1, 256, 52, 52)
(1, 512, 26, 26)
(1, 1024, 13, 13)

build_stage_layer (stage_idx: int, setting: list) — list
Build a stage layer.

e
* stage_idx (int) —The index of a stage layer.
* setting (1ist)-The architecture setting of a stage layer.

build_stem layer () — torch.nn.modules.module.Module
Build a stem layer.
init_weights ()

Initialize the weights.
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class mmyolo.models.backbones.YOLOv7Backbone (arch: str = 'L’, deepen_factor: float = 1.0,

Backbone used in YOLOV7.

widen_factor: float = 1.0, input_channels: int = 3,
out_indices: Tuple[int] = (2, 3, 4), frozen_stages:
int = - 1, plugins: Optional[ Union[dict, List[dict]]]
= None, norm_cfg:
Union[mmengine.config.config.ConfigDict, dict] =
{eps’ 0.001, ‘'momentum’: 0.03, type’: BN},
act_cfg: Union[mmengine.config.config. ConfigDict,
dict] = {inplace’: True, type’: SiLU’}, norm_eval:
bool = False, init_cfg: Op-

tional[ Union[mmengine.config.config. ConfigDict,
dict, List[ Union[dict,
mmengine.config.config.ConfigDict]]]] = None)

ZH

arch (st r)—Architecture of YOLOv7Defaults to L.

deepen_factor (float) -Depth multiplier, multiply number of blocks in CSP layer by

this amount. Defaults to 1.0.

widen_factor (float) -Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.
out_indices (Sequence [int ])—Output from which stages. Defaults to (2, 3, 4).

frozen_stages (int) —Stages to be frozen (stop grad and set eval mode). -1 means not

freezing any parameters. Defaults to -1.
plugins (1ist [dict]) —List of plugins for stages, each dict contains:

— cfg (dict, required): Cfg dict to build plugin.

)

— stages (tuple[bool], optional): Stages to apply plugin, length should be same as ‘num_stages

norm_cfg (ConfigDict or dict) -Dictionary to construct and config norm layer. Defaults
to dict(type=" BN’ , requires_grad=True).

)

act_cfg (ConfigDict or dict) —Config dict for activation layer. Defaults to dict(type=
SiLU’ , inplace=True).

norm_eval (bool)—-Whether to set norm layers to eval mode, namely, freeze running stats

(mean and var). Note: Effect on Batch Norm and its variants only.

:param init_cfg (ConfigDict or dict or list[dict] or: listfConfigDict]): Initialization config dict.

build_stage_layer (stage_idx: int, setting: list) — list

Build a stage layer.
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S8

* stage_idx (int) —The index of a stage layer.

* setting (1ist) -The architecture setting of a stage layer.

build_stem_layer () — torch.nn.modules.module.Module

Build a stem layer.

class mmyolo.models.backbones.YOLOv8CSPDarknet (arch: str = 'P5’, last_stage_out_channels: int =
1024, plugins: Optional[ Union[dict, List/dict]]]

= None, deepen_factor: float = 1.0,

widen_factor: float = 1.0, input_channels: int =

3, out_indices: Tuple[int] = (2, 3, 4),

frozen_stages: int = - 1, norm_cfg:

Union[mmengine.config.config. ConfigDict, dict]
= {’eps’: 0.001, 'momentum’: 0.03, type’: BN},

act_cfg:

Union[mmengine.config.config.ConfigDict, dict]

= {’inplace’: True, type’: SiLU’}, norm_eval:

bool = False, init_cfg: Op-

tional[ Union[mmengine.config.config. ConfigDict,

dict, List[ Union[dict,

mmengine.config.config.ConfigDict]]]] = None)

CSP-Darknet backbone used in YOLOVS.

ZH

arch (str)—Architecture of CSP-Darknet, from {P5}. Defaults to P5.
last_stage_out_channels (int) —Final layer output channel. Defaults to 1024.

Plugins (I1ist[dict]) —List of plugins for stages, each dict contains: - cfg (dict, re-
quired): Cfg dict to build plugin. - stages (tuple[bool], optional): Stages to apply plugin,
length

should be same as ‘num_stages’ .

deepen_factor (f1oat) —Depth multiplier, multiply number of blocks in CSP layer by

this amount. Defaults to 1.0.

widen_factor (fIloat)—-Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.
input_channels (int) -Number of input image channels. Defaults to: 3.
out_indices (Tuple [int ])—Output from which stages. Defaults to (2, 3, 4).

frozen_stages (int) —Stages to be frozen (stop grad and set eval mode). -1 means not

freezing any parameters. Defaults to -1.
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norm_cfg (dict) —Dictionary to construct and config norm layer. Defaults to dict(type="

BN’ | requires_grad=True).

act_cfg (dict) —Config dict for activation layer. Defaults to dict(type=" SiLU’ , in-

place=True).

norm_eval (bool)—Whether to set norm layers to eval mode, namely, freeze running stats

(mean and var). Note: Effect on Batch Norm and its variants only. Defaults to False.

e init_cfg (Union(dict,list[dict]], optional) —Initialization config dict.

Defaults to None.

Pl

>>> from mmyolo.models import YOLOv8CSPDarknet
>>> import torch

>>> model = YOLOv8CSPDarknet ()

>>> model.eval ()

>>> inputs = torch.rand(l, 3, 416, 416)

>>> level_outputs = model (inputs)

>>> for level_out in level_outputs:

print (tuple (level_out.shape))

(1, 256, 52, 52)
(1, 512, 26, 26)
(1, 1024, 13, 13)

build_stage_layer (stage_idx: int, setting: list) — list
Build a stage layer.

e
* stage_idx (int) —The index of a stage layer.
* setting (1ist)-The architecture setting of a stage layer.

build_stem layer () — torch.nn.modules.module.Module
Build a stem layer.
init_weights ()

Initialize the parameters.
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61.2 data_preprocessor

61.3 dense heads

class mmyolo.models.dense_heads.PPYOLOEHead (head_module:

Union[mmengine.config.config. ConfigDict, dict],
prior_generator:
Union[mmengine.config.config.ConfigDict, dict] =
{offset’: 0.5, strides’: [8, 16, 32], type’:

‘mmdet. MIvIPointGenerator’}, bbox_coder:
Union[mmengine.config.config.ConfigDict, dict] =

{ type’: 'DistancePointBBoxCoder’}, loss_cls:
Union[mmengine.config.config. ConfigDict, dict] =
{alpha’: 0.75, ‘samma’: 2.0, ‘iou_weighted’: True,
loss_weight’: 1.0, reduction’: sum’, type’:

‘mmdet. VarifocalLoss’, ‘use_sigmoid’: True},
loss_bbox:

Union[mmengine.config.config. ConfigDict, dict] =

{ bbox_format’: xyxy’, iou_mode’: ‘giou’,
loss_weight’: 2.5, reduction’: ‘mean’, return_iou’:
False, ‘type’: ’loULoss’}, loss_dfl:
Union[mmengine.config.config.ConfigDict, dict] =
{loss_weight’: 0.125, ‘reduction’: ‘'mean’, ‘type’:
‘mmdet. DistributionFocalLoss’}, train_cfg:
Optional[ Union[mmengine.config.config.ConfigDict,
dict]] = None, test_cfg:

Optional[ Union[mmengine.config.config. ConfigDict,
dict]] = None, init_cfg:

Optional[ Union[mmengine.config.config. ConfigDict,
dict, List[ Union[dict,
mmengine.config.config.ConfigDict]] ]| = None)

PPYOLOEHead head used in PPYOLOE. The YOLOV6 head and the PPYOLOE head are only slightly different.
Distribution focal loss is extra used in PPYOLOE, but not in YOLOV6.

S

head_module (ConfigType) —Base module used for YOLOvS5Head
prior_generator (dict) —Points generator feature maps in 2D points-based detectors.
bbox_coder (ConfigDict or dict) -Config of bbox coder.

loss_cls (ConfigDict or dict) —Config of classification loss.
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:param init_cfg (ConfigDict or list{ConfigDict] or dict or: list[dict], optional): Initialization config dict.

loss_bbox (ConfigDict or dict) —Config of localization loss.

loss_df1 (ConfigDict or dict) —Config of distribution focal loss.

train_cfg (ConfigDict or dict, optional) —Training config of anchor head. Defaults to

None.

test_cfg (ConfigDict or dict, optional) —Testing config of anchor head. Defaults to

None.

Defaults to None.

loss_by_feat (cls_scores: Sequence[torch.Tensor], bbox_preds: Sequence[torch.Tensor], bbox_dist_preds:

Sequence[torch. Tensor], batch_gt_instances:
Sequence[mmengine.structures.instance_data.InstanceData], batch_img_metas:
Sequence[dict], batch_gt_instances_ignore:

Optional[ Listf mmengine.structures.instance_data.InstanceData]] = None) — dict

Calculate the loss based on the features extracted by the detection head.

S8

cls_scores (Sequence [Tensor]) —Box scores for each scale level, each is a 4D-

tensor, the channel number is num_priors * num_classes.

bbox_preds (Sequence [Tensor])-Box energies / deltas for each scale level, each is

a 4D-tensor, the channel number is num_priors * 4.

bbox_dist_preds (Sequence[Tensor]) —Box distribution logits for each scale

level with shape (bs, reg_max + 1, H*W, 4).

batch_gt_instances (listfInstanceData]) —Batch of gt_instance. It usually in-

cludes bboxes and 1abels attributes.

batch_img metas (list [dict])-Metainformation of each image, e.g., image size,

scaling factor, etc.

batch_gt_instances_ignore (listf{InstanceData], optional) —Batch of
gt_instances_ignore. It includes bboxes attribute data that is ignored during training and

testing. Defaults to None.

J&[Al A dictionary of losses.

BMIZEA dict[str, Tensor]
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class mmyolo.models.dense_heads.PPYOLOEHeadModule (num_classes: int, in_channels: Union/[int,
Sequence], widen_factor: float = 1.0,
num_base_priors: int = 1, featmap_strides:
Sequence(int] = (8, 16, 32), reg_max: int =
16, norm_cfg:
Union[mmengine.config.config. ConfigDict,
dict] = {‘eps’ 1e-05, momentum’: 0.1,
type’: '‘BN’}, act_cfg:
Union[mmengine.config.config. ConfigDict,
dict] =
{'inplace’: True, type’: SiLU’}, init_cfg: Op-
tional[ Union[ mmengine.config.config. ConfigDict,
dict, List[ Union[dict,
mmengine.config.config.ConfigDict]]]] =
None)

PPYOLOEHead head module used in ‘PPYOLOE.

<https://arxiv.org/abs/2203.16250>"_.
BH
* num_classes (int) -Number of categories excluding the background category.
* in_channels (int) -Number of channels in the input feature map.

* widen_factor (f1oat)—-Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.
* num_base_priors (int) -The number of priors (points) at a point on the feature grid.

» featmap_strides (Sequence[int]) -Downsample factor of each feature map. De-
faults to (8, 16, 32).

* reg_max (int)-Max value of integral set :math: {0, ..., reg_max} in QFL setting.
Defaults to 16.

* norm_cfg (dict) —Config dict for normalization layer. Defaults to dict(type=" BN’ , mo-
mentum=0.03, eps=0.001).

* act_cfg (dict) —Config dict for activation layer. Defaults to dict(type=" SiLU’ , in-

place=True).

* init_cfg(dict or list[dict], optional)-Initialization config dict. Defaults

to None.

forward (x: Tuple[torch.Tensor]) — torch.Tensor

Forward features from the upstream network.

28 x (Tuple[Tensor]) —Features from the upstream network, each is a 4D-tensor.
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BRIl A tuple of multi-level classification scores, bbox predictions.
R AR Tuple[List]

forward_single (x: torch.Tensor, cls_stem: torch.nn.modules.container. ModuleList, cls_pred:
torch.nn.modules.container. ModuleList, reg_stem: torch.nn.modules.container. ModuleList,
reg_pred: torch.nn.modules.container.ModuleList) — torch.Tensor

Forward feature of a single scale level.

init_weights (prior_prob=0.01)
Initialize the weight and bias of PPYOLOE head.

class mmyolo.models.dense_heads.RTMDetHead (head_module:
Union[mmengine.config.config.ConfigDict, dict],
prior_generator:
Union[mmengine.config.config.ConfigDict, dict] =
{offset’: 0, strides’: [8, 16, 32], type’:
‘mmdet. MIvIPointGenerator’}, bbox_coder:
Union[mmengine.config.config.ConfigDict, dict] =
{ type’: "DistancePointBBoxCoder’}, loss_cls:
Union[mmengine.config.config.ConfigDict, dict] =
{beta’: 2.0, loss_weight’: 1.0, type’:
‘mmdet.QualityFocalLoss’, ‘use_sigmoid’: True},
loss_bbox: Union[mmengine.config.config.ConfigDict,
dict] = {loss_weight’: 2.0, type’: ‘'mmdet.GloULoss’},
train_cfg:
Optional[ Union[mmengine.config.config. ConfigDict,
dict]] = None, test_cfg:
Optional[ Union[mmengine.config.config. ConfigDict,
dict]] = None, init_cfg:
Optional[ Union[mmengine.config.config. ConfigDict,
dict, List[ Union[dict,
mmengine.config.config.ConfigDict]]]] = None)

RTMDet head.

S
* head_module (ConfigType)—Base module used for RTMDetHead
* prior_generator —Points generator feature maps in 2D points-based detectors.
* bbox_coder (ConfigDict or dict) —Config of bbox coder.
* loss_cls (ConfigDict or dict) —Config of classification loss.
* loss_bbox (ConfigDict or dict) ~Config of localization loss.

* train_cfg (ConfigDict or dict, optional) —Training config of anchor head. Defaults to
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None.

* test_cfg (ConfigDict or dict, optional) —Testing config of anchor head. Defaults to

None.

:param init_cfg (ConfigDict or listfConfigDict] or dict or: list[dict], optional): Initialization config dict.
Defaults to None.

forward (x: Tuple[torch.Tensor]) — Tuple[List]

Forward features from the upstream network.
¥ x (Tuple[Tensor])—Features from the upstream network, each is a 4D-tensor.
R[] A tuple of multi-level classification scores, bbox predictions, and objectnesses.
B AZF Tuple[List]

loss_by_feat (cls_scores: List[torch.Tensor], bbox_preds: List[torch.Tensor], batch_gt_instances:
List{mmengine.structures.instance_data.InstanceData], batch_img_metas: List[dict],
batch_gt_instances_ignore: Optional[ List mmengine.structures.instance_data.InstanceData ] |
= None) — dict

Compute losses of the head.
S8

* cls_scores (list[Tensor]) —Box scores for each scale level Has shape (N,

num_anchors * num_classes, H, W)

* bbox_preds (list[Tensor]) —Decoded box for each scale level with shape (N,
num_anchors * 4, H, W) in [tl_x, tl_y, br_x, br_y] format.

* batch_gt_instances (listfInstanceData]) —Batch of gt_instance. It usually in-

cludes bboxes and 1labels attributes.

* batch_img metas (list [dict])-Metainformation of each image, e.g., image size,

scaling factor, etc.

* batch_gt_instances_ignore (listfInstanceData], Optional) —Batch of
gt_instances_ignore. It includes bboxes attribute data that is ignored during training and

testing. Defaults to None.
RNl A dictionary of loss components.
R\ dict[str, Tensor]

special_init ()
Since YOLO series algorithms will inherit from YOLOv5Head, but different algorithms have special initial-

ization process.

The special_init function is designed to deal with this situation.
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class mmyolo.models.dense_heads.RTMDet InsSepBNHead (head_module:

RTMDet Instance Segmentation head.

S

Union[mmengine.config.config.ConfigDict,

dict], prior_generator:
Union[mmengine.config.config.ConfigDict,

dict] = {‘offset’: 0, strides’: [8, 16, 32],

type’: ‘'mmdet. MIvlPointGenerator’},
bbox_coder:
Union[mmengine.config.config.ConfigDict,

dict] = {‘type:

‘DistancePointBBoxCoder’}, loss_cls:
Union[mmengine.config.config.ConfigDict,

dict] = {‘beta’: 2.0, loss_weight’: 1.0,

type’: ‘'mmdet.QualityFocalLoss’,

use_sigmoid’: True}, loss_bbox:
Union[mmengine.config.config.ConfigDict,

dict] = {’loss_weight’: 2.0, type’:
‘mmdet.GloULoss’}, loss_mask={"eps’:

5e-06, loss_weight’: 2.0, reduction’:

‘mean’, type’: ‘mmdet.DiceLoss’},

train_cfg: Op-

tional[ Union[mmengine.config.config. ConfigDict,
dict]] = None, test_cfg: Op-

tional[ Union[mmengine.config.config. ConfigDict,
dict]] = None, init_cfg: Op-

tional[ Union[mmengine.config.config. ConfigDict,
dict, List[ Union/dict,
mmengine.config.config.ConfigDict]]]] =

None)

* head_module (ConfigType)—Base module used for RTMDetInsSepBNHead

* prior_generator —Points generator feature maps in 2D points-based detectors.

* bbox_coder (ConfigDict or dict) -Config of bbox coder.

* loss_cls (ConfigDict or dict) —Config of classification loss.

* loss_bbox (ConfigDict or dict) -Config of localization loss.

* loss_mask (ConfigDict or dict) —Config of mask loss.

* train_cfg (ConfigDict or dict, optional) —Training config of anchor head. Defaults to

None.
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* test_cfg (ConfigDict or dict, optional) —Testing config of anchor head. Defaults to

None.

:param init_cfg (ConfigDict or listfConfigDict] or dict or: list[dict], optional): Initialization config dict.
Defaults to None.

loss_by_feat (cls_scores: List[torch.Tensor], bbox_preds: List[torch.Tensor], batch_gt_instances:
List{mmengine.structures.instance_data.InstanceData], batch_img_metas: List[dict],
batch_gt_instances_ignore: Optional[ List mmengine.structures.instance_data.InstanceData]]
= None) — dict

Compute losses of the head.

28

* cls_scores (list[Tensor]) —Box scores for each scale level Has shape (N,

num_anchors * num_classes, H, W)

* bbox_preds (list[Tensor]) —Decoded box for each scale level with shape (N,
num_anchors * 4, H, W) in [tl_x, tl_y, br_x, br_y] format.

* batch_gt_instances (listfInstanceData]) —Batch of gt_instance. It usually in-

cludes bboxes and 1labels attributes.

e batch_img metas (list [dict])—Meta information of each image, e.g., image size,

scaling factor, etc.

* batch_gt_instances_ignore (listfInstanceData], Optional) —Batch of
gt_instances_ignore. It includes bboxes attribute data that is ignored during training and

testing. Defaults to None.
&Ml A dictionary of loss components.
BRAPRA dict[str, Tensor]

parse_dynamic_params (flatten_kernels: torch.Tensor) — tuple

split kernel head prediction to conv weight and bias.

predict_by_ feat (cls_scores: List[torch. Tensor], bbox_preds: List[torch.Tensor], kernel_preds:
List[torch. Tensor ], mask_feats: torch. Tensor, score_factors: Optional[ List[torch. Tensor]]
= None, batch_img_metas: Optional[List[dict]] = None, cfg:
Optional[ mmengine.config.config. ConfigDict] = None, rescale: bool = True, with_nms:
bool = True) — Listfmmengine.structures.instance_data.InstanceData]

Transform a batch of output features extracted from the head into bbox results.

Note: When score_factors is not None, the cls_scores are usually multiplied by it then obtain the real score
used in NMS.
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e cls_scores (1ist [Tensor]) —Classification scores for all scale levels, each is a 4D-

tensor, has shape (batch_size, num_priors * num_classes, H, W).

* bbox_preds (1ist [Tensor])—Box energies / deltas for all scale levels, each is a 4D-

tensor, has shape (batch_size, num_priors * 4, H, W).

* kernel_preds (list [Tensor]) —Kernel predictions of dynamic convs for all scale

levels, each is a 4D-tensor, has shape (batch_size, num_params, H, W).

* mask_feats (Tensor) —Mask prototype features extracted from the mask head, has

shape (batch_size, num_prototypes, H, W).

* score_factors (list[Tensor], optional) —Score factor for all scale level,

each is a 4D-tensor, has shape (batch_size, num_priors * 1, H, W). Defaults to None.

* batch_img metas (list[dict], Optional)-Batch image meta info. Defaults

to None.

* cfg(ConfigDict, optional)-Test/postprocessing configuration, if None, test_cfg

would be used. Defaults to None.
* rescale (bool) -If True, return boxes in original image space. Defaults to False.
e with_nms (bool) —If True, do nms before return boxes. Defaults to True.
Bl
Object detection and instance segmentation results of each image after the post process. Each
item usually contains following keys.

« scores (Tensor): Classification scores, has a shape (num_instance, )

labels (Tensor): Labels of bboxes, has a shape (num_instances, ).

* bboxes (Tensor): Has a shape (num_instances, 4), the last dimension 4 arrange as (x1, yl,
x2,y2).

» masks (Tensor): Has a shape (num_instances, h, w).
BRI list(InstanceDatal]

class mmyolo.models.dense_heads.RTMDetInsSepBNHeadModule (num_classes: int, *args,
num_prototypes: int = 8,
dyconv_channels: int = 8,
num_dyconys: int = 3,
use_sigmoid_cls: bool = True,
*kkwargs)

Detection and Instance Segmentation Head of RTMDet.

S

* num_classes (int) -Number of categories excluding the background category.
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* num_prototypes (int) -Number of mask prototype features extracted from the mask
head. Defaults to 8.

* dyconv_channels (int)—Channel of the dynamic conv layers. Defaults to 8.
* num_dyconvs (int) -Number of the dynamic convolution layers. Defaults to 3.
* use_sigmoid_cls (bool) —Use sigmoid for class prediction. Defaults to True.

forward (feats: Tuple[torch.Tensor, ...]) — tuple

Forward features from the upstream network.
%% feats (tuple[Tensor])-Features from the upstream network, each is a 4D-tensor.
PR
Usually a tuple of classification scores and bbox prediction - cls_scores (list[Tensor]): Classifi-
cation scores for all scale
levels, each is a 4D-tensor, the channels number is num_base_priors * num_classes.
 bbox_preds (list[Tensor]): Box energies / deltas for all scale levels, each is a 4D-tensor, the
channels number is num_base_priors * 4.

