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CHAPTER 1

3

e Linux 1 macOS (Windows ¥t | 37 $5)
¢ Python 3.6+
e PyTorch 1.3+
o CUDA 9.2+ (H3R3T PyTorch J5i% 22 | i fEN% 73 CUDA 9.0)
* GCC 5+
* MMCV
MMDetection Hl MMCV JRAEAEMEANT Fr7R, 75 24238 IR MMCV AR PAsEE 02226 H B )

R O IR AL T mmev, EIETFEEMMH pip uninstall mmev HIFE ZHER) mmev, W[}
2457 mmev Al mmev-full, FF£4k ModuleNotFoundError £k,



https://mmcv.readthedocs.io/en/latest/#installation
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CHAPTER 2

¥t
Ho

2.1 NEFiFIZEHE

s M Bl B & T4 CUDA 10.1, 3% B4R T — 52 A ELT conda %% MMDetection [F) A<, 0] PAS:
N TR

conda create -n openmmlab python=3.7 pytorch==1.6.0 cudatoolkit=10.1 torchvision -c._
—pytorch -y

conda activate openmmlab

pip install openmim

mim install mmcv-full

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

cd mmdetection

pip install -r requirements/build.txt

pip install -v -e

2.2 FEZINE

1. fifi[f] conda Fr@ EHIFREE, FHHE KB IUIAGT ;

conda create —-n open-mmlab python=3.7 -y

conda activate open-mmlab

2. FF PyTorch ‘B[ 4% PyTorch £ torchvision, 40 :



https://pytorch.org/

MMDetection, & 1ThR4 2.27.0

conda install pytorch torchvision -c pytorch

TER: F2 Rk CUDA )4k A FNZATIA LT . 7T DAYE PyTorch B |6 25 75 Fil g i By SCH51) CUDA
FRAS o

# 1 BIUNTE /usr/local/cuda %% T CUDA 10.1, H:AH4¢8 PyTorch 1.5, 853245 37+ CUDA
10.1 [T 2 PyTorch:

conda install pytorch cudatoolkit=10.1 torchvision -c pytorch

B 2 BIUAE /usr/local/cuda [4¢%E T CUDA 9.2, FAH4244E PyTorch 1.3.1, WS 440 3 CUDA
9.2 [ Fiif 7 PyTorch:

conda install pytorch=1.3.1 cudatoolkit=9.2 torchvision=0.4.2 -c pytorch

WA LA AL, 2 MRS A4 PyTorch, WIRT AR SEZ ) CUDA JiA<, 4 CUDA
9.0,

2.3 %3 MMDetection

FRATE U Fl MIM 32435 MMDetection :

pip install openmim

mim install mmdet

MIM G5 [ 223 OpenMMLab [1935 H DA KX I K43 o
5, Bl PATF-3h4i3%E MMDetection :
1. 224k mmev-full, FRATTESUE ] TR AR 4o -

pip install mmcv-full —-f https://download.openmmlab.com/mmcv/dist/{cu_version}/

< {torch_version}/index.html

FEFEHHAOFTHR) {cu_version} il {torch_version} FHR N AMA . #lan: ¥ CUDA 11 fl
PyTorch 1.7.0 (FREE T, RTRAGEH I iy & 25 e f A ) MMCV -

pip install mmcv-full -f https://download.openmmlab.com/mmcv/dist/cull0/torchl.7.
—0/index.html

2% MMCV FREUR R AR ) MMCV Ir 328 (117 A [l 1) PyTorch A1 CUDA JiiAS . [R]iF, o] pAE
PATR 6 247 N IE S 4 15 MMCV -

4 Chapter 2. ¥k


https://pytorch.org/
https://github.com/open-mmlab/mim
https://mmcv.readthedocs.io/en/latest/#installation
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git clone https://github.com/open-mmlab/mmcv.git

cd mmcv
MMCV_WITH_OPS=1 pip install -e . # % ¥4 mmcv-full
cd ..

Sk, A T g

pip install mmcv-full

PyTorch £ 1.x.0 Fl 1.x.1 Z [l 5 E3E4E0, # mmev-full HEAE 1.x.0 (g, anEARM PyTorch Hi
A 1x.1, RATPATCOHEZEEHE 1.x.0 iRAS 1% 1) mmev-full ,

# ® A1 W48 PyTorch W /IR A5
pip install mmcv-full -f https://download.openmmlab.com/mmcv/dist/cull0/torchl.7/

—index.html

2735 MMDetection :

PR AELEEE AL U A2 M\ pip Z¢ (i H mmdetection:

pip install mmdet

BCE M git gAY

git clone https://github.com/open-mmlab/mmdetection.git
cd mmdetection
pip install -r requirements/build.txt

pip install -v -e . # or "python setup.py develop"

BRI DA Instaboost, 4543, ol LVIS $diade

# %% instaboost 1R ¥

pip install instaboostfast

pip install git+https://github.com/cocodataset/panopticapi.git
¢ %% LVIS KA E KB

pip install git+https://github.com/lvis-dataset/lvis—api.git
# % ¥ albumentations K ¥i

pip install -r requirements/albu.txt

R

(1) %18 LA ], MMDetection %27 dev BT, PRIMAEASHUGH AL AT 2 ekl 2 A2, Jorl #oh

LA
(2) 4n

BB ] opencv-python-headless MAE opencv-python, B[PATEZEE MMCV 2 Bi4cdt;

2.3. %%t MMDetection 5
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(3) — BB MKZ W] DAERERY o B X SR B ARB A T B R R A, WIRTPABEA pip install -v —e
LS. WERZA B AR albumentations fll imagecorruptions XAMKHEII, FTPAEH pip
install -r requirements/optional.txt ¥fTFahZed, s HAEMH pip BHEEIrE R HMzh e
(flin pip install -v -e .[optionall), SZHEMHIMTIAEM ARG NS all, tests, build PAK

optional ,

4 WmHRAFHEMH albumentations, AT ] pip install -r requirements/albu.
txt B # pip install -U albumentations --no-binary qudida,albumentations
T, MAMBEMHH pip install albumentations>=0.3.2 7202 M) & [H B} 20 2%
opencv-python-headless (HIffi © 4 %% T opencv-python &K 4EE) . AT ALK
albumentations JGHE ISR, DAFIIRIRA [ B4E3E opencv—python #ll opencv-python-headless,
RA [l 224 T RE S B — S8R, SEZ A0 275 1 ) .

24 R CPU &3

AT e e R CPU ERSE (CUDA AT ).

15 CPU KR, IRAMEATREZLI SR (752 MMCV JAR >= 1.4.4), IR HERE, SR DA T S RERF7E CPU A
A FARERE -

* Deformable Convolution

¢ Modulated Deformable Convolution

* ROI pooling

* Deformable ROI pooling

¢ CARAFE: Content-Aware ReAssembly of FEatures
» SyncBatchNorm

* CrissCrossAttention: Criss-Cross Attention
* MaskedConv2d

e Temporal Interlace Shift

e nms_cuda

* sigmoid_focal_loss_cuda

¢ bbox_overlaps

S1T: A U7 = R el wos L (RO R e R 2R B2 S < RO N2 S = i % i e AR ]
Je¥EAE CPU iz AT A SRR -

p Chapter 2. ¥k


https://albumentations.ai/docs/getting_started/installation/#note-on-opencv-dependencies
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2.5 B—Ffhiki®: Docker &%

FATHRML T Dockerfile A= Ei1% , AR docker FYMAS >=19.03,

# £ F PyTorch 1.6, CUDA 10.1 #* R4 1%

docker build -t mmdetection docker/

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

2.6 EHZ/ 1 MMDetection lEA#1TH A

UIZRAINARRY AR © 2845 PYTHONPATH A ibAT 2,  DABRERBIAS (3 24 1l H 5%+ # MMDetection.,
TP P 2RI MMDetection Tii AN 24 BT IEAEAE B, R DA Bt BRAEAR ¢ B A A AR A -

PYTHONPATH="$ (dirname $0)/..":SPYTHONPATH

2.5. B—Fhi%k$E: Docker & 7



https://github.com/open-mmlab/mmdetection/blob/master/docker/Dockerfile
https://docs.docker.com/engine/install/
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CHAPTER 3

DS IE

N T BE R AR IER 2% T MMDetection MR T3 9FREE, FATRTAIZ 775 B4 Python AU S ) fa AL A 25
PR R

from mmdet.apis import init_detector, inference_detector

config_file = 'configs/faster_rcnn/faster_rcnn_r50_fpn_1x_coco.py'

# M model zoo T # checkpoint 3t j{ # checkpoints/' X H T

# W dk A4 : http://download.openmmlab.com/mmdetection/v2.0/faster_rcnn/faster _rcnn_r50_
—fpn_I1x_coco/faster_rcnn_r50_fpn_I1x_coco_20200130-047c8118.pth

checkpoint_file = 'checkpoints/faster_rcnn_r50_fpn_1x_coco_20200130-047c8118.pth"
device = 'cuda:0'

# e LR &

model = init_detector (config_file, checkpoint_file, device=device)

# HEETERK

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

QA )4 %% MMDetection,  JI|_E i A AL T PASE B HIIZ T T .
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cHAPTER 4

EBi)E

4.1 gt

M MMDetection V2.0 {2, FA7 ] H S 4E AR, VIx AR E L35 .

4.2 XERE

o FTERRIENEAE coco_2017_train Eill%:, HF coco_2017_val LB,

o TAVEEH AR

* fIT pytorch-style [\ ImageNet T 1)l| 2% =T W 2% 3 H PyTorch [T | caffe-style T )11 25 & T W 2% 3
H detectron2 i R AL

s AT HHAMREELFILE, XTI ERY GPU W EZE 8 4~ GPU B torch.cuda.
max_memory_allocated () Wi K{H, MHEER/MT nvidia-smi T 78 F{H.

o FRATLAM 2% forward F1J5 AL A B AN AR R HESL IR (B] , AN S 80l n 2k i 1) . Bir A 45 2R @ 2 bench-
mark.py JIASTIE AT S . IZBIAS ST EHER 2000 5K BHZ 1T HE .

11


https://github.com/open-mmlab/mmdetection/blob/master/tools/analysis_tools/benchmark.py
https://github.com/open-mmlab/mmdetection/blob/master/tools/analysis_tools/benchmark.py

MMDetection, & 1ThR4 2.27.0

4.3 ImageNet TRl ZER

i 1f ImageNet 432455 TN R 3 T W 25 AT R0 I Ak 2 R 5 DL RS A . BIrds FOI 2 204 1) e 2 80 vl DAYE
open_mmlab 13K E| . AR img_norm_cfg FFMFEE, FRATTLAR I ImageNet Fi il 4588534 DA L
Tl O -
 TorchVision: torchvision B E, 117 ResNet50, ResNet101, img_norm_cfg A dict (mean=[123.
675, 116.28, 103.53], std=[58.395, 57.12, 57.375], to_rgb=True),

* Pycls: pycls A E, M7 RegNetX, img_norm_cfg 4 dict ( mean=[103.530, 116.280,
123.675], std=[57.375, 57.12, 58.395], to_rgb=False),

* MSRA styles: MSRA #BIAE, £ ResNet50_Caffe, ResNetl01_Caffe. img_norm_cfg & dict (
mean=[103.530, 116.280, 123.675], std=[1.0, 1.0, 1.0], to_rgb=False),

 Caffe2 styles: Bt H 17 ResNext101_32x8d. img_norm_cfg 4 dict (mean=[103.530, 116.
280, 123.675]1, std=[57.375, 57.120, 58.395], to_rgb=False),

e Other styles: SSD f{J img_norm_cfg N dict (mean=[123.675, 116.28, 103.53], std=I[1,
1, 11, to_rgb=True), YOLOV3 [ img_norm_cfg A dict (mean=[0, 0, 0], std=[255.
, 255., 255.], to_rgb=True),

MMdetection % FH 21| 4 1 W 25415 W1 F R Fs

4.4 Baselines

4.41 RPN

E5% RPN,

4.4.2 Faster R-CNN

2% Faster R-CNN,

4.4.3 Mask R-CNN

%2 Mask R-CNN,

12 Chapter 4. {#HEIE


https://github.com/open-mmlab/mmcv/blob/master/mmcv/model_zoo/open_mmlab.json
https://github.com/facebookresearch/pycls
https://github.com/KaimingHe/deep-residual-networks
https://github.com/open-mmlab/mmdetection/blob/master/configs/rpn
https://github.com/open-mmlab/mmdetection/blob/master/configs/faster_rcnn
https://github.com/open-mmlab/mmdetection/blob/master/configs/mask_rcnn

MMDetection, £ 1ThRa 2.27.0

4.4.4 Fast R-CNN ({#HiRaiit&H#Y proposals)

2% Fast R-CNN,

4.4.5 RetinaNet

2% RetinaNet,

4.4.6 Cascade R-CNN and Cascade Mask R-CNN

2% Cascade R-CNN,

4.4.7 Hybrid Task Cascade (HTC)

ES% HIC,

4.4.8 SSD

&% SSD,

4.4.9 Group Normalization (GN)

15§22 Group Normalization

4.4.10 Weight Standardization

15 2&% Weight Standardization,

4.4.11 Deformable Convolution v2

15 2% Deformable Convolutional Networks,

4.4. Baselines 13


https://github.com/open-mmlab/mmdetection/blob/master/configs/fast_rcnn
https://github.com/open-mmlab/mmdetection/blob/master/configs/retinanet
https://github.com/open-mmlab/mmdetection/blob/master/configs/cascade_rcnn
https://github.com/open-mmlab/mmdetection/blob/master/configs/htc
https://github.com/open-mmlab/mmdetection/blob/master/configs/ssd
https://github.com/open-mmlab/mmdetection/blob/master/configs/gn
https://github.com/open-mmlab/mmdetection/blob/master/configs/gn+ws
https://github.com/open-mmlab/mmdetection/blob/master/configs/dcn

MMDetection, £ 1ThEZ 2.27.0

4.4.12 CARAFE: Content-Aware ReAssembly of FEatures

155 % CARAFE,

4.4.13 Instaboost

5% Instaboost,

4.4.14 Libra R-CNN

%% Libra R-CNN,

4.4.15 Guided Anchoring

1#52% Guided Anchoring,

4.4.16 FCOS

&% FCOS.,

4.4.17 FoveaBox

2% FoveaBox.,

4.4.18 RepPoints

&% RepPoints,

4.4.19 FreeAnchor

%2 FreeAnchor,

12 Chapter 4. #E#&Ips


https://github.com/open-mmlab/mmdetection/blob/master/configs/carafe
https://github.com/open-mmlab/mmdetection/blob/master/configs/instaboost
https://github.com/open-mmlab/mmdetection/blob/master/configs/libra_rcnn
https://github.com/open-mmlab/mmdetection/blob/master/configs/guided_anchoring
https://github.com/open-mmlab/mmdetection/blob/master/configs/fcos
https://github.com/open-mmlab/mmdetection/blob/master/configs/foveabox
https://github.com/open-mmlab/mmdetection/blob/master/configs/reppoints
https://github.com/open-mmlab/mmdetection/blob/master/configs/free_anchor

MMDetection, & 1T 2.27.0

4.4.20 Grid R-CNN (plus)

5% Grid R-CNN,

4.4.21 GHM

HZ% GHM.

4.4.22 GCNet

&% GCNet,

4.4.23 HRNet

5% HRNet,

4.4.24 Mask Scoring R-CNN

15257 Mask Scoring R-CNN,

4.4.25 Train from Scratch

1% Rethinking ImageNet Pre-training,

4.4.26 NAS-FPN

5% NAS-FPN,

4.4.27 ATSS

5% ATSS.

4.4. Baselines

15


https://github.com/open-mmlab/mmdetection/blob/master/configs/grid_rcnn
https://github.com/open-mmlab/mmdetection/blob/master/configs/ghm
https://github.com/open-mmlab/mmdetection/blob/master/configs/gcnet
https://github.com/open-mmlab/mmdetection/blob/master/configs/hrnet
https://github.com/open-mmlab/mmdetection/blob/master/configs/ms_rcnn
https://github.com/open-mmlab/mmdetection/blob/master/configs/scratch
https://github.com/open-mmlab/mmdetection/blob/master/configs/nas_fpn
https://github.com/open-mmlab/mmdetection/blob/master/configs/atss

MMDetection, £ 1ThEZ 2.27.0

4.4.28 FSAF

1§ 5% FSAF,

4.4.29 RegNetX

&% RegNet,

4.4.30 Res2Net

%% Res2Net,

4.4.31 GRolE

&% GROoIE,

4.4.32 Dynamic R-CNN

1427 Dynamic R-CNN,

4.4.33 PointRend

522 PointRend,

4.4.34 DetectoRS

#H25% DetectoRS,

4.4.35 Generalized Focal Loss

1525 % Generalized Focal Loss,

16
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https://github.com/open-mmlab/mmdetection/blob/master/configs/fsaf
https://github.com/open-mmlab/mmdetection/blob/master/configs/regnet
https://github.com/open-mmlab/mmdetection/blob/master/configs/res2net
https://github.com/open-mmlab/mmdetection/blob/master/configs/groie
https://github.com/open-mmlab/mmdetection/blob/master/configs/dynamic_rcnn
https://github.com/open-mmlab/mmdetection/blob/master/configs/point_rend
https://github.com/open-mmlab/mmdetection/blob/master/configs/detectors
https://github.com/open-mmlab/mmdetection/blob/master/configs/gfl

MMDetection, & 1T 2.27.0

4.4.36 CornerNet

2% CornerNet,

4.4.37 YOLOvV3

1§ &% YOLOV3,

4.4.38 PAA

HZ% PAA,

4.4.39 SABL

&% SABL.,

4.4.40 CentripetalNet

15257 CentripetalNet,

4.4.41 ResNeSt

5% 7% ResNeSt,

4.4.42 DETR

5% DETR,

4.4.43 Deformable DETR

1423 Deformable DETR,

4.4. Baselines

17


https://github.com/open-mmlab/mmdetection/blob/master/configs/cornernet
https://github.com/open-mmlab/mmdetection/blob/master/configs/yolo
https://github.com/open-mmlab/mmdetection/blob/master/configs/paa
https://github.com/open-mmlab/mmdetection/blob/master/configs/sabl
https://github.com/open-mmlab/mmdetection/blob/master/configs/centripetalnet
https://github.com/open-mmlab/mmdetection/blob/master/configs/resnest
https://github.com/open-mmlab/mmdetection/blob/master/configs/detr
https://github.com/open-mmlab/mmdetection/blob/master/configs/deformable_detr

MMDetection, £ 1ThEZ 2.27.0

4.4.44 AutoAssign

5% AutoAssign.