* kernel_preds (list[Tensor]): Dynamic conv kernels for all scale levels, each is a 4D-tensor,

the channels number is num_gen_params.
* mask_feat (Tensor): Mask prototype features. Has shape (batch_size, num_prototypes,
H, W).
BRIMIRA tuple

init_weights () — None

Initialize weights of the head.
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class mmyolo.models.dense_heads.RTMDetRotatedHead (head_module:

Union[mmengine.config.config. ConfigDict,
dict], prior_generator:
Union[mmengine.config.config. ConfigDict,
dict] = {offset’: 0, strides’: [8, 16, 32],
type’: ‘'mmdet. MIvlPointGenerator’},
bbox_coder:
Union[mmengine.config.config. ConfigDict,
dict] = {’type’: "DistanceAnglePointCoder’},
loss_cls:

Union[mmengine.config.config. ConfigDict,
dict] = {’beta’: 2.0, loss_weight’: 1.0,
type’: ‘'mmdet.QualityFocalLoss’,
use_sigmoid’: True}, loss_bbox:
Union[mmengine.config.config. ConfigDict,
dict] = {loss_weight’: 2.0, ‘'mode’: linear’,
type’: ‘'mmrotate. RotatedloULoss’},
angle_version: str = 1e90’, use_hbbox_loss:
bool = False, angle_coder:

Union[mmengine.config.config. ConfigDict,

dict] = {type’:
‘mmrotate. PseudoAngleCoder’}, loss_angle:
Op-

tional[ Union[mmengine.config.config. ConfigDict,
dict]] = None, train_cfg: Op-
tional[ Union[mmengine.config.config. ConfigDict,
dict]] = None, test_cfg: Op-
tional[ Union[mmengine.config.config. ConfigDict,
dict]] = None, init_cfg: Op-
tional[ Union[mmengine.config.config. ConfigDict,
dict, List[ Union/dict,
mmengine.config.config.ConfigDict]]]] =
None)

RTMDet-R head.

Compared with RTMDetHead, RTMDetRotatedHead add some args to support rotated object detection.
e angle_version used to limit angle_range during training.
* angle_coder used to encode and decode angle, which is similar to bbox_coder.
* use_hbbox_loss and loss_angle allow custom regression loss calculation for rotated box.

There are three combination options for regression:
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1. use_hbbox_loss=False and loss_angle is None.

bbox_pred (tblr)—
v

angle_pred decode—s»rbox_pred— (xywha)—»loss_bbox
| A
L——.decode— (a)—

2. use_hbbox_loss=False and loss_angle is specified. A angle loss is added on angle_pred.

bbox_pred (tblr)—
v

angle_pred decode—s»rbox_pred— (xywha)—»loss_bbox
| A

|>4447>decodegf(a)4J
|

»loss_angle

3. use_hbbox_loss=True and loss_angle is specified. In this case the loss_angle must be set.

bbox_pred— (tblr) —sdecode—s»hbox_pred— (xyxy)—»loss_bbox

angle_pred »loss_angle

e There’ s a decoded_with_angle flag in test_cfg, which is similar to training process.

When decoded_with_angle=True:

bbox_pred (tblr)—
v

angle_pred decode— (xywha)—»rbox_pred
| A
I————-»decode——(a)-—

When decoded_with_angle=False:

bbox_pred— (tblr)—»decode

| (xyxy)
v
format—— (xywh) —»concat— (xywha) —»rbox_pred
A
angle_pred———.decode (a) !

ZH
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* head_module (ConfigType)—Base module used for RTMDetRotatedHead.

* prior_generator —Points generator feature maps in 2D points-based detectors.
* bbox_coder (ConfigDict or dict) —Config of bbox coder.

* loss_cls (ConfigDict or dict) —Config of classification loss.

* loss_bbox (ConfigDict or dict) —Config of localization loss.

* angle_version (str) —Angle representations. Defaults to ‘1e90’ .

* use_hbbox_loss (bool) —If true, use horizontal bbox loss and loss_angle should not be
None. Default to False.

* angle_coder (ConfigDict or dict) —Config of angle coder.
* loss_angle (ConfigDict or dict, optional) —Config of angle loss.

* train_cfg (ConfigDict or dict, optional) —Training config of anchor head. Defaults to

None.

* test_cfg (ConfigDict or dict, optional) —Testing config of anchor head. Defaults to

None.

:param init_cfg (ConfigDict or listfConfigDict] or dict or: list[dict], optional): Initialization config dict.
Defaults to None.

loss_by_feat (cls_scores: List[torch. Tensor], bbox_preds: List[torch.Tensor], angle_preds:
List[torch. Tensor], batch_gt_instances: List/mmengine.structures.instance_data.InstanceData],
batch_img_metas: List[dict], batch_gt_instances_ignore:
Optional[ Listf mmengine.structures.instance_data.InstanceData]] = None) — dict

Compute losses of the head.

* cls_scores (list[Tensor]) —Box scores for each scale level Has shape (N,

num_anchors * num_classes, H, W)

* bbox_preds (list[Tensor]) —Decoded box for each scale level with shape (N,
num_anchors * 4, H, W) in [tl_x, tl_y, br_x, br_y] format.

* angle_preds (1ist [Tensor])—Angle prediction for each scale level with shape (N,

num_anchors * angle_out_dim, H, W).

* batch_gt_instances (listfInstanceData]) —Batch of gt_instance. It usually in-

cludes bboxes and labels attributes.

* batch_img_metas (1ist [dict])—Metainformation of each image, e.g., image size,

scaling factor, etc.
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batch_gt_instances_ignore (listfInstanceData], Optional) -Batch of
gt_instances_ignore. It includes bboxes attribute data that is ignored during training and

testing. Defaults to None.

Bl A dictionary of loss components.

B EIRAY dict[str, Tensor]

predict_by_ feat (cls_scores: List[torch.Tensor], bbox_preds: List[torch.Tensor], angle_preds:

List[torch. Tensor ], objectnesses: Optional[ List[torch. Tensor]] = None, batch_img_metas:

Optional[ List[dict]] = None, cfg: Optional[mmengine.config.config. ConfigDict] = None,

rescale: bool = True, with_nms: bool = True) —

Listfmmengine.structures.instance_data.InstanceData]

Transform a batch of output features extracted by the head into bbox results.

S8

B

cls_scores (1ist [Tensor]) —Classification scores for all scale levels, each is a 4D-

tensor, has shape (batch_size, num_priors * num_classes, H, W).

bbox_preds (1ist [Tensor]) -Box energies / deltas for all scale levels, each is a 4D-

tensor, has shape (batch_size, num_priors * 4, H, W).

angle_preds (list[Tensor]) —Box angle for each scale level with shape (N,

num_points * angle_dim, H, W)

objectnesses (list [Tensor], Optional)—Score factor for all scale level, each
is a 4D-tensor, has shape (batch_size, 1, H, W).

batch_img metas (list[dict], Optional)-Batch image meta info. Defaults

to None.

cfg(ConfigDict, optional)-Test/postprocessing configuration, if None, test_cfg

would be used. Defaults to None.
rescale (bool) —If True, return boxes in original image space. Defaults to False.

with_nms (bool) —If True, do nms before return boxes. Defaults to True.

Object detection results of each image after the post process. Each item usually contains fol-

lowing keys. - scores (Tensor): Classification scores, has a shape

(num_instance, )

labels (Tensor): Labels of bboxes, has a shape (num_instances, ).

bboxes (Tensor): Has a shape (num_instances, 5), the last dimension 4 arrange as (X, y, W,

h, angle).

BRI list{InstanceDatal
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class mmyolo.models.dense_heads.RTMDetRotatedSepBNHeadModule (num_classes: int,

in_channels: int,

widen_factor: float = 1.0,
num_base_priors: int = 1,

feat_channels: int = 256,

stacked_convs: int = 2,

featmap_strides:

Sequence[int] = [8, 16,

32], share_conv: bool =

True, pred_kernel_size: int

= 1, angle_out_dim: int =

1, conv_cfg: Op-

tional[ Union[ mmengine.config.config. Configl
dict]] = None, norm_cfg:
Union[mmengine.config.config. ConfigDict,
dict] = {‘type’: ‘BN’},

act_cfg:

Union[mmengine.config.config. ConfigDict,
dict] = {'inplace’: True,

type’: SiLU’}, init_cfg:

Op-

tional[ Union[ mmengine.config.config. Configl
dict, List[ Union[dict,
mmengine.config.config.ConfigDict] ] ]]

= None)

Detection Head Module of RTMDet-R.

Compared with RTMDet Detection Head Module, RTMDet-R adds a conv for angle prediction. An angle_out_dim

arg is added, which is generated by the angle_coder module and controls the angle pred dim.

B

num_classes (int) —Number of categories excluding the background category.
in_channels (int)-Number of channels in the input feature map.

widen_factor (float) -Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.

num_base_priors (int) -The number of priors (points) at a point on the feature grid.

Defaults to 1.

feat_channels (int) -Number of hidden channels. Used in child classes. Defaults to
256

stacked_convs (int) -Number of stacking convs of the head. Defaults to 2.
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» featmap_strides (Sequence[int]) -Downsample factor of each feature map. De-
faults to (8, 16, 32).

* share_conv (bool)-Whether to share conv layers between stages. Defaults to True.
* pred_kernel_size (int)—Kernel size of nn.Conv2d. Defaults to 1.
* angle_out_dim (int) —Encoded length of angle, will passed by head. Defaults to 1.

* conv_cfg (ConfigDict or dict, optional) —Config dict for convolution layer. Defaults to

None.

* norm_cfg (ConfigDict or dict) ~Config dict for normalization layer. Defaults to
dict (type='BN').

)

* act_cfg (ConfigDict or dict) —Config dict for activation layer. Default: dict(type=
SiLU’ , inplace=True).

:param init_cfg (ConfigDict or listfConfigDict] or dict or: list[dict], optional): Initialization config dict.
Defaults to None.

forward (feats: Tuple[torch.Tensor, ...]) — tuple
Forward features from the upstream network.
¥ feats (tuple[Tensor])—Features from the upstream network, each is a 4D-tensor.
Bl
Usually a tuple of classification scores and bbox prediction - cls_scores (list[Tensor]): Classifi-

cation scores for all scale
levels, each is a 4D-tensor, the channels number is num_base_priors * num_classes.
* bbox_preds (list[Tensor]): Box energies / deltas for all scale levels, each is a 4D-tensor, the
channels number is num_base_priors * 4.
 angle_preds (list[Tensor]): Angle prediction for all scale levels, each is a 4D-tensor, the
channels number is num_base_priors * angle_out_dim.
BRMERHA tuple

init_weights () — None

Initialize weights of the head.
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class mmyolo.models.dense_heads.RTMDetSepBNHeadModule (num_classes: int, in_channels: int,

Detection Head of RTMDet.

S

widen_factor: float = 1.0,

num_base_priors: int = 1,

feat_channels: int = 256,

stacked_convs: int = 2,

featmap_strides: Sequence[int] = [8,

16, 32], share_conv: bool = True,
pred_kernel_size: int = 1, conv_cfg:

Op-

tional[ Union[mmengine.config.config. ConfigDict,
dict]] = None, norm_cfg:
Union[mmengine.config.config. ConfigDict,

dict] = {’type’: BN}, act_cfg:

Union[ mmengine.config.config. ConfigDict,

dict] = {’inplace’: True, type’:

SiLU’}, init_cfg: Op-

tional[ Union[ mmengine.config.config. ConfigDict,
dict, List[ Union/dict,
mmengine.config.config.ConfigDict]]]]

= None)

num_classes (int) -Number of categories excluding the background category.
in_channels (int) -Number of channels in the input feature map.

widen_factor (fIloat)—-Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.

num_base_priors (int) —-The number of priors (points) at a point on the feature grid.
Defaults to 1.

feat_channels (int) —Number of hidden channels. Used in child classes. Defaults to
256

stacked_convs (int) -Number of stacking convs of the head. Defaults to 2.

featmap_strides (Sequence [int ]) —Downsample factor of each feature map. De-
faults to (8, 16, 32).

share_conv (bool) ~Whether to share conv layers between stages. Defaults to True.
pred_kernel_size (int) Kernel size of nn.Conv2d. Defaults to 1.

conv_cfg (ConfigDict or dict, optional) —~Config dict for convolution layer. Defaults to

None.
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* norm_cfg (ConfigDict or dict) ~Config dict for normalization layer. Defaults to
dict (type='BN').

* act_cfg (ConfigDict or dict) —Config dict for activation layer. Default: dict(type=’

SiLU’ , inplace=True).

:param init_cfg (ConfigDict or listfConfigDict] or dict or: list[dict], optional): Initialization config dict.
Defaults to None.

forward (feats: Tuple[torch.Tensor, ...]) — tuple
Forward features from the upstream network.
¥ feats (tuple[Tensor])—Features from the upstream network, each is a 4D-tensor.
BB
Usually a tuple of classification scores and bbox prediction - cls_scores (list[Tensor]): Classifi-
cation scores for all scale
levels, each is a 4D-tensor, the channels number is num_base_priors * num_classes.

* bbox_preds (list[ Tensor]): Box energies / deltas for all scale levels, each is a 4D-tensor, the

channels number is num_base_priors * 4.

RMIRAY tuple

init_weights () — None

Initialize weights of the head.
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class mmyolo.models.dense_heads.YOLOXHead (head_module:

YOLOXHead head used in YOLOX.

S

Union[mmengine.config.config. ConfigDict, dict],
prior_generator:
Union[mmengine.config.config.ConfigDict, dict] =
{offset’: 0, strides’: [8, 16, 32], ‘type:

‘mmdet. MIvIPointGenerator’}, bbox_coder:
Union[mmengine.config.config.ConfigDict, dict] =

{ type’: "YOLOXBBoxCoder’}, loss_cls:
Union[mmengine.config.config.ConfigDict, dict] =
{loss_weight’: 1.0, reduction’: 'sum’, ‘type’:
‘mmdet.CrossEntropyLoss’, ‘use_sigmoid’: True},
loss_bbox: Union[mmengine.config.config.ConfigDict,
dict] = {‘eps’ le-16, loss_weight: 5.0, ‘mode’: ‘square’,
reduction’: ‘sum’, ‘type’: ‘mmdet.loULoss’}, loss_obj:
Union[mmengine.config.config.ConfigDict, dict] =
{loss_weight’: 1.0, reduction’: 'sum’, ‘type’:
‘mmdet.CrossEntropyLoss’, ‘use_sigmoid’: True},
loss_bbox_aux:
Union[mmengine.config.config.ConfigDict, dict] =
{loss_weight’: 1.0, reduction’: 'sum’, ‘type’:
‘mmdet.L1Loss’}, train_cfg:

Optional[ Union[mmengine.config.config. ConfigDict,
dict]] = None, test_cfg:

Optional[ Union[mmengine.config.config.ConfigDict,
dict]] = None, init_cfg:

Optional[ Union[mmengine.config.config.ConfigDict,
dict, List[ Union[dict,
mmengine.config.config.ConfigDict] ] ]] = None)

* head_module (ConfigType)—Base module used for YOLOXHead

* prior_generator —Points generator feature maps in 2D points-based detectors.

* loss_cls (ConfigDict or dict) —Config of classification loss.

* loss_bbox (ConfigDict or dict) —Config of localization loss.

* loss_obj (ConfigDict or dict) —Config of objectness loss.

* loss_bbox_aux (ConfigDict or dict) ~Config of bbox aux loss.

* train_cfg (ConfigDict or dict, optional) —Training config of anchor head. Defaults to

None.
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* test_cfg (ConfigDict or dict, optional) —Testing config of anchor head. Defaults to

None.

:param init_cfg (ConfigDict or listfConfigDict] or dict or: list[dict], optional): Initialization config dict.

Defaults to None.

forward (x: Tuple[torch.Tensor]) — Tuple[List]

Forward features from the upstream network.
%%t x (Tuple[Tensor]) —Features from the upstream network, each is a 4D-tensor.
R[] A tuple of multi-level classification scores, bbox predictions, and objectnesses.
R MIRHY Tuple[List]

static gt_instances_preprocess (batch_gt_instances: torch. Tensor, batch_size: int) —
Listfmmengine.structures.instance_data.InstanceData]

Split batch_gt_instances with batch size.

S8
* batch_gt_instances (Tensor) —Ground truth a 2D-Tensor for whole batch, shape
[all_gt_bboxes, 6]
* batch_size (int) —Batch size.
R batch gt instances data, shape [batch_size, InstanceData]
RIAIRA List

loss_by_feat (cls_scores: Sequence[torch.Tensor], bbox_preds: Sequence[torch.Tensor], objectnesses:
Sequence[torch. Tensor], batch_gt_instances: torch. Tensor, batch_img_metas: Sequence/dict],
batch_gt_instances_ignore: Optional[ List mmengine.structures.instance_data.InstanceData]]
= None) — dict

Calculate the loss based on the features extracted by the detection head.

S8

* cls_scores (Sequence [Tensor]) —Box scores for each scale level, each is a 4D-

tensor, the channel number is num_priors * num_classes.

* bbox_preds (Sequence [ Tensor ]) -Box energies / deltas for each scale level, each is

a 4D-tensor, the channel number is num_priors * 4.

¢ objectnesses (Sequence [Tensor]) —Score factor for all scale level, each is a 4D-

tensor, has shape (batch_size, 1, H, W).

* batch_gt_instances (listfInstanceData]) —Batch of gt_instance. It usually in-

cludes bboxes and labels attributes.

* batch_img metas (list [dict])-Metainformation of each image, e.g., image size,

scaling factor, etc.
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* batch_gt_instances_ignore (listfInstanceData], optional) -Batch of
gt_instances_ignore. It includes bboxes attribute data that is ignored during training and

testing. Defaults to None.
Bl A dictionary of losses.
B EIRAY dict[str, Tensor]

special_init ()
Since YOLO series algorithms will inherit from YOLOv5Head, but different algorithms have special initial-

ization process.
The special_init function is designed to deal with this situation.

class mmyolo.models.dense_heads.YOLOXHeadModule (num_classes: int, in_channels: Union[int,
Sequence], widen_factor: float = 1.0,
num_base_priors: int = 1, feat_channels: int
= 256, stacked_convs: int = 2,
featmap_strides: Sequence[int] = [8, 16, 32],
use_depthwise: bool = False,
den_on_last_conv: bool = False, conv_bias:
Union[bool, str] = auto’, conv_cfg: Op-
tional[ Union[mmengine.config.config. ConfigDict,
dict]] = None, norm_cfg:
Union[mmengine.config.config. ConfigDict,
dict] = {’eps 0.001, ‘'momentum’: 0.03, type’:
‘BN’}, act_cfg:
Union[mmengine.config.config. ConfigDict,
dict] = {’inplace’: True, type’: SiLU’},
init_cfg: Op-
tional[ Union[mmengine.config.config. ConfigDict,
dict, List[ Union[dict,
mmengine.config.config.ConfigDict]]]] =
None)

YOLOXHead head module used in ‘YOLOX.

https://arxiv.org/abs/2107.08430
BH
* num_classes (int) -Number of categories excluding the background category.

* in_channels (Union[int, Sequence])-Number of channels in the input feature

map.

* widen_factor (f1oat)-Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.
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* num_base_priors (int)-The number of priors (points) at a point on the feature grid
* stacked_convs (int)-Number of stacking convs of the head. Defaults to 2.

* featmap_strides (Sequence [int]) -Downsample factor of each feature map. De-
faults to [8, 16, 32].

* use_depthwise (bool)-Whether to depthwise separable convolution in blocks. Defaults

to False.
* den_on_last_conv (bool) —If true, use den in the last layer of towers. Defaults to False.

* conv_bias (bool or str)-If specified as auto, it will be decided by the norm_cfg. Bias

of conv will be set as True if norm_cfg is None, otherwise False. Defaults to “auto” .

* conv_cfg (ConfigDict or dict, optional) ~Config dict for convolution layer. Defaults to

None.

* norm_cfg (ConfigDict or dict) —Config dict for normalization layer. Defaults to
dict(type=" BN’ , momentum=0.03, eps=0.001).

* act_cfg (ConfigDict or dict) -Config dict for activation layer. Defaults to None.

:param init_cfg (ConfigDict or listfConfigDict] or dict or: list[dict], optional): Initialization config dict.
Defaults to None.

forward (x: Tuple[torch.Tensor]) — Tuple[List]

Forward features from the upstream network.
¥ x (Tuple[Tensor])—Features from the upstream network, each is a 4D-tensor.
Rl A tuple of multi-level classification scores, bbox predictions, and objectnesses.
REZREY Tuple[List]

forward_single (x: torch.Tensor, cls_convs: torch.nn.modules.module. Module, reg_convs:
torch.nn.modules.module. Module, conv_cls: torch.nn.modules.module. Module, conv_reg:
torch.nn.modules.module. Module, conv_obj: torch.nn.modules.module. Module) —
Tuple[torch.Tensor, torch.Tensor, torch.Tensor]

Forward feature of a single scale level.

init_weights ()

Initialize weights of the head.

class mmyolo.models.dense_heads.YOLOXPoseHead (loss_pose: Op-
tional[ Union[mmengine.config.config.ConfigDict,
dict]] = None, *args, **kwargs)
YOLOXPoseHead head used in “YOLO-Pose.

<https://arxiv.org/abs/2204.06806>‘_. :param loss_pose: Config of keypoint OKS loss. :type loss_pose: Config-

Dict, optional
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decode_pose (grids: torch. Tensor, offsets: torch. Tensor, strides: Union[torch. Tensor, int]) — torch.Tensor

Decode regression offsets to keypoints.
S8
e grids (torch. Tensor) —The coordinates of the feature map grids.
* offsets (torch. Tensor) —The predicted offset of each keypoint relative to its corre-
sponding grid.
e strides (torch.Tensor | int)-The stride of the feature map for each instance.
i’ [H] The decoded keypoints coordinates.

R[] torch. Tensor

static gt_instances_preprocess (batch_gt_instances:
List[mmengine.structures.instance_data.InstanceData ], *args,

**kwargs) —

Listfmmengine.structures.instance_data.InstanceData]

Split batch_gt_instances with batch size.

S8
¢ batch_gt_instances (Tensor) —Ground truth a 2D-Tensor for whole batch, shape
[all_gt_bboxes, 6]
* batch_size (int) —Batch size.
&[] batch gt instances data, shape [batch_size, InstanceData]
BRIPEA List

static gt_kps_instances_preprocess (batch_gt_instances: torch. Tensor, batch_gt_keypoints,
batch_gt_keypoints_visible, batch_size: int) —

Listfmmengine.structures.instance_data.InstanceData]

Split batch_gt_instances with batch size.

e
* batch_gt_instances (Tensor) —Ground truth a 2D-Tensor for whole batch, shape

[all_gt_bboxes, 6]
* batch_size (int)—Batch size.
&[] batch gt instances data, shape [batch_size, InstanceData]
R List

loss (x: Tuple[torch. Tensor], batch_data_samples: Union[list, dict]) — dict

Perform forward propagation and loss calculation of the detection head on the features of the upstream net-

work.

S8
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* x (tuple[Tensor]) —Features from the upstream network, each is a 4D-tensor.

* batch_data_samples (ListfDetDataSample], dict) -The Data Samples. It usually

includes information such as gt_instance, gt_panoptic_seg and gt_sem_seg.
Bl A dictionary of loss components.
BRI dict

loss_by_feat (cls_scores: Sequence[torch.Tensor], bbox_preds: Sequence[torch.Tensor], objectnesses:
Sequence[torch. Tensor], kpt_preds: Sequence[torch. Tensor], vis_preds:
Sequence[torch. Tensor], batch_gt_instances: torch. Tensor, batch_gt_keypoints: torch. Tensor,
batch_gt_keypoints_visible: torch. Tensor, batch_img_metas: Sequence[dict],
batch_gt_instances_ignore: Optional[ List mmengine.structures.instance_data.InstanceData] |
= None) — dict

Calculate the loss based on the features extracted by the detection head.
In addition to the base class method, keypoint losses are also calculated in this method.

predict_by_feat (cls_scores: List[torch. Tensor], bbox_preds: List[torch.Tensor], objectnesses:
Optional[ List[torch. Tensor]] = None, kpt_preds: Optional[ List[torch. Tensor]] = None,
vis_preds: Optional[ List[torch. Tensor]] = None, batch_img_metas: Optional[ List[dict]] =
None, cfg: Optional[mmengine.config.config.ConfigDict] = None, rescale: bool = True,
with_nms: bool = True) — List{fmmengine.structures.instance_data.InstanceData]

Transform a batch of output features extracted by the head into bbox and keypoint results.
In addition to the base class method, keypoint predictions are also calculated in this method.

class mmyolo.models.dense_heads.YOLOXPoseHeadModule (num_keypoints: int, *args, **kwargs)
YOLOXPoseHeadModule serves as a head module for YOLOX-Pose.

In comparison to YOLOXHeadModule, this module introduces branches for keypoint prediction.

forward (x: Tuple[torch.Tensor]) — Tuple[List]
Forward features from the upstream network.
init_weights ()

Initialize weights of the head.
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class mmyolo.models.dense_heads.YOLOv5Head (head_module:
Union[mmengine.config.config. ConfigDict, dict],
prior_generator:
Union[mmengine.config.config.ConfigDict, dict] =
{base_sizes’: [[(10, 13), (16, 30), (33, 23)], [(30,
61), (62, 45), (59, 119)], [(116, 90), (156, 198),
(373, 326)]], ‘strides’: [8, 16, 32], ‘type’:
‘mmdet. YOLOAnchorGenerator’}, bbox_coder:
Union[mmengine.config.config.ConfigDict, dict] =
{ type’: "YOLOv5BBoxCoder’}, loss_cls:
Union[mmengine.config.config.ConfigDict, dict] =
{loss_weight’: 0.5, reduction’: ‘'mean’, type’:
‘mmdet.CrossEntropyLoss’, ‘use_sigmoid’: True},
loss_bbox: Union[mmengine.config.config.ConfigDict,
dict] = {'bbox_format’: xywh’, ‘eps’ 1e-07,
iou_mode’: ‘ciou’, loss_weight’: 0.05, reduction’:
‘mean’, return_iou” True, type’: loULoss’}, loss_obj:
Union[mmengine.config.config.ConfigDict, dict] =
{loss_weight’: 1.0, ‘reduction’: ‘'mean’, type’:
‘mmdet.CrossEntropyLoss’, ‘use_sigmoid’: True},
prior_match_thr: float = 4.0, near_neighbor_thr: float
= 0.5, ignore_iof _thr: float = - 1.0, obj_level_weights:
List[float] = [4.0, 1.0, 0.4], train_cfg:
Optional[ Union[mmengine.config.config.ConfigDict,
dict]] = None, test_cfg:
Optional[ Union[mmengine.config.config. ConfigDict,
dict]] = None, init_cfg:
Optional[ Union[mmengine.config.config.ConfigDict,
dict, List[ Union[dict,
mmengine.config.config.ConfigDict]]]] = None)

YOLOvS5Head head used in YOLOVvS.

S
* head_module (ConfigType)—Base module used for YOLOv5Head
* prior_generator (dict) —Points generator feature maps in 2D points-based detectors.
* bbox_coder (ConfigDict or dict) —Config of bbox coder.
* loss_cls (ConfigDict or dict) —Config of classification loss.
* loss_bbox (ConfigDict or dict) —Config of localization loss.

* loss_obj (ConfigDict or dict) —Config of objectness loss.
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* prior_match_thr (float)—Defaults to 4.0.
* ignore_iof_thr (float) -Defaults to-1.0.
* obj_level_weights (List [float])-Defaults to [4.0, 1.0, 0.4].

* train_cfg (ConfigDict or dict, optional) —Training config of anchor head. Defaults to

None.

* test_cfg (ConfigDict or dict, optional) —Testing config of anchor head. Defaults to

None.

:param init_cfg (ConfigDict or listfConfigDict] or dict or: list[dict], optional): Initialization config dict.

Defaults to None.

forward (x: Tuple[torch.Tensor]) — Tuple[List]

Forward features from the upstream network.
¥ x (Tuple[Tensor]) —Features from the upstream network, each is a 4D-tensor.

B M| A tuple of multi-level classification scores, bbox predictions, and objectnesses.

JRAIZREY Tuple[List]

loss (x: Tuple[torch. Tensor], batch_data_samples: Union[list, dict]) — dict
Perform forward propagation and loss calculation of the detection head on the features of the upstream net-

work.

B8

e x (tuple[Tensor]) —Features from the upstream network, each is a 4D-tensor.

* batch_data_samples (List{DetDataSample], dict) -The Data Samples. It usually

includes information such as gz_instance, gt_panoptic_seg and gt_sem_seg.
R&[A] A dictionary of loss components.
RMIRAY dict

loss_by_feat (cls_scores: Sequence[torch.Tensor], bbox_preds: Sequence[torch.Tensor], objectnesses:
Sequence[torch. Tensor], batch_gt_instances:
Sequence[ mmengine.structures.instance_data.InstanceData |, batch_img_metas:
Sequence[dict], batch_gt_instances_ignore:
Optional[ Listf mmengine.structures.instance_data.InstanceData] ] = None) — dict

Calculate the loss based on the features extracted by the detection head.

SH

* cls_scores (Sequence [Tensor]) —Box scores for each scale level, each is a 4D-

tensor, the channel number is num_priors * num_classes.
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* bbox_preds (Sequence [Tensor]) -Box energies / deltas for each scale level, each is

a 4D-tensor, the channel number is num_priors * 4.

* objectnesses (Sequence [Tensor]) —Score factor for all scale level, each is a 4D-

tensor, has shape (batch_size, 1, H, W).

* batch_gt_instances (Sequence[InstanceData]) —Batch of gt_instance. It

usually includes bboxes and 1abels attributes.

* batch_img metas (Sequence [dict]) -Meta information of each image, e.g., im-

age size, scaling factor, etc.

* batch_gt_instances_ignore (listf{InstanceData], optional) —Batch of
gt_instances_ignore. It includes bboxes attribute data that is ignored during training and

testing. Defaults to None.
]\ A dictionary of losses.
R dict[str, Tensor]

predict_by_feat (cls_scores: List[torch. Tensor], bbox_preds: List[torch. Tensor], objectnesses:
Optional[ List[torch. Tensor]] = None, batch_img_metas: Optional[List[dict]] = None, cfg:
Optional[ mmengine.config.config. ConfigDict] = None, rescale: bool = True, with_nms:
bool = True) — Listfmmengine.structures.instance_data.InstanceData]
Transform a batch of output features extracted by the head into bbox results. :param cls_scores: Classification

scores for all

scale levels, each is a 4D-tensor, has shape (batch_size, num_priors * num_classes, H, W).

SH

* bbox_preds (1ist [Tensor])—Box energies / deltas for all scale levels, each is a 4D-

tensor, has shape (batch_size, num_priors * 4, H, W).

¢ objectnesses (list [Tensor], Optional)—Score factor for all scale level, each

is a 4D-tensor, has shape (batch_size, 1, H, W).

* batch_img_metas (list[dict], Optional)—-Batch image meta info. Defaults

to None.

e cfg(ConfigDict, optional)-Test/ postprocessing configuration, if None, test_cfg

would be used. Defaults to None.
* rescale (bool) —If True, return boxes in original image space. Defaults to False.
e with_nms (bool) —If True, do nms before return boxes. Defaults to True.
Bl
Object detection results of each image after the post process. Each item usually contains fol-

lowing keys.
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* scores (Tensor): Classification scores, has a shape (num_instance, )
¢ labels (Tensor): Labels of bboxes, has a shape (num_instances, ).

* bboxes (Tensor): Has a shape (num_instances, 4), the last dimension 4 arrange as (x1, yl1,
x2,y2).

BRI list{InstanceData]

special_init ()
Since YOLO series algorithms will inherit from YOLOv5Head, but different algorithms have special initial-

ization process.
The special_init function is designed to deal with this situation.

class mmyolo.models.dense_heads.YOLOv5HeadModule (num_classes: int, in_channels: Union[int,
Sequence], widen_factor: float = 1.0,
num_base_priors: int = 3, featmap_strides:
Sequence[int] = (8, 16, 32), init_cfg: Op-
tional[ Union[mmengine.config.config. ConfigDict,
dict, List[ Union[dict,
mmengine.config.config.ConfigDict]]]] =
None)

YOLOv5Head head module used in YOLOvS.

BH
* num_classes (int) -Number of categories excluding the background category.

* in_channels (Union[int, Sequence]) -Number of channels in the input feature

map.

* widen_factor (f1oat)—-Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.
* num_base_priors (int) -The number of priors (points) at a point on the feature grid.
* featmap_strides (Sequence[int]) -Downsample factor of each feature map. De-

faults to (8, 16, 32).

:param init_cfg (ConfigDict or listfConfigDict] or dict or: list[dict], optional): Initialization config dict.
Defaults to None.

forward (x: Tuple[torch.Tensor]) — Tuple[List]
Forward features from the upstream network.
¥ x (Tuple[Tensor])—Features from the upstream network, each is a 4D-tensor.
JRIA] A tuple of multi-level classification scores, bbox predictions, and objectnesses.

B AZRF Tuple[List]
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forward_single (x: forch.Tensor, convs: torch.nn.modules.module. Module) — Tuple[torch.Tensor,
torch.Tensor, torch.Tensor]

Forward feature of a single scale level.

init_weights ()
Initialize the bias of YOLOVS5 head.

class mmyolo.models.dense_heads.YOLOv5InsHead (*args, mask_overlap: bool = True, loss_mask:
Union[mmengine.config.config. ConfigDict, dict] =

{ reduction’: ‘none’, type’:
‘mmdet.CrossEntropyLoss’, ‘use_sigmoid’: True},

loss_mask_weight=0.05, **kwargs)
YOLOVS Instance Segmentation and Detection head.
S8
* mask_overlap (bool) —Defaults to True.
* loss_mask (ConfigDict or dict) -Config of mask loss.
* loss_mask_weight (float) -The weight of mask loss.

crop_mask (masks: torch. Tensor, boxes: torch. Tensor) — torch.Tensor

Crop mask by the bounding box.

ZH

* masks (Tensor) —Predicted mask results. Has shape (1, num_instance, H, W).

* boxes (Tensor) —Tensor of the bbox. Has shape (num_instance, 4).
B M| The masks are being cropped to the bounding box.

JRIAIEHEY (torch. Tensor)

loss (x: Tuple[torch. Tensor], batch_data_samples: Union[list, dict]) — dict
Perform forward propagation and loss calculation of the detection head on the features of the upstream net-

work.

ZH

e x (tuple[Tensor]) —Features from the upstream network, each is a 4D-tensor.

* batch_data_samples (List{DetDataSample], dict) -The Data Samples. It usually

includes information such as gz_instance, gt_panoptic_seg and gt_sem_seg.

Rl A dictionary of loss components.

RMIRAY dict

410 Chapter 61. mmyolo.models



MMYOLO, %% 0.6.0

loss_by_feat (cls_scores: Sequence[torch.Tensor], bbox_preds: Sequence[torch. Tensor], objectnesses:
Sequence[torch. Tensor], coeff _preds: Sequence[torch.Tensor], proto_preds: torch. Tensor,
batch_gt_instances: Sequence[mmengine.structures.instance_data.InstanceData],
batch_gt_masks: Sequence[torch. Tensor], batch_img_metas: Sequence/[dict],
batch_gt_instances_ignore: Optional[ List mmengine.structures.instance_data.InstanceData] ]
= None) — dict

Calculate the loss based on the features extracted by the detection head.

BH

* cls_scores (Sequence [Tensor]) —Box scores for each scale level, each is a 4D-

tensor, the channel number is num_priors * num_classes.

* bbox_preds (Sequence [ Tensor ])-Box energies / deltas for each scale level, each is

a 4D-tensor, the channel number is num_priors * 4.

* objectnesses (Sequence[Tensor]) —Score factor for all scale level, each is a 4D-
tensor, has shape (batch_size, 1, H, W).

¢ coeff_preds (Sequence [Tensor])-Mask coefficient for each scale level, each is a

4D-tensor, the channel number is num_priors * mask_channels.

* proto_preds (Tensor) —Mask prototype features extracted from the mask head, has

shape (batch_size, mask_channels, H, W).

* batch_gt_instances (Sequence[InstanceData]) —Batch of gt_instance. It

usually includes bboxes and 1abels attributes.
* batch_gt_masks (Sequence [Tensor])—Batch of gt_mask.

* batch_img metas (Sequence [dict]) -Meta information of each image, e.g., im-

age size, scaling factor, etc.

* batch_gt_instances_ignore (listf{InstanceData], optional) —-Batch of
gt_instances_ignore. It includes bboxes attribute data that is ignored during training and

testing. Defaults to None.
&[] A dictionary of losses.
IR dict[str, Tensor]

predict_by_feat (cls_scores: List[torch. Tensor], bbox_preds: List[torch.Tensor], objectnesses:
Optional[ List[torch. Tensor]] = None, coeff_preds: Optional[List[torch.Tensor]] = None,
proto_preds: Optional[torch. Tensor] = None, batch_img_metas: Optional[List[dict]] =
None, cfg: Optional[mmengine.config.config.ConfigDict] = None, rescale: bool = True,
with_nms: bool = True) — List{fmmengine.structures.instance_data.InstanceData]
Transform a batch of output features extracted from the head into bbox results. Note: When score_factors is
not None, the cls_scores are usually multiplied by it then obtain the real score used in NMS. :param cls_scores:

Classification scores for all
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scale levels, each is a 4D-tensor, has shape (batch_size, num_priors * num_classes, H, W).

B8

* bbox_preds (1ist [Tensor]) -Box energies / deltas for all scale levels, each is a 4D-

tensor, has shape (batch_size, num_priors * 4, H, W).

* objectnesses (list[Tensor], Optional)—Score factor for all scale level, each
is a 4D-tensor, has shape (batch_size, 1, H, W).

* coeff preds (list[Tensor])-Mask coefficients predictions for all scale levels, each

is a 4D-tensor, has shape (batch_size, mask_channels, H, W).

* proto_preds (Tensor) ~Mask prototype features extracted from the mask head, has

shape (batch_size, mask_channels, H, W).

* batch_img metas (list[dict], Optional)-Batch image meta info. Defaults

to None.

* cfg(ConfigDict, optional)-Test/ postprocessing configuration, if None, test_cfg

would be used. Defaults to None.
e rescale (bool) —If True, return boxes in original image space. Defaults to False.
e with_nms (bool) —If True, do nms before return boxes. Defaults to True.
Bl
Object detection and instance segmentation results of each image after the post process. Each
item usually contains following keys.
« scores (Tensor): Classification scores, has a shape (num_instance, )
¢ labels (Tensor): Labels of bboxes, has a shape (num_instances, ).

* bboxes (Tensor): Has a shape (num_instances, 4), the last dimension 4 arrange as (x1, yl,
x2,y2).

» masks (Tensor): Has a shape (num_instances, h, w).
BRAEPRAH list{InstanceDatal]
process_mask (mask_proto: torch. Tensor, mask_coeff_pred: torch. Tensor, bboxes: torch. Tensor, shape:

Tuple[int, int], upsample: bool = False) — torch.Tensor

Generate mask logits results.

28

* mask_proto (Tensor) —Mask prototype features.  Has shape (num_instance,

mask_channels).

* mask_coeff_pred (Tensor)-Mask coeflicients prediction for single image. Has shape
(mask_channels, H, W)
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* bboxes (Tensor) —Tensor of the bbox. Has shape (num_instance, 4).
* shape (Tuple) —Batch input shape of image.

* upsample (bool) ~Whether upsample masks results to batch input shape. Default to
False.

A
Instance segmentation masks for each instance. Has shape (num_instance, H, W).
BRI Tensor

class mmyolo.models.dense_heads.YOLOv5InsHeadModule ( *args, num_classes: int, mask_channels:
int = 32, proto_channels: int = 256,
widen_factor: float = 1.0, norm_cfg:
Union[mmengine.config.config. ConfigDict,
dict] = {’eps’: 0.001, 'momentum’: 0.03,
type’: ‘BN’}, act_cfg:
Union[mmengine.config.config. ConfigDict,
dict] = {inplace’: True, type’: SiLU’},
**kwargs)

Detection and Instance Segmentation Head of YOLOVS.
SH
* num_classes (int) —Number of categories excluding the background category.

* mask_channels (int)-Number of channels in the mask feature map. This is the channel

count of the mask.
* proto_channels (int) -Number of channels in the proto feature map.

* widen_factor (f1oat)—-Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.

* norm_cfg (ConfigDict or dict) —~Config dict for normalization layer. Defaults to

dict (type='BN', momentum=0.03, eps=0.001).

* act_cfg (ConfigDict or dict) —Config dict for activation layer. Default: dict(type=’
SiLU’ , inplace=True).

forward (x: Tuple[torch.Tensor]) — Tuple[List]

Forward features from the upstream network.
¥ x (Tuple[Tensor]) —Features from the upstream network, each is a 4D-tensor.

Rl A tuple of multi-level classification scores, bbox predictions, objectnesses, and mask predic-

tions.

R MI2RHY Tuple[List]
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forward_single (x: forch.Tensor, convs_pred: torch.nn.modules.module. Module) — Tuple[torch.Tensor,
torch.Tensor, torch.Tensor, torch.Tensor]

Forward feature of a single scale level.

class mmyolo.models.dense_heads.YOLOv6Head (head_module:
Union[mmengine.config.config.ConfigDict, dict],
prior_generator:
Union[mmengine.config.config.ConfigDict, dict] =
{offset’: 0.5, strides’: [8, 16, 32], type’:
‘mmdet. MIvIPointGenerator’}, bbox_coder:
Union[mmengine.config.config.ConfigDict, dict] =
{ type’: ‘DistancePointBBoxCoder’}, loss_cls:
Union[mmengine.config.config.ConfigDict, dict] =
{‘alpha’: 0.75, ‘samma’: 2.0, ‘iou_weighted’: True,
loss_weight’: 1.0, reduction’: ‘sum’, type’:
‘mmdet. VarifocalLoss’, ‘use_sigmoid’: True},
loss_bbox: Union[mmengine.config.config.ConfigDict,
dict] = {'bbox_format’: xyxy’, iou_mode’: giou’,
loss_weight’: 2.5, reduction’: ‘mean’, return_iou’:
False, type’: loULoss’}, train_cfg:
Optional[ Union[mmengine.config.config. ConfigDict,
dict]] = None, test_cfg:
Optional[ Union[mmengine.config.config. ConfigDict,
dict]] = None, init_cfg:
Optional[ Union[mmengine.config.config. ConfigDict,
dict, List[ Union[dict,
mmengine.config.config.ConfigDict]]]] = None)

YOLOv6Head head used in YOLOV6.

S
* head_module (ConfigType)—Base module used for YOLOv6Head
* prior_generator (dict) —Points generator feature maps in 2D points-based detectors.
* loss_cls (ConfigDict or dict) —Config of classification loss.
* loss_bbox (ConfigDict or dict) ~Config of localization loss.

* train_cfg (ConfigDict or dict, optional) —Training config of anchor head. Defaults to

None.
* test_cfg (ConfigDict or dict, optional) —Testing config of anchor head. Defaults to

None.

:param init_cfg (ConfigDict or listfConfigDict] or dict or: list[dict], optional): Initialization config dict.

Defaults to None.
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loss_by_feat (cls_scores: Sequence[torch.Tensor], bbox_preds: Sequence[torch. Tensor], bbox_dist_preds:

Sequence[torch. Tensor], batch_gt_instances:
Sequence[mmengine.structures.instance_data.InstanceData], batch_img_metas:
Sequence[dict], batch_gt_instances_ignore:

Optional[ Listf mmengine.structures.instance_data.InstanceData]] = None) — dict

Calculate the loss based on the features extracted by the detection head.