4.4.45 YOLOF

15 5% YOLOF,

4.4.46 Seesaw Loss

1 2% Seesaw Loss.

4.4.47 CenterNet

%% CenterNet,

4.4.48 YOLOX

&% YOLOX,

4.4.49 PVT

5 5% PVT,

4.4.50 SOLO

&% SOLO,

4.4.51 Queryinst

2% Querylnst,
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https://github.com/open-mmlab/mmdetection/blob/master/configs/autoassign
https://github.com/open-mmlab/mmdetection/blob/master/configs/yolof
https://github.com/open-mmlab/mmdetection/blob/master/configs/seesaw_loss
https://github.com/open-mmlab/mmdetection/blob/master/configs/centernet
https://github.com/open-mmlab/mmdetection/blob/master/configs/yolox
https://github.com/open-mmlab/mmdetection/blob/master/configs/pvt
https://github.com/open-mmlab/mmdetection/blob/master/configs/solo
https://github.com/open-mmlab/mmdetection/blob/master/configs/queryinst

MMDetection, & 1T 2.27.0

4.4.52 RF-Next

5257 RF-Next.

4.4.53 Other datasets

FA1ALE PASCAL VOC, Cityscapes F1 WIDER FACE | X — 265 647 7 S0t

4.4.54 Pre-trained Models

FAT I 22 ROBENZRAN 5K () Y1 2R SR R I 25 F ResNet-50 Fll RegNetX-3.2G 42 T W 45 1 Faster R-CNN
Fl Mask R-CNN . 5 SEA5R1 ] DAVE A R AT 55 10 T I A58

4.5 REEHE

4.5.1 JJIgRERE R E

FATHAE analyze_logs.py RATENN G & —RIERFIIE . REIES% Log Analysis,

FATE H AR FATHE L Mask R-CNN I 5 3 B2 47 08 (BhHls /& A detectron2 &2 75 2K) . 7
mmdetection H1, FAT{# F§ mask_rcnn_r50_caffe_fpn_poly_1x_coco_vl.py #E47 E#EN K. B 5 detectron2 [¥
mask_renn_R_50_FPN_noaug_Ix.yaml &8 584, [N, FATEHME TEARCERIIZ: log fENS % . H
T#kid GPU i), Fents4i i 100-500 kA (B2 Fr it f ok 1 5.

4.5.2 #ETRETE)E

AT benchmark.py X HE RIS E) BEATREE D 1 JHIAS K438 2000 5K P H-H- 1195 Z 08 B 5 UCHERE Y F- 1
HEFRIE] . W] DAIE 1% E LOG-INTERVAL ek 7% log i i [aIFE (ERINK 50).

python tools/benchmark.py ${CONFIG} ${CHECKPOINT} [--log—-interval $[LOG-INTERVAL]] [--

—fuse-conv-bn]

RO A R B e R IR ] IR B fuse—conv—Ton, HUIRCE T DA HERHI ) B 4.
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https://github.com/open-mmlab/mmdetection/blob/master/configs/rfnext
https://github.com/open-mmlab/mmdetection/blob/master/configs/pascal_voc
https://github.com/open-mmlab/mmdetection/blob/master/configs/cityscapes
https://github.com/open-mmlab/mmdetection/blob/master/configs/wider_face
https://github.com/open-mmlab/mmdetection/blob/master/configs/regnet
https://github.com/open-mmlab/mmdetection/blob/master/configs/faster_rcnn
https://github.com/open-mmlab/mmdetection/blob/master/configs/mask_rcnn
https://github.com/open-mmlab/mmdetection/blob/master/tools/analysis_tools/analyze_logs.py
https://mmdetection.readthedocs.io/en/latest/useful_tools.html#log-analysis
https://github.com/facebookresearch/detectron2/blob/master/docs/notes/benchmarks.md/
https://github.com/open-mmlab/mmdetection/blob/master/configs/mask_rcnn/mask_rcnn_r50_caffe_fpn_poly_1x_coco_v1.py
https://github.com/facebookresearch/detectron2/blob/master/configs/Detectron1-Comparisons/mask_rcnn_R_50_FPN_noaug_1x.yaml
https://download.openmmlab.com/mmdetection/v2.0/benchmark/mask_rcnn_r50_caffe_fpn_poly_1x_coco_no_aug/mask_rcnn_r50_caffe_fpn_poly_1x_coco_no_aug_compare_20200518-10127928.pth
https://download.openmmlab.com/mmdetection/v2.0/benchmark/mask_rcnn_r50_caffe_fpn_poly_1x_coco_no_aug/mask_rcnn_r50_caffe_fpn_poly_1x_coco_no_aug_20200518_105755.log.json
https://github.com/open-mmlab/mmdetection/blob/master/tools/analysis_tools/benchmark.py

MMDetection, & 1ThR4 2.27.0

4.6 5 Detectron2 ¥fEL

FeATHE B BRI B 7 1 %) mmdetection Al Detectron2 ¥EA7XF . X k6 JF (I 1Y) detectron2 [¥) commit id A
185c27e(30/4/2020), J T 2 FXFLG, AR SBR[/ —Hlgs N kAT,

4.6.1 &

* 8 NVIDIA Tesla V100 (32G) GPUs

« Intel(R) Xeon(R) Gold 6148 CPU @ 2.40GHz

4.6.2 BREGIHE

e Python 3.7

e PyTorch 1.4

* CUDA 10.1

* CUDNN 7.6.03

* NCCL 2.4.08

4.6.3 1EE

4.6.4 JISEE

UIGRIEEE R sfiter e JEHE, G5 R BT

4.6.5 HHERE
fEPRE R i e BRK GPU TR 1Y fps(img/s) SRR, #mdisr. S 75 Detectron fRFF—E(, FATHIS RS

IR 25 T R ARl XFF Mask RCNN, FATZER 7548+ RLE i ia). FAMERE S H A TE
DT . T RERZE SR, EOT 4 R S LA I A B e R — 2

4.6.6 %M E
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https://github.com/facebookresearch/detectron2.git
https://github.com/facebookresearch/detectron2/tree/185c27e4b4d2d4c68b5627b3765420c6d7f5a659

CHAPTER D

RIS BT

51 1 ERLMENE

5.1.1 1.1 #EZ2/BZ

o i2InEE i MMDetection %A Ry Lk FE (—

o 2K 4YE MMDetection 3k Fdt i it (72)

o P23 8 MMDetection ' Head i fi

5.1.2 1.2 HEmEiZE

)

o BiR%d2 MMDetection YPig 1507k (—): RetinaNet Jefic B i¥:A#
o 2PN E R MMDetection Y35 %7 (—2): Faster R-CNNIMask R-CNN

o 2% 4R MMDetection H17%55 Fl 83 (&)

« EHA%EHE MMDetection H1# I #3% (0):

o AN AR MMDetection H 53 (10

o 2% 4R MMDetection H17%55 Fl 835 (73):

o IEAA%FAR MMDetection H 5 ()
¥

#2 MMDetection H 3 153 (J\):

o i

FCOS

ATSS

Cascade R-CNN

YOLOF

CenterNet

YOLACT
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https://zhuanlan.zhihu.com/p/337375549
https://zhuanlan.zhihu.com/p/341954021
https://zhuanlan.zhihu.com/p/343433169
https://zhuanlan.zhihu.com/p/346198300
https://zhuanlan.zhihu.com/p/349807581
https://zhuanlan.zhihu.com/p/358056615
https://zhuanlan.zhihu.com/p/358125611
https://zhuanlan.zhihu.com/p/360952172
https://zhuanlan.zhihu.com/p/370758213
https://zhuanlan.zhihu.com/p/374891478
https://zhuanlan.zhihu.com/p/376347955
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o BN EYE MMDetection F1 A (JU): AutoAssign

* YOLOX #£ MMDetection H14g i 4 ik LA

o WEMEIEL JRATPAJEEE T ! /MBI - MMDetection i3 SSDLite . MobileNetV2YOLOV3 i K 25 i v

5.1.3 1.3 TAX

* OpenMMLab FHRAHE LI LR AMP 1 IEHFTHF 75X

« INAEREEEE ! T T HR G RV R RS H AR AR I

» MMDetection [&15 45 Resize 141158 OpenMMLab

« EAFATRHIN 4G BF

« MMDet J# #X £ Fi MMCls (] Backbone? it & ST H 172

5.1.4 1.4 MF 9%

* COCO #ffide I Ix B R M2 RN 2 RUZIZ?

* MMDetection ' SOTA & LS HRF )| Zrid # i BN 21 eval T2
BT PyTorch 1) MMDetection Hlll R BEHLIEAR A i 4L

FARYEE . W EE. anchor-based. anchor-free 33 U 2 [A] 5 {45 A5 7
EARKHI R B2 S i, A HERA I 1S s poRkg ?

o REENT, WIASADITEA:, BATTHAREN, A2 A AATTH?

o H bR I S AT A4 0] DA ?
« QI Transformer 75 CV IR AT, KA AT AEREI CNN 132
e MMDetection YIfi]=¢ 3] Y AL ?

o QTR TS E ARG I g ?

5.1.5 1.5 H{th

o ATFANN) MMDetection ¢ 2] ¥ 2k (IS N5

e OpenMMLab #1: X %7 YOLOX & Pl
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https://zhuanlan.zhihu.com/p/378581552
https://zhuanlan.zhihu.com/p/398545304
https://zhuanlan.zhihu.com/p/402781143
https://zhuanlan.zhihu.com/p/375224982
https://zhuanlan.zhihu.com/p/443499860
https://zhuanlan.zhihu.com/p/381117525
https://zhuanlan.zhihu.com/p/430123077
https://zhuanlan.zhihu.com/p/436865195
https://www.zhihu.com/question/462170786/answer/1915119662
https://www.zhihu.com/question/471189603/answer/2195540892
https://www.zhihu.com/question/453511684/answer/1839683634
https://www.zhihu.com/question/428972054/answer/1619925296
https://www.zhihu.com/question/391577080/answer/1612593817
https://www.zhihu.com/question/343768934/answer/1612580715
https://www.zhihu.com/question/280703314/answer/1627885518
https://www.zhihu.com/question/437495132/answer/1686380553
https://www.zhihu.com/question/451585041/answer/1832498963
https://www.zhihu.com/question/341401981/answer/1848561187
https://zhuanlan.zhihu.com/p/369826931
https://zhuanlan.zhihu.com/p/405913343
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5.2 2 # XHEILE

o FARTAPIRIINL IR % Mask R-CNN (40

5.2. 2 HXRBEXR 23


https://zhuanlan.zhihu.com/p/414082071
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CHAPTER O

1 ERE BRAERRERIRSE LRI THIE

MMDetection 7 Model Zoo H$ it TR PAE THAR LAY, I SR 2 FidniE R4, U4 Pascal VOC, COCO,
Cityscapes, LVIS %5, 33X {73 SCRERF 2 B A0AAT il X LEBEAURI bR ERIE SR KB A7 — 283 IUAOAT 45, 13

o BB ESS E B B A T HE R
o AERRIEREAE BB R
o AERRERG S EINZRPTE i

6.1 {EHIAFRYETHE

FEPLZ AR G U Rl AR I MR _EAY H AR . #E MMDetection H, — MBI E SCR— AN BC ESCPFHINS
I A7A#FE checkpoint SCHFA IR ST £ -

¥, TRTHEUA Faster RONN JF48, B 0B SCHEAT checkpoint SCPEAEM . TR THEILAT checkpoint S/ F 4L
#l| checkpoints XN,

25


https://mmdetection.readthedocs.io/en/latest/model_zoo.html
https://github.com/open-mmlab/mmdetection/tree/master/configs/faster_rcnn
https://github.com/open-mmlab/mmdetection/blob/master/configs/faster_rcnn/faster_rcnn_r50_fpn_1x_coco.py
http://download.openmmlab.com/mmdetection/v2.0/faster_rcnn/faster_rcnn_r50_fpn_1x_coco/faster_rcnn_r50_fpn_1x_coco_20200130-047c8118.pth
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6.1.1 #EMSEEREEZDO

MMDetection S 7E & Fi_EHERRFE{E T Python fY i 2 A 1 o N T2 B SL AU ANLE Rl U b oA T HERR A
BIFs

from mmdet.apis import init_detector, inference_detector

import mmcv

# 3 EHEA T E XA checkpoint X ff #
config_file = 'configs/faster_rcnn/faster_rcnn_r50_fpn_1x_coco.py'

checkpoint_file = 'checkpoints/faster_rcnn_r50_fpn_1x_coco_20200130-047c8118.pth’

# R B E XM checkpoint X 4 2 # A

model = init_detector (config_file, checkpoint_file, device='cuda:0")

*MAEKERAIFRTHER

img = 'test.jpg' # M #F img = mmcv.imread(img), X HEE K NS IE — K
result = inference_detector (model, img)
FE-AFHE DS RTAA

model.show_result (img, result)

#F HRAERTANERRFEAER

model.show_result (img, result, out_file='result.jpg')

# MK AR T &R
video = mmcv.VideoReader ('video.mp4")
for frame in video:
result = inference_detector (model, frame)

model.show_result (frame, result, wait_time=1)

jupyter notebook I ¥ i /R FEBIFE demo/inference_demo.ipynb

6.1.2 R¥#E0O-F#F Python 3.7+

XJF Python 3.7+, MMDetection 4 74211, FIf] CUDA jii, 46 GPU RS N2 PH % CPU, MM
{85 CPU/GPU FEBALR RN ] i BEA B B S A A R . (EHEFIR AR, R R BCRREAS A AT AN [ B 2R i
FRARRE I K HLIZTT

I PAZ % tests/async_benchmark.py X R4 O 2042 D is T TR

import asyncio
import torch
from mmdet.apis import init_detector, async_inference_detector

from mmdet .utils.contextmanagers import concurrent

EET D)
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https://github.com/open-mmlab/mmdetection/blob/master/demo/inference_demo.ipynb
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(€A

async def main():
config_file = 'configs/faster_rcnn/faster_rcnn_r50_fpn_1x_coco.py'
checkpoint_file = 'checkpoints/faster_rcnn_r50_fpn_1x_coco_20200130-047c8118.pth'
device = 'cuda:0"'

model = init_detector (config_file, checkpoint=checkpoint_file, device=device)

# AT R TIHAHE S KA K
streamgueue = asyncio.Queue ()
# NI R ADNEXT HATHEE

streamqueue_size = 3

for _ in range (streamqueue_size) :

streamqueue.put_nowait (torch.cuda.Stream(device=device))

*MRERKBERAFRETER
#

img = 'test.jpg' or % # img = mmcv.imread(img), X FHEE I N 28—k

async with concurrent (streamqueue) :

result = await async_inference_detector (model, img)

#E—NNFHEFOPRERTAMN
model.show_result (img, result)
#RER TN ERBRENE R

model .show_result (img, result, out_file='result.jpg')

asyncio.run(main())

6.1.3 "Rk

FATEARGE T = NEORAS, BT &2 S 1 SSBm . Pt .

B Ak

RORTERIKR I )T BT AT, WTPAJTIE --async-test RIHATRAMER

python demo/image_demo.py \
S{IMAGE_FILE} \
S{CONFIG_FILE} \
S{CHECKPOINT_FILE} \
[-—device S${GPU_ID}] \

[Cauy
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https://github.com/open-mmlab/mmdetection/tree/master/demo
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(% L0

[-—score—-thr SCORE_THR}] \

[-—async-test]

BT

python demo/image_demo.py demo/demo.jpg \
configs/faster_rcnn/faster_rcnn_r50_fpn_1x_coco.py \
checkpoints/faster_rcnn_r50_fpn_1x_coco_20200130-047c8118.pth \

—-—device cpu

3 B8 L]

T 1 S S A HE ER A A

python demo/webcam_demo.py \
CONFIG_FILE} \
CHECKPOINT_FILE \
[-—device GPU_ID}] \

[-—camera-id CAMERA-ID}] \

[-—score-thr SCORE_THR}]

IBITRERL:

python demo/webcam_demo.py \
configs/faster_rcnn/faster_rcnn_r50_fpn_1x_coco.py \

checkpoints/faster_rcnn_r50_fpn_1x_coco_20200130-047c8118.pth

LTI

BORAEAIIREG] D EATHERRY B AR o

python demo/video_demo.py \
IDEO_FILE} \
CONFIG _FILE} \

CHECKPOINT_FILE} \

[-—device GPU_ID}] \

[-—score-thr SCORE_THR}] \

[-—out OUT_FILE}] \

[-—show] \

[-—wait-time S{WAIT TIME}]
EATRE:
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python demo/video_demo.py demo/demo.mpd \
configs/faster_rcnn/faster_rcnn_r50_fpn_1x_coco.py \
checkpoints/faster_rcnn_r50_fpn_1x_coco_20200130-047¢c8118.pth \

——out result.mp4

PSTEEG, BRINERAE

DRTERIRREG_EVEATHERR A AT, G 2R

python demo/video_gpuaccel_demo.py \
VIDEO FILE} \

CONFIG_FILE} \
CHECKPOINT_FILE \

——device GPU_ID}] \
—-—-score—thr SCORE_THR}] \

——nvdecode] \

(
(
(
(
(
[

-—out OUT_FILE}] \
——show] \
——wait-time WAIT_TIME}]

SEATHED:

python demo/video_gpuaccel_demo.py demo/demo.mp4d \
configs/faster_rcnn/faster_rcnn_r50_fpn_1x_coco.py \
checkpoints/faster_rcnn_r50_fpn_1x_coco_20200130-047¢c8118.pth \

——nvdecode —--out result.mp4

6.2 FEfRERIER LRI/ EER

N MM RRE L, FRATIE B 2 AR R AR B HAEAT I (. MMDetection 272 A AR AR,
{4 COCO , Pascal VOC , Cityscapes S5 X — 70 & /M4 UMM ORI Bdm g L BUA B

6.2.1 HREESZ

— BBV IR AR, H AN Pascal VOC M H BB AR, B35 COCO S54H A HT Pl LA E Ty [ i 2 B2 14 190l
FREL, W 7ERNATSSH, Pascal VOC 2012 /2 Pascal VOC 2007 [ TEAZ &Y &, FoAT@# K4 —i M .
FATE VR B T2k, RIEMEEE SNTRIEASCIer, Rl 5 m =, REIREMR E &
HEHEF| SMMDETECTION/data X, &AW NFIR. WERARI SCIEICEEH AT R RITE, VRTEZAE
BB SO AR G B B AR . FRATIFRAL TR 8 COCO S HREEM AT, /-1 AIZFT python tools/misc/
download_dataset.py —-dataset-name coco2017 F# COCO %4,

6.2. FEIREHESR EMAAFTRE 29



https://cocodataset.org/
http://host.robots.ox.ac.uk/pascal/VOC
https://www.cityscapes-dataset.com/
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mmdetection
F— mmdet
— tools
— configs
— data
F— coco

— annotations
F— train2017
F— val2017

F— test2017
cityscapes

— annotations
F— leftImg8bit
| F— train

\ I— val

F— gtFine

\ — train

\ I— val

VOCdevkit
F— voc2007
F— voc2012

R

A BRI AN COCO-stuff $(Hi4E, i HTC, DetectoRS Fl SCNet, #R0] AR #HH-AEHEE 15 coco
SRR o SCPFR LR 454 -

mmdetection

I— data

| F— coco

| | F— annotations

| | F— train2017

| | F— val2017

| | F— test2017

| | }— stuffthingmaps

PanopticFPN % 4> 5 43 % 45 % 22 5145 41 ) COCO Panoptic 33245, R PAF 2 I JE =114 coco/
annotations UM . SUIFJELIR AT 451 -

mmdetection

— data
F— coco

| F— annotations

| | — panoptic_train2017.json
| | — panoptic_train2017

| | — panoptic_val2017.json

[y
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http://calvin.inf.ed.ac.uk/wp-content/uploads/data/cocostuffdataset/stuffthingmaps_trainval2017.zip
http://images.cocodataset.org/annotations/panoptic_annotations_trainval2017.zip
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(% L0

| | \ F—— panoptic_val2017
| | F— train2017

| | F— val2017

| | F— test2017

Cityscape % #f5 S8 RO AR FEMS UK B He 4, DL COCO i S tm M U AR 5 — 2, (] tools/

dataset_converters/cityscapes.py ¥ 580

pip install cityscapesscripts

python tools/dataset_converters/cityscapes.py \
./data/cityscapes \
—-nproc 8 \

—--out-dir ./data/cityscapes/annotations

6.2.2 XM HHEE
AR T LA, RN — DB BATE T 4l (COCO, Pascal VOC, Cityscapes %) _FHPER
FAVSCREAEAN T HREE T 3
* ¥ GPU i
+ CPU iz
« B R Z GPU K
o 277 R
ARV E IR, el AT A B AR P TI A

# ¥ cru I &
python tools/test.py \
CONFIG_FILE} \
CHECKPOINT_FILE \
[-—-out RESULT _FILE}] \
[-—eval S${EVAL_METRICS}] \

[-=—show]

# cPu MR : ZH GPU HETE GPU MR M A
export CUDA_VISIBLE_DEVICES=-1
python tools/test.py \
CONFIG_FILE} \
CHECKPOINT_FILE} \
[-—out RESULT_FILE}] \
[-—eval S${EVAL_METRICS}] \

[y
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(% L0

[-—show]

# ¥ E % cru MR
bash tools/dist_test.sh \
CONFIG_FILE} \
CHECKPOINT_FILE \
GPU_NUM} \
[--out RESULT_FILE}] \
[-—eval EVAL_METRICS}]

tools/dist_test.sh WL EMNL, AT FEMIM PyTorch 1y ) T H
Cipie 2@
* RESULT_FILE: 4R XA PR, 75PApkl B A7l . nRBca i, WIORRG 25 A7 21 SOk

* EVAL_METRICS: 75 20 BB AEHR . W e(E e e TEH 4N, bl proposal_fast, proposal,
bbox, segm & COCO HEMEM T YE(E, mAP, recall J2 Pascal VOC B{#E£E W]k . Cityscapes %§
PEEEMT AR, cityscapes FIfTA COCO dudkE 20 R 1847

* ——show: RIPE, KZRAERRHIFEIRER b, PA—ANHdE D RE U . B HGE M T 58 GPU il
W, AT SR LI RERY, URA GUL W DAYERREE T, B0, fRn] eS8

XA — 4R cannot connect to X server,

* ——show-dir: QIRIEHT, REIRAF L HITER G B RAF IR E H = R T 5 GPU Bl
W, T ISA TR . RIEVRRERIE T BcA GUL, XA Heride nl 6]

* ——show-score-thr: QURFEH, 0T BLBIE AR INEE A S AL .
e ——cfg-options: UMRIEH, X BAYE(EXTE S WG I Bl & SR .
e ——eval-options: WIRFEH, X HAEEXFSENF IS LA dataset .evaluation ()

b, AEME B -
6.2.3 H 4

RZIRE L F# T checkpoint (4% checkpoints/ X R T .
L. i Faster R-CNN H u[ WAL AR o $AT R BRAREE T 5K IED R 1M IC & SCIHAI checkpoint SCPF 7ELE

python tools/test.py \
configs/faster_rcnn/faster_rcnn_r50_fpn_1x_coco.py \

checkpoints/faster_rcnn_r50_fpn_1x_coco_20200130-047c8118.pth \

——show

2. i Faster R-CNN, 14 T Z JG B AT DAL ORAF22 il 11 . O SCHFA checkpoint SCHF 711 .
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https://pytorch.org/docs/stable/distributed.html#launch-utility
https://github.com/open-mmlab/mmdetection/tree/master/configs/faster_rcnn
https://github.com/open-mmlab/mmdetection/tree/master/configs/faster_rcnn
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python tools/test.py \
configs/faster_rcnn/faster_rcnn_r50_fpn_1x_coco.py \
checkpoints/faster_rcnn_r50_fpn_1x_coco_20200130-047¢c8118.pth \

—--show-dir faster_rcnn_r50_fpn_I1x_results

3. 1 Pascal VOC ¥#i 4k _Eilli{ Faster R-CNN, ARAFINAZE R, W3l map. P ESCHHI checkpoint SO
1R .

python tools/test.py \
configs/pascal_voc/faster_rcnn_r50_fpn_1x_voc.py \
checkpoints/faster_rcnn_r50_fpn_1x_voc0712_20200624-c9895d40.pth \

—-—eval mAP

4. ffiH 8 Bt GPU {lllix Mask R-CNN, ]z bbox Fl mAP . FiHE LA checkpoint S 7 I o

./tools/dist_test.sh \
configs/mask_rcnn_r50_fpn_1x_coco.py \
checkpoints/mask_rcnn_r50_fpn_1x_coco_20200205-d4b0c5d6.pth \
8 \
—--out results.pkl \

—-—eval bbox segm

5. {1} 8 Bk GPU i1 Mask R-CNN, Il if{#J 1) bbox Il mAP. HLE CIFHI checkpoint U 7EIL .

./tools/dist_test.sh \
configs/mask_rcnn/mask_rcnn_r50_fpn_1x_coco.py \
checkpoints/mask_rcnn_r50_fpn_1x_coco_20200205-d4b0c5d6.pth \
8 \

—-—-out results.pkl \
—-—eval bbox segm \

—-—-options "classwise=True"

6. 1£ COCO test-dev #in4E I, /] 8 Bt GPU il i Mask R-CNN, Ff2E it ISON S22 21 B 5 PR AR 45
2%, WCE SO checkpoint SO 76 o

./tools/dist_test.sh \
configs/mask_rcnn/mask_rcnn_r50_fpn_1x_coco.py \
checkpoints/mask_rcnn_r50_fpn_1x_coco_20200205-d4b0c5d6.pth \
8 \

——format-only \

—-—-options "jsonfile_prefix=./mask_rcnn_test-dev_results"

X From A E R WA JSON X 4 mask_rcnn_test-dev_results.bbox.json i

mask_rcnn_test-dev_results.segm. json,
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7. ¥ Cityscapes $(#a4E I, (] 8 ¥t GPU i Mask R-CNN, A i txt FI png SCHF, I AL EIE 7 7Fm ik
Ftio BCLE SCPFEA checkpoint SCH: 711 o

./tools/dist_test.sh \
configs/cityscapes/mask_rcnn_r50_fpn_1x_cityscapes.py \
checkpoints/mask_rcnn_r50_fpn_1x_cityscapes_20200227-afe51d5a.pth \
8 \

——format-only \

——options "txtfile_prefix=./mask_rcnn_cityscapes_test_results"

A B png Fil txt SCFFE . /mask_rcnn_cityscapes_test_results T,

6.2.4 A{EH Ground Truth #x:F:3# T

MMDetection 37 :i7E A ] ground-truth AL R XL HEFT I, X 72 5] CocoDataset . fIRARAY
Bl ks U 2 COCO M , iR HFL AL i COCO #% X AR Bdh aag =X /2 VOC 535 Cityscapes, {/RA]
DA ] tools/dataset_converters PN AN B2 R ELAE b i COCO #8202 Hofbag =X, B DA ] images2coco
IS FEAT A

python tools/dataset_converters/images2coco.py \
IMG_PATH} \
\

CLASSES
ouT} \

[-—exclude—extensions]

e IMG_PATH: ® L.

* CLASSES: JBIRIAIN 4 . AP0,

* OUT: fijth json SUHF44 o BRINGRAR H SRF1 IMG_PATH 7E [ —4Z¢.
* exclude-extensions: FHERHI MG H S .

FEREASE M, AR a2 AT

# % cru MK
python tools/test.py \
CONFIG_FILE} \
CHECKPOINT_FILE \
-—format-only \
**OptiOl’lS JSONFILE_PREFIX \

[-—show]

# cPU W WK FH GPU FEATE GPU M WM A

(A
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(% L0

export CUDA_VISIBLE_DEVICES=-1
python tools/test.py \
CONFIG_FILE} \
CHECKPOINT_FILE \
[-—out RESULT_FILE}] \
[-—eval S${EVAL METRICS}] \

[-—show]

# B A% cru R
bash tools/dist_test.sh \

CONFIG_FILE} \
CHECKPOINT_FILE} \
GPU_NUM} \

——format-only \
—-—options JSONFILE_PREFIX} \

[-—show]

fiix model zoo 1) checkpoint U4 F#F| T checkpoints/ XM, FATAIAEHPA a4, H 8 3k
GPU 7 COCO test-dev $(3E4 _Fi# Mask R-CNN, 3 HA: i, ISON 304

./tools/dist_test.sh \
configs/mask_rcnn/mask_rcnn_r50_fpn_1x_coco.py \
checkpoints/mask_rcnn_r50_fpn_1x_coco_20200205-d4b0c5d6.pth \
8 \

—format-only \

—-—options "jsonfile_prefix=./mask_rcnn_test-dev_results"

=x fromr S WA JSON W ff mask_rcnn_test-dev_results.bbox.json i

mask_rcnn_test-dev_results.segm. json,

6.2.5 #t B

MMDetection FEJAREATT , WESCHFERIKIE R MOHERE, SRR R QU TR . BOAOLT, FRATEH
FAK P 7 A, AR AT DAE A48 i e B SO ) samples_per_gpu SRRt E M. et
PR L E S B EOTEN :

data = dict(train=dict(...), val=dict(...), test=dict(samples_per_gpu=2, ...))

BE AR A ¥ ——cfg-options E N ——cfg-options data.test.samples_per_gpu=2 FJF
HE.
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6.2.6 # M ImageToTensor

MR, 7 ImageToTensor HifE, BUMMAZ W& DefaultFormatBundle, EUTEVRIIIXEL
PR E S P T, e

# (B #F%H) £ H ImageToTensor
pipelines = [
dict (type='LoadImageFromFile'),
dict (
type="'MultiScaleFlipAug',
img_scale=(1333, 800),
flip=False,
transforms=|
dict (type='Resize', keep_ratio=True),
dict (type='RandomFlip'),
dict (type='Normalize', mean=[0, 0O, 0], std=[1, 1, 11),
dict (type='Pad', size_divisor=32),
dict (type='ImageToTensor', keys=['img']),
dict (type='Collect', keys=['img']),

# (2P MHFEH) F K ImageToTensor # # % DefaultFormatBundle
pipelines = [
dict (type='LoadImageFromFile'),
dict (
type="'MultiScaleFlipAug',
img_scale= (1333, 800),
flip=False,
transforms=|
dict (type='Resize', keep_ratio=True),
dict (type='RandomFlip'),
dict (type='Normalize', mean=[0, 0O, 0], std=[1, 1, 11),
dict (type='Pad', size_divisor=32),
dict (type='DefaultFormatBundle'),

dict (type='Collect', keys=['img']),
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6.3 ZEfRERIER EIZRTE LRE

MMDetection 4 YIRS it T I 55 R EAY TR . A9 s fedr g de (Hbfm coco) _Eanfarii
G PE LR

6.3.1 #iEE

R B g, MW SH 28 RES

X HAl, configs/cityscapes U BIRCESCAARZ M1 COCO M ZAUEAEFTHIAR LAY . fR
WL T AN T T A ARG, AT DA B T BB R . R mT RELE ISR T d A S iR i 2

6.3.2 FIJFEBHINGEN

TR TERCHE U a4 2] 32 7E 8 Bt GPU, 43 GPU A5 2 K I&IE (HtK/Nh 8+2=16) G HL FIRE R . H
B4 EAF config/_base_/default_runtime.py H1ff] auto_scale_lr.base_batch_size, 24
BCE SCHF PR RN 16 I, 2 ) BB TZEIAT A sh 4. FE, Sh T A H AL LT mmdet ()
codebase, & HEN4EhrE auto_scale_lr.enable BHAHE N False,

MR R Y fE, FAEM LB M S ——auto-scale-1r. I HAE)F 3y & Z Al
il U S (S <3 LT i ol <3 0 7 SR 7 B T 2 N =7 N 5N NS 1A L N AV £ 28 N T
T, #tkK/MNRE 8 x 2 =16, ffl ii: faster_rcnn_r50_caffe_fpn_90k_coco.py B &
pisa_faster_rcnn_x101_32x4d_fpn_1x_coco.py; %K%E}(Iﬁﬁt{k, %ﬂ\m%?’fﬁﬂﬁiﬁ:%ﬂ
1% _NxM_ FHFER), il cornernet_hourglass104_mstest_32x3_210e_coco.py WK K/NE
32 x 3 = 96,8(F scnet_x101_64x4d_fpn_8x1_20e_coco.py WHKK/NE 8 x 1 = 8,

WEICAE: R A EBRANLIR R/ A 16 WS SCE, iR A e B SR b e, 2543 auto_scale_1r.
base_batch_size. WURKAZF], WUAEILPIRN) _base_=[xxx] LIPS B4, WA A
GBI RN IR, A EBOX .

2] R BT A IR

python tools/train.py \
CONFIG_FILE} \
——auto-scale-1lr \

[optional arguments]

PAT 225, SRR H) GPU B AN SRR AR/ NR 24 > ZHEAT B shgiil, gisor sSPe I 2k
RN, B e 4 Bt GPU I HAg3K GPU A7 2 5K AL R 1r=0.01, ARALE 16 Bt GPU Jf HAg3K GPU
A 4 KEA RO, LR 2 ASI4E 1r=0.08.

WA FZTIRE, WIFEZARYE ZevEd el T sh it 345 o B SC 4 B optimizer. 1r {H.
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6.3.3 {EH& GPU i)l

FARBET tools/train. py RITHAEHIK GPU _ERYIIZAESS . BAME AT :

python tools/train.py \
CONFIG_FILE} \

[optional arguments]

TEVNZRME], H & XA checkpoint SCUERF B ARAFAE TAEH ST, B Zilad Bl s S i) work_dir B
F CLI 250 ) ——work-dir I E.