28

cls_scores (Sequence [Tensor]) —Box scores for each scale level, each is a 4D-

tensor, the channel number is num_priors * num_classes.

bbox_preds (Sequence [ Tensor])-Box energies / deltas for each scale level, each is

a 4D-tensor, the channel number is num_priors * 4.

batch_gt_instances (listfInstanceData]) —Batch of gt_instance. It usually in-

cludes bboxes and labels attributes.

batch_img_metas (1ist [dict])—Metainformation of each image, e.g., image size,

scaling factor, etc.

batch_gt_instances_ignore (listfInstanceData], optional) —Batch of
gt_instances_ignore. It includes bboxes attribute data that is ignored during training and

testing. Defaults to None.

Rl A dictionary of losses.

RAIZI dict[str, Tensor]

special_init ()

Since YOLO series algorithms will inherit from YOLOv5Head, but different algorithms have special initial-

ization process.

The special_init function is designed to deal with this situation.
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class mmyolo.models.dense_heads.YOLOv6HeadModule (num_classes: int, in_channels: Union[int,

Sequence], widen_factor: float = 1.0,
num_base_priors: int = 1, reg_max=0,
featmap_strides: Sequence[int] = (8, 16, 32),
norm_cfg:

Union[mmengine.config.config. ConfigDict,
dict] = {’eps’ 0.001, 'momentum’: 0.03,
type’: '‘BN’}, act_cfg:
Union[mmengine.config.config. ConfigDict,
dict] = {inplace’: True, type’: SiLU’},
init_cfg: Op-

tional[ Union[mmengine.config.config. ConfigDict,
dict, List[ Union[dict,
mmengine.config.config.ConfigDict]]]] =
None)

YOLOv6Head head module used in *‘YOLOVG6.

<https://arxiv.org/pdf/2209.02976>°_.

S

num_classes (int) -Number of categories excluding the background category.

in_channels (Union[int, Sequence]) -Number of channels in the input feature

map.

widen_factor (float) -Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.

num_base_priors —(int): The number of priors (points) at a point on the feature grid.
featmap_strides (Sequence[int])—

Downsample factor of each feature map. Defaults to [8, 16, 32].

None, otherwise False. Defaults to ‘“auto” .

norm_cfg (ConfigDict or dict) —Config dict for normalization layer. Defaults to

dict(type=" BN’ , momentum=0.03, eps=0.001).

act_cfg (ConfigDict or dict) —Config dict for activation layer. Defaults to None.

:param init_cfg (ConfigDict or listfConfigDict] or dict or: list[dict], optional): Initialization config dict.
Defaults to None.

forward (x: Tuple[torch.Tensor]) — Tuple[List]

Forward features from the upstream network.

¥ x (Tuple[Tensor]) Features from the upstream network, each is a 4D-tensor.

416

Chapter 61. mmyolo.models


https://arxiv.org/pdf/2209.02976

MMYOLO, %% 0.6.0

BRIl A tuple of multi-level classification scores, bbox predictions.

R AR Tuple[List]

forward_single (x: torch. Tensor, stem: torch.nn.modules.module. Module, cls_conv:
torch.nn.modules.module. Module, cls_pred: torch.nn.modules.module. Module, reg_conv:
torch.nn.modules.module. Module, reg_pred.: torch.nn.modules.module. Module) —
Tuple[torch.Tensor, torch.Tensor]

Forward feature of a single scale level.

init_weights ()

Initialize the weights.

class mmyolo.models.dense_heads.YOLOvT7Head (*args, simota_candidate_topk: int = 20,
simota_iou_weight: float = 3.0, simota_cls_weight:
float = 1.0, aux_loss_weights: float = 0.25,
**kwargs)
YOLOv7Head head used in YOLOV7.

B

* simota_candidate_topk (int) —The candidate top-k which used to get top-k ious to
calculate dynamic-k in BatchYOLOv7Assigner. Defaults to 10.

* simota_iou_weight (float) —The scale factor for regression iou cost in BatchY-
OLOv7Assigner. Defaults to 3.0.

* simota_cls_weight (float) —The scale factor for classification cost in BatchY-
OLOv7Assigner. Defaults to 1.0.

loss_by_feat (cls_scores: Sequence[ Union[torch. Tensor, List]], bbox_preds: Sequence[ Union[torch. Tensor,
List]], objectnesses: Sequence[ Union[torch. Tensor, List]], batch_gt_instances:
Sequence[mmengine.structures.instance_data.InstanceData], batch_img_metas:
Sequence[dict], batch_gt_instances_ignore:
Optional[ Listf mmengine.structures.instance_data.InstanceData]] = None) — dict

Calculate the loss based on the features extracted by the detection head.

28

¢ cls_scores (Sequence [Tensor]) —Box scores for each scale level, each is a 4D-

tensor, the channel number is num_priors * num_classes.

* bbox_preds (Sequence [Tensor])-Box energies / deltas for each scale level, each is

a 4D-tensor, the channel number is num_priors * 4.

* objectnesses (Sequence [Tensor]) —Score factor for all scale level, each is a 4D-

tensor, has shape (batch_size, 1, H, W).

* batch_gt_instances (listfInstanceData]) —Batch of gt_instance. It usually in-

cludes bboxes and labels attributes.
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* batch_img metas (list [dict])-Metainformation of each image, e.g., image size,

scaling factor, etc.

* batch_gt_instances_ignore (list{InstanceData], optional) —-Batch of
gt_instances_ignore. It includes bboxes attribute data that is ignored during training and

testing. Defaults to None.
izA] A dictionary of losses.
JRMEIPRF dict[str, Tensor]

class mmyolo.models.dense_heads.YOLOv7HeadModule (num_classes: int, in_channels: Union[int,
Sequence], widen_factor: float = 1.0,
num_base_priors: int = 3, featmap_strides:
Sequence[int] = (8, 16, 32), init_cfg: Op-
tional[ Union[mmengine.config.config. ConfigDict,
dict, List[ Union[dict,
mmengine.config.config.ConfigDict]]]] =
None)

YOLOv7Head head module used in YOLOV7.

init_weights ()
Initialize the bias of YOLOV7 head.

class mmyolo.models.dense_heads.YOLOv7p6HeadModule (*args, main_out_channels: Sequence[int]
= [256, 512, 768, 1024],
aux_out_channels: Sequence[int] = [320,
640, 960, 1280], use_aux: bool = True,
norm_cfg:
Union[mmengine.config.config. ConfigDict,
dict] = {’eps’: 0.001, 'momentum’: 0.03,
type’: '‘BN’}, act_cfg:
Union[mmengine.config.config. ConfigDict,
dict] = {inplace’: True, type’: SiLU’},
**kwargs)

YOLOv7Head head module used in YOLOV7.

forward (x: Tuple[torch.Tensor]) — Tuple[List]

Forward features from the upstream network.
¥ x (Tuple[Tensor]) —Features from the upstream network, each is a 4D-tensor.
B M| A tuple of multi-level classification scores, bbox predictions, and objectnesses.

JRAIZREY Tuple[List]
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forward_single (x: torch. Tensor, convs: torch.nn.modules.module. Module, aux_convs:
Optional[torch.nn.modules.module. Module]) — Tuple[Union[torch.Tensor, List],
Union[torch.Tensor, List], Union[torch.Tensor, List]]

Forward feature of a single scale level.

init_weights ()
Initialize the bias of YOLOVS5 head.

class mmyolo.models.dense_heads.YOLOv8Head (head_module:
Union[mmengine.config.config.ConfigDict, dict],
prior_generator:
Union[mmengine.config.config.ConfigDict, dict] =
{offset’: 0.5, strides’: [8, 16, 32], type’:
‘mmdet. MIvIPointGenerator’}, bbox_coder:
Union[mmengine.config.config. ConfigDict, dict] =
{ type’: "DistancePointBBoxCoder’}, loss_cls:
Union[mmengine.config.config.ConfigDict, dict] =
{loss_weight’: 0.5, reduction’: none’, type’:
‘mmdet.CrossEntropyLoss’, ‘use_sigmoid’: True},
loss_bbox: Union[mmengine.config.config.ConfigDict,
dict] = {’bbox_format’: xyxy’, ‘iou_mode’: ciou’,
loss_weight’: 7.5, reduction’: ‘sum’, return_iou’:
False, type’: IoULoss’}, loss_dfl={loss_weight’:
0.375, reduction’: ‘'mean’, ‘type’:
‘mmdet. DistributionFocalLoss’}, train_cfg:
Optional[ Union[mmengine.config.config.ConfigDict,
dict]] = None, test_cfg:
Optional[ Union[mmengine.config.config. ConfigDict,
dict]] = None, init_cfg:
Optional[ Union[mmengine.config.config.ConfigDict,
dict, List[ Union[dict,
mmengine.config.config.ConfigDict]]]] = None)

YOLOv8Head head used in YOLOvS.

SH
* head_module (ConfigDict or dict) -Base module used for YOLOv8Head
* prior_generator (dict) —Points generator feature maps in 2D points-based detectors.
* bbox_coder (ConfigDict or dict) —Config of bbox coder.
* loss_cls (ConfigDict or dict) —Config of classification loss.
* loss_bbox (ConfigDict or dict) —Config of localization loss.

* loss_df1 (ConfigDict or dict) —Config of Distribution Focal Loss.
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* train_cfg (ConfigDict or dict, optional) —Training config of anchor head. Defaults to

None.

* test_cfg (ConfigDict or dict, optional) —Testing config of anchor head. Defaults to

None.

:param init_cfg (ConfigDict or listfConfigDict] or dict or: list[dict], optional): Initialization config dict.

Defaults to None.

loss_by_feat (cls_scores: Sequence[torch.Tensor], bbox_preds: Sequence[torch. Tensor], bbox_dist_preds:
Sequence[torch. Tensor], batch_gt_instances:
Sequence[mmengine.structures.instance_data.InstanceData], batch_img_metas:
Sequence[dict], batch_gt_instances_ignore:
Optional[ Listf mmengine.structures.instance_data.InstanceData]] = None) — dict

Calculate the loss based on the features extracted by the detection head.
e

¢ cls_scores (Sequence [Tensor]) —Box scores for each scale level, each is a 4D-

tensor, the channel number is num_priors * num_classes.

* bbox_preds (Sequence [Tensor])-Box energies / deltas for each scale level, each is

a 4D-tensor, the channel number is num_priors * 4.

* bbox_dist_preds (Sequence[Tensor]) —Box distribution logits for each scale

level with shape (bs, reg_max + 1, H¥*W, 4).

* batch_gt_instances (listfInstanceData]) —Batch of gt_instance. It usually in-

cludes bboxes and labels attributes.

* batch_img metas (list [dict])-Metainformation of each image, e.g., image size,

scaling factor, etc.

¢ batch_gt_instances_ignore (listfInstanceData], optional) —Batch of
gt_instances_ignore. It includes bboxes attribute data that is ignored during training and

testing. Defaults to None.
&Ml A dictionary of losses.
BRI dict[str, Tensor]

special_init ()
Since YOLO series algorithms will inherit from YOLOvS5Head, but different algorithms have special initial-

ization process.

The special_init function is designed to deal with this situation.
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class mmyolo.models.dense_heads.YOLOv8HeadModule (num_classes: int, in_channels: Union[int,
Sequence], widen_factor: float = 1.0,
num_base_priors: int = 1, featmap_strides:
Sequence[int] = (8, 16, 32), reg_max: int =
16, norm_cfg:
Union[mmengine.config.config. ConfigDict,
dict] = {’eps’ 0.001, 'momentum’: 0.03,
type’: '‘BN’}, act_cfg:
Union[mmengine.config.config. ConfigDict,
dict] = {inplace’: True, type’: SiLU’},
init_cfg: Op-
tional[ Union[mmengine.config.config. ConfigDict,
dict, List[ Union[dict,
mmengine.config.config.ConfigDict]]]] =
None)

YOLOv8HeadModule head module used in YOLOvS.

S8
* num_classes (int) -Number of categories excluding the background category.

* in_channels (Union[int, Sequence])-Number of channels in the input feature

map.

* widen_factor (f1oat)—-Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.
* num_base_priors (int) -The number of priors (points) at a point on the feature grid.

* featmap_strides (Sequence [int ]) —Downsample factor of each feature map. De-
faults to [8, 16, 32].

* reg_max (int)-Max value of integral set :math: {0, ..., reg_max-1} in QFL set-

ting. Defaults to 16.

* norm_cfg (ConfigDict or dict) —Config dict for normalization layer. Defaults to
dict(type=" BN’ , momentum=0.03, eps=0.001).

* act_cfg (ConfigDict or dict) -Config dict for activation layer. Defaults to None.

:param init_cfg (ConfigDict or listfConfigDict] or dict or: list[dict], optional): Initialization config dict.
Defaults to None.

forward (x: Tuple[torch.Tensor]) — Tuple[List]
Forward features from the upstream network.
¥ x (Tuple[Tensor]) —Features from the upstream network, each is a 4D-tensor.

BRIl A tuple of multi-level classification scores, bbox predictions
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R Tuple[List]

forward_single (x: torch.Tensor, cls_pred: torch.nn.modules.container.ModuleList, reg_pred:
torch.nn.modules.container. ModuleList) — Tuple

Forward feature of a single scale level.

init_weights (prior_prob=0.01)
Initialize the weight and bias of PPYOLOE head.

61.4 detectors

class mmyolo.models.detectors.YOLODetector (backbone: Union[mmengine.config.config.ConfigDict,
dict], neck: Union[mmengine.config.config.ConfigDict,
dict], bbox_head.:
Union[mmengine.config.config. ConfigDict, dict],
train_cfg:
Optional[ Union[mmengine.config.config. ConfigDict,
dict]] = None, test_cfg:
Optional[ Union[mmengine.config.config. ConfigDict,
dict]] = None, data_preprocessor:
Optional[ Union[mmengine.config.config. ConfigDict,
dict]] = None, init_cfg:
Optional[ Union[mmengine.config.config. ConfigDict,
dict, List[ Union/dict,
mmengine.config.config.ConfigDict] ] ] ] = None,
use_syncbn: bool = True)

Implementation of YOLO Series
BH
* backbone (ConfigDict or dict) -The backbone config.
* neck (ConfigDict or dict) -The neck config.
* bbox_head (ConfigDict or dict) -The bbox head config.

* train_cfg (ConfigDict or dict, optional) —~The training config of YOLO. Defaults to

None.
* test_cfg(ConfigDict ordict, optional) —The testing config of YOLO. Defaults to None.
* data_preprocessor (ConfigDict or dict, optional)  —Config  of

DetDataPreprocessor to process the input data. Defaults to None.

:param init_cfg (ConfigDict or listfConfigDict] or dict or: list[dict], optional): Initialization config dict.
Defaults to None.
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%% use_syncbn (bool) —whether to use SyncBatchNorm. Defaults to True.

61.5 layers

class mmyolo.models.layers.BepC3StageBlock (in_channels: int, out_channels: int, num_blocks: int =
1, hidden_ratio: float = 0.5, concat_all_layer: bool =
True, block_cfg:
Union[mmengine.config.config. ConfigDict, dict] =
{ type’: 'RepVGGBlock’}, norm_cfg:
Union[ mmengine.config.config. ConfigDict, dict] =
{'eps’> 0.001, ‘'momentum’: 0.03, type: 'BN’}, act_cfg:
Union[mmengine.config.config. ConfigDict, dict] =
{'inplace’: True, type’: 'ReLU’})

Beer-mug RepC3 Block.

S8
* in_channels (int) -Number of channels in the input image
* out_channels (int)-Number of channels produced by the convolution
* num_blocks (int) -Number of blocks. Defaults to 1
* hidden_ratio (float)-Hidden channel expansion. Default: 0.5
* concat_all_layer (bool)—Concat all layer when forward calculate. Default: True

* block_cfg (dict) —Config dict for the block used to build each layer. Defaults to
dict(type=" RepVGGBlock’ ).

* norm_cfg (ConfigType) —Config dict for normalization layer. Defaults to dict(type=’
BN’ , momentum=0.03, eps=0.001).

* act_cfg (ConfigType) —Config dict for activation layer. Defaults to dict(type=" ReLU’

, inplace=True).

forward (x)

Defines the computation performed at every call.

Should be overridden by all subclasses.

i Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.
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class mmyolo.models.layers.BiFusion (in_channelsO: int, in_channelsl: int, out_channels: int,
norm_cfg: Union[mmengine.config.config.ConfigDict, dict] =
{’eps’: 0.001, ‘momentum’: 0.03, type’: 'BN’}, act_cfg:
Union[mmengine.config.config.ConfigDict, dict] = {'inplace’:
True, type: 'ReLU’})
BiFusion Block in YOLOV6.

BiFusion fuses current-, high- and low-level features. Compared with concatenation in PAN, it fuses an extra

low-level feature.
S8
* in_channelsO0 (int) —The channels of current-level feature.
* in_channelsl1 (int) —The input channels of lower-level feature.
* out_channels (int)—The out channels of the BiFusion module.

* norm_cfg (dict)—Config dict for normalization layer. Defaults to dict(type=" BN’ , mo-
mentum=0.03, eps=0.001).

* act_cfg (dict) —Config dict for activation layer. Defaults to dict(type=" SiLU’ , in-

place=True).

e init_cfg(dict or list[dict], optional) -Initialization config dict. Defaults

to None.

forward (x: List[torch. Tensor]) — torch.Tensor

Forward process :param x: The tensor list of length 3.

x[0]: The high-level feature. x[1]: The current-level feature. x[2]: The low-level feature.

class mmyolo.models.layers.CSPLayerWithTwoConv (in_channels: int, out_channels: int,
expand_ratio: float = 0.5, num_blocks:
int = 1, add_identity: bool = True, conv_cfg: Op-
tional[ Union[mmengine.config.config. ConfigDict,
dict]] = None, norm_cfg:
Union[mmengine.config.config. ConfigDict, dict]
= {’eps’: 0.001, 'momentum’: 0.03, type’: BN},
act_cfg:
Union[mmengine.config.config.ConfigDict, dict]
= {’inplace’: True, ‘type’: SiLU’}, init_cfg: Op-
tional[ Union[mmengine.config.config. ConfigDict,
dict, List[ Union[dict,
mmengine.config.config.ConfigDict] ] ]] = None)

Cross Stage Partial Layer with 2 convolutions.
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* in_channels (int) —The input channels of the CSP layer.
* out_channels (int) —The output channels of the CSP layer.

* expand_ratio (float) —Ratio to adjust the number of channels of the hidden layer. De-

faults to 0.5.
* num_blocks (int) -Number of blocks. Defaults to 1
* add_identity (bool) -Whether to add identity in blocks. Defaults to True.

* conv_cfg (dict, optional) —Config dict for convolution layer. Defaults to None,

which means using conv2d.
* norm_cfg (dict) —Config dict for normalization layer. Defaults to dict(type=" BN’ ).

* act_cfg (dict) —Config dict for activation layer. Defaults to dict(type=’ SiLU’ , in-

place=True).

:param init_cfg (ConfigDict or dict or list[dict] or: listfConfigDict], optional): Initialization config dict.

Defaults to None.

forward (x: torch.Tensor) — torch.Tensor

Forward process.

class mmyolo.models.layers.DarknetBottleneck (in_channels: int, out_channels: int, expansion: float
= 0.5, kernel_size: Sequence[int] = (1, 3), padding:
Sequence[int] = (0, 1), add_identity: bool = True,
use_depthwise: bool = False, conv_cfg: Op-
tional[ Union[mmengine.config.config. ConfigDict,
dict]] = None, norm_cfg:
Union[mmengine.config.config.ConfigDict, dict] =
{’eps’> 0.001, ‘'momentum’: 0.03, type’: BN},
act_cfg: Union[mmengine.config.config. ConfigDict,
dict] = {’inplace’: True, type’: SiLU’}, init_cfg:
Op-
tional[ Union[mmengine.config.config. ConfigDict,
dict, List[ Union/dict,
mmengine.config.config.ConfigDict]]]] = None)

The basic bottleneck block used in Darknet.

Each ResBlock consists of two ConvModules and the input is added to the final output. Each ConvModule is
composed of Conv, BN, and LeakyReLU. The first convLayer has filter size of k1Xk1 and the second one has the
filter size of k2Xk2.

Note: This DarknetBottleneck is little different from MMDet’ s, we can change the kernel size and padding for

each conv.
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S8
* in_channels (int) —The input channels of this Module.
* out_channels (int) —The output channels of this Module.
* expansion (f1loat)—The kernel size for hidden channel. Defaults to 0.5.
* kernel_size (Sequence [int ])—The kernel size of the convolution. Defaults to (1, 3).
* padding (Sequence [int ]) -The padding size of the convolution. Defaults to (0, 1).
* add_identity (bool) -Whether to add identity to the out. Defaults to True

* use_depthwise (bool) —Whether to use depthwise separable convolution. Defaults to
False

* conv_cfg (dict) —Config dict for convolution layer. Default: None, which means using

conv2d.
* norm_cfg (dict) —Config dict for normalization layer. Defaults to dict(type=" BN’ ).
* act_cfg (dict) —Config dict for activation layer. Defaults to dict(type=" Swish’ ).

class mmyolo.models.layers.EELANBlock (num_elan_block: int, **kwargs)

Expand efficient layer aggregation networks for YOLOv7.
%% num_elan_block (int)—The number of ELANBIlock.

forward (x: torch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

. Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.
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class mmyolo.models.layers.ELANBlock (in_channels: int, out_channels: int, middle_ratio: float,
block_ratio: float, num_blocks: int = 2, num_convs_in_block:
int = 1, conv_cfg:
Optional[ Union[mmengine.config.config.ConfigDict, dict]] =
None, norm_cfg: Union[mmengine.config.config. ConfigDict,
dict] = {‘eps’ 0.001, ‘'momentum’: 0.03, type: ‘BN’}, act_cfg:
Union[mmengine.config.config.ConfigDict, dict] = { inplace’:
True, type’: ‘SiLU’}, init_cfg:
Optional[ Union[mmengine.config.config. ConfigDict, dict,
List[ Union[ dict, mmengine.config.config.ConfigDict]]]] =
None)

Efficient layer aggregation networks for YOLOV7.

S8
* in_channels (int) —The input channels of this Module.
e out_channels (int)—The out channels of this Module.
* middle_ratio (float) —The scaling ratio of the middle layer based on the in_channels.
* block_ratio (float)—The scaling ratio of the block layer based on the in_channels.
e num_blocks (int)—-The number of blocks in the main branch. Defaults to 2.
* num_convs_in_block (int) -The number of convs pre block. Defaults to 1.

* conv_cfg (dict)—Config dict for convolution layer. Defaults to None. which means using

conv2d. Defaults to None.

* norm_cfg (dict) —Config dict for normalization layer. Defaults to dict(type=" BN’ , mo-
mentum=0.03, eps=0.001).

* act_cfg (dict) —Config dict for activation layer. Defaults to dict(type=" SiLU’ , in-

place=True).

* init_cfg(dict or list[dict], optional) -Initialization config dict. Defaults

to None.

forward (x: forch.Tensor) — torch.Tensor

Forward process :param x: The input tensor. :type x: Tensor

class mmyolo.models.layers.EffectiveSELayer (channels: int, act_cfg:
Union[mmengine.config.config. ConfigDict, dict] =
{ type’: "HSigmoid’})
Effective Squeeze-Excitation.

From CenterMask : Real-Time  Anchor-Free Instance  Segmentation arxiv  (https://arxiv.org/
abs/1911.06667)  This  code  referenced to  https:/github.com/youngwanL.EE/CenterMask/blob/
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72147e8aae673fcaf4103ee90a6a6b73863e7fal/maskrenn_benchmark/modeling/backbone/vovnet.py#
L108-L121 # noga

e
* channels (int) —The input and output channels of this Module.
* act_cfg (dict)—Config dict for activation layer. Defaults to dict(type=" HSigmoid’ ).

forward (x: torch. Tensor) — torch.Tensor

Forward process :param x: The input tensor. :type x: Tensor

class mmyolo.models.layers.ExpMomentumEMA (model: torch.nn.modules.module. Module, momentum:
float = 0.0002, gamma: int = 2000, interval=1, device:
Optional[torch.device] = None, update_buffers: bool =
False)

Exponential moving average (EMA) with exponential momentum strategy, which is used in YOLO.
B8
* model (nn.Module)-The model to be averaged.
e momentum (float)—

The momentum used for updating ema parameter. Ema’ s parameters are updated with

the formula:

averaged_param = (I-momentum) * averaged_param + momentum * source_param. Defaults
to 0.0002.

* gamma (int) —Use a larger momentum early in training and gradually annealing to a smaller
value to update the ema model smoothly. The momentum is calculated as (I - momentum) *

exp(-(1 + steps) / gamma) + momentum. Defaults to 2000.
* interval (int) —Interval between two updates. Defaults to 1.

* device (torch.device, optional)-If provided, the averaged model will be stored

on the device. Defaults to None.

* update_buffers (bool) —if True, it will compute running averages for both the param-
eters and the buffers of the model. Defaults to False.

avg_func (averaged_param: torch. Tensor, source_param: torch. Tensor, steps: int)

Compute the moving average of the parameters using the exponential momentum strategy.
e
* averaged_param (Tensor)—The averaged parameters.
* source_param (Tensor) —The source parameters.

* steps (int) -The number of times the parameters have been updated.

428 Chapter 61. mmyolo.models


https://github.com/youngwanLEE/CenterMask/blob/72147e8aae673fcaf4103ee90a6a6b73863e7fa1/maskrcnn_benchmark/modeling/backbone/vovnet.py#L108-L121
https://github.com/youngwanLEE/CenterMask/blob/72147e8aae673fcaf4103ee90a6a6b73863e7fa1/maskrcnn_benchmark/modeling/backbone/vovnet.py#L108-L121
https://github.com/youngwanLEE/CenterMask/blob/72147e8aae673fcaf4103ee90a6a6b73863e7fa1/maskrcnn_benchmark/modeling/backbone/vovnet.py#L108-L121

MMYOLO, %% 0.6.0

update_parameters (model: torch.nn.modules.module. Module)

Update the parameters after each training step.
%% model (nn.Module)-The model of the parameter needs to be updated.

class mmyolo.models.layers.ImplicitA (in_channels: int, mean: float = 0.0, std: float = 0.02)
Implicit add layer in YOLOV7.

S
* in_channels (int) —The input channels of this Module.
* mean (float)-Mean value of implicit module. Defaults to 0.
* std (float) —Std value of implicit module. Defaults to 0.02

forward (x)

Forward process :param x: The input tensor. :type x: Tensor

class mmyolo.models.layers.ImplicitM (in_channels: int, mean: float = 1.0, std: float = 0.02)

Implicit multiplier layer in YOLOV7.
S8
* in_channels (int) —The input channels of this Module.
* mean (float)-Mean value of implicit module. Defaults to 1.
e std (float)—Std value of implicit module. Defaults to 0.02.

forward (x)

Forward process :param x: The input tensor. :type x: Tensor

class mmyolo.models.layers.MaxPoolAndStrideConvBlock (in_channels: int, out_channels: int,
maxpool_kernel_sizes: int = 2,
use_in_channels_of _middle: bool =
False, conv_cfg: Op-
tional[ Union[ mmengine.config.config. ConfigDict,
dict]] = None, norm_cfg:
Union[mmengine.config.config. ConfigDict,
dict] = {’eps’: 0.001, ‘'momentum’:
0.03, type’: BN}, act_cfg:
Union[mmengine.config.config. ConfigDict,
dict] = {'inplace’: True, type’: SiLU’},
init_cfg: Op-
tional[ Union[ mmengine.config.config. ConfigDict,
dict, List[ Union/dict,
mmengine.config.config.ConfigDict]]]]
= None)

Max pooling and stride conv layer for YOLOV7.

61.5. layers 429



MMYOLO, %% 0.6.0

B

forward (x:

Forward

in_channels (int) —The input channels of this Module.
out_channels (int)—The out channels of this Module.
maxpool_kernel_sizes (int) —kernel sizes of pooling layers. Defaults to 2.

use_in_channels_of_middle (bool) —Whether to calculate middle channels based

on in_channels. Defaults to False.

conv_cfg (dict)—Config dict for convolution layer. Defaults to None. which means using

conv2d. Defaults to None.

norm_cfg (dict) —Config dict for normalization layer. Defaults to dict(type=" BN’ , mo-
mentum=0.03, eps=0.001).

act_cfg (dict) —Config dict for activation layer. Defaults to dict(type=’ SiLU’ , in-

place=True).

init_cfg(dict or list[dict], optional) -Initialization config dict. Defaults

to None.

torch. Tensor) — torch.Tensor

process :param x: The input tensor. :type x: Tensor

class mmyolo.models.layers.PPYOLOEBasicBlock (in_channels: int, out_channels: int, norm_cfg:

Union[mmengine.config.config.ConfigDict, dict] =
{eps’: 1e-05, 'momentum’: 0.1, type’: 'BN’},
act_cfg: Union[mmengine.config.config. ConfigDict,
dict] = {’inplace’: True, type’: SiLU’}, shortcut:

bool = True, use_alpha: bool = False)

PPYOLOE Backbone BasicBlock.

ZH

in_channels (int) —The input channels of this Module.
out_channels (int) —The output channels of this Module.

norm_cfg (dict) —Config dict for normalization layer. Defaults to dict(type=" BN’ , mo-

mentum=0.1, eps=1e-5).

act_cfg (dict) —Config dict for activation layer. Defaults to dict(type=" SiLU’ , in-

place=True).
shortcut (bool) -Whether to add inputs and outputs together
the end of this layer. Defaults to True. (at)-—

use_alpha (bool) ~Whether to use alpha parameter at 1x1 conv.
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forward (x: torch. Tensor) — torch.Tensor

Forward process. :param inputs: The input tensor. :type inputs: Tensor
&1l The output tensor.
B [EIRH Tensor

class mmyolo.models.layers.RepStageBlock (in_channels: int, out_channels: int, num_blocks: int = 1,
bottle_block: torch.nn.modules.module. Module = <class
‘mmyolo.models.layers.yolo_bricks.RepVGGBlock™>,
block_cfg: Union[mmengine.config.config. ConfigDict,
dict] = {type’: 'RepVGGBlock’})
RepStageBlock is a stage block with rep-style basic block.

S8
* in_channels (int) —The input channels of this Module.
* out_channels (int) —The output channels of this Module.
* num_blocks (int, tuple[int])—Number of blocks. Defaults to 1.
* bottle_block (nn.Module) —Basic unit of RepStage. Defaults to RepVGGBIlock.
* block_cfg (ConfigType) —Config of RepStage. Defaults to ‘RepVGGBlock’ .

forward (x: forch.Tensor) — torch.Tensor

Forward process.
¥ x (Tensor)—The input tensor.
j& 8| The output tensor.
BISHI Tensor

class mmyolo.models.layers.RepVGGBlock (in_channels: int, out_channels: int, kernel_size: Union[int,

Tuple[int]] = 3, stride: Union[int, Tuple[int]] = 1, padding:
Union[int, Tuple[int]] = 1, dilation: Union[int, Tuple[int]]
= 1, groups: Optional[int] = 1, padding_mode:
Optional[str] = Zeros’, norm_cfg:
Union[mmengine.config.config. ConfigDict, dict] = { eps’:
0.001, ‘'momentum’: 0.03, ‘type: 'BN’}, act_cfg:
Union[mmengine.config.config. ConfigDict, dict] = { inplace’:
True, type’: 'ReLU’}, use_se: bool = False, use_alpha: bool
= False, use_bn_first=True, deploy: bool = False)

RepVGGBIock is a basic rep-style block, including training and deploy status This code is based on https://github.

com/DingXiaoH/RepVGG/blob/main/repvgg.py.

ZH

* in_channels (int) -Number of channels in the input image
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* out_channels (int) -Number of channels produced by the convolution

* kernel_size (int or tuple)-Size of the convolving kernel

e stride (int or tuple)-Stride of the convolution. Default: 1

* padding (int, tuple)-Padding added to all four sides of the input. Default: 1
* dilation (int or tuple)-Spacing between kernel elements. Default: 1

* groups (int, optional)-Number of blocked connections from input channels to out-

put channels. Default: 1
* padding _mode (string, optional)-Default: ‘zeros’
* use_se (bool) —Whether to use se. Default: False

* use_alpha (bool) ~Whether to use alpha parameter at 1x1 conv. In PPYOLOE+ model

backbone, use_alpha will be set to True. Default: False.

* use_bn_first (bool)-Whether to use bn layer before conv. In YOLOv6 and YOLOV7,
this will be set to True. In PPYOLOE, this will be set to False. Default: True.

* deploy (bool)—Whether in deploy mode. Default: False

forward (inputs: torch. Tensor) — torch.Tensor

Forward process. :param inputs: The input tensor. :type inputs: Tensor
&M The output tensor.
R\ Tensor

get_equivalent_kernel_bias ()

Derives the equivalent kernel and bias in a differentiable way.
i’ [H] Equivalent kernel and bias
BRMERH tuple

switch_to_deploy ()
Switch to deploy mode.
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class mmyolo.models.layers.SPPFBottleneck (in_channels: int, out_channels: int, kernel_sizes:

Union[int, Sequence[int]] = 5, use_conv_first: bool
True, mid_channels_scale: float = 0.5, conv_cfg:
Optional[ Union[mmengine.config.config. ConfigDict,
dict]] = None, norm_cfg:
Union[mmengine.config.config. ConfigDict, dict] =

{eps’> 0.001, ‘momentum’: 0.03, type: BN’} act_cfg:

Union[mmengine.config.config. ConfigDict, dict] =
{'inplace’: True, type’: SiLU’}, init_cfg:

Optional[ Union[ mmengine. config.config. ConfigDict,
dict, List[ Union[dict,
mmengine.config.config.ConfigDict]]]] = None)

Spatial pyramid pooling - Fast (SPPF) layer for YOLOvS5, YOLOX and PPYOLOE by Glenn Jocher

forward (x:

Forward

in_channels (int) —The input channels of this Module.
out_channels (int) —The output channels of this Module.

kernel_sizes (int, tuple[int])-Sequential or number of kernel sizes of pooling

layers. Defaults to 5.

use_conv_£first (bool) ~Whether to use conv before pooling layer. In YOLOvVS and
YOLOX, the para set to True. In PPYOLOE, the para set to False. Defaults to True.

mid_channels_scale (float) —Channel multiplier, multiply in_channels by this
amount to get mid_channels. This parameter is valid only when use_conv_fist=True.Defaults
to 0.5.

conv_cfg (dict)—Config dict for convolution layer. Defaults to None. which means using

conv2d. Defaults to None.

norm_cfg (dict) —Config dict for normalization layer. Defaults to dict(type=" BN’ , mo-
mentum=0.03, eps=0.001).

act_cfg (dict) —Config dict for activation layer. Defaults to dict(type=’ SiLU’ , in-

place=True).

init_cfg(dict or list[dict], optional) -Initialization config dict. Defaults

to None.

torch. Tensor) — torch.Tensor

process :param x: The input tensor. :type x: Tensor
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class mmyolo.models.layers.SPPFCSPBlock (in_channels: int, out_channels: int, expand_ratio: float =

0.5, kernel_sizes: Union[int, Sequence[int]] = 5,
is_tiny_version: bool = False, conv_cfg:
Optional[ Union[mmengine.config.config. ConfigDict, dict]]
= None, norm_cfg:
Union[mmengine.config.config. ConfigDict, dict] = { eps’:
0.001, ‘momentum’: 0.03, ‘type: 'BN’}, act_cfg:
Union[mmengine.config.config. ConfigDict, dict] =
{'inplace’: True, type’: SiLU’}, init_cfg:
Optional[ Union[ mmengine.config.config. ConfigDict, dict,
List[ Union[dict, mmengine.config.config.ConfigDict]]]] =
None)

Spatial pyramid pooling - Fast (SPPF) layer with CSP for YOLOv7

* in_channels (int) —The input channels of this Module.
* out_channels (int) —The output channels of this Module.
* expand_ratio (float) -Expand ratio of SPPCSPBlock. Defaults to 0.5.

* kernel_sizes (int, tuple[int])-Sequential or number of kernel sizes of pooling

layers. Defaults to 5.

* is_tiny_ version (bool) -Is tiny version of SPPFCSPBlock. If True, it means it is a

yolov7 tiny model. Defaults to False.

* conv_cfg (dict) —Config dict for convolution layer. Defaults to None. which means using

conv2d. Defaults to None.

* norm_cfg (dict)—Config dict for normalization layer. Defaults to dict(type=" BN’ , mo-
mentum=0.03, eps=0.001).

* act_cfg (dict) —Config dict for activation layer. Defaults to dict(type=" SiLU’ , in-

place=True).

* init_cfg(dict or list[dict], optional)-Initialization config dict. Defaults

to None.

forward (x) — torch.Tensor

Forward process :param x: The input tensor. :type x: Tensor
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class mmyolo.models.layers.TinyDownSampleBlock (in_channels: int, out_channels: int,

Down sample layer for YOLOvV7-tiny.

SH

middle_ratio: float = 1.0, kernel_sizes:
Union[int, Sequence[int]] = 3, conv_cfg: Op-
tional[ Union[mmengine.config.config. ConfigDict,
dict]] = None, norm_cfg:
Union[mmengine.config.config. ConfigDict, dict]
= {’eps 0.001, 'momentum’: 0.03, type: 'BN’},
act_cfg:

Union[mmengine.config.config. ConfigDict, dict]
= {'negative_slope’: 0.1, type’: 'LeakyReLU’},
init_cfg: Op-

tional[ Union[mmengine.config.config. ConfigDict,
dict, List[ Union[dict,
mmengine.config.config.ConfigDict]]]] = None)

in_channels (int) —The input channels of this Module.
out_channels (int) —The out channels of this Module.

middle_ratio (float) —The scaling ratio of the middle layer based on the in_channels.

Defaults to 1.0.

kernel_sizes (int, tuple[int])-Sequential or number of kernel sizes of pooling

layers. Defaults to 3.

conv_cfg (dict)—Config dict for convolution layer. Defaults to None. which means using

conv2d. Defaults to None.

norm_cfg (dict) —Config dict for normalization layer. Defaults to dict(type=" BN’ , mo-
mentum=0.03, eps=0.001).

act_cfg (dict) —Config dict for activation layer. Defaults to dict(type=" LeakyReLU’ ,

negative_slope=0.1).

init_cfg(dict or list[dict], optional) -Initialization config dict. Defaults

to None.

forward (x) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

M. Although the recipe for forward pass needs to be defined within this function, one should call the

Module instance afterwards instead of this since the former takes care of running the registered hooks while
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the latter silently ignores them.

61.6 losses

class mmyolo.models.losses.IoULoss (iou_mode: str = ciou’, bbox_format: str = xywh’, eps: float =
1e-07, reduction: str = ‘mean’, loss_weight: float = 1.0, return_iou:
bool = True)
ToULoss.

Computing the IoU loss between a set of predicted bboxes and target bboxes. :param iou_mode: Options are

“ciou” .

Defaults to “ciou” .

S8

* bbox_format (str)-Options are “xywh” and “xyxy” . Defaultsto “xywh” .
* eps (float) —Eps to avoid log(0).
* reduction (str)-Options are “none” , “mean” and “sum” .
* loss_weight (f1loat)-Weight of loss.
e return_iou (bool) —If True, return loss and iou.

forward (pred: torch. Tensor, target: torch.Tensor, weight: Optional[torch. Tensor] = None, avg_factor:
Optionalf float] = None, reduction_override: Optional[ Union[str, bool]] = None) —

Tuple[torch. Tensor, torch.Tensor]

Forward function.
e
e pred (Tensor) —Predicted bboxes of format (x1, y1, x2, y2) or (X, y, w, h),shape (n, 4).
e target (Tensor)—Corresponding gt bboxes, shape (n, 4).
* weight (Tensor, optional)-Element-wise weights.

e avg_factor (float, optional) —Average factor when computing the mean of

losses.

e reduction_override (str, bool, optional)-Same as built-in losses of Py-

Torch. Defaults to None.
B m]

REZREY Joss or tuple(loss, iou)
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class mmyolo.models.losses.OksLoss (metainfo: Optional[str] = None, loss_weight: float = 1.0)
A PyTorch implementation of the Object Keypoint Similarity (OKS) loss as described in the paper “YOLO-Pose:
Enhancing YOLO for Multi Person Pose Estimation Using Object Keypoint Similarity Loss” by Debapriya et al.

(2022). The OKS loss is used for keypoint-based object recognition and consists of a measure of the similarity
between predicted and ground truth keypoint locations, adjusted by the size of the object in the image. The loss
function takes as input the predicted keypoint locations, the ground truth keypoint locations, a mask indicating
which keypoints are valid, and bounding boxes for the objects. :param metainfo: Path to a JSON file containing

information

about the dataset’ s annotations.
%% loss_weight (float)Weight for the loss.

compute_oks (output: torch. Tensor, target: torch. Tensor, target_weights: torch. Tensor, bboxes:
Optional[torch. Tensor] = None) — torch.Tensor
Calculates the OKS loss.

S8

* output (Tensor)—Predicted keypoints in shape N x k x 2, where N is batch size, k is the

number of keypoints, and 2 are the Xy coordinates.
* target (Tensor)—Ground truth keypoints in the same shape as output.

* target_weights (Tensor) -Mask of valid keypoints in shape N x k, with 1 for valid

and O for invalid.

* bboxes (Optional [Tensor])-Bounding boxes in shape N x 4, where 4 are the xyxy

coordinates.
& [a] The calculated OKS loss.
R MAE Tensor

forward (output: torch. Tensor, target: torch. Tensor, target_weights: torch. Tensor, bboxes:
Optional[torch. Tensor] = None) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{HffE:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.
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mmyolo.models.losses.bbox_overlaps (pred: torch. Tensor, target: torch. Tensor, iou_mode: str = ciou’,
bbox_format: str = xywh’, siou_theta: float = 4.0, eps: float =
le-07) — torch.Tensor
Calculate overlap between two set of bboxes. Implementation of paper ‘Enhancing Geometric Factors into Model

Learning and Inference for Object Detection and Instance Segmentation.

In the CloU implementation of YOLOvS5 and MMDetection, there is a slight difference in the way the alpha pa-

rameter is computed.
mmdet version: alpha = (ious > 0.5).float() * v/ (1 - ious + v)

YOLOVS version: alpha=v/(v-ious + (1 + eps)

S8
* pred (Tensor) —Predicted bboxes of format (x1, y1, x2, y2) or (X, y, w, h),shape (n, 4).
* target (Tensor) —Corresponding gt bboxes, shape (n, 4).
* iou_mode (str)-Options are ( ‘iou’ , ‘ciou’ , ‘giou’ , ‘siou’ ). Defaultsto “ciou” .
* bbox_format (str)-Options are “xywh” and “xyxy” . Defaultsto “xywh” .
* siou_theta (float) —siou_theta for SIoU when calculate shape cost. Defaults to 4.0.
* eps (float) —Eps to avoid log(0).
1R& ] shape (n, ).
JRIAJI Tensor

61.7 necks

class mmyolo.models.necks.BaseYOLONeck (in_channels: List[int], out_channels: Union[int, List[int]],
deepen_factor: float = 1.0, widen_factor: float = 1.0,
upsample_feats_cat_first: bool = True, freeze_all: bool =
False, norm_cfg:
Optional[ Union[mmengine.config.config. ConfigDict, dict]] =
None, act_cfg:
Optional[ Union[mmengine.config.config.ConfigDict, dict]] =
None, init_cfg:
Optional[ Union[mmengine.config.config. ConfigDict, dict,
List[ Union[dict, mmengine.config.config.ConfigDict]]]] =
None, **kwargs)

Base neck used in YOLO series.
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P5 neck model structure diagram
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[CAWY)
o + %
- + +——— +
| bottom_up |—-——>] out |———> output3
| layer2 | | layer3|
- + - +
B8

* in_channels (List [int ]) -Number of input channels per scale.
* out_channels (int)-Number of output channels (used at each scale)

* deepen_factor (float) -Depth multiplier, multiply number of blocks in CSP layer by

this amount. Defaults to 1.0.

* widen_factor (f1oat)—-Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.

* upsample_feats_cat_first (bool)-Whether the output features are concat first af-

ter upsampling in the topdown module. Defaults to True. Currently only YOLOV7 is false.