BOATE DL, BRI 2R 2 JEHE validation 48 EREATINK, ISR A T DA o B B G B SOk A

# & 12 RERHIAT KM AIFHF

evaluation = dict (interval=12)

AT HEZ TS
* ——no-validate (AEEB): LEYILRIIE 5 AT .
s ——work—-dir ${WORK_DIR}: F: T{FH .
* ——resume-from ${CHECKPOINT_FILE}: MF:A> checkpoint SC{4-4k %211 4.
* —-options 'Key=value': Z 3 {fi I AL E SCOF iy HAB R E.
£ resume-from fil load—from [ X j:

resume—from BEMIE TR BCEEALEAVIRE, BA4kKHEE checkpoint (A RIKEL, A S HFITL
k. load-from MZ MBI, ERUIZRZMRITIRN, LFEUN TR,

6.3.4 {Ef CPU i)k

1 CPU IRy AR AN 52 GPU I ZRn e — 2, FAVMNFREAEN AR A IS5 GPU.

export CUDA_VISIBLE_DEVICES=-1

Z it GPU JIIZR A RIAT

K

FATAHER P CPU BTN, X RKIEZE . AT SR hReE T 7 (0 P TEdA GPU #iflas b
AT
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6.3.5 #£% GPU Lijl%k

FAHRMLT tools/dist_train.sh RIFEIEL GPU LIk, FAFMAT

bash ./tools/dist_train.sh \
CONFIG_FILE} \
GPU_NUM \

[optional arguments]

SR E GPU I G T 24— 2

Rt EHSMES

WERARAAE— B LA LRSI 2 TS 13, FeUifeE—>4 8 Bt GPU iHLAR /R 3h 2 752 4 3t GPU fIL57,
VRTFELE AR RN GMES T E AR AR (BRIAK 29500) SRk bimise .

WERARGE dist_train.sh RJEBNNGAES, VRATLAGE I fir &K B EL i o

CUDA_VISIBLE_DEVICES=0,1,2,3 PORT=29500 ./tools/dist_train.sh CONFIG_FILE} 4
CUDA_VISIBLE DEVICES=4,5,6,7 PORT=29501 ./tools/dist_train.sh CONFIG_FILE} 4

6.3.6 fE S a8 II%

AR EAE G ethernet SEHGEAR R Z Ald:, ERTLAEAIPA T Ar 4
fesE— Gl b

NNODES=2 NODE_RANK=0 PORT=$SMASTER_PORT MASTER_ADDR=SMASTER_ADDR sh tools/dist_train.

—sh SCONFIG $GPUS

eGPl b

NNODES=2 NODE_RANK=1 PORT=SMASTER_PORT MASTER_ADDR=SMASTER_ADDR sh tools/dist_train.

—sh SCONFIG $GPUS

EZ, ARG o B P B X T L HLaR s, IIZRIF AR 12

6.3. FEFREHIESR EGTE LHEE 39




MMDetection, & 1ThR4 2.27.0

6.3.7 {#H Slurm E&EBIIT R

Sturm 22— W R AR RS0, 75 Slurm A BERYAERE L, ARWT DA slurm. sh RIFFIIGAES -
EWESCRE A R SR 2 1 I 2k

HAMHWT:
[GPUS= GPUS}] ./tools/slurm_train.sh PARTITION JOB_NAME CONFIG_FILE WORK__
—DIR

PR BIE—AN% R dev 1) Slurm 43X b, {#iff] 16 3t GPU #1)l|%: Mask R-CNN 1, 3 Hf work-dir
BEEAE TR RE T .

GPUS=16 ./tools/slurm_train.sh dev mask_r50_1x configs/mask_rcnn_r50_fpn_1x_coco.py /

—nfs/xxxx/mask_rcnn_r50_fpn_1x

PRATDAE S i KA A A SR PR A
FERE Slurm 1, 3 HFFZEDA T I5 R IRZ — R E .
L. it -—options R E M. FATARFEBUNXAIIE, FHWE TCH 2 st &3 .

CUDA_VISIBLE DEVICES=0,1,2,3 GPUS=4 ./tools/slurm_train.sh PARTITION JOB__
—NAME } configl.py WORK_DIR} —--options 'dist_params.port=29500"
CUDA_VISIBLE DEVICES=4,5,6,7 GPUS=4 ./tools/slurm_train.sh PARTITION JOB_
—NAME } config2.py WORK_DIR} —-options 'dist_params.port=29501"

2. R E S BB A R A S i o

fE configl.py ", &E:

dist_params = dict (backend='nccl', port=29500)

1k config2.py H, &HE:

dist_params = dict (backend='nccl', port=29501)

IRJGVRAT DA configl.py Ml config2.py KB\ENHAMES T .

CUDA_VISIBLE DEVICES=0,1,2,3 GPUS=4 ./tools/slurm_train.sh ${PARTITION JOB_
—NAME } configl.py ${WORK_DIR
CUDA_VISIBLE_DEVICES=4,5,6,7 GPUS=4 ./tools/slurm_train.sh ${PARTITION JOB_

< NAME} config2.py ${WORK_DIR
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CHAPTER /

2: fE B E X HRE E#1TIIIZR

AT AR SCRY AR ENTE WA B SCEE SR TG S R A TR, R DA RN . FRATT A
balloon dataset YE 5% T-3E iR ¥ AT L,

FEAP TR -
1. HEss B E SCER
2. WERSTCE SO
3. 75 B & LEAERE FATUILR, MR

7.1 EEBENLHIESR

MMDetection — & 37 ¢ = 0 1 Hr &t gk :

L KRR SR FORT 4140k COCO A,

2. PR EE B AL LU — A P al kg

3. SEH—AER S
FA T3 S BT P APV BB AT 3 A U L B = by VR
TEASCRY Y, FATTRIR — BT R A 5 R 2 COCO %K.
1E7%: MMDetection B 3H5% COCO # A EURHEHEAT mask AP [ 3 .
B AR PR BTS2 i 20 ), L BER R i COCO #4:X.

41
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7.1.1 COCO #riTig=

TS B153 51 COCO FRGEMAMT IR, HPrGE (key) HZLER, S5 X TRPIEZ AT,

"images": [image],
"annotations": [annotation],

"categories": [category]

image = {
"id": int,
"width": int,
"height": int,

"file_name": str,

annotation = {
"id": int,
"image_id": int,
"category_id": int,
"segmentation”": RLE or [polygon],
"area": float,
"bbox": [x,y,width,height],

"iscrowd": 0 or 1,

categories = [{
"id": int,
"name": str,
"supercategory": str,

H]

PRAEBR 5 FRA11# F§ balloon dataset,

T THIREZ G, AR LI A R ECRAREAS LA COCO #&3 SRIGFRATTHE T DA FH L 2258 BRI
COCODataset FERMEE I HEAT N A LT o

PUES (SRR k4 €/l SRSy #2 1 im w L

{'base64_img_data': '',
'file_attributes': {},
'filename': '34020010494_e5cb88elc4_k.jpg',
'fileref': '',
'regions': {'0': {'region_attributes': {},

[y
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(% L0

'shape_attributes':

1000,
994,
1003,
1023,
1050,
1089,
1134,
1190,
1265,
1321,
1361,
1403,
1428,
1442,
1445,
1441,
1427,
1400,
1361,
1316,
1269,
1228,
1198,
1207,
1210,
1190,
1177,
1172,
1174,
1170,
1153,
1127,
1104,
1061,
1032,
10207,

{'all_points_x":

'all_points_y': [963,

899,
841,
787,
738,
700,

[1020,

@RI

71, EEHTEURESR
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663,
638,
621,
619,
643,
672,
720,
765,
800,
860,
896,
942,
990,
1035,
1079,
1112,
1129,
1134,
1144,
1153,
1166,
1166,
1150,
1136,
1129,
1122,
1112,
1084,
1037,
989,
9631,
'name': 'polygon'}l}},
'size': 1115004}

PRSI 2 JSON #XHYy, HH A (key) 4T —3KE T T A hit .
HHf balloon dataset #4124 COCO M AURS QTR fr -

import os.path as osp

import mmcv

def convert_balloon_to_coco(ann_file, out_file, image_prefix):

data_infos = mmcv.load(ann_file)

EET D)
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(% L0
annotations = []
images = []
obj_count = 0
for idx, v in enumerate (mmcv.track_iter_progress (data_infos.values())):
filename = v['filename']
img_path = osp.join(image_prefix, filename)
height, width = mmcv.imread (img_path) .shape[:2]
images.append (dict (
id=idx,
file_name=filename,
height=height,
width=width))
bboxes = []
labels = []
masks = []
for _, obj in v['regions'].items():
assert not obj['region_attributes']
obj = obj['shape_attributes']
px = obj['all points_x']
py = obj['all points_y']
poly = [(x + 0.5, yv + 0.5) for x, y in zip(px, py)]
poly = [p for x in poly for p in x]
x_min, y_min, x_max, y_max = (
min (px), min(py), max(px), max(py))
data_anno = dict (
image_id=idx,
id=obj_count,
category_id=0,
bbox=[x_min, y_min, x_max - x_min, y_max - y_min],
area=(x_max - x_min) * (y_max - y_min),
segmentation=[poly],
iscrowd=0)
annotations.append(data_anno)
obj_count += 1
coco_format_json = dict(
images=images,
T
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annotations=annotations,
categories=[{'id':0, 'name': 'balloon'}])

mmcv . dump (coco_format_json, out_file)

BN B e g, PR AR IR bR SO RSk ISON #83X, 2 JE AT PA# ] CocoDataset XA AT
ZRAN PRI o

7.2 FEHEENH

85 b W B ME A — B SC ROk BT B B R IRk IR AT AH 2 balloon  dataset Ok
YEE % T FPN B Mask R-CNN , 40 F 2 3&AT0 R & . RRBEE XMHmah
mask_rcnn_r50_caffe_fpn_mstrain-poly_1x_balloon.py, # W % £ ¥ & & configs/
balloon/, FlE CHMNEM TR,

#FRANMFHREXHRRE - NMEBRREXH, RFEXRULEHG LA LT

_base_ = 'mask_rcnn/mask_rcnn_r50_caffe_fpn_mstrain-poly_I1lx_coco.py'

g

#FRMNFESXFTHEAKEHTBARCREAEE N A A
model = dict(
roi_head=dict (
bbox_head=dict (num_classes=1),

mask_head=dict (num_classes=1)))

#FBHRBEEMXRE
dataset_type = 'CocoDataset'
classes = ('balloon',)
data = dict (
train=dict (
img_prefix='balloon/train/"',
classes=classes,
ann_file='balloon/train/annotation_coco.json'),
val=dict (
img_prefix='balloon/val/",
classes=classes,
ann_file='balloon/val/annotation_coco.json'),
test=dict (
img_prefix='balloon/val/",
classes=classes,

ann_file='balloon/val/annotation_coco.json'))

# KA N H TN % 8 Mask R-CNN 3k 35 BL B 4 o5 14 8

load_from = 'checkpoints/mask_rcnn_r50_caffe_fpn_mstrain-poly_3x_coco_bbox_mAP-0.408___

[y
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—segm_mAP-0.37_20200504_163245-42aa3d00.pth’

7.3 gr— N HHIRE

N T ETE T BT R T, IR AT EB TR S

python tools/train.py configs/balloon/mask_rcnn_r50_caffe_fpn_mstrain-poly_1x_balloon.
=Py

S L IRARBUE Z 3R i 61 535 -

7.4 JWizt LA R HE 38

N TN GRS, (R R st T T ar

python tools/test.py configs/balloon/mask_rcnn_r50_caffe_fpn_mstrain-poly_1lx_balloon.
—py work_dirs/mask_rcnn_r50_caffe_fpn_mstrain-poly_1lx_balloon.py/latest.pth —-eval.

—bbox segm

S5 0L IRARBOE Z PR (1 D535 -
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CHAPTER 8

3: TErRERHR SR L)llZR B E XAREY

FEA SO, ARAFEE Qi e R EE PR S B2, LRI BE B SUBAY . FRATTRFAE cityscapes B 4E A H
7E X Cascade Mask R-CNN R50 #5714 i R 864N AR, A T AU, FATHF neck b i) FPN Bl
AugFPN, JfHAEYZF ) s sm2srp il Rotate 8 Translate,

FAP BN firs :
1. e AR 4R
2. WERSARIG H  BTR
3. MEAHC B
4. AERRUERRSE BRI I WA

8.1 E&EmEHIER

TEASCH, FATE cityscapes ARIELEH ] BIHEAT UL o
AR B AEAR B AR R A5 3 1 7 X3S SMMDETECTION/data.
WEARI SCEFZERIANIR] , R AT BE T AR & SO T A TAH I B AR B . AR SR U A i -

mmdetection

— mmdet
|— tools
— configs
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(% L0

— data
F— coco

F— annotations
F— train2017
F— val12017

F— test2017
cityscapes

— annotations
F— leftImg8bit
| — train

| — val

F— gtFine

| — train

| — val

VOCdevkit
F— voc2007
F— vocz2012

77—

Rt T A e 40 T B E B ek ik A

export MMDET_DATASET S=S$data_root

AR BN fEAS it SMMDET_DATASETS B SR AUMR F 5%, PR AR TC 5 FEA ESORH 17 e 38 S ) B

() =e

WFEEM M A tools/dataset_converters/cityscapes.py ¥ cityscapes Frit5E 4k 4 coco FRriF:#%
FaW

pip install cityscapesscripts
python tools/dataset_converters/cityscapes.py ./data/cityscapes —--nproc 8 —-out-dir ./

—data/cityscapes/annotations

HHIE cityscapes SR BCE SOOI R AL R i COCO BN SR HEA TR AR LY -
UNSRARA R LA T] ] B LU, EURSE T3l T 8O AT ZRACEE , 75 W] BEAE VI ZRIT AR N6 Hh B 2

8.2 EZIRIIEENLIKE

5 R ARIN B B RIS F IR L . BRI RAEAEE A1) Cascade Mask R-CNN R50 A6 i #5274 B
fith b, e300 neck A AugFPN BB ERIAN FPN, DA @ ARSI :
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8.2.1 1 58 M #i#Y neck (510 AugFPN)

BRI H 4 mmdet /models/necks/augfpn.py.

from ..builder import NECKS

@NECKS.register_module ()
class AugFPN (nn.Module) :

def _ init_ (self,
in_channels,
out_channels,
num_outs,
start_level=0,
end_level=-1,
add_extra_convs=False) :

pass

def forward(self, inputs):
# implementation is ignored

pass

8.2.2 2 B \i&th

PRATLAR I PR 7 s AR, 5 —Fi 2 fE mmdet /models/necks/__init__.py HERIIAIT A%

from .augfpn import AugFPN

S R SN AR S R B E A, Ry A S A R AN S AU

custom_imports = dict (
imports=['mmdet .models.necks.augfpn.py'],

allow_failed_imports=False)

8.2.3 3 YA E

neck=dict (
type='"AugFPN',
in_channels=[256, 512, 1024, 2048],
out_channels=256,

num_outs=5)
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KT SCBUHARAN AR B AN S BUR A B AR 4, S 2% . R R AL, DA SZISAT I ZRIE B il i S
BRI SRR LR |« 2 BN SRR BESREAN 745, TS5 30 A 2 URE Fl A & SUE 4TIl A B 3

8.3 EFEENH

5 = e A I FRTE B I R B M C B S0« (B VRT3 T cityscapes £4fi 4k , 7 Cascade Mask R-CNN R50 H1
B AugFPN B, [AIHE I Rotate B Translate $Padfum sk, IRLARMELE LT configs/
cityscapes/ Hx T, - HE4 N cascade_mask_rcnn_r50_augfpn_autoaug_10e_cityscapes.
py, NECEAE AR

# # K base BB, REH#HATHAHBE X
_base_ = [
'../_base_/models/cascade_mask_rcnn_r50_fpn.py',

'../_base_/datasets/cityscapes_instance.py', '../_base_/default_runtime.py’

model = dict (
# WEH None, R 7T A fm# ImageNet B 4N E,
# E& T NKRE “load from® HFE A FKm#E coco HIN%EME
backbone=dict (init_cfg=None),
pretrained=None,
# R A M AugrPNT R R A BN E CFEN
neck=dict (
type="AugFPN',
in_channels=[256, 512, 1024, 2048],
out_channels=256,
num_outs=5),
# RN FEHK num classes N 80 B % A 8 KRIE®W cityscapes ¥ i & f7 i
# X NG % A+ “bbox_head' F “mask_head'.
roi_head=dict (
bbox_head=[
dict (
type="'Shared2FCBBoxHead',
in_channels=256,
fc_out_channels=1024,
roi_feat_size=7,
# ¥ coco XA %K cityscapes ¥
num_classes=38,
bbox_coder=dict (
type="'DeltaXYWHBBoxCoder"',
target_means=[0., 0., 0., 0.],
target_stds=[0.1, 0.1, 0.2, 0.2]),

reg_class_agnostic=True,

(A
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(£ b0
loss_cls=dict (
type='CrossEntropyLoss',
use_sigmoid=False,
loss_weight=1.0),
loss_bbox=dict (type='"SmoothLlLoss', beta=1.0,
loss_weight=1.0)),
dict (
type='Shared2FCBBoxHead"',
in_channels=256,
fc_out_channels=1024,
roi_feat_size=7,
# ¥ coco X A5 K K cityscapes % I
num_classes=38,
bbox_coder=dict (
type="'DeltaXYWHBBoxCoder',
target_means=[0., 0., 0., 0.1,
target_stds=[0.05, 0.05, 0.1, 0.11),
reg_class_agnostic=True,
loss_cls=dict (
type='CrossEntropyLoss',
use_sigmoid=False,
loss_weight=1.0),
loss_bbox=dict (type='"SmoothLlLoss', beta=1.0,
loss_weight=1.0)),
dict (
type="'Shared2FCBBoxHead"',
in_channels=256,
fc_out_channels=1024,
roi_feat_size=7,
# ¥ coco KA KA cityscapes %
num_classes=8,
bbox_coder=dict (
type="'DeltaXYWHBBoxCoder"',
target_means=[(0., 0., 0., 0.],
target_stds=[0.033, 0.033, 0.067, 0.0671),
reg_class_agnostic=True,
loss_cls=dict (
type='CrossEntropyLoss',
use_sigmoid=False,
loss_weight=1.0),
loss_bbox=dict (type='SmoothLlLoss"', beta=1.0, loss_weight=1.0))
i
mask_head=dict (
GETI0
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(£ b0
type='FCNMaskHead',
num_convs=4,
in_channels=256,
conv_out_channels=256,
# ¥ coco RA B KA cityscapes %
num_classes=8,
loss_mask=dict (
type='CrossEntropyLoss', use_mask=True, loss_weight=1.0))))
# B E ‘train_pipeline', 4k ¥ ¥ AutoAugment' Y| & T E
img_norm_cfg = dict (
mean=[123.675, 116.28, 103.53], std=[58.395, 57.12, 57.375], to_rgb=True)
train_pipeline = [
dict (type="'LoadImageFromFile'),
dict (type="'LoadAnnotations', with_bbox=True, with_mask=True),
dict (
type="AutoAugment',
policies=|[
[dict (
type='Rotate',
level=5,
img_fill_val=(124, 116, 104),
prob=0.5,
scale=1)
I
[dict (type="'Rotate', level=7, img_fill_val=(124, 116, 104)),
dict (
type='Translate',
level=5,
prob=0.5,
img_fill_val=(124, 116, 104))
I
1)
dict (
type="'Resize', img_scale=[ (2048, 800), (2048, 1024)], keep_ratio=True),
dict (type='RandomFlip', flip_ratio=0.5),
dict (type='Normalize', **img_norm_cfqg),
dict (type='Pad', size_divisor=32),
dict (type='DefaultFormatBundle'),
dict (type='Collect', keys=['img', 'gt_bboxes', 'gt_labels', 'gt_masks']),
]
t REEREFHRALEKRAS, AFHEEH WIS pipeline
GETI0
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(€A

data = dict (
samples_per_gpu=1,
workers_per_gpu=3,
# A H W % pipeline BB B E pipeline

train=dict (dataset=dict (pipeline=train_pipeline)))

# R E A
optimizer = dict (type='SGD', 1lr=0.01, momentum=0.9, weight_decay=0.0001)
optimizer_config = dict (grad_clip=None)
#REEMEEIERS
lr_config = dict(
policy='step',
warmup="'linear',
warmup_iters=500,
warmup_ratio=0.001,
step=[81)

runner = dict (type='EpochBasedRunner', max_epochs=10)

# ®A1EK A coco F I %4 it ¥y Cascade Mask R-CNN R50.
SEAREEAMBEUNE, TUHAEE AR E W%
load_from = 'http://download.openmmlab.com/mmdetection/v2.0/cascade_rcnn/cascade_mask_

—renn_r50_fpn_1x_coco/cascade_mask_rcnn_r50_fpn_1x_coco_20200203-9d4dcb24.pth"

8.4 JIgRHIRE

N T e B B R E R VIR, ARAT AT iy :

python tools/train.py configs/cityscapes/cascade_mask_rcnn_r50_augfpn_autoaug_10e_

—cityscapes.py

WERAR THREZ L, FIABE 6T 1.

8.5 MIAF0iIE

N T R KN R AR, ARAT LA AT R i :

python tools/test.py configs/cityscapes/cascade_mask_rcnn_r50_augfpn_autoaug_1l0e_
—cityscapes.py work_dirs/cascade_mask_rcnn_r50_augfpn_autoaug_10e_cityscapes.py/

—latest.pth —--eval bbox segm

MR TREZ L, "ABHE 6T 1.
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CHAPTER 9

HIE 1 FIMEXH

FRATVAE T B SO b SRy T AR ARl X 8T AT Ah e, QR A A e S SO, AT Al B AT
python tools/misc/print_config.py /PATH/TO/CONFIG REHTTHENACE .

9.1 BEHESHIEHEE

W3Z4T tools/train.py fl tools/test.py B, FRAEIT ——cfg—options & kit B 304 .
o TR A P L E
A DA R B T B SO Y diet B U b o O E . A0, T --cfg-options model.
backbone.norm_eval=False FH8 1T M4 iy BN BHEHCH train B,
o THHTC B A 2 i

TERCE SO R, —HFMAWEERE SRS LD B, BB i%HRE data.train.
pipeline W E— 1%, WA [dict (type='LoadImageFromFile'), ...]. WRFER
'LoadImageFromFile' MK 'LoadImageFromWebcam', FEEK FiAFENX: ——cfg-options

data.train.pipeline.0.type=LoadImageFromWebcam,
« PSRBT RE

MRS RS UcH. i, BLE SRR E workflow=[ ("train', 1)], WIRFE
AR IX AN AI DA IS ——cfg-options workflow="[ (train, 1), (val,1)]" EEHKE. FE
HE, 51597 23R ESOTHBIER AT TFzR, I BAERS S EN5 5 WA RRUE % .
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9.2 BB L4

f£ config/_base_ XFRTH 4 DNEARGAMAFLEE, /4512 HIRESE (dataset), FZAL (model), Il 253w
(schedule) F132 47} BRIA 5 B (default runtime), 722 )53, 40 Faster R-CNN, Mask R-CNN, Cascade R-
CNN, RPN, SSD REifR% Mty @ ok . B _base_ FIHMAFHRBIBCE , WIRAIFRHN JR4s82 E (primitive)

XFF RSO R A R, AT — A X B AR C L SCIF o I H b Py TC B SO ML R 4K XA
SRRV SO . XRERIERE ORAIE G B SO B KRR IR N 3.

AT TR, FRATEIN TTERE ARG A, B, AnSRAE Faster R-CNN foREfili B 7 —28& ek, H P
B PAEd I E _base_ = ../faster_rcnn/faster_rcnn_r50_fpn_1x_coco.py SRR
Faster R-CNN £544 , SR J5 & o B SO P A b BB B A e 4k K .

WRARLE R HE— D SR IA I EAR L Z S A8, IRARTLAE configs SCHRSETTAIEE— i i
M xxx_renn XfF¥ . HEZAFTHESH MMCV Y.

9.3 EEEN BB

FATELOG A T AR R a4 WO SCPE . TR IR (7] (4 A%

{model}_[model setting]_{backbone}_{neck}_[norm setting]_[misc]_[gpu x batch_per_gpul]_
—{schedule}_ {dataset}

{xxx} EHEORISCE [yyy] 2R .
e {model}: FiFFIE, flll faster_rcnn,mask_rcnn %%,
e [model setting]: FFEMAEL, B4l hte T without_semantic, reppoints H1ff moment
.
* {backbone}: FETMLMAPIA r50 (ResNet-50), x101 (ResNeXt-101) %,
e {neck}: Neck BBy Fh#fIFE fpn, pafpn, nasfpn, c4 %,

e [norm_setting]: BRIAfEfH bn (Batch Normalization), JLAh3EE T PAH gn (Group Normalization),
syncbn (Synchronized Batch Normalization) ¢, gn-head/gn-neck 378 GN X T M £511 Head 5
Neck, gn-all /5 GN fl THARAY, Bilan3=+ /4. Neck Fil Head.

o [misc]: PR &R KRR EAEM:, #ll dconv, gcb, attention., albu, mstrain &,
* [gpu x batch_per_gpul: GPU & MEA> GPU ByHEA%L, N sx2.

e {schedule}: JIZGFE, ®IZE 1x. 2x. 20e Z, 1x M 2x 43I FE 12 epoch Fil 24 epoch, 20e 1
R, R 20 epoch. X T 1x/2x, WIUR24>] FAESE 8/16 FIEE 11/22 epoch T2, 10 £i5; X T
20e , PIUH2F>) AL 16 15 19 epoch FEJF, 10 £%,

e {dataset}: i, BIUl coco. cityscapes. voc_0712, wider_face %,
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9.4 FHrY train_cfg/test_cfg

train_cfg fll test_cfg REMHFTEITM, WEBRMEEFHEEN. FIGIESHIT

# LA FAHTR
model = dict(
type=...,

)
train_cfg=dict(...)
test_cfg=dict (...)

WA R B S H T
# HEENT K
model = dict (
type=...,
train_cfg=dict (...),
test_cfg=dict (...),

9.5 Mask R-CNN F2 & 3 47 i

AT B H P MMDetection #6301 22 4t H ) 52 BE e B AR HRAA — AN AR TR, FeATTXE A ResNet50 il FPN
i) Mask R-CNN i B SO 7 ] B REUaIH o S RAN Y FH LRI ANEEUT S B T L 155 % APL SCHY.

model = dict (

type="MaskRCNN',
backbone=dict (

type="'ResNet',

# # N 2 (detector) %

#ETM%&WEE K
# ET W% EA,

W F % WM& S # https://github.com/open-

—mmlab/mmdetection/blob/master/mmdet/models/backbones/resnet.py#L308
depth=50, # F T WML WKEE, 4T ResNet fn ResNext #E % K& ¥ 50 = 101,
num_stages=4, # £ T ML WRA (stages) WH B, RUERAFANBHLEEEAE S B

—head Wi N,
out_indices=(0, 2, 3), #BIMRAFENGHFTERE ® £,

tE-ANRAHRERAEE

# H — 1 B (norm layer) #y B & W .

#H—fEWEXA, B¥E BN & GN,

# BEWNSHH—EH gamma Fo beta.
4 BN E W Gt
'pytorch' BEREZF K A2 E N 3x3 H MR,

1,
frozen_stages=1,
norm_cfg=dict (
type='BN',
requires_grad=True),
# RE %k

# TR % A,

norm_eval=True,

style='pytorch',

ET )
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(€A

—~'caffe! BREFKAH2HE N 1x1 R,
init_cfg=dict (type='Pretrained', checkpoint='torchvision://resnet50')), #.
—fn HE L ImageNet Tl % oy # A
neck=dict (
type="FPN', # ® Ml £ ¥ neck & FPN, #% {1F & %X 'NASFPN', 'PAFPN'.
&%, E LY N5 #F https://github.com/open-mmlab/mmdetection/blob/master/mmdet/
—models/necks/fpn.py#L10,
in_channels=[256, 512, 1024, 2048], # W ABHE X, X EET TR L M b BEE — %
out_channels=256, # 4 F X B EF - EH WL AH
num_outs=5), # ¥ 4 W% @ (scales)
rpn_head=dict (
type='RPNHead', # RPN_head f % & & 'RPNHead', # {14 X 4 'GARPNHead'.
&%, E LY A5 #F https://github.com/open-mmlab/mmdetection/blob/master/mmdet/
—models/dense_heads/rpn_head.py#L12,
in_channels=256, # G/ WM AHFEHHMANEE, X5 neck Wt b #EH — K.
feat_channels=256, # head # 7 2 Wy 45 1L # =
anchor_generator=dict ( # 4% 5 (Anchor) & & 2 o i & .
type='AnchorGenerator', # K% & ¥ % 1 | AnchorGenerator 1§ % & 4 & £,
SSD K il #& {F H ~SSDAnchorGenerator' ., ¥ % %1 % % % # https://github.com/open—-mmlab/
—mmdetection/blob/master/mmdet/core/anchor/anchor_generator.py#L10,
scales=[8], # %AW EAWLS, FAEEX —MLE W LW MRA scale * base_
—sizes
ratios=[0.5, 1.0, 2.0], # @& Ef % E A8tk x,
strides=[4, 8, 16, 32, 64]), # WA KBHFBE. X5 FPN HAEFE — 2. -
o KRR KE base sizes, W U F & EH K WA base_sizes.
bbox_coder=dict ( # & W % Fo | & B |6 & AE 3 AT G A o R A
type='DeltaXYWHBBoxCoder', # AHE % # % iy £ %], 'DeltaXYWHBBoxCoder'.
SREWRAW, ES @ T ESE https://github.com/open-mmlab/mmdetection/blob/master/
—mmdet /core/bbox/coder/delta_xywh_bbox_coder.py#L9.
target_means=[0.0, 0.0, 0.0, 0.01, # AT 4H B @I IENEKFHMHE
target_stds=[1.0, 1.0, 1.0, 1.01), # A T 4 # Fu f# & 42 Wy 47 =
loss_cls=dict( # AXQXHWMEABHEE
type='CrossEntropyLoss', # 4 X4 X WML LA, &N ¥ Focalloss % .
use_sigmoid=True, # RPN % # AT 4%, FrUl @ ¥ {F H sigmoid® ¥ .
los_weight=1.0), # X4 X WM AN ZE.
loss_bbox=dict ( # [ 34 %y #l X & HE E .
type='LlLoss', # MK XA, FNE X HHF % IoU Losses 1 Smooth Ll-loss.
%, E L mMA E S5 E https://github.com/open-mmlab/mmdetection/blob/master/mmdet/
—models/losses/smooth_11_loss.py#L56,
loss_weight=1.0)), # [E A4 L@ H KM E.
roi_head=dict ( # RoIHead # 3 7 W # (two-stage) /% ¥k (cascade) # M| & Wy 2 — ¥ .
type='StandardRoIHead', # RoI head WX &, E % @M ¥ #F 5% https://github.com/
—open-mmlab/mmdetection/blob/master/mmdet/models/roi_heads/standard_roi_head.py#L10,

EETID
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(€A

bbox_roi_extractor=dict (

# B T bbox [l HHW RoI #/L4f B £,

type='SingleRoIExtractor',

# RoI MAERMEMEY, RERFTEEM

—SingleRoIExtractor, B % #0% & 5 # https://github.com/open-mmlab/mmdetection/blob/

—master/mmdet/models/roi_heads/roi_extractors/single_level.py#L10,

roi_layer=dict (
type='RoIAlign',
—ModulatedDeformRoIPoolingPack,

—mmdetection/blob/master/mmdet/ops/roi_align/roi_align.py#L79,

output_size=7,

# RoI B W&

# RoI Bt % B, 4 % # DeformRoIPoolingPack #i._
¥ % W E S5 % https://github.com/open-mmlab/

#OREE Bl RN

sampling_ratio=0),

# |EB RoI HALW M RHEE, 0 KT HENWIE,

# ORBAFAE R b
featmap_strides=[4, 8, 16, 321), #
SEREFKEEBIE, 5 ETHEMRRE— .
bbox_head=dict ( # RoIHead W box head W T & .
type='Shared2FCBBoxHead', # bbox head WX 5, E L W F 5% https://
—github.com/open—-mmlab/mmdetection/blob/master/mmdet/models/roi_heads/bbox_heads/

out_channels=256,

—convfc_bbox_head.py#L177,
in_channels=256,

<channels — ¥ .
fc_out_channels=1024,
roi_feat_size=7,
num_classes=380,

# %

bbox_coder=dict (

type="'DeltaXYWHBBoxCoder',

— 'DeltaXYWHBBoxCoder',
target_means=[0.0,
target_stds=[0.1,

o G AR ROk £ . B OFAE E R

reg_class_agnostic=False,
;lé

AN

# 2

loss_cls=dict (

type='CrossEntropyLoss',

use_sigmoid=False,
loss_weight=1.0),
loss_bbox=dict (
type='LlLoss"', #
—loss %; o
loss_weight=1.0)),

mask_roi_extractor=dict (

type='SingleRoIExtractor',

—SingleRoIExtractor,
roi_layer=dict (

type='RoIAlign',

# bbox head Wy N\ i i .

# f& ¥% X B (Region of Interest)$4E By K /.
#AREEANEE.

# EHAS LWL KEE.

#RBEF 2 HFMAYW RoI ERE

X 5 roi_extractor W out_

# FC B W 8 AR

“H B ES SR
*RERGBEWER, KEHREREAR

=
0.0, 0.0, 0.0}, # AT % &M EEMNHHE
0.1, 0.2, 0.21), #

, TVEEAN, ¥AREH (0.1,
#* EHEEESRANL K.
AXH A RKEE
#aES B K ER,

0.1, 0.2, 0.2],

A1 X FF FocalLoss.

# =& H sigmoid.,
#HEDPIHBANE,

WEER, FMNTELXHFEH %L IoU Losses 1 Smooth Li1-
# EHSXHREANE.

# J T mask 4 KWy RoI 4L 4% B & .
# RoI WHAERB AWM XA, K287 HFE Ao

# RoI B W KR, # £+ DeformRoIPoolingPack #i._

(AN
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—ModulatedDeformRoIPoolingPack,
output_size=14, # SHFIEE H M B KD
sampling_ratio=0), # 4% Bl RoI 1L W 1 % # %,
out_channels=256, # {2 B A AE Wy 4 2E & .
featmap_strides=[4, 8, 16, 321), # ZRENMTHEWH ¥ E.
mask_head=dict ( # mask i ll head & Al
type='FCNMaskHead', # mask head W XA , ¥ £ 4 ¥ & % # https://github.
—com/open—-mmlab/mmdetection/blob/master/mmdet/models/roi_heads/mask_heads/fcn_mask_
—head.py#L21,
num_convs=4, # mask head W W & E K
in_channels=256, # WM N ¥, M 5 mask roi extractor W % % i ¥ — 3.
conv_out_channels=256, # # i 2 Wy 4 o 3
num_classes=80, # I 4 % % 5l 4.
loss_mask=dict ( # mask 4 X W i % % W& .
type="'CrossEntropyLoss', # AT o s Wk KA,
use_mask=True, # =# & R A LE#HH K+ Il % mask.
loss_weight=1.0))), # mask % % W # & M Z .
train_cfg = dict( # rpn f1 rcnn WEHEB S RN E E
rpn=dict ( # rpn Wl 4B &
assigner=dict ( # 4 W % (assigner) B &
type='MaxIoUAssigner', # 4 B &8 £ A | MaxTIoUAssigner.
SHATHSEENLHAENE, EL@YiESFE https://github.com/open-mmlab/mmdetection/blob/
—master/mmdet/core/bbox/assigners/max_iou_assigner.py#L10,
pos_iou_thr=0.7, # IoU >= 0.7(R 1) # W 4 IE & &,
neg_iou_thr=0.3, # IoU < 0.3(B ) # M K fi #£ &,
min_pos_iou=0.3, # WAEIEANEH KM &K/ ToUu .
match_low_quality=True, # 2 &L EKFE EWIE (F £ 4% W APT X AY).
ignore_iof_thr=-1), # Z W bbox # IoF Pl 1.
sampler=dict ( # IE/f %k ff & (sampler) f B &
type='RandomSampler', # FH &% A , & ¥ ¥ PseudoSampler.
SFnHM X AR, EL M T FH S E https://github.com/open—-mmlab/mmdetection/blob/master/
—mmdet /core/bbox/samplers/random sampler.py#L8.
num=256, # FAHE.
pos_fraction=0.5, # IEfF A& & B F A8 Al .
neg_pos_ub=-1, # X TFTEHFAHENAFEALR.
add_gt_as_proposals=False), # Xt =& &4 m GT 14 proposal.,
allowed_border=-1, # HE 78 A 4 5 )5 2% Wy 4E .
pos_weight=-1, # Y| % & |8 IE &£ K WA F .
debug=False), # = % #% & & (debug) # X
rpn_proposal=dict ( # 7 I % # 6] £ & proposals W B &
nms_across_levels=False, # = & & % 2 W box ff nNMS, X i il T ' GARPNHead .
<, naive rpn I X ¥ nms cross levels.,

nms_pre=2000, # NMS [ #] box #{

EETID
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nms_post=1000, # NMS E R Y H box H ¥ &, R ¥ GARPNHead Y # 1 A .
max_per_img=1000, # NMS Jg B R Y B box ¥ &.
nms=dict ( # NMS &
type='nms', # NMS % 7l
iou_threshold=0.7 # NMS # H &
)y
min_bbox_size=0), # A iF W & /N box K =
rcenn=dict ( # roi head W & .
assigner=dict( # #_MHE LI BEBEHNEE, X5 ron #H L FH
type='MaxIoUAssigner', # 4 B 2% 8 KA | MaxIoUAssigner H ®l FH T BT H -
—roi_heads., ¥ % % ¥ & % # https://github.com/open-mmlab/mmdetection/blob/master/
—mmdet /core/bbox/assigners/max_iou_assigner.py#L10,
pos_iou_thr=0.5, # IoU >= 0.5(F )%\ A & IEFE &K,
neg_iou_thr=0.5, # IoU < O0.5(B{f)# \HA 2 i H K.
min_pos_iou=0.5, # ¥ box 1A EF KW &/ Iou HE
match_low_quality=False, # £ & Lt )T & T i
sbox(HXE4HMRER, #5 W API XH).
ignore_iof_thr=-1), # ZA W bbox # IoF [ &
sampler=dict (
type='RandomSampler', #FX %W £kA |, & ¥ ¥ PseudoSampler.
S EMEER, EL M T ES#FH https://github.com/open-mmlab/mmdetection/blob/master/
—mmdet /core/bbox/samplers/random sampler.py#L8.
num=512, # HAKE
pos_fraction=0.25, # IFfF AR & & A8 A,
neg_pos_ub=-1, # AT ERHAHEH AHFEEX LK.
add_gt_as_proposals=True
), # XMERFTHM GT A proposals
mask_size=28, # mask # K\
pos_weight=-1, # Y| ZH] o E £ AW ZE .
debug=False)), # = & #% & & A .
test_cfg = dict( # JA T WM& rpon ## rcnn BH KB T E
rpn=dict ( # WA W B 4 & proposals W W &
nms_across_levels=False, # = & X & E 1 box .
NMS., X i il T GARPNHead', naive rpn 7 X #F M NMS cross levels,
nms_pre=1000, # NMS [ #] box #{
nms_post=1000, # NMS B ¥ W box W# &, R & GARPNHead T # 1 J .
max_per_img=1000, # NMS Jg ER Y W box ¥ &
nms=dict ( # NMS &
type='nms', # NMS f %K A
iou_threshold=0.7 # NMS [ &
),
min_bbox_size=0), # box AW & /N R
rcnn=dict ( # roi heads W &
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score_thr=0.05, # bbox H 2% H &
nms=dict( # % Z ¥ & NMS W E
type='nms', # NMS % A
iou_thr=0.5), # NMS # Fl{&
max_per_img=100, # 4 % [ & & & A # 0 %k %
mask_thr_binary=0.5))) # mask T 4 # B &

dataset_type = 'CocoDataset' # HEHE XM, XK H A XE XEEE.
data_root = 'data/coco/' # WIEMW MR KR,
img_norm_cfg = dict( # HG&HE—{EE, Ax A —(LHE N0 EH%.
mean=[123.675, 116.28, 103.53], # BNLERATHRINE T T ML ER FHHE.
std=[58.395, 57.12, 57.375]1, # WNLEATH NG ETRAHEAGFEZ.
to_rgb=True
) # BNGEEATHAINGET M o B4 WA ERT.
train_pipeline = [ # il %4 n &
dict (type='LoadImageFromFile'), # # 1 MwmfE, A XHBEE i B1%.
dict (
type='LoadAnnotations', # # 2 MiRE, XT LW AEK, WREWEBEL.
with_bbox=True, # 2 & 1# H #8 & 4E (bounding box), Bt N FEEE A4 True,
with_mask=True, # =& % {# i instance mask, Pl 4 ¥ FE&LE A True.
poly2mask=False), # & & ¥ polygon mask # {4 instance mask, ¥ & # False.
Wt Efe W E AR
dict (
type='Resize', # ZTHAE G L EBE AN KEH ) &R E.
img_scale=(1333, 800), # [ {2 & K # .
keep_ratio=True
), # RERFERGKE L.
dict (
type='RandomFlip', # #WH¥HEGRELEBEA N EEY S RE.
flip_ratio=0.5), # & % K & o #F = .
dict (
type='Normalize', # 3 — % o & (& oy 2038 3 ) oy i 12 .
mean=[123.675, 116.28, 103.53], # XMW E img norm cfg — %, W A img_norm_

wcfg #
std=[58.395, 57.12, 57.3751, # FAES %,
to_rgb=True),
dict (

type='Pad', # EAYUMERIAFEERIHKEL T WRAE.
size_divisor=32), # B FHEG T UH LA H X% .
dict (type='DefaultFormatBundle'), # 2 E W & ¥ W B A% X4 .
dict (
type='Collect', # k& %4 &+ 7 L % N % % & % & 0 & o % &
keys=['img', 'gt_bboxes', 'gt_labels', 'gt_masks'])

(AN
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]

test_pipeline = [

dict (type="'LoadImageFromFile'),

#F 1A AR, AXHBEZEmRERK.
dict (

type='MultiScaleFlipAug', # #H X N R KW $4E 8 J (test time augmentations),
img_scale=(1333, 800), #_

SREMNKSETHREZEGHNRAAE. ATHRZTERANHRE.
flip-False, # JIl W B & % 81 % H % .

transforms=[

dict (type='Resize', # HABRZEGRADHKER .
keep_ratio=True), #o
SREGRFTMBHRA, XENEGRARERNEZ LOWERAERIKRE.
dict (type='RandomFlip'),
—~flip=False B €% T # £ A .
dict (

# # % RandomFlip T AW AMEBEHBE, Y_

type='Normalize', # WH—WEEJR, Hk 7
mean=[123.675, 116.28, 103.53],
std=[58.395, 57.12, 57.375],
to_rgb=True),

dict (

img_norm_cfg.

type='Pad', # KWWEBRESLTH 32 B ERE.
size_divisor=32),
dict (

type='ImageToTensor', # ¥ HE B 4K &
keys=['img']),
dict (

type='Collect', # KEMAM LAHREGRERE.
keys=["img'])

1)

1

data = dict(

samples_per_gpu=2, # H# /- GPU #] Batch size

workers_per_gpu=2, # ¥ GPU 4 B W % 4E v & & 2 K
train=dict( # W4 HEERE

type='CocoDataset', # HEEWXF, E L@ ¥ &5+ https://github.com/open-

—mmlab/mmdetection/blob/master/mmdet/datasets/coco.py#L19,
ann_file='data/coco/annotations/instances_train2017.3son', # EEBE X# % #

img_prefix='data/coco/train2017/', # H K B2 %

pipeline=[ # W&, X Z @ X W G W train pipeline {4 # & .

dict (type='LoadImageFromFile'),

dict (

type="'LoadAnnotations’',

with_bbox=True,

(AN
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with_mask=True,
poly2mask=False),
800),

dict (type='Resize', img_scale= (1333,

dict (type='RandomFlip', flip_ratio=0.5),

dict (
type='Normalize',
mean=[123.675, 116.28, 103.53],
std=[58.395, 57.12, 57.375],

to_rgb=True),
dict (type='Pad', size_divisor=32),
dict (type='DefaultFormatBundle'),
dict (

type='Collect’',

keys=['img', 'gt_bboxes', 'gt_labels',

1),
val=dict (

tFRIEREENRE

type='CocoDataset',

ann_file='data/coco/annotations/instances_val2017.json',

img_prefix='data/coco/val2017/",
pipeline=|
dict (type='LoadImageFromFile'),
dict (
type="'MultiScaleFlipAug',
img_scale= (1333, 800),
flip=False,
transforms=[
dict (type='Resize',
dict (type='RandomFlip'),
dict (
type='Normalize',
mean=[123.675, 116.28,
std=[58.395, 57.12, 57.375],
to_rgb=True),
dict (type='Pad',
dict (type='ImageToTensor',
dict (type='Collect',
1)
1)
test=dict (

type="'CocoDataset"',

ann_file='data/coco/annotations/instances_val2017.json',

img_prefix='data/coco/val2017/",
pipeline=|[

# B Z R 6l B4 test_pipeline f§i# #

keep_ratio=True),

103.53]7,

size_divisor=32),
keys=["img']),
keys=["img'])

#FMRBEERE, BRMNRKT L/ R (test—dev/test) & X #

# AR BEW test_pipeline {£# W

keep_ratio=True),

'gt_masks'])

A

ann_file

A

(AN
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dict (type='LoadImageFromFile'),
dict (
type="'MultiScaleFlipAug',
img_scale=(1333, 800),
flip=False,
transforms=[
dict (type='Resize', keep_ratio=True),
dict (type='RandomFlip'),
dict (
type='Normalize',
mean=[123.675, 116.28, 103.53],
std=[58.395, 57.12, 57.375],
to_rgb=True),
dict (type='Pad', size_divisor=32),
dict (type='ImageToTensor', keys=['img']),
dict (type='Collect', keys=['img'])
1)
I
samples_per_gpu=2 # 2/ GPU | ik #f # Batch size
))
evaluation = dict( # evaluation hook WE &, ¥ % @M% F 5% https://github.com/open—
—mmlab/mmdetection/blob/master/mmdet/core/evaluation/eval_hooks.py#L7.
interval=1, # % iL & |9 g .
metric=['bbox', 'segm'l) # K if #] 5 £ A & 3 A7 .
optimizer = dict( # A THWEML N BEHEE X . X #F PyTorch.
~PHBEARNLE, AREENHEHE PyTorch EWh L85 % — 2.
type='SGD', # thit &M E, EL @Y 7 £ #% https://github.com/open-mmlab/
—mmdetection/blob/master/mmdet/core/optimizer/default_constructor.py#L13,
1r=0.02, # U BWEI X, ZEWERAB VT FE SR N PyTorch XH.
momentum=0.9, # 7 & (Momentum)
weight_decay=0.0001) # SGD W % W W # (weight decay) .
optimizer_config = dict( # optimizer hook MW E & X, #ATH ¥ iF 5 % https://github.
—com/open—-mmlab/mmcv/blob/master/mmcv/runner/hooks/optimizer.py#L8,
grad_clip=None) # Kk % %7 & & (& Fl # E R 4| (grad_clip).
lr_config = dict( # % JXFEEWE, FH T A LrUpdater hook.
policy='step', # i E % # (scheduler) iy %% ¥ , 1, X #f CosineAnnealing, Cyclic,.
%, ¥ )M https://github.com/open-mmlab/mmcv/blob/master/mmcv/runner/hooks/lr_
wupdater.py#L9 % # LrUpdater M 4 % .
warmup='linear', # T # (warmup) W, H X H “exp  F1 ‘constant’,
warmup_iters=500, # T # 8y % W #
warmup_ratio=
0.001, # ATH EHMBI¥IEHE
step=[8, 111) # ZRF I X @R LE &%

(AN
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runner = dict(
type='EpochBasedRunner', # ¥ & H ¥ runner B % 5| (fl# IterBasedRunner .
—EpochBasedRunner) ,
max_epochs=12) # runner X [E &%, X T IterBasedRunner {f i ‘max_iters’
checkpoint_config = dict( # Checkpoint hook W E & X . # AT M F % # https://github.
—com/open-mmlab/mmcv/blob/master/mmcv/runner/hooks/checkpoint.py,
interval=1) # KHFWHEHREE 1.
log_config = dict( # register logger hook N & XL 1.
interval=50, # T H H & o 4 g
hooks=[ # il %4 # & th 4T 04 4 F
dict (type='TextLoggerHook', by_epoch=False),
dict (type='TensorboardLoggerHook', by_epoch=False),
dict (type='MMDetWandbHook', by_epoch=False, # i X 4 Wandb L% &, T F & % %
— ‘wandb’ .
init_kwargs={'entity': "OpenMMLab", # J T % S wandb#y 5 &
'project': "MMDet", # WandBW¥ i T H %4 #F
'config': cfg_dict}), # #& & https://docs.wandb.ai/ref/
wpython/init KRB E £ 41 # 5 K
N # AT RTINALEWHILREE (logger).

dist_params = dict (backend="nccl') # AT HELSAXINLEH 5%, ss oW F AT HEE.
log_level = '"INFO' # H &8 % 4.

load_from = None # W — N4 EZBEENRERGEATANLERE, vHAL S HAINLEH .
resume_from = None #_

> MN% E#HBZEEKRERE K (checkpoints), NABEARNRELRFHNRA ALK EZINE.
workflow = [('train', 1)] # runner Wy LAEwm &, [('train’', 1)].
SRKARA-NIHREIFERRHAT — %k R total epochs TIEFEINE 124 E &
work_dir = 'work dir' # ATREFLUWEIRHEARLEAME ZHH X,

9.6 Fialald (FAQ)

9.6.1 PREMEEXHENBIART

A, BMFSRE _delete_=True KZMCERNECE ST B — LN A . BHVFRTAZ I mmey RRAT
— LR R T

F£ MMDetection HL, {4124 T 278 Mask R-CNN () 521 ¥ £ fr F 2t Py 25 -

model = dict (
type="MaskRCNN',
pretrained='torchvision://resnet50",

backbone=dict (

(AN
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type="'ResNet',
depth=50,
num_stages=4,
out_indices=(0, 1, 2, 3),
frozen_stages=1,
norm_cfg=dict (type='BN', requires_grad=True),
norm_eval=True,
style='pytorch'"),
neck=dict (...),
rpn_head=dict (...),
roi_head=dict (...))

FERHACE Y Mask R-CNN i [l ResNet-50, 7E7T ZRF 3 T M 4K M0k HRNet [FIRJ i, K2k HRNet fil ResNet
HEARNFEINFER, TEMA _delete_=True XA # backbone N iTh Z I .

_base_ = '../mask_rcnn/mask_rcnn_r50_fpn_1x_coco.py'
model = dict(
pretrained='open-mmlab://msra/hrnetv2_w32"',
backbone=dict (
_delete_=True,
type="HRNet',
extra=dict (
stagel=dict (
num_modules=1,
num_branches=1,
block="BOTTLENECK',
num_blocks=(4, ),
num_channels= (64, )),
stage2=dict (
num_modules=1,
num_branches=2,
block="'BASIC',
num_blocks= (4, 4),
num_channels= (32, 64)),
stage3=dict (
num_modules=4,
num_branches=3,
block='BASIC',
num_blocks= (4, 4, 4),
num_channels= (32, 64, 128)),
staged=dict (
num_modules=3,

num_branches=4,

ZET )
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block='BASIC',

num_blocks=(4, 4, 4, 4),

num_channels= (32, 64, 128, 256)))),
neck=dict (...))

9.6.2 EFREENHENPEIEE

e SR o — e B AR o, BB AE A train_pipeline/test_pipeline. FATHEE i
train_pipeline/test_pipeline ZJ5, FRERENIEHEE data B, Fl40, RATELEDN S EE, &
A% Mask R-CNN [ £ R JE 4% (multi scale strategy), train_pipeline/test_pipeline 21 TE M)

SHIIE

_base_ = './mask_rcnn_r50_fpn_1x_coco.py'
img_norm_cfg = dict (
mean=[123.675, 116.28, 103.53], std=[58.395, 57.12, 57.375], to_rgb=True)
train_pipeline = [
dict (type="'LoadImageFromFile'),
dict (type='LoadAnnotations', with_bbox=True, with_mask=True),
dict (
type='Resize',
img_scale=[ (1333, 640), (1333, 672), (1333, 704), (1333, 736),
(1333, 768), (1333, 800)1,
multiscale_mode="value",
keep_ratio=True),
dict (type='RandomFlip', flip_ratio=0.5),
dict (type='Normalize', **img_norm_cfqg),
dict (type='Pad', size_divisor=32),
dict (type='DefaultFormatBundle'),
dict (type='Collect', keys=['img', 'gt_bboxes', 'gt_labels', 'gt_masks']),
]
test_pipeline = [
dict (type='LoadImageFromFile'),
dict (
type="'MultiScaleFlipAug',
img_scale= (1333, 800),
flip=False,
transforms=|
dict (type='Resize', keep_ratio=True),
dict (type='RandomFlip'),
dict (type='Normalize', **img_norm_cfgqg),
dict (type='Pad', size_divisor=32),
dict (type='ImageToTensor', keys=['img'l]),
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dict (type='Collect', keys=['img']),
1)
1
data = dict (
train=dict (pipeline=train_pipeline),
val=dict (pipeline=test_pipeline),

test=dict (pipeline=test_pipeline))

BAMERENLH train_pipeline/test_pipeline R)51&#%| data H.
[FIRER), WRFRATEM syncBN P E| BN 5 MMSyncBN, FRATFEZEE il & S i —> norm_cfg.