* freeze_all (bool)-Whether to freeze the model. Defaults to False

* norm_cfg (dict) —Config dict for normalization layer. Defaults to None.

* act_cfg (dict) —Config dict for activation layer. Defaults to None.

* init_cfg(dict or list[dict], optional) -Initialization config dict. Defaults
to None.

abstract build_bottom_up_layer (idx: int)
build bottom up layer.

abstract build_downsample_layer (idx: int)

build downsample layer.

abstract build_out_layer (idx: int)
build out layer.

abstract build_reduce_layer (idx: int)

build reduce layer.

abstract build_top_down_layer (idx: int)
build top down layer.

abstract build_upsample_layer (idx: int)
build upsample layer.

forward (inputs: List[torch. Tensor]) — tuple

Forward function.
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train (mode=True)

Convert the model into training mode while keep the normalization layer freezed.

class mmyolo.models.necks.CSPNeXtPAFPN (in_channels: Sequence[int], out_channels: int,
deepen_factor: float = 1.0, widen_factor: float = 1.0,
num_csp_blocks: int = 3, freeze_all: bool = False,
use_depthwise: bool = False, expand_ratio: float = 0.5,
upsample_cfg: Union[mmengine.config.config. ConfigDict,
dict] = {‘'mode’: nearest, scale_factor’: 2}, conv_cfg:
Optional[bool] = None, norm_cfg:
Union[mmengine.config.config.ConfigDict, dict] = { type’:
BN}, act_cfg: Union[mmengine.config.config.ConfigDict,
dict] = {inplace’: True, type’: SiLU’}, init_cfg:
Optional[ Union[ mmengine.config.config. ConfigDict, dict,
List[ Union[ dict, mmengine.config.config.ConfigDict]]]] =
{'a’ 2.23606797749979, distribution’: ‘uniform’, layer’:
‘Conv2d’, ‘'mode’: fan_in’, nonlinearity’: leaky_relu’, ‘type’:
‘Kaiming’})
Path Aggregation Network with CSPNeXt blocks.
S
* in_channels (Sequence[int ]) —-Number of input channels per scale.
* out_channels (int) -Number of output channels (used at each scale)

* deepen_factor (float) -Depth multiplier, multiply number of blocks in CSP layer by
this amount. Defaults to 1.0.

* widen_factor (f1oat)-Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.
* num_csp_blocks (int) -Number of bottlenecks in CSPLayer. Defaults to 3.

* use_depthwise (bool)—Whether to use depthwise separable convolution in blocks. De-

faults to False.

* expand_ratio (float) —Ratio to adjust the number of channels of the hidden layer. De-

faults to 0.5.

* upsample_cfg (dict) —Config dict for interpolate layer. Default: dict(scale_factor=2,

mode="nearest’ )

* conv_cfg (dict, optional)—Configdict for convolution layer. Default: None, which

means using conv2d.

* norm_cfg (dict) —Config dict for normalization layer. Default: dict(type=" BN’ )
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* act_cfg (dict) —Config dict for activation layer. Default: dict(type=" SiLU’ , in-

place=True)

e init_cfg (dict or list[dict], optional) -Initialization config dict. Default:

None.

build_bottom_up_layer (idx: int) — torch.nn.modules.module.Module

build bottom up layer.
£ idx (int) —layer idx.
&Ml The bottom up layer.
R[22 nn.Module

build_downsample_layer (idx: int) — torch.nn.modules.module.Module

build downsample layer.
¥ idx (int) -layer idx.
& [A] The downsample layer.
B EIZRH nn.Module

build_out_layer (idx: int) — torch.nn.modules.module.Module

build out layer.
%% idx (int) -layer idx.
&[] The out layer.
R nn.Module

build_reduce_layer (idx: int) — torch.nn.modules.module.Module

build reduce layer.
¥ idx (int) -layer idx.
Bl The reduce layer.
BRI nn.Module

build_top_down_layer (idx: int) — torch.nn.modules.module.Module

build top down layer.
%8 idx (int) —layer idx.
&8l The top down layer.
IR nn.Module

build_upsample_layer ( *args, **kwargs) — torch.nn.modules.module.Module

build upsample layer.
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class mmyolo.models.necks.PPYOLOECSPPAFPN (in_channels: List[int] = [256, 512, 1024],
out_channels: List[int] = [256, 512, 1024],
deepen_factor: float = 1.0, widen_factor: float = 1.0,
freeze_all: bool = False, num_csplayer: int = 1,
num_blocks_per_layer: int = 3, block_cfg:
Union[mmengine.config.config. ConfigDict, dict] =
{’shortcut’: False, type’: 'PPYOLOEBasicBlock’,
use_alpha’: False}, norm_cfg:
Union[mmengine.config.config.ConfigDict, dict] =
{eps’: 1e-05, ‘'momentum’: 0.1, type’: '‘BN’}, act_cfg:
Union[mmengine.config.config. ConfigDict, dict] =
{'inplace’: True, type’: SiLU’}, drop_block_cfg:
Optional[ Union[mmengine. config.config. ConfigDict,
dict]] = None, init_cfg:
Optional[ Union[ mmengine.config.config. ConfigDict,
dict, List[ Union[dict,
mmengine.config.config.ConfigDict]]]] = None,
use_spp: bool = False)

CSPPAN in PPYOLOE.

2H
* in_channels (List [int ]) -Number of input channels per scale.
* out_channels (List [int ])-Number of output channels (used at each scale).

* deepen_factor (f1oat) -Depth multiplier, multiply number of blocks in CSP layer by

this amount. Defaults to 1.0.

* widen_factor (f1oat)—-Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.
e freeze_all (bool)—Whether to freeze the model.
* num_csplayer (int) -Number of CSPResLayer in per layer. Defaults to 1.
* num_blocks_per_layer (int) -Number of blocks per CSPResLayer. Defaults to 3.

* block_cfg (dict)—Config dict for block. Defaults to dict(type=" PPYOLOEBasicBlock’

, shortcut=True, use_alpha=False)

* norm_cfg (dict)—Config dict for normalization layer. Defaults to dict(type=" BN’ , mo-

mentum=0.1, eps=1e-5).

* act_cfg (dict) —Config dict for activation layer. Defaults to dict(type=" SiLU’ , in-

place=True).

* drop_block_cfg (dict, optional) —Drop block config. Defaults to None. If
you want to use Drop block after CSPResLayer, you can set this para as dict(type=’
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mmdet.DropBlock’ , drop_prob=0.1, block_size=3, warm_iters=0).

* init_cfg(dict or list[dict], optional) -Initialization config dict. Defaults

to None.
* use_spp (bool) ~Whether to use SPP in reduce layer. Defaults to False.

build_bottom_up_layer (idx: int) — torch.nn.modules.module.Module

build bottom up layer.
% idx (int) —layer idx.
&\l The bottom up layer.
R nn.Module

build_downsample_layer (idx: int) — torch.nn.modules.module.Module

build downsample layer.
¥ idx (int) -layer idx.
&[] The downsample layer.
B[R nn.Module

build_out_layer (*args, **kwargs) — torch.nn.modules.module.Module

build out layer.

build_reduce_layer (idx: int)

build reduce layer.
¥ idx (int) -layer idx.
Rl The reduce layer.
IRAIZEE nn.Module

build_top_down_layer (idx: int) — torch.nn.modules.module.Module

build top down layer.
£ idx (int) —layer idx.
& [A] The top down layer.
B [E2RH nn.Module

build_upsample_layer (idx: int) — torch.nn.modules.module.Module

build upsample layer.
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class mmyolo.models.necks.YOLOXPAFPN (in_channels: List[int], out_channels: int, deepen_factor: float =
1.0, widen_factor: float = 1.0, num_csp_blocks: int = 3,
use_depthwise: bool = False, freeze_all: bool = False,
norm_cfg: Union[mmengine.config.config.ConfigDict, dict] =
{‘eps’: 0.001, ‘'momentum’: 0.03, type: ‘BN’}, act_cfg:
Union[mmengine.config.config.ConfigDict, dict] = { inplace’:
True, type’: SiLU’}, init_cfg:
Optional[ Union[mmengine.config.config. ConfigDict, dict,
List[ Union[ dict, mmengine.config.config.ConfigDict]]]] =
None)

Path Aggregation Network used in YOLOX.

S8
* in_channels (List [int])—Number of input channels per scale.
* out_channels (int) -Number of output channels (used at each scale).

* deepen_factor (float) -Depth multiplier, multiply number of blocks in CSP layer by

this amount. Defaults to 1.0.

* widen_factor (f1oat)-Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.
* num_csp_blocks (int) -Number of bottlenecks in CSPLayer. Defaults to 1.

* use_depthwise (bool) ~Whether to use depthwise separable convolution. Defaults to
False.

e freeze_all (bool)—Whether to freeze the model. Defaults to False.

* norm_cfg (dict) —Config dict for normalization layer. Defaults to dict(type=" BN’ , mo-
mentum=0.03, eps=0.001).

* act_cfg (dict) —Config dict for activation layer. Defaults to dict(type=" SiLU’ , in-

place=True).

* init_cfg(dict or list[dict], optional) -Initialization config dict. Defaults

to None.

build_bottom_up_layer (idx: int) — torch.nn.modules.module.Module

build bottom up layer.
¥ idx (int) -layer idx.
iR\ The bottom up layer.
B[R nn.Module

build_downsample_layer (idx: int) — torch.nn.modules.module.Module

build downsample layer.
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%% idx (int) -layer idx.
izl The downsample layer.
BRMEA nn.Module

build_out_layer (idx: int) — torch.nn.modules.module.Module

build out layer.
¥ idx (int) -layer idx.
&Ml The out layer.
R AZEE nn.Module

build_reduce_layer (idx: int) — torch.nn.modules.module.Module

build reduce layer.
£ idx (int) -layer idx.
i&In] The reduce layer.

B [EZRH nn.Module

build_top_down_layer (idx: int) — torch.nn.modules.module.Module

build top down layer.
% idx (int) layer idx.
&\ The top down layer.
B[ nn.Module

build_upsample_layer ( *args, **kwargs) — torch.nn.modules.module.Module

build upsample layer.

class mmyolo.models.necks.YOLOVS5PAFPN (in_channels: List[int], out_channels: Union[List[int], int],
deepen_factor: float = 1.0, widen_factor: float = 1.0,
num_csp_blocks: int = 1, freeze_all: bool = False, norm_cfg:
Union[mmengine.config.config.ConfigDict, dict] = { eps’:
0.001, ‘momentum’: 0.03, ‘type’: 'BN’}, act_cfg:
Union[mmengine.config.config. ConfigDict, dict] = {’inplace’:
True, ‘type’: SiLU’}, init_cfg:
Optional[ Union[mmengine.config.config. ConfigDict, dict,
List[ Union[ dict, mmengine.config.config.ConfigDict]]]] =
None)

Path Aggregation Network used in YOLOVS.

S8
* in_channels (List [int]) —Number of input channels per scale.

* out_channels (int) -Number of output channels (used at each scale)
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* deepen_factor (float) -Depth multiplier, multiply number of blocks in CSP layer by

this amount. Defaults to 1.0.

* widen_factor (float)-Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.
* num_csp_blocks (int) -Number of bottlenecks in CSPLayer. Defaults to 1.
* freeze_all (bool)—Whether to freeze the model

* norm_cfg (dict) —Config dict for normalization layer. Defaults to dict(type=" BN’ , mo-
mentum=0.03, eps=0.001).

* act_cfg (dict) —Config dict for activation layer. Defaults to dict(type=" SiLU’ , in-

place=True).

* init_cfg(dict or list[dict], optional) -Initialization config dict. Defaults

to None.

build_bottom_up_layer (idx: int) — torch.nn.modules.module.Module

build bottom up layer.
%8 idx (int) —layer idx.
i’ [A] The bottom up layer.
B[\ nn.Module

build_downsample_layer (idx: int) — torch.nn.modules.module.Module

build downsample layer.
2% idx (int) —layer idx.
&Nl The downsample layer.
R[22 nn.Module

build_out_layer (*args, **kwargs) — torch.nn.modules.module.Module

build out layer.

build_reduce_layer (idx: int) — torch.nn.modules.module.Module

build reduce layer.
%% idx (int) -layer idx.
&[] The reduce layer.
R nn.Module

build_top_down_layer (idx: int)
build top down layer.

¥ idx (int) -layer idx.

j& ] The top down layer.
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B [EIRH nn.Module

build_upsample_layer ( *args, **kwargs) — torch.nn.modules.module.Module

build upsample layer.

init_weights ()

Initialize the weights.

Path Aggregation Network used in YOLOV6 3.0.

SH

class mmyolo.models.necks.YOLOv6CSPRepBiPAFPN (in_channels: List[int], out_channels: int,

deepen_factor: float = 1.0, widen_factor: float =
1.0, hidden_ratio: float = 0.5, num_csp_blocks:
int = 12, freeze_all: bool = False, norm_cfg:
Union[mmengine.config.config.ConfigDict, dict] =
{eps’> 0.001, ‘'momentum’: 0.03, type’: BN},
act_cfg:
Union[mmengine.config.config.ConfigDict, dict] =
{inplace’: True, type’: 'ReLU’}, block_act_cfg:
Union[mmengine.config.config.ConfigDict, dict] =
{‘inplace’: True, type’: SiLU’}, block_cfg:
Union[mmengine.config.config.ConfigDict, dict] =
{ type’: 'RepVGGBlock’}, init_cfg: Op-

tional[ Union[mmengine.config.config. ConfigDict,
dict, List[ Union/dict,
mmengine.config.config.ConfigDict]]]] = None)

* in_channels (List [int ]) -Number of input channels per scale.

* out_channels (int) -Number of output channels (used at each scale)

* deepen_factor (float)-Depth multiplier, multiply number of blocks in CSP layer by

this amount. Defaults to 1.0.

* widen_factor (f1oat)—-Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.

* num_csp_blocks (int) -Number of bottlenecks in CSPLayer. Defaults to 1.

* freeze_all (bool)-Whether to freeze the model.

* norm_cfg (dict)—Config dict for normalization layer. Defaults to dict(type=" BN’ , mo-

mentum=0.03, eps=0.001).

* act_cfg (dict) —Config dict for activation layer. Defaults to dict(type=" ReLU’ , in-

place=True).

* block_cfg (dict) —Config dict for the block used to build each layer. Defaults to

dict(type=" RepVGGBlock’ ).
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* block_act_cfg (dict) —Config dict for activation layer used in each stage. Defaults to

dict(type=" SiLU’ , inplace=True).

* init_cfg(dict or list[dict], optional)-Initialization config dict. Defaults

to None.

build_bottom_up_layer (idx: int) — torch.nn.modules.module.Module

build bottom up layer.
£ idx (int) —layer idx.
&Ml The bottom up layer.
R\ nn.Module

build_top_down_layer (idx: int) — torch.nn.modules.module.Module

build top down layer.
¥ idx (int) -layer idx.
& [A] The top down layer.
B EIZRH nn.Module

class mmyolo.models.necks.YOLOv6CSPRepPAFPN (in_channels: List[int], out_channels: int,
deepen_factor: float = 1.0, widen_factor: float =
1.0, hidden_ratio: float = 0.5, num_csp_blocks: int
= 12, freeze_all: bool = False, norm_cfg:
Union[mmengine.config.config. ConfigDict, dict] =
{‘eps’: 0.001, ‘momentum’: 0.03, type’: 'BN’},
act_cfg: Union[mmengine.config.config. ConfigDict,
dict] = {’inplace’: True, type’: 'ReLU’},
block_act_cfg:
Union[mmengine.config.config. ConfigDict, dict] =
{inplace’: True, type’: SiLU’}, block_cfg:
Union[mmengine.config.config.ConfigDict, dict] =
{ ‘type’: 'RepVGGBlock’}, init_cfg:
Optional[ Union[mmengine.config.config. ConfigDict,
dict, List[ Union[dict,
mmengine.config.config.ConfigDict]]]] = None)

Path Aggregation Network used in YOLOV6.

S
* in_channels (List [int ]) -Number of input channels per scale.
* out_channels (int)-Number of output channels (used at each scale)

* deepen_factor (float) -Depth multiplier, multiply number of blocks in CSP layer by

this amount. Defaults to 1.0.
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* widen_factor (float)-Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.
* num_csp_blocks (int) -Number of bottlenecks in CSPLayer. Defaults to 1.
e freeze_all (bool)—Whether to freeze the model.

* norm_cfg (dict) —Config dict for normalization layer. Defaults to dict(type=" BN’ , mo-
mentum=0.03, eps=0.001).

* act_cfg (dict) —Config dict for activation layer. Defaults to dict(type=" ReLU’ , in-

place=True).

* block_cfg (dict) —Config dict for the block used to build each layer. Defaults to
dict(type=" RepVGGBlock’ ).

* block_act_cfg (dict) —Config dict for activation layer used in each stage. Defaults to

dict(type=" SiLU’ , inplace=True).

* init_cfg(dict or list[dict], optional)-Initialization config dict. Defaults

to None.

build_bottom_up_layer (idx: int) — torch.nn.modules.module.Module

build bottom up layer.
£ idx (int) -layer idx.
&Ml The bottom up layer.
R [A2E% nn.Module

build_top_down_layer (idx: int) — torch.nn.modules.module.Module

build top down layer.
¥ idx (int) -layer idx.
M| The top down layer.

B EIZRH nn.Module
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class mmyolo.models.necks.YOLOv6RepBiPAFPN (in_channels: List[int], out_channels: int,

deepen_factor: float = 1.0, widen_factor: float = 1.0,
num_csp_blocks: int = 12, freeze_all: bool = False,
norm_cfg: Union[mmengine.config.config. ConfigDict,
dict] = {’eps’: 0.001, ‘'momentum’: 0.03, ‘type’: BN},
act_cfg: Union[mmengine.config.config. ConfigDict,
dict] = {’inplace’: True, type’: 'ReLU’}, block_cfg:
Union[mmengine.config.config. ConfigDict, dict] =
{ type’: 'RepVGGBlock’}, init_cfg:
Optional[ Union[mmengine.config.config. ConfigDict,
dict, List[ Union[dict,
mmengine.config.config.ConfigDict]]]] = None)

Path Aggregation Network used in YOLOV6 3.0.

* in_channels (List [int]) —Number of input channels per scale.
* out_channels (int) -Number of output channels (used at each scale)

* deepen_factor (float) -Depth multiplier, multiply number of blocks in CSP layer by

this amount. Defaults to 1.0.

* widen_factor (float)—-Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.
* num_csp_blocks (int) -Number of bottlenecks in CSPLayer. Defaults to 1.
e freeze_all (bool) —Whether to freeze the model.

* norm_cfg (dict) —Config dict for normalization layer. Defaults to dict(type=" BN’ , mo-
mentum=0.03, eps=0.001).

* act_cfg (dict) —Config dict for activation layer. Defaults to dict(type=" ReLU’ , in-

place=True).

* block_cfg (dict) —Config dict for the block used to build each layer. Defaults to
dict(type=" RepVGGBIlock’ ).

* init_cfg(dict or list[dict], optional) -Initialization config dict. Defaults

to None.

build_top_down_layer (idx: int) — torch.nn.modules.module.Module

build top down layer.
%% idx (int) -layer idx.
izl The top down layer.

WM nn.Module
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build_upsample_layer (idx: int) — torch.nn.modules.module.Module

build upsample layer.
% idx (int) layer idx.
&\ The upsample layer.

R\ nn.Module

forward (inputs: List[torch.Tensor]) — tuple

Forward function.

class mmyolo.models.necks.YOLOV6RepPAFPN (in_channels: List[int], out_channels: int, deepen_factor:

float = 1.0, widen_factor: float = 1.0, num_csp_blocks:
int = 12, freeze_all: bool = False, norm_cfg:
Union[mmengine.config.config. ConfigDict, dict] = { eps’:
0.001, ‘momentum’: 0.03, type’: 'BN’}, act_cfg:
Union[mmengine.config.config. ConfigDict, dict] =
{'inplace’: True, type’: 'ReLU’}, block_cfg:
Union[mmengine.config.config. ConfigDict, dict] = { type’:
‘RepVGGBlock’}, init_cfg:

Optional[ Union[mmengine.config.config. ConfigDict, dict,
List[ Union[dict, mmengine.config.config.ConfigDict]]]] =

None)

Path Aggregation Network used in YOLOV6.