_base_ = './mask_rcnn_r50_fpn_1x_coco.py'
norm_cfg = dict (type='BN', requires_grad=True)
model = dict(
backbone=dict (norm_cfg=norm_cfqg),
neck=dict (norm_cfg=norm_cfgqg),

-)
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cHAPTER 10

#i2 2 BENBIES

10.1 ZHHaEIEHEN

N T SCREEEAERE S, AT AR R e s L A% X (COCO 3% PASCAL) BiCRE HAE L E) % X
IR AT AR ABS AR TE S (FEVNZRZ 1 66 1 I A e de ) sREAE LT (SEBl— Y dataset 7EYIIZ5H
WEATREA) SR -
£ MMDetection 1, BBCRF AL N COCO MAFH VARG 5 XabAT, DN A 52 RO e i L 1 A
LSO R R R AR B BT

10.1.1 EFHBRIEE R HIA A HEIEER

IR TR L) J5 VR R VR S B OB O i 2 (COCO 87 PASCAL VOC)
COCO #53X1Y json FRyEICIFAUNR W21 7 BL:

'images':

{

[

'file_name':
'height': 427,
'width': 640,
'id': 1268

'COCO_val2014_000000001268.9pg’,

[y
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'annotations': [
{

'segmentation': [[192.81,
247.09,
219.03,
249.0611, # WHEAH mask HF&E

'area': 1035.749,

'iscrowd': O,

'image_1id': 1268,

'"bbox': [192.81, 224.8, 74.73, 33.43],
'category_id': 16,
'id': 42986
}I
1,
'categories': [
{'id': 0, 'mame': 'car'},

]

TE json S HIA = AN b HE -
¢ images: WEEZANE R AL ENNESMEEH, #li0 file_name, height. width fl id,
* annotations: fFEANLHIARE(E B AEEL.
* categories: f & B AL TR ID %A
TERAR AL B I, (0 B i ORI B 2 SO BaiR A R w2 (DA COCO Jfil) :
Lo s SR A O S
2. A 9 SRR RIRRE o

X BFATAE—ABI Tk s BB IR, XA S S A2 COCO M= my Bl & Rk I 25—
AIA ) Cascade Mask R-CNN R50-FPN 46l %
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JE SO B s S T
1. data @34 FEPHE data.train, data.val fil data.test FIEHI classes,

2. model Fh4rH1Y num_classes. FERFERIAAE (COCO HHlidErh-hy 80) &Ml B & UHIHEE T YK
BIELC

configs/my_custom_config.py WAL :

#FHNRER XN RENET AN AFTEB LN S

_base_ = './cascade_mask_rcnn_r50_fpn_1x_coco.py'

#1. BEERR
dataset_type = 'CocoDataset'
classes = ('a', 'b', 'c¢', 'd', 'e")
data = dict (
samples_per_gpu=2,
workers_per_gpu=2,
train=dict (
type=dataset_type,
# RN EFHRME classes’ FERF
classes=classes,
ann_file="path/to/your/train/annotation_data',
img_prefix='path/to/your/train/image_data'),
val=dict (
type=dataset_type,
# KA B FAMWE “classes’ FHF
classes=classes,
ann_file='path/to/your/val/annotation_data',
img_prefix='path/to/your/val/image_data'),
test=dict (
type=dataset_type,
# BEJNLZFAME “classes’ FE ¥
classes=classes,
ann_file="path/to/your/test/annotation_data',

img_prefix="'path/to/your/test/image_data'))

#2. HARE

# AW num_classes’ KB % A5 (B %k A 80)
model = dict(
roi_head=dict (

bbox_head=|

[Cauy
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dict (
type="'Shared2FCBBoxHead"',
# ¥ B A B “num_classes’ HAEBH A 5 (FEFRKA 80)
num_classes=5),

dict (
type='Shared2FCBBoxHead',
# ¥ BT A B num_classes’ BANMEBH A 5 (FEkA 80)
num_classes=5),

dict (
type="'Shared2FCBBoxHead"',
# ¥ Pr A B “num_classes’ HAEBHZ A 5 (FEFRKA 80)
num_classes=5)],

# WP AW num_classes’ BRINMEBHA 5 (EXRA 80)

mask_head=dict (num_classes=5)))

2. EEEHE LBIERNERE

B AR A SRS 2 COCO M, AR A T BRI A R B 1A -

L FRfESCfH categories K EFEE GECE W classes JTTHKEMITH, BMMHFERAGILE. (A5
THH 5 A%5)

2. B P classes FEV 5 S categories N name AR FICE HIFTF— . MMDe-
tection < H 3N categories TRELEN 1d WL iELLIZES|, R categories T name
FRER I 2 bR IR E . [, BEE SO classes A4 ER IRt 2 5% 31 35 00 HE 7T 00 Ak Bisf
AR

3. annotations H1[] category_id BB RMIME. T A category_id WMEENN Z & T
categories ) id,

MR

'annotations': [
{
'segmentation': [[192.81,
247.09,
219.03,
249.0611, #WEAH mask I E.,
'area': 1035.749,
'iscrowd': O,
'image_id': 1268,
'bbox': [192.81, 224.8, 74.73, 33.431,

(RN
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'category_id': 16,
'id': 42986
b
1,
# MMDetection & H ¥ ‘categories’® WA HE W ‘id BH R ELZWH LT
'categories': [
{'id': 1, 'mame': 'a'}, {'id': 3, 'nmame': 'b'}, {'id': 4, 'name': 'c'}, {'id': 16,
— 'name': 'd'}, {'id': 17, 'name': 'e'},

]

FeATIA X Rl =k SRR CityScapes Bidl4E . A TE cityscapes.py I HIRATHAL T 1 ¥ configs.
HR
1. X 5264 #1454, MMDetection H fif R 2 HiiEAE COCO #43i) mask AP.

2. MERFUIGRZ RIE T R AR, XA T ASREE R CocoDataset HRATHMBHARTESCIFAYHAR A K
ZRIDE LN

10.1.2 JFEFHBIBIEHEX HhiEEt

WERARERAR AR ey COCO mi3% PASCAL AR W AT, SEbs b, FATRE LT — P B AREAs
At HS P BA R BERS A, REHE T B i e e e

BT S 2 AT (dict) 3132, BN (dict) #55—5KIE R %R R T 22 3] filename
(FHXTEAE) . width fil height =ANFE YIZRIAISMNE 2 ann. ann W02 2/ & 7T F BN 7L
bboxes fil labels, B 1#RSE numpy array . g L5 HEEE T RS IRALUN: crowd/difficult/ignored bboxes #R{E, Hf
2 BN ME ] bboxes_ignore PAM labels_ignore TN

NS AT

'filename': 'a.jpg',
'width': 1280,
'height': 720,
'ann': {
'bboxes': <np.ndarray, float32> (n, 4),
'labels': <np.ndarray, int64> (n, ),
'bboxes_ignore': <np.ndarray, float32> (k, 4),
'labels_ignore': <np.ndarray, int64> (k, ) (7T & F &)
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}l

AR EAL R E & A -
o YEERHEY (online conversion )

TP E — 44K H CustomDataset M Dataset 2%, I EE load_annotations (self,
ann_file) PAM get_ann_info(self, idx) X1, IEUNCocoDataset5VOCDataset.

o B4 (offline conversion)

A DARFAR AR A BB AAT EAS S OFR AR A7 pickle 23 json SCf4:, Hillilipascal_voc.py. SAJ5HE

F CustomDataset,

10.1.3 BHEXLHIBRHHF:

IS A S R R R R A BT ERS . RHERBRIE RS ERAFAE annotation . txt i1, NACHIT

#

000001 .3pg
1280 720

2

10 20 40 60 1
20 40 50 60 2
#

000002.pg
1280 720

3

50 20 40 60 2
20 40 30 45 2
30 40 50 60 3

AT PATE mmdet /datasets/my_dataset .py FAIE— 1 dataset [ PAINEE S .

import mmcv

import numpy as np
from .builder import DATASETS

from .custom import CustomDataset

@DATASETS .register_module ()

class MyDataset (CustomDataset) :

[y
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(% L0

CLASSES = ('person', 'bicycle', 'car', 'motorcycle')

def load_annotations(self, ann_file):

ann_list = mmcv.list_from_ file(ann_file)

data_infos = []
for i, ann_line in enumerate (ann_list):
if ann_line != "#':

continue

img_shape = ann_list[i + 2].split (" ")
width = int (img_shape[0])
height = int (img_shape[1])

bbox_number = int (ann_list[i + 3])

anns = ann_line.split (' ")

bboxes = []

labels = []

for anns in ann_list[i + 4:1i + 4 + bbox_number]:
bboxes.append([float (ann) for ann in anns[:4]])

labels.append (int (anns[4]))

data_infos.append(
dict (
filename=ann_list([i + 1],
width=width,
height=height,
ann=dict (
bboxes=np.array (bboxes) .astype (np.float32),
labels=np.array(labels) .astype (np.int64))
))

return data_infos

def get_ann_info(self, idx):

return self.data_infos[idx]['ann']

BLESCHE, FTRAREI MyDataset HEATHIT B3k

dataset_A_train = dict (
type="'MyDataset',

ann_file = 'image_list.txt',

[y
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(€AY

pipeline=train_pipeline

10.2 {#H dataset @3%28 B E L IIESE

MMDetection 1,37 545 2 (A At 4 2% (wrapper) R TR A8 4R sl /e I SR8 OB AR I 0 i o il
MMDetection 5411 F = Fh a3 -

* RepeatDataset: ¥EANFINER A EL .
e ClassBalancedDataset: PAZRRIMH T N EE R4,

e ConcatDataset: EHEIELE.

10.2.1 EEHIEE (Repeat dataset)

ffif] RepeatDataset WA R EREHHIEE. FIA, FXIRIEEIEHE N Dataset_a, ERHEN)E, HAEE
W

dataset_A_train = dict (
type='RepeatDataset',
times=N,
dataset=dict ( # Dataset_A W 4 & 1z &
type='Dataset_A"',

pipeline=train_pipeline

10.2.2 SR EEIEE (Class balanced dataset)

ffif] ClassBalancedDataset {ERELRERAEIMNN T I ROIRE B HdRAE . BIREFELPIML self.
get_cat_ids (idx) BREPATZHF ClassBalancedbDataset, HL#ll, PA oversample_thr=1le-3 K&HEH

BARLE Dataset_A, HEEF:

dataset_A_train = dict(
type='ClassBalancedDataset',
oversample_thr=le-3,
dataset=dict ( # Dataset_A WJR T & F &
type='Dataset_A"',

ZET D)
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(% L0

pipeline=train_pipeline

CiEZH R S IR

10.2.3 £##IEE (Concatenate dataset)

IR =Mk

1.

W EA I A ER SRR B — BB 2 RIFRE SO, B AT DAGE A N LB AT

dataset_A_train = dict(
type='Dataset_A',
ann_file = ['anno_file_1', 'anno_file_2'],

pipeline=train_pipeline

WER A I I EAR RIS TR s VA, 23X 7 SR N EARE A FF AT IPAL . AR AR ZOR &
HIBARENE N EER T, AT MR —#£ik% & separate_eval=False.

dataset_A_train = dict (
type='Dataset_A',
ann_file = ['anno_file_1', 'anno_file_2'],
separate_eval=False,

pipeline=train_pipeline

RS R A R B e, AT AGE A R L

dataset_A_val = dict ()

dataset_B_val = dict ()

data = dict(
imgs_per_gpu=2,
workers_per_gpu=2,
train=dataset_A_train,
val=dict (
type='ConcatDataset',
datasets=[dataset_A_val, dataset_B_vall],

separate_eval=False))

N8 separate_eval=False, FIFURRATDARIIA HISCRILES — etk 1.

10.2.
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1. ZEMOEAER), separate_eval=False W2 EIEEM T self.data_infos, [HIt COCO
BAREA S IAE, B2 COCO BHEAEMITAL I H AN R T A #RKH self.data_infos. HA
AR B BRI AG A — DB IEAL, XAMBGAR AR RN, A BGXR -

2. AT H AL cClassBalancedDataset fll RepeatDataset, FrPAtA T AL BNINAS .

— LRGN 2 43 5% Dataset_A fil Dataset_B HE N Al MK, AREHITITFEH.

dataset_A_train = dict (
type='RepeatDataset',
times=N,
dataset=dict (
type='Dataset_A"',

pipeline=train_pipeline

)
dataset_A_val = dict (

pipeline=test_pipeline
)
dataset_A_test = dict(

pipeline=test_pipeline
)
dataset_B_train = dict (
type="'RepeatDataset',
times=M,
dataset=dict (

type='Dataset_B',

pipeline=train_pipeline

)
data = dict (
imgs_per_gpu=2,
workers_per_gpu=2,
train = [
dataset_A_train,
dataset_B_train
1,
val = dataset_A_val,

test = dataset_A_test

82

Chapter 10. 312 2: B5F L IIEE




MMDetection, & 1T 2.27.0

10.3 {EXEIBRAIZES]

RO Bn e i) 2, BATAT ABECE TR A AN G HARER T4 i, AR AR IR 2 B K
R =5, I 2T MBSO AR AR BT . Bn et & B 35 s HoA S Y ELSAE o

classes = ('person', 'bicycle', 'car')
data = dict (
train=dict (classes=classes),
val=dict (classes=classes),

test=dict (classes=classes))

MMDetection V2.0 8 3 MICIE I FR, XM AL BRI AR AL . RBFAE S classes.
txt, HAE TATFHEHIZ AR,

person
bicycle

car

F AT ARSI B SO R i A, Bt & A R B8O H i — 913

classes = 'path/to/classes.txt’
data = dict (
train=dict (classes=classes),
val=dict (classes=classes),

test=dict (classes=classes))

* {E MMDetection v2.5.0 Z 1, WERAEHLE G B oA A shid I A8 GT WK f, HIhk
10 T A8 ACTE R L R P 3K e — AR FTIR AT T L SRR, B 24 A & 4R B i B a2k
HAEFE filter_empty_gt=True VA K test_mode=False WIEN T A ST ERARS GT 1HE
h. 7E MMDetection v2.5.0 Z J5, FeATTHRE B R (93 IR A S A8 el dEA T A, o, Biodl 4R HORTTE
filter_empty_gt=True fll test_mode=False HIHHN F A S IEHEAES GT WK A, gk
el kA . WEENA P T IENRERL, AP ABfTE 2T A GT /Y&l
He

o PRGN HA MRS AU ERN LT, A customDataset W PN fEE 1B i
BEORUEA T GT WK . (HE R DA I B ity ok e

o M EHIRETH classes W, ICBE L num_classes. M v2.9.0 (PR#4508) 2 J5, FeAi1scm
T NumClassCheckHook 3 #6728 B 2 5 — 2.

o WATERACK S BEAY B BB AR DA KB AR DRI AR, Sy 8 P B
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cHaPTER 11

HiE 3. HEXHEHAERIE

1.1 FERENE

RG], FATHH Dataset Ml DataLoader HATZUMFEM I MNEL . Dataset & [ 7 Ul I Fdhs,
BN AR forward JRMANSE TS, SANEGREHREEA AR, FHAHE
mMcv H5|A—/-Hif DataContainer REWLEMD ZA R/ A LS. ELHWESH X,

Kt (0 e LR AR S SR A G . T R R R ST AT AR B AR R (annotations) R, TiT—A>
R E LT R — N I A P IR — DR — R A, B RIS — T I A
A BRI T H— TLE TR —ARHARAR

FAHE T BN T — 2R B R . I BB AIRAC BB, R BRI R AL, ARt
PATESS R TP I8 (Bricoh s @) SCERBUARE (Bl hie).

DefaultFormat

LoadIimageFromFile LoadAnnotations Resize RandomFlip Normalize Pad Bundle Collect
( ( { { { Lo L. {
“img™: “img”: “img™: “img™ “img”™: Img': Img™: “img”:
“img_shape™ “img_shape™ “img_shape™ “img_shape”: “img_shape”: “|rn.gishape": “img_shape”: “img_meta”: {
“ori_shape”: “ori_shape”: “ori_shape™: “ori_shape”™: “ori_shape™ “ori_shape™ “ori_shape": “ori_shape”:
} “gt_bboxes”: “pad_shape™ “pad_shape”: “pad_shape”™: “pad_shape™ “pad_shape”: “img_shape™
“gt_labels™: “gt_bboxes™: “gt_bboxes”: “gt_bboxes”: “gt_bboxes™ “gt_bboxes™ “pad_shape™
“bbox_fields”: “gt_labels”: “gt_labels”: “gt_labels™: “gt_labels™ “gt_labels™: “scale_factor”:
} “bbox_fields”: “bbox_fields”: “bbox_fields”: “bbox_fields™: “bbox_fields™ “flip”
“scale” “scale” “scale”: “scale™ “scale™ “img_norm_cfg":
“scale idx™ “scale_idx": “scale idx’: “scale_idx™: “scale_idx":
“scale_factor’: “scale_factor”: “scale_factor’: “scale_factor™: “scale_factor”: “gt_bboxes”:
“keep_ratio”: “keep_ratio™ “keep_ratio”™ “keep_ratio™ “keep_ratio™ “gt_labels™:
1 “flip™: “flip’: “flip™: “flip™: }
} “img_norm_cfg™: “img_norm_cfg": “img_norm_cfg”:
“pad_fixed_size”: “pad_fixed_size”:
“pad_size_divisor”. “pad_size_divisor™:
} }

X LEBAETT DA AR N2 (data loading)

. Wit (pre-processing)

. A4zl (formatting) ALKt
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HA5E  (test-time augmentation) .