ZH

in_channels (List [int]) -Number of input channels per scale.
out_channels (int) -Number of output channels (used at each scale)

deepen_factor (float) -Depth multiplier, multiply number of blocks in CSP layer by

this amount. Defaults to 1.0.

widen_factor (f1oat)—-Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.
num_csp_blocks (int) -Number of bottlenecks in CSPLayer. Defaults to 1.
freeze_all (bool) -Whether to freeze the model.

norm_cfg (dict) —Config dict for normalization layer. Defaults to dict(type=" BN’ , mo-
mentum=0.03, eps=0.001).

act_cfg (dict) —Config dict for activation layer. Defaults to dict(type=’ ReLU’ , in-

place=True).

block_cfg (dict) —Config dict for the block used to build each layer. Defaults to
dict(type=" RepVGGBlock’ ).
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* init_cfg(dict or list[dict], optional) -Initialization config dict. Defaults

to None.

build_bottom_up_layer (idx: int) — torch.nn.modules.module.Module

build bottom up layer.
%8 idx (int) —layer idx.
& [A] The bottom up layer.
B[\ nn.Module

build_downsample_layer (idx: int) — torch.nn.modules.module.Module

build downsample layer.
£ idx (int) -layer idx.
&Nl The downsample layer.
R\ nn.Module

build_out_layer ( *args, **kwargs) — torch.nn.modules.module.Module

build out layer.

build_reduce_layer (idx: int) — torch.nn.modules.module.Module

build reduce layer.
%% idx (int) -layer idx.
&[] The reduce layer.
R nn.Module

build_top_down_layer (idx: int) — torch.nn.modules.module.Module

build top down layer.
¥ idx (int) -layer idx.
Bl The top down layer.
BRI nn.Module

build_upsample_layer (idx: int) — torch.nn.modules.module.Module

build upsample layer.
%8 idx (int) —layer idx.
& [a] The upsample layer.
IR nn.Module

init_weights ()

Initialize the weights.
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class mmyolo.models.necks.YOLOv7PAFPN (in_channels: List[int], out_channels: List[int], block_cfg: dict
= {"block_ratio’: 0.25, 'middle_ratio’: 0.5, num_blocks’: 4,

‘num_convs_in_block’: 1, type’: 'ELANBlock’},
deepen_factor: float = 1.0, widen_factor: float = 1.0,

spp_expand_ratio: float = 0.5, is_tiny_version: bool = False,

use_maxpool_in_downsample: bool = True,

use_in_channels_in_downsample: bool = False,

use_repconv_outs: bool = True, upsample_feats_cat_first:

bool = False, freeze_all: bool = False, norm_cfg:
Union[mmengine.config.config. ConfigDict, dict] = { eps’:
0.001, ‘momentum’: 0.03, ‘type: 'BN’}, act_cfg:

Union[mmengine.config.config.ConfigDict, dict] = {'inplace’:

True, ‘type’: SiLU’}, init_cfg:

Optional[ Union[mmengine.config.config. ConfigDict, dict,
List[ Union[ dict, mmengine.config.config.ConfigDict]]]] =
None)

Path Aggregation Network used in YOLOV7.

in_channels (List [int]) -Number of input channels per scale.
out_channels (int) -Number of output channels (used at each scale).
block_cfg (dict) —Config dict for block.

deepen_factor (float) -Depth multiplier, multiply number of blocks in CSP layer by

this amount. Defaults to 1.0.

widen_factor (f1oat)—-Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.
spp_expand_ratio (float)-Expand ratio of SPPCSPBlock. Defaults to 0.5.

is_tiny_version (bool) —Is tiny version of neck. If True, it means it is a yolov7 tiny

model. Defaults to False.

use_maxpool_in_downsample (bool)—Whether maxpooling is used in downsample

layers. Defaults to True.

use_in_channels_in_downsample (bool)-MaxPoolAndStrideConvBlock module

input parameters. Defaults to False.

use_repconv_outs (bool) ~Whether to use repconv in the output layer. Defaults to

True.

upsample_feats_cat_first (bool)-Whether the output features are concat first af-

ter upsampling in the topdown module. Defaults to True. Currently only YOLOV7 is false.

freeze_all (bool)—Whether to freeze the model. Defaults to False.
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* norm_cfg (dict) —Config dict for normalization layer. Defaults to dict(type=" BN’ , mo-

mentum=0.03, eps=0.001).

* act_cfg (dict) —Config dict for activation layer. Defaults to dict(type=" SiLU’ , in-

place=True).

* init_cfg(dict or list[dict], optional)-Initialization config dict. Defaults

to None.

build_bottom_up_layer (idx: int) — torch.nn.modules.module.Module

build bottom up layer.
¥ idx (int) -layer idx.
iR [A] The bottom up layer.
B EIZRH nn.Module

build_downsample_layer (idx: int) — torch.nn.modules.module.Module

build downsample layer.
%% idx (int) -layer idx.
i’ [H] The downsample layer.
R nn.Module

build_out_layer (idx: int) — torch.nn.modules.module.Module
build out layer.

¥ idx (int) -layer idx.
Bl The out layer.
BRI nn.Module

build_reduce_layer (idx: int) — torch.nn.modules.module.Module

build reduce layer.
%8 idx (int) —layer idx.
&8l The reduce layer.
IR nn.Module

build_top_down_layer (idx: int) — torch.nn.modules.module.Module

build top down layer.
¥ idx (int) -layer idx.
&M The top down layer.
B[ nn.Module

build_upsample_layer (idx: int) — torch.nn.modules.module.Module

build upsample layer.
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class mmyolo.models.necks.YOLOvV8PAFPN (in_channels: List[int], out_channels: Union[List[int], int],

deepen_factor: float = 1.0, widen_factor: float = 1.0,

num_csp_blocks: int = 3, freeze_all: bool = False, norm_cfg:

Union[mmengine.config.config.ConfigDict, dict] = { eps’:
0.001, ‘momentum’: 0.03, ‘type’ 'BN’}, act_cfg:

Union[mmengine.config.config. ConfigDict, dict] = { inplace’:

True, type’: SiLU’}, init_cfg:

Optional[ Union[mmengine.config.config. ConfigDict, dict,
List[ Union[ dict, mmengine.config.config.ConfigDict]]]] =
None)

Path Aggregation Network used in YOLOVS.

SH

in_channels (List [int])—Number of input channels per scale.
out_channels (int) -Number of output channels (used at each scale)

deepen_factor (f1loat) —Depth multiplier, multiply number of blocks in CSP layer by

this amount. Defaults to 1.0.

widen_factor (fIloat)—-Width multiplier, multiply number of channels in each layer by

this amount. Defaults to 1.0.
num_csp_blocks (int) -Number of bottlenecks in CSPLayer. Defaults to 1.
freeze_all (bool) -Whether to freeze the model

norm_cfg (dict) —Config dict for normalization layer. Defaults to dict(type=" BN’ , mo-
mentum=0.03, eps=0.001).

act_cfg (dict) —Config dict for activation layer. Defaults to dict(type=" SiLU’ , in-

place=True).

init_cfg(dict or list[dict], optional) Initialization config dict. Defaults

to None.

build _bottom_up_layer (idx: int) — torch.nn.modules.module.Module

build bottom up layer.

%% idx (int) -layer idx.

&[] The bottom up layer.

R nn.Module

build_reduce_layer (idx: int) — torch.nn.modules.module.Module

build reduce layer.

¥ idx (int) -layer idx.

j& ] The reduce layer.
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B [EIRH nn.Module

build_top_down_layer (idx: int) — torch.nn.modules.module.Module

build top down layer.
%% idx (int) -layer idx.
&[] The top down layer.

R nn.Module

61.8 task_modules

class mmyolo.models.task_modules.BatchATSSAssigner (num_classes: int, iou_calculator:
Union[mmengine.config.config. ConfigDict,
dict] = {‘type’: ‘mmdet. BboxOverlaps2D’},
topk: int = 9)

Assign a batch of corresponding gt bboxes or background to each prior.
This code is based on https://github.com/meituan/Y OLOv6/blob/main/yolov6/assigners/atss_assigner.py
Each proposal will be assigned with 0 or a positive integer indicating the ground truth index.

* 0: negative sample, no assigned gt

* positive integer: positive sample, index (1-based) of assigned gt

S8
* num_classes (int) —number of class

* iou_calculator (ConfigDict or dict) —Config dict for iou calculator. Defaults to

dict (type='BboxOverlaps2D')
* topk (int) —number of priors selected in each level
forward (pred_bboxes: torch. Tensor, priors: torch. Tensor, num_level_priors: List, gt_labels: torch. Tensor,

gt_bboxes: torch. Tensor, pad_bbox_flag: torch. Tensor) — dict
Assign gt to priors.

The assignment is done in following steps
1. compute iou between all prior (prior of all pyramid levels) and gt
2. compute center distance between all prior and gt

3. on each pyramid level, for each gt, select k prior whose center are closest to the gt center, so we total

select k*1 prior as candidates for each gt

4. get corresponding iou for the these candidates, and compute the mean and std, set mean + std as the iou
threshold
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5. select these candidates whose iou are greater than or equal to the threshold as positive

6. limit the positive sample’ s center in gt

SH

B

pred_bboxes (Tensor) —Predicted bounding boxes, shape(batch_size, num_priors, 4)
priors (Tensor)-Model priors with stride, shape(num_priors, 4)
num_level_priors (List)—Number of bboxes in each level, len(3)

gt_labels (Tensor)—Ground truth label, shape(batch_size, num_gt, 1)
gt_bboxes (Tensor) —Ground truth bbox, shape(batch_size, num_gt, 4)

pad_bbox_flag (Tensor)—Ground truth bbox mask, 1 means bbox, 0 means no bbox,

shape(batch_size, num_gt, 1)

Assigned result ’ assigned_labels’ (Tensor): shape(batch_size, num_gt) ‘assigned_bboxes’

(Tensor): shape(batch_size, num_gt, 4) ‘assigned_scores’ (Tensor):
shape(batch_size, num_gt, number_classes)

" fg_mask_pre_prior’ (Tensor): shape(bs, num_gt)

BRAIRA assigned_result (dict)

get_targets (gt_labels: torch. Tensor, gt_bboxes: torch. Tensor, assigned_gt_inds: torch. Tensor,

Jfe_mask_pre_prior: torch. Tensor, num_priors: int, batch_size: int, num_gt: int) —

Tuple[torch.Tensor, torch.Tensor, torch.Tensor]

Get target info.

B8

B

gt_labels (Tensor) —Ground true labels, shape(batch_size, num_gt, 1)
gt_bboxes (Tensor) —Ground true bboxes, shape(batch_size, num_gt, 4)

assigned_gt_inds (Tensor) —Assigned ground truth indexes, shape(batch_size,

num_priors)

fg_mask_pre_prior (Tensor) -Force ground truth matching mask,

shape(batch_size, num_priors)
num_priors (int)-Number of priors.
batch_size (int)—Batch size.

num_gt (int) -Number of ground truth.

Assigned labels, shape(batch_size, num_priors)
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assigned_bboxes (Tensor): Assigned bboxes, shape(batch_size, num_priors)
assigned_scores (Tensor): Assigned scores, shape(batch_size, num_priors)
R MIRHY assigned_labels (Tensor)

select_topk_candidates (distances: torch. Tensor, num_level_priors: List[int], pad_bbox_flag:
torch. Tensor) — Tuple[torch.Tensor, torch.Tensor]

Selecting candidates based on the center distance.

BH

e distances (Tensor) —Distance between all bbox and gt, shape(batch_size, num_gt,

num_priors)
e num_level_priors (List [int])—Number of bboxes in each level, len(3)
* pad_bbox_flag (Tensor)—-Ground truth bbox mask, shape(batch_size, num_gt, 1)
Bl
Flag show that each level have topk candidates or not, shape(batch_size, num_gt,

num_priors)
candidate_idxs (Tensor): Candidates index, shape(batch_size, num_gt, num_gt)
BREIZEA is_in_candidate_list (Tensor)

static threshold_calculator (is_in_candidate: List, candidate_idxs: torch. Tensor, overlaps:
torch. Tensor, num_priors: int, batch_size: int, num_gt: int) —
Tuple[torch.Tensor, torch.Tensor]
Get corresponding iou for the these candidates, and compute the mean and std, set mean + std as the iou
threshold.

B8

* is_in_candidate (Tensor) —Flag show that each level have topk candidates or not,

shape(batch_size, num_gt, num_priors).
* candidate_idxs (Tensor) —Candidates index, shape(batch_size, num_gt, num_gt)
* overlaps (Tensor) —Overlaps area, shape(batch_size, num_gt, num_priors).
e num_priors (int) -Number of priors.
* batch_size (int)—Batch size.
e num_gt (int) -Number of ground truth.
Bl
Overlap threshold of per ground truth, shape(batch_size, num_gt, 1).

candidate_overlaps (Tensor): Candidate overlaps, shape(batch_size, num_gt,

num_priors).
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BRARA overlaps_thr_per_gt (Tensor)

class mmyolo.models.task_modules.BatchTaskAlignedAssigner (num_classes: int, topk: int =
13, alpha: float = 1.0, beta:
float = 6.0, eps: float = 1e-07,
use_ciou: bool = False)
This code referenced to https://github.com/meituan/Y OLOv6/blob/main/yolov6/ assigners/tal_assigner.py. Batch
Task aligned assigner base on the paper: TOOD: Task-aligned One-stage Object Detection.. Assign a corresponding
gt bboxes or background to a batch of predicted bboxes. Each bbox will be assigned with 0 or a positive integer
indicating the ground truth index. - 0: negative sample, no assigned gt - positive integer: positive sample, index
(1-based) of assigned gt :param num_classes: number of class :type num_classes: int :param topk: number of bbox

selected in each level :type topk: int :param alpha: Hyper-parameters related to alignment_metrics.

Defaults to 1.0

S8
* beta (float) Hyper-parameters related to alignment_metrics. Defaults to 6.
* eps (float) —Eps to avoid log(0). Default set to 1e-9
* use_ciou (bool) —Whether to use ciou while calculating iou. Defaults to False.
forward (pred_bboxes: torch. Tensor, pred_scores: torch. Tensor, priors: torch. Tensor, gt_labels: torch. Tensor,

gt_bboxes: torch. Tensor, pad_bbox_flag: torch. Tensor) — dict
Assign gt to bboxes.

The assignment is done in following steps 1. compute alignment metric between all bbox (bbox of all pyramid

levels) and gt

2. select top-k bbox as candidates for each gt

3. limit the positive sample’ s center in gt (because the anchor-free detector only can predict positive

distance)

S
¢ pred_bboxes (Tensor) —Predict bboxes, shape(batch_size, num_priors, 4)

* pred_scores (Tensor) —Scores of predict bboxes, shape(batch_size, num_priors,

num_classes)
* priors (Tensor)-Model priors, shape (num_priors, 4)
e gt_labels (Tensor) —-Ground true labels, shape(batch_size, num_gt, 1)
e gt_bboxes (Tensor) —Ground true bboxes, shape(batch_size, num_gt, 4)

e pad_bbox_flag (Tensor)—-Ground truth bbox mask, 1 means bbox, 0 means no bbox,

shape(batch_size, num_gt, 1)
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Bl
assigned_labels (Tensor): Assigned labels, shape(batch_size, num_priors)
assigned_bboxes (Tensor): Assigned boxes, shape(batch_size, num_priors, 4)
assigned_scores (Tensor): Assigned scores, shape(batch_size, num_priors, num_classes)

fg_mask_pre_prior (Tensor): Force ground truth matching mask, shape(batch_size,

num_priors)
B ARF assigned_result (dict) Assigned result
get_box_metrics (pred_bboxes: torch.Tensor, pred_scores: torch. Tensor, gt_labels: torch. Tensor, gt_bboxes:

torch. Tensor, batch_size: int, num_gt: int) — Tuple[torch.Tensor, torch.Tensor]

Compute alignment metric between all bbox and gt.
S
* pred_bboxes (Tensor) —Predict bboxes, shape(batch_size, num_priors, 4)

e pred_scores (Tensor) —Scores of predict bbox, shape(batch_size, num_priors,

num_classes)
e gt_labels (Tensor) —Ground true labels, shape(batch_size, num_gt, 1)
¢ gt_bboxes (Tensor) —Ground true bboxes, shape(batch_size, num_gt, 4)
* batch_size (int)—Batch size.
e num_gt (int) -Number of ground truth.
Bl
Align metric, shape(batch_size, num_gt, num_priors)
overlaps (Tensor): Overlaps, shape(batch_size, num_gt, num_priors)
R MEZRHAY alignment_metrics (Tensor)

get_pos_mask (pred_bboxes: torch. Tensor, pred_scores: torch. Tensor, priors: torch. Tensor, gt_labels:
torch. Tensor, gt_bboxes: torch. Tensor, pad_bbox_flag: torch. Tensor, batch_size: int, num_gt:
int) — Tuple[torch.Tensor, torch.Tensor, torch.Tensor]

Get possible mask.
S8
* pred_bboxes (Tensor) —Predict bboxes, shape(batch_size, num_priors, 4)

e pred_scores (Tensor) —Scores of predict bbox, shape(batch_size, num_priors,

num_classes)
* priors (Tensor)-Model priors, shape (num_priors, 2)

e gt_labels (Tensor) —Ground true labels, shape(batch_size, num_gt, 1)
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* gt_bboxes (Tensor) —Ground true bboxes, shape(batch_size, num_gt, 4)

* pad_bbox_flag (Tensor)—Ground truth bbox mask, 1 means bbox, 0 means no bbox,

shape(batch_size, num_gt, 1)
¢ batch_size (int)—Batch size.
* num_gt (int) -Number of ground truth.
B
Possible mask, shape(batch_size, num_gt, num_priors)
alignment_metrics (Tensor): Alignment metrics, shape(batch_size, num_gt, num_priors)

overlaps (Tensor): Overlaps of gt_bboxes and pred_bboxes, shape(batch_size, num_gt,

num_priors)
MR IAIJEM pos_mask (Tensor)

get_targets (gt_labels: torch. Tensor, gt_bboxes: torch. Tensor, assigned_gt_idxs: torch. Tensor,
fe_mask_pre_prior: torch. Tensor, batch_size: int, num_gt: int) — Tuple[torch.Tensor,
torch.Tensor, torch.Tensor]

Get assigner info.
e
e gt_labels (Tensor) —-Ground true labels, shape(batch_size, num_gt, 1)
e gt_bboxes (Tensor) —Ground true bboxes, shape(batch_size, num_gt, 4)

* assigned_gt_idxs (Tensor) —Assigned ground truth indexes, shape(batch_size,

num_priors)

 fg_mask_pre_prior (Tensor) -Force ground truth matching mask,

shape(batch_size, num_priors)

¢ batch_size (int)—Batch size.

* num_gt (int) -Number of ground truth.
Bl

Assigned labels, shape(batch_size, num_priors)

assigned_bboxes (Tensor): Assigned bboxes, shape(batch_size, num_priors)

assigned_scores (Tensor): Assigned scores, shape(batch_size, num_priors)
RMRHY assigned_labels (Tensor)

select_topk_candidates (alignment_gt_metrics: torch. Tensor, using_largest_topk: bool = True,
topk_mask: Optional[torch.Tensor] = None) — torch.Tensor

Compute alignment metric between all bbox and gt.

S8
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* alignment_gt_metrics (Tensor) -—Alignment metric of gt candidates,

shape(batch_size, num_gt, num_priors)
* using_ largest_topk (bool)—-Controls whether to using largest or smallest elements.
* topk_mask (Tensor) —Topk mask, shape(batch_size, num_gt, self.topk)
Bl
Topk candidates mask, shape(batch_size, num_gt, num_priors)
BRI Tensor

class mmyolo.models.task_modules.YOLOXBBoxCoder (use_box_type: bool = False, **kwargs)

YOLOX BBox coder.
This decoder decodes pred bboxes (delta_x, delta_x, w, h) to bboxes (tl_x, tl_y, br_x, br_y).

decode (priors: torch. Tensor, pred_bboxes: torch. Tensor, stride: Union[torch.Tensor, int]) — torch.Tensor

Decode regression results (delta_x, delta_x, w, h) to bboxes (tl_x, tl_y, br_x, br_y).
S8
e priors (torch. Tensor) —Basic boxes or points, e.g. anchors.
* pred_bboxes (torch. Tensor) —Encoded boxes with shape
e stride (torch.Tensor | 1int)—Strides of bboxes.
& [A] Decoded boxes.
R\ torch.Tensor

encode (**kwargs)
Encode deltas between bboxes and ground truth boxes.

class mmyolo.models.task_modules.YOLOv5BBoxCoder (use_box_type: bool = False, **kwargs)

YOLOVS5 BBox coder.
This decoder decodes pred bboxes (delta_x, delta_x, w, h) to bboxes (tl_x, tl_y, br_x, br_y).

decode (priors: torch. Tensor, pred_bboxes: torch. Tensor, stride: Union[torch.Tensor, int]) — torch.Tensor

Decode regression results (delta_x, delta_x, w, h) to bboxes (tl_x, tl_y, br_x, br_y).
S8
e priors (torch. Tensor) —Basic boxes or points, e.g. anchors.
* pred_bboxes (torch. Tensor) —Encoded boxes with shape
e stride (torch.Tensor | 1int)—Strides of bboxes.
&\l Decoded boxes.

R\ torch.Tensor
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encode (**kwargs)

Encode deltas between bboxes and ground truth boxes.

61.9 utils

class mmyolo.models.utils.OutputSaveFunctionWrapper (func: Callable, spec: Optional[Dict])

A class that wraps a function and saves its outputs.

This class can be used to decorate a function to save its outputs. It wraps the function with a __call__ method that
calls the original function and saves the results in a log attribute. :param func: A function to wrap. :type func:

Callable :param spec: A dictionary of global variables to use as the

namespace for the wrapper. If None, the global namespace of the original function is used.

class mmyolo.models.utils.OutputSaveObjectWrapper (obj: Any)

A wrapper class that saves the output of function calls on an object.

clear ()

Clears the log of function call outputs.

mmyolo.models.utils.gt_instances_preprocess (batch_gt instances: Union[torch. Tensor, Sequence],
batch_size: int) — torch.Tensor

Split batch_gt_instances with batch size.

From [all_gt_bboxes, box_dim+2] to [batch_size, number_gt, box_dim+1]. For horizontal box, box_dim=4, for

rotated box, box_dim=5
If some shape of single batch smaller than gt bbox len, then using zeros to fill.
S

* batch_gt_instances (Sequence[Tensor]) —Ground truth instances for whole

batch, shape [all_gt_bboxes, box_dim+2]
* batch_size (int) —Batch size.
Bl
batch gt instances data, shape [batch_size, number_gt, box_dim+1]
R Tensor

mmyolo.models.utils.make_divisible (x: float, widen_factor: float = 1.0, divisor: int = 8) — int

Make sure that x*widen_factor is divisible by divisor.

mmyolo.models.utils.make_round (x: float, deepen_factor: float = 1.0) — int

Make sure that x*deepen_factor becomes an integer not less than 1.