NP T2 Faster R-CNN [J—AE:

img_norm_cfg = dict (
mean=[123.675, 116.28, 103.53], std=[58.395, 57.12, 57.375], to_rgb=True)
train_pipeline = [
dict (type="'LoadImageFromFile'"),
dict (type='LoadAnnotations', with_bbox=True),
dict (type='Resize', img_scale=(1333, 800), keep_ratio=True),
dict (type='RandomFlip', flip_ratio=0.5),
dict (type='Normalize', **img_norm_cfqg),
dict (type='Pad', size_divisor=32),
dict (type='DefaultFormatBundle'),
dict (type='Collect', keys=['img', 'gt_bboxes', 'gt_labels']),
]
test_pipeline = [
dict (type='LoadImageFromFile'"),
dict (
type="'MultiScaleFlipAug',
img_scale= (1333, 800),
flip=False,
transforms=|
dict (type='Resize', keep_ratio=True),
dict (type='RandomFlip'),
dict (type='Normalize', **img_norm_cfgqg),
dict (type='Pad', size_divisor=32),
dict (type='ImageToTensor', keys=['img']),
dict (type='Collect', keys=['img']),

PR R, AV ERI. B8, FERRIAR 7 (dict fields):

11.1.1 #iEhnsg Data loading

LoadImageFromFile

o I img, img_shape, ori_shape
LoadAnnotations

o I gt_bboxes, gt_bboxes_ignore, gt_labels, gt_masks, gt_semantic_seg, bbox_fields, mask_fields
LoadProposals

o 3| proposals
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11.1.2 F4bE Pre-processing

Resize
o JjII: scale, scale_idx, pad_shape, scale_factor, keep_ratio
o THr: img, img_shape, *bbox_fields, *mask_fields, *seg_fields
RandomFlip
o JI: flip
o THr: img, *bbox_fields, *mask_fields, *seg_fields
Pad
o 1l pad_fixed_size, pad_size_divisor
o THr: img, pad_shape, *mask_fields, *seg_fields
RandomCrop
o TH¥r: img, pad_shape, gt_bboxes, gt_labels, gt_masks, *bbox_fields
Normalize
o M img_norm_cfg
* BT img
SegRescale
o B7: gt_semantic_seg
PhotoMetricDistortion
o i img
Expand
o THr: img, gt_bboxes
MinIoURandomCrop
o B¥: img, gt_bboxes, gt_labels
Corrupt

* HHr: img
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11.1.3 &3 Formatting

ToTensor
o W i keys FE
ImageToTensor
* BH: h keys fEE
Transpose
© W i keys $8E
ToDataContainer
o W i keys FHE
DefaultFormatBundle
e T¥: img, proposals, gt_bboxes, gt_bboxes_ignore, gt_labels, gt_masks, gt_semantic_seg
Collect
o M: img_metas (img_metas )5 (key) ¥ meta_keys f55F)

o Bolr: BT keys SREMEE (key) ZAMYPTAHALRGE (key)

11.1.4 KB+ #5255 Test time augmentation

MultiScaleFlipAug

11.2 JARMEHAEE LHFEE

L AR RS — e, BIAIE my_pipeline.py, BEPA— T MR AT HL H — 4L

import random

from mmdet.datasets import PIPELINES

@PIPELINES.register_module ()
class MyTransform:

"""Add your transform

Args:
p (float): Probability of shifts. Default 0.5.

mmn

EET D)
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(€AY

def _ _init__ (self, p=0.5):

self.p = p
def _ call_ (self, results):
if random.random() > self.p:

results['dummy'] = True

return results

2. AERCE OO BRI O RAR S A Bi AL B , 75 SR PR ARG I 2K B AR RERS I B S AR

custom_imports = dict (imports=['path.to.my_pipeline'], allow_failed_imports=False)

img_norm_cfg = dict(

mean=[123.675, 116.28, 103.53], std=[58.395, 57.12, 57.375], to_rgb=True)
train_pipeline = [

dict (type="'LoadImageFromFile'),

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

dict (type='Resize', img_scale= (1333, 800), keep_ratio=True),

dict (type='RandomFlip', flip_ratio=0.5),

(
(
(
dict (type='Normalize', **img_norm_cfqg),
dict (type='Pad', size_divisor=32),

dict (type='MyTransform', p=0.2),

dict (type='DefaultFormatBundle'),

(

dict (type='Collect', keys=['img', 'gt_bboxes', 'gt_labels']),

3. AT AL PR AR A 45 R

AR AR BT R P s AL B R AR A 45 5, AT DA tools/misc/browse_dataset.py B MM
WM EIRE (EGMRERGE), SSRGS EH . R EESE R S0

11.2. fERFfEREE LBFHEE 89
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cHAPTER 12

#iE 4 BENEE

FATT AT A AR (g A AR M T
o ET /%% (backbone): i H A& — 1 H RFEHUFFEE (feature map) 245 FH M 4% (FCN network), il 40:
ResNet, MobileNet,

* Neck: FT MM Head 2 [A] i #EHHSS, #il: FPN, PAFPN,

* Head: JHTHMAALSFIGLLE, G0 A HEFIAIHERS T .

o DIGARELAS (roi extractor): MAFFAE P 3 HX Rol ##4E, Fl4n: Rol Align.

* $i%k (loss): 7E Head ZH{4 TR AR, Billn: FocalLoss, L1Loss, GHMLoss.

121 FARFBAH

1211 H{mN— 1M EFRLE

XHL, FKATTLA MobileNet 2y il e s Wfaf 1 A B 414+«
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1. EXL—NHBETFAL (LL MobileNet i)

Hrid—A 4 mmdet /models/backbones/mobilenet .py

import torch.nn as nn

from ..builder import BACKBONES

@BACKBONES . register_module ()

class MobileNet (nn.Module) :

def _ _init__ (self, argl, arg2):

pass

def forward(self, x): # should return a tuple

pass

2. BAER

PRA] LGS I R iR Ui E] mmdet /models/backbones/__init__ .py

from .mobilenet import MobileNet

EANIIE

custom_imports = dict (
imports=['mmdet .models.backbones.mobilenet'],

allow_failed_imports=False)

P SO DA G IR A B

3. ARMEEX P ERIZETRAS%

model = dict (

backbone=dict (
type="'MobileNet',
argl=xxx,

arg2=xxx) ,
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12.1.2 FFhnEaY Neck
1. L —4 Neck (LL PAFPN %)

B — 4 mmdet /models/necks/pafpn.py

from ..builder import NECKS

@NECKS.register_module ()
class PAFPN (nn.Module) :

def _ init_ (self,
in_channels,
out_channels,
num_outs,
start_level=0,
end_level=-1,
add_extra_convs=False) :

pass

def forward(self, inputs):
# implementation is ignored

pass

2. B ER

PRATPAGS I R iR CiS 3] mmdet /models/necks/__init__ .py

from .pafpn import PAFPN

EYNIIE

custom_imports = dict (
imports=['mmdet .models.necks.pafpn.py'],

allow_failed_imports=False)

I ST DA G IR A BB A
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3. & ECE ¥

neck=dict (
type="'PAFPN',
in_channels=[256, 512, 1024, 20481,
out_channels=256,

num_outs=5)

12.1.3 #FHNFHHEY Head

FAIPA Double Head R-CNN iy fBil 3 7R A n[ 5 il — 4~ i) Head

BE, WSIn—A~rRY bbox head 3| mmdet /models/roi_heads/bbox_heads/double_bbox_head.py.
Double Head R-CNN 7£ H A1k il]_ESE8E T —N 1 bbox head. >4 T 5E 3 bbox head , FATFFZL{ 40 F (8t
e =R

from mmdet .models.builder import HEADS
from .bbox_head import BBoxHead

@HEADS.register_module ()
class DoubleConvFCBBoxHead (BBoxHead) :
r"""Bbox head used in Double—-Head R-CNN

/=> cls
/-> shared convs —>
\-> reg
roi features
/-> cls
\-> shared fc ->
\-> reg

" # noga: W605

def _ init_ (self,
num_convs=0,
num_fcs=0,
conv_out_channels=1024,
fc_out_channels=1024,
conv_cfg=None,
norm_cfg=dict (type='BN"),
**kwargs) :

kwargs.setdefault ('with_avg_pool', True)

super (DoubleConvFCBBoxHead, self).__init__ (**kwargs)

[y
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(€AY

def forward(self, x_cls, x_reg):

WG, WA w2, SEH—F W bbox head. FXAT4T 5 M StandardRoIHead 3 4k 7K H7 ¥
DoubleHeadRoIHead, AT PAK I standardRoIHead B T FiA R EL.

import torch

from mmdet.core import bbox2result, bbox2roi, build_assigner, build_sampler
from ..builder import HEADS, build_head, build_roi_extractor
from .base_roi_head import BaseRoIHead

from .test_mixins import BBoxTestMixin, MaskTestMixin

@HEADS .register_module ()
class StandardRoIHead (BaseRoIHead, BBoxTestMixin, MaskTestMixin) :

""rSimplest base roi head including one bbox head and one mask head.

mn

def init_assigner_sampler (self):

def init_bbox_head(self, bbox_roi_extractor, bbox_head):

def init_mask_head(self, mask_roi_extractor, mask_head) :

def forward dummy (self, x, proposals):

def forward_train(self,
Xy
img_metas,
proposal_list,
gt_bboxes,
gt_labels,
gt_bboxes_ignore=None,

gt_masks=None) :

def _bbox_forward(self, x, rois):

def _Dbbox_forward_train(self, x, sampling_results, gt_bboxes, gt_labels,

img_metas) :
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(€AY

def _mask_forward_train(self, x, sampling_results, bbox_feats, gt_masks,

img_metas) :

def _mask_forward(self, x, rois=None, pos_inds=None, bbox_feats=None) :

def simple_test (self,
Xy
proposal_list,
img_metas,
proposals=None,
rescale=False) :

"""Test without augmentation.'"""

Double Head [#)1%& 2k 3= 5 4F bbox_forward 184, HEM StandardRoIHead 4K T HAhZ 4. 7E
mmdet /models/roi_heads/double_roi_head.py H1, FATH FiA CHESZHHY bbox head:

from ..builder import HEADS

from .standard_roi_head import StandardRoIHead

@HEADS.register_module ()
class DoubleHeadRoIHead (StandardRoIHead) :
"""RoI head for Double Head RCNN

https://arxiv.org/abs/1904.06493

men

def _ _init__ (self, reg_roi_scale_factor, **kwargs):
super (DoubleHeadRoIHead, self).__init__ (**kwargs)

self.reg_roi_scale_factor = reg_roi_scale_factor

def _bbox_forward(self, x, rois):

bbox_cls_feats = self.bbox_roi_extractor (
x[:self.bbox_roi_extractor.num_inputs], rois)
bbox_reg_feats = self.bbox_roi_extractor

x[:self.bbox_roi_extractor.num_inputs],
rois,
roi_scale_factor=self.reg_roi_scale_factor)
if self.with_shared_head:
bbox_cls_feats = self.shared_head (bbox_cls_feats)
bbox_reg_feats = self.shared_head (bbox_reg_feats)

GETI0
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(€AY

cls_score, bbox_pred = self.bbox_head(bbox_cls_feats, bbox_reg_feats)

bbox_results = dict (
cls_score=cls_score,
bbox_pred=bbox_pred,
bbox_feats=bbox_cls_feats)

return bbox_results

WA, AP EEEZEY NS mmdet /models/bbox_heads/_ _init_ .py #ll mmdet/models/
roi_heads/__init__.py PAMHEAH &AM AT DAFREN I & AbA T

o, PRI RAAS N

custom_imports=dict (
imports=['mmdet .models.roi_heads.double_roi_head', 'mmdet.models.bbox_heads.

—~double_bbox_head'])

FI L S S B R A H 8
Double Head R-CNN [ C B SCAaF -

_base_ = '../faster_rcnn/faster_rcnn_r50_fpn_1x_coco.py'
model = dict (
roi_head=dict (
type='DoubleHeadRoIHead',
reg_roi_scale_factor=1.3,
bbox_head=dict (
_delete_=True,
type='DoubleConvFCBBoxHead"',
num_convs=4,
num_fcs=2,
in_channels=256,
conv_out_channels=1024,
fc_out_channels=1024,
roi_feat_size=7,
num_classes=80,
bbox_coder=dict (
type='DeltaXYWHBBoxCoder',
target_means=[0., 0., 0., 0.],
target_stds=[0.1, 0.1, 0.2, 0.2]),
reg_class_agnostic=False,
loss_cls=dict (
type='CrossEntropyLoss', use_sigmoid=False, loss_weight=2.0),

loss_bbox=dict (type='"SmoothLlLoss', beta=1.0, loss_weight=2.0))))

12.1. FEFBAHF 97




MMDetection, £ 1ThEZ 2.27.0

M MMDetection 2.0 ilUASHE , Bl FR 40 SRR AR C AR ] A& 33 T4 14 . Double Head R-CNN = ZL{fi T
—A~3H11Y) DoubleHeadRolHead Fl—~i ) DoubleConvFCBBoxHead, S ETRIEE MG _ init_

HRRICR L.
12.1.4 FRIEEIRK

B ARFEG I — B B 3128 MyLoss T AAERIH . A TIRM—ASF SRk, H P 5AE mmdet /
models/losses/my_loss.py H3EP, #Mfigs weighted_loss A DA REETH ML

import torch

import torch.nn as nn

from ..builder import LOSSES

from .utils import weighted_loss

@weighted_loss

def my_loss (pred, target):
assert pred.size() == target.size() and target.numel() > O
loss = torch.abs (pred - target)

return loss

@LOSSES.register_module ()

class MyLoss (nn.Module) :

def _ init__ (self, reduction='mean',K loss_weight=1.0):
super (MyLoss, self).__init__ ()
self.reduction = reduction

self.loss_weight = loss_weight

def forward(self,
pred,
target,
weight=None,
avg_factor=None,
reduction_override=None) :
assert reduction_override in (None, 'none', 'mean', 'sum')
reduction = (
reduction_override if reduction_override else self.reduction)
loss_bbox = self.loss_weight * my_loss(
pred, target, weight, reduction=reduction, avg_factor=avg_factor)

return loss_bbox

RIE, HPEEIEE NS mmdet /models/losses/__init__ .py.
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from .my_ loss import MyLoss, my_loss

o, RE AT :

custom_imports=dict (

imports=['mmdet .models.losses.my_loss'])

BT EL SO R S IR B A H Y

IR, B Loss_xxx “FBL. A MyLoss &I T8, ARFHZAE Head FEEL Loss_xxx FE

loss_bbox=dict (type="MyLoss', loss_weight=1.0))
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cHAPTER 13

#HIE S5 BENINGEE
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cHAPTER 14

#iz2 6: BEEXRERH

MMDetection S i A H M T AN A A5 2% R K. (ELZ BRIAAYE B 7T BB 032 I A o] AR RS RS2 BT DA ]
AE A BB ORI 0 R BRSO R R DL o

REREE SR R S R SRR ARG 45t — 28 5 T A B e — P BRI o X R A 1B mT DA
I3 AR AT o

141 —MRKRBTHEITE
g A (EIETAI AR, PARAER), 2 sREe ik A oK S i 21 55 i e bn i . SR A ] DAy
IANER 7 &

L U E RV AR IE SRR A IR T R

2. JHA R R RO R B FEA K

3. HI R K BRI KRBT RN E .

4. IR IKE I — i

5. H— ki M aii ok —MUE,

103



MMDetection, & 1ThR4 2.27.0

14.2 igBRERE (BE1)

XL R R, TR SRES AR S 1 SRR AR 2 A PR AN A

f54n, #F RPN head H1{#iJf] CrossEntropyLoss B, ATFEELE train_cfg Hi%EH RandomSampler

train_cfg=dict (
rpn=dict (
sampler=dict (
type='RandomSampler"',
num=256,
pos_fraction=0.5,
neg_pos_ub=-1,

add_gt_as_proposals=False))

$oF T Hofth— 28 LA TF ke A S HLE i FR 2< , 40 Focal Loss. GHMC #F1 QualityFocalLoss, A F-ZEE k7%
¥t

14.3 iRk

PR — R B EE 2, 4, SHX, KBS0 AR ESCOE AR E . X BLRAT Focal Loss (FL)
PEABIT. RS 23 B FL (A B R BCE S, AT —— R,

@LOSSES.register_module ()

class FocalLoss (nn.Module) :

def _ init_ (self,
use_sigmoid=True,
gamma=2.0,
alpha=0.25,
reduction="mean',

loss_weight=1.0):

loss_cls=dict (
type='Focalloss',
use_sigmoid=True,
gamma=2.0,
alpha=0.25,
loss_weight=1.0)
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1431 RiAESH (P& 2)

gamma Fll beta s& Focal Loss AP NESE. WIRLATAI gamma (EBEHN 1.5, 8 alpha EHIE N 0.5,
FATAT ALERC B SO g B R 5 5

loss_cls=dict (
type='FocallLoss',
use_sigmoid=True,
gamma=1.5,
alpha=0.5,
loss_weight=1.0)

14.3.2 WAARFRX (SR 4)

Focal Loss ZRIARYIHZN 7 302 mean, WHRRATEIEIIGN XM mean BUK sum, FRATAT DALERD B SO 18
WrEE:

loss_cls=dict (
type='Focalloss',
use_sigmoid=True,
gamma=2.0,
alpha=0.25,
loss_weight=1.0,

reduction="sum')

14.3.3 WIARKNE (S]S)

X HLR IR Je — Mt T RAE R AT 55 > PR R B RE L, B, 2 SRR AN A5 2%
URIATREIC 7 FAR R IALE BN 0.5, FATH] ALEFC B SCHFH T F 45 7E -

loss_cls=dict (
type='FocallLoss',
use_sigmoid=True,
gamma=2.0,
alpha=0.25,
loss_weight=0.5)
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14.4 MGk (S, 3)

AR R R B AT