61.9. utils 465
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A

avg_func () (mmyolo.models.layers. ExpMomentumEMA
7 i%k), 428

B

BaseBackbone (mmyolo.models.backbones F 449 %),
365

BaseYOLONeck (mmyolo.models.necks F # %), 438

BatchATSSAssigner (mmyolo.models.task_modules
Py ), 458

BatchShapePolicy (mmyolo.datasets ¥ #9 K), 341

BatchTaskAlignedAssigner
olo.models.task_modules 84 %), 461

(mmy-

bbox_ioa () (mmyolo.datasets.transforms. YOLOv5CopyPasseri1d_bottom_up_layer ()

#H&5 7% i%), 356
bbox_overlaps () (&£ mmyolo.models.losses 3= ),
437
BepC3StageBlock (mmyolo.models.layers F 449 %),
423
BiFusion (mmyolo.models.layers ¥ 4 &), 423
build_bottom_up_layer () (mmy-
olo.models.necks.BaseYOLONeck 75 i%), 441

build_bottom_up_layer () (mmy-

olo.models.necks. CSPNeXtPAFPN 7 k),
443

build_bottom_up_layer () (mmy-
olo.models.necks. PPYOLOECSPPAFPN 7
%), 445

build_bottom_up_layer () (mmy-
olo.models.necks. YOLOv5 PAFPN k),

448

build_bottom_up_layer ()
olo.models.necks. YOLOv6CSPRepBiPAFPN
7 i%), 450

(mmy-

build_bottom_up_layer () (mmy-
olo.models.necks. YOLOV6CSPRepPAFPN 7
%), 451

build_bottom_up_layer () (mmy-

olo.models.necks. YOLOv6RepPAFPN 7 %),
454

build_bottom_up_layer () (mmy-
olo.models.necks. YOLOv7PAFPN R IN

456
(mmy-
olo.models.necks. YOLOvSPAFPN F k),

457
build_bottom_up_layer () (mmy-

olo.models.necks. YOLOXPAFPN 75 i%), 446
build_downsample_layer ()
olo.models.necks.BaseYOLONeck 7 i%), 441

(mmy-

build_downsample_layer () (mmy-
olo.models.necks. CSPNeXtPAFPN 7 k),
443

build_downsample_layer () (mmy-
olo.models.necks. PPYOLOECSPPAFPN 7
%), 445

build_downsample_layer () (mmy-
olo.models.necks. YOLOv5 PAFPN F k),
448

build_downsample_layer () (mmy-
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olo.models.necks. YOLOv6RepPAFPN 7 %),
454

build_downsample_layer () (mmy-
olo.models.necks. YOLOv7PAFPN k),
456

build_downsample_layer () (mmy-
olo.models.necks. YOLOXPAFPN 75 %), 446

build_out_layer () (mmy-

olo.models.necks.BaseYOLONeck 75 i%), 441

build_out_layer () (mmy-
olo.models.necks. CSPNeXtPAFPN F i),
443

build_out_layer () (mmy-
olo.models.necks. PPYOLOECSPPAFPN 7
%), 445

build_out_layer () (mmy-
olo.models.necks. YOLOv5 PAFPN k),
448

build_out_layer () (mmy-
olo.models.necks. YOLOv6RepPAFPN 75 %),
454

build_out_layer () (mmy-
olo.models.necks. YOLOv7PAFPN ERESR
456

build_out_layer () (mmy-

olo.models.necks. YOLOXPAFPN 7 %), 447

build_reduce_layer () (mmy-
olo.models.necks.BaseYOLONeck 7 %), 441

build_reduce_layer () (mmy-
olo.models.necks.CSPNeXtPAFPN 7 k),
443

build_reduce_layer () (mmy-
olo.models.necks. PPYOLOECSPPAFPN 7
%), 445

build_reduce_layer () (mmy-
olo.models.necks. YOLOv5 PAFPN 7 k),
448

build_reduce_layer () (mmy-

olo.models.necks. YOLOv6RepPAFPN 7 %),
454

build_reduce_layer ()
olo.models.necks. YOLOv7PAFPN

(mmy-

7 k),

456

build_reduce_layer () (mmy-
olo.models.necks. YOLOvSPAFPN k),
457

build_reduce_layer () (mmy-

olo.models.necks. YOLOXPAFPN 75 i%), 447

build_stage_layer () (mmy-
olo.models.backbones.BaseBackbone 7 %),
367

build_stage_layer () (mmy-

olo.models.backbones.CSPNeXt 7 i%), 369
build_stage_layer ()
olo.models.backbones.PPYOLOECSPResNet
7 i%), 371
build_stage_layer ()
olo.models.backbones. YOLOv5CSPDarknet
7 i%), 375

(mmy-

(mmy-

build_stage_layer () (mmy-
olo.models.backbones. YOLOv6CSPBep 7
%), 377

build_stage_layer () (mmy-

olo.models.backbones. YOLOvV6 EfficientRep
7 %), 379

build_stage_layer () (mmy-
olo.models.backbones. YOLOv7Backbone 7
%), 380

build_stage_layer () (mmy-

olo.models.backbones. YOLOvS8CSPDarknet
7 i%), 382

build_stage_layer ()
olo.models.backbones. YOLOXCSPDarknet
% i%), 373

(mmy-

build_stem_layer () (mmy-
olo.models.backbones. BaseBackbone 7 k),
367

build_stem_layer () (mmy-

olo.models.backbones.CSPNeXt 7 i%), 369
build_stem_layer ()
olo.models.backbones.PPYOLOECSPResNet
7 %), 371
build_stem_layer ()
olo.models.backbones. YOLOv5CSPDarknet

(mmy-

(mmy-
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build_stem_layer ()

build_stem_layer ()

build_stem_layer ()

build_stem_layer ()

build_top_down_layer ()

7 i), 375

(mmy-
olo.models.backbones. YOLOV6 EfficientRep

7 i%), 379

(mmy-
olo.models.backbones. YOLOv7Backbone 7
%), 381

(mmy-
olo.models.backbones. YOLOv8CSPDarknet

7 k), 382

(mmy-
olo.models.backbones. YOLOXCSPDarknet

7 i%), 373

(mmy-
olo.models.necks.BaseYOLONeck 7 i%), 441

build_top_down_layer () (mmy-
olo.models.necks. CSPNeXtPAFPN F k),
443

build_top_down_layer () (mmy-
olo.models.necks.PPYOLOECSPPAFPN 7
i%), 445

build_top_down_layer () (mmy-
olo.models.necks. YOLOv5PAFPN 7 k),
448

build_top_down_layer () (mmy-
olo.models.necks. YOLOv6CSPRepBiPAFPN
7 i%), 450

build_top_down_layer () (mmy-

olo.models.necks. YOLOv6CSPRepPAFPN 7
%), 451

build_top_down_layer () (mmy-
olo.models.necks. YOLOv6 RepBiPAFPN Vil
i%), 452

build_top_down_layer () (mmy-

olo.models.necks. YOLOv6RepPAFPN 7 %),
454

build_top_down_layer () (mmy-
olo.models.necks. YOLOv7PAFPN 7 k),
456

build_top_down_layer () (mmy-
olo.models.necks. YOLOvSPAFPN 7 k),

458

build_top_down_layer () (mmy-
olo.models.necks. YOLOXPAFPN 75 i%), 447

build_upsample_layer ()
olo.models.necks.BaseYOLONeck 7 %), 441

(mmy-

(mmy-

build_upsample_layer ()

olo.models.necks. CSPNeXtPAFPN 7 i%k),
443

build_upsample_layer () (mmy-
olo.models.necks. PPYOLOECSPPAFPN 7
i%), 445

build_upsample_layer () (mmy-
olo.models.necks. YOLOvS PAFPN F k),
449

build_upsample_layer () (mmy-
olo.models.necks. YOLOv6RepBiPAFPN 7
%), 452

build_upsample_layer () (mmy-

olo.models.necks. YOLOV6RepPAFPN 7 %),
454

build_upsample_layer () (mmy-
olo.models.necks. YOLOv7PAFPN F k),
456

build_upsample_layer () (mmy-

olo.models.necks. YOLOXPAFPN 7 i%), 447

C

clear () (mmyolo.models.utils.OutputSaveObject Wrapper
7 i%), 465
clip_polygons ()
olo.datasets.transforms. YOLOvS5 RandomAffine
7 i%), 360
compute_oks () (mmyolo.models.losses.OksLoss 75 %),
437
crop_mask () (mmyolo.models.dense_heads. YOLOvS5InsHead
% i%), 410
CSPLayerWithTwoConv (mmyolo.models.layers F &
%), 424
CSPNeXt (mmyolo.models.backbones ¥ # %), 368
CSPNeXtPAFPN (mmyolo.models.necks 84 %), 442

D

DarknetBott leneck (mmyolo.models.layers ¥ & ),

(mmy-

e ]
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425 forward () (mmyolo.models.dense_heads. YOLOvSInsHeadModule
decode () (mmyolo.models.task_modules. YOLOv5 BBoxCoder k), 413

7 k), 464 forward () (mmyolo.models.dense_heads. YOLOv6 HeadModule
decode () (mmyolo.models.task_modules. YOLOX BBoxCoder 7 %), 416

7 k), 464 forward () (mmyolo.models.dense_heads. YOLOv7p6HeadModule
decode_pose () (mmy- 7 k), 418

olo.models.dense_heads. YOLOX PoseHead forward () (mmyolo.models.dense_heads. YOLOv8HeadModule

7 i%), 403 7 k), 421

forward () (mmyolo.models.dense_heads. YOLOXHead

E 7 i%), 401
EELANBlock (mmyolo.models.layers ¥ 4% %), 426 forward () (mmyolo.models.dense_heads. YOLOXHeadModule
EffectiveSELayer (mmyolo.models.layers F 84 %), Frik), 403

427 forward () (mmyolo.models.dense_heads. YOLOXPoseHeadModule
ELANBlock (mmyolo.models.layers F 4 %), 426 7 ik), 405

encode () (mmyolo.models.task_modules. YOLOv5BBoxCodgis iz rd () (mmyolo.models.layers. BepC3StageBlock 7
7 ik), 464 %), 423
encode () (mmyolo.models.task_modules. YOLOXBBoxCodeg o +ard () (mmyolo.models.layers. BiFusion 7 i%), 424

7 k), 464 forward () (mmyolo.models.layers. CSPLayer With TwoConv
ExpMoment umEMA (mmyolo.models.layers ¥ &4 3%), 428 Frik), 425
F forward () (mmyolo.models.layers. EELANBlock 75 i%),
426
filter_gt_bboxes () (mmy- forward () (mmyolo.models.layers.EffectiveSELayer 75
olo.datasets.transforms. YOLOvS RandomAffine %), 428
/ s
7 %), 361 forward () (mmyolo.models.layers. ELANBlock 75 i%),
FilterAnnotations (mmyolo.datasets.transforms ¥ 427
B9 %), 342 forward () (mmyolo.models.layers.ImplicitA 7 i%), 429
forward ( ) (mmyolo.models.backbones.BaseBackbone Forward () (mmyolo.models.layers.ImplicitM 7 i), 429
7 %), 367 forward () (mmyolo.models.layers. MaxPool AndStrideConvBlock
forward () (mmyolo.models.dense_heads. PPYOLOEHeadModule ik, 430
/ 9 T
7% %), 385 forward () (mmyolo.models.layers. PPYOLOEBasicBlock
forward () (mmyolo.models.dense_heads.RTMDetHead 5 i%), 430
7 i%), 387

forward () (mmyolo.models.layers.RepStageBlock 75
forward () (mmyolo.models.dense_heads. RTMDetInsSepBNHeadModp%ej 431
/ )

% %), 391 forward () (mmyolo.models.layers.RepVGGBlock 75
forward () (mmyolo.models.dense_heads. RTMDetRotatedSepBNHead%s)dgfée2
/ s
% %), 397 forward () (mmyolo.models.layers.SPPFBottleneck 75
forward () (mmyolo.models.dense_heads. RTMDetSepBNHeadModule. 1), 433
t ) -~
% %), 399 forward () (mmyolo.models.layers.SPPFCSPBlock 75
forward () (mmyolo.models.dense_heads. YOLOv5Head %), 434
/ s
% %), 407 forward () (mmyolo.models.layers. TinyDownSampleBlock
forward () (mmyolo.models.dense_heads. YOLOv5 HeadModule R
7y i%k), 435
77 i), 409

forward () (mmyolo.models.losses.loULoss 7 %), 436
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forward () (mmyolo.models.losses.OksLoss 7 i%), 437

olo.datasets.transforms. YOLOv5 MixUp 7
%), 358

get_indexes () (mmy-
olo.datasets.transforms. YOLOXMixUp 7
%), 355

(mmy-
olo.models.task_modules. BatchTaskAligned Assigner

get_targets () (mmy-

olo.models.task_modules. BatchATSSAssigner

7 i%), 459

get_targets () (mmy-

forward () (mmyolo.models.necks.BaseYOLONeck 75
%), 441

forward () (mmyolo.models.necks. YOLOv6RepBiPAFPN
7 k), 453

forward () (mmyolo.models.task_modules. BatchATSSAssigngrt _pos_mask ()
7 i%), 458

forward () (mmyolo.models.task_modules. BatchTaskAlignedAssigner 7y i%), 462
7 i%), 461

forward_single () (mmy-
olo.models.dense_heads.PPYOLOEHeadModule
% i%), 386

forward_single () (mmy-

olo.models.dense_heads. YOLOv5 HeadModule
7 %), 409

forward_single ()
olo.models.dense_heads. YOLOvS5 InsHeadModule
7ri%k), 413

(mmy-

forward_single () (mmy-
olo.models.dense_heads. YOLOv6 HeadModule
7 k), 417

forward_single () (mmy-
olo.models.dense_heads. YOLOv7p6HeadModule
7 ik), 418

forward_single () (mmy-

olo.models.dense_heads. YOLOv8 HeadModule
7 k), 422

forward_single ()
olo.models.dense_heads. YOLOXHeadModule 7
i%), 403

(mmy-

G

get_box_metrics () (mmy-

olo.models.task_modules.BatchTaskAligned Assigner

7 i%), 462
get_equivalent_kernel_bias ()
olo.models.layers.RepVGGBlock 7 i%), 432

get_indexes ()

(mmy-

(mmyolo.datasets.transforms. Mosaic

olo.models.task_modules. BatchTaskAlignedAssigner
7 i%), 463

gt_instances_preprocess () (mmy-
olo.models.dense_heads. YOLOXHead # A
7 i%), 401

gt_instances_preprocess () (mmy-

olo.models.dense_heads. YOLOXPoseHead
# 57 i%), 404

gt_instances_preprocess () (£ mmy-
olo.models.utils #23= ), 465
gt_kps_instances_preprocess () (mmy-

olo.models.dense_heads. YOLOXPoseHead #% 75
7 i%), 404

ImplicitA (mmyolo.models.layers F #42%), 429
ImplicitM (mmyolo.models.layers % 84 %), 429
init_weights ()
olo.models.backbones. YOLOv5CSPDarknet
7 i%), 375

(mmy-

init_weights () (mmy-
olo.models.backbones. YOLOv6 EfficientRep
7 %), 379

init_weights () (mmy-

olo.models.backbones. YOLOvSCSPDarknet
7 k), 382

7 i%), 346 init_weights () (mmy-
get_indexes () (mmyolo.datasets.transforms.Mosaic9 olo.models.dense_heads. PPYOLOEHeadModule
7ri%), 348 7 i%k), 386
get_indexes () (mmy- init_weights () (mmy-
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olo.models.dense_heads. RTMDetInsSepBNHeadModudes s ()

7 %), 391

init_weights () (mmy-

(mmyolo.models.dense_heads. YOLOv5SHead 75
%), 407

loss () (mmyolo.models.dense_heads.YOLOvSInsHead

olo.models.dense_heads. RTMDetRotatedSepBNHeadModule 75 %), 410

7 %), 397

init_weights () (mmy-

olo.models.dense_heads. RTMDetSepBNHeadModuld. oss_by_feat ()

7 i%), 399
init_weights ()
olo.models.dense_heads. YOLOv5 HeadModule
7 i%), 410
init_weights ()
olo.models.dense_heads. YOLOv6 HeadModule
7 k), 417

(mmy-

(mmy-

init_weights () (mmy-
olo.models.dense_heads. YOLOv7HeadModule
7 i%k), 418

init_weights () (mmy-
olo.models.dense_heads. YOLOv7p6HeadModule
7 i%), 419

init_weights () (mmy-

olo.models.dense_heads. YOLOv8 HeadModule
7 ik), 422

init_weights ()
olo.models.dense_heads. YOLOXHeadModule 7
%), 403

(mmy-

init_weights () (mmy-
olo.models.dense_heads. YOLOX PoseHeadModule
7 i%), 405

init_weights () (mmy-
olo.models.necks. YOLOvS PAFPN 7 k),
449

init_weights () (mmy-

olo.models.necks. YOLOv6RepPAFPN 7 %),

loss () (mmyolo.models.dense_heads. YOLOX PoseHead
7 i), 404
(mmy-
olo.models.dense_heads. PPYOLOEHead 7
%), 384
loss_by_feat () (mmy-
olo.models.dense_heads.RTMDetHead 7
%), 387
loss_by_feat () (mmy-

olo.models.dense_heads. RTMDetInsSepBNHead
7 i%), 389

loss_by_feat ()
olo.models.dense_heads. RTMDetRotatedHead
7 i%), 394

(mmy-

loss_by_feat () (mmy-
olo.models.dense_heads. YOLOv5Head i
i%), 407

loss_by_feat () (mmy-
olo.models.dense_heads. YOLOvS5InsHead 7
%), 410

loss_by_feat () (mmy-
olo.models.dense_heads. YOLOv6Head »
%), 415

loss_by_feat () (mmy-
olo.models.dense_heads. YOLOv7Head 7
%), 417

loss_by_feat () (mmy-
olo.models.dense_heads. YOLOv8Head i
%), 420

loss_by_feat () (mmy-

454 olo.models.dense_heads. YOLOXHead 7 %),

IoULoss (mmyolo.models.losses F ¢ %), 436 401
loss_by_feat () (mmy-

L olo.models.dense_heads. YOLOXPoseHead
LetterResize (mmyolo.datasets.transforms ¥ &4 %), k), 405

342
LoadAnnotations (mmyolo.datasets.transforms F & M

%), 343 make_divisible () (f£ mmyolo.models.utils 33 ),
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465
make_round () (f£ mmyolo.models.utils 23 ), 465
make_stage_plugins () (mmy-
olo.models.backbones.BaseBackbone 7 %),
367
MaxPoolAndStrideConvBlock (mmy-
olo.models.layers ¥ #4 %), 429
merge_multi_segment () (mmy-
olo.datasets.transforms. Load Annotations 7

i%), 343

Mosaic (mmyolo.datasets.transforms F 849 &), 344
Mosaic9 (mmyolo.datasets.transforms P ¢ %), 346

O

OksLoss (mmyolo.models.losses P # ), 436

OutputSaveFunctionWrapper (mmy-
olo.models.utils P #4 3%), 465

OutputSaveObjectWrapper

a9 %), 465

(mmyolo.models.utils

min_index () (mmyolo.datasets.transforms.Load Annotations

7 i%), 344
mix_img_transform() (mmy-
olo.datasets.transforms. Mosaic 7 %), 346

mix_img_transform() (mmy-

PackDet Inputs (mmyolo.datasets.transforms 7 &9 %),
350

parse_dynamic_params ()
olo.models.dense_heads. RTMDetInsSepBNHead

(mmy-

olo.datasets.transforms. Mosaic9 7 i%), 348 7 %), 389
mix_img_transform() (mmy- Polygon2Mask (mmyolo.datasets.transforms ¥ 449 %),
olo.datasets.transforms. YOLOvSMixUp 7 350
i), 359 polygon2mask () (mmy-
mix_img_transform() (mmy- olo.datasets.transforms. Polygon2 Mask 7
olo.datasets.transforms. YOLOXMixUp 7 %), 351
i), 355 polygons2masks () (mmy-
mmyolo.datasets olo.datasets.transforms. Polygon2 Mask 7
polygons2masks_overlap () (mmy-
mmyolo.datasets.transforms
Ik, 342 olo.datasets.transforms. Polygon2 Mask Vs
mmyolo.models.backbones %), 351
Wik 365 PPYOLOEBasicBlock (mmyolo.models.layers 7 &9 %),
mmyolo.models.dense_heads 430
Wik 383 PPYOLOECSPPAFPN (mmyolo.models.necks F &4 %),
mmyolo.models.detectors 443
Mk 420 PPYOLOECSPResNet (mmyolo.models.backbones P 44
mmyolo.models.layers %), 369
Wik 423 PPYOLOEHead (mmyolo.models.dense_heads F &4 %),
mmyolo.models.losses 383
3k 436 PPYOLOEHeadModule (mmyolo.models.dense_heads
mmyolo.models.necks a9 %), 384
B 438 PPYOLOERandomCrop (mmyolo.datasets.transforms +
mmyolo.models.task_modules é{jé)’ 348
3k 458 PPYOLOERandomDistort (mmy-
mmyolo.models.utils olo.datasets.transforms P &4 %), 349
B4 465 predict_by_feat () (mmy-
%5l 483
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olo.models.dense_heads. RTMDetInsSepBNHead
7 i%), 389

predict_by_feat ()
olo.models.dense_heads. RTMDetRotatedHead
7 %), 395

(mmy-

predict_by_feat () (mmy-
olo.models.dense_heads. YOLOv5Head 7
i%), 408

predict_by_feat () (mmy-

olo.models.dense_heads. YOLOvS5InsHead 3
%), 411

predict_by_feat ()
olo.models.dense_heads. YOLOXPoseHead
7 %), 405

process_mask ()

(mmy-

(mmy-
olo.models.dense_heads. YOLOvS5 InsHead 7
%), 412

R

RandomAffine (mmyolo.datasets.transforms ¥ 449 %),
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(mmyolo.models.backbones. BaseBackbone 75
%), 368

train () (mmyolo.models.necks.BaseYOLONeck 75 %),
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441
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7 i%), 350

%), 355
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transform () (mmyolo.datasets.transforms. RemoveDataElement
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update_parameters () (mmy-
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ey k), 356
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YOLOVS5MixUp (mmyolo.datasets.transforms F 44 %),
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YOLOV5VOCDataset (mmyolo.datasets ¥ & K ), 342
YOLOV6CSPBep (mmyolo.models.backbones F &4 £),

warp_mask () (mmyolo.datasets.transforms. YOLOv5 Random Affine

7 %), 361

warp_poly () (mmyolo.datasets.transforms. YOLOv5 RandomAffine

A7 iE), 361

Y

YOLODetector (mmyolo.models.detectors ¥ & %), 422

375

YOLOv6CSPRepBiPAFPN (mmyolo.models.necks F 44
%), 449

YOLOvV6CSPRepPAFPN (mmyolo.models.necks ¥ &9 %),
450

YOLOV6EfficientRep (mmyolo.models.backbones +
%), 377

YOLOv6Head (mmyolo.models.dense_heads  #9 £),
414

YOLOv6HeadModule (mmyolo.models.dense_heads +
g K), 415
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417
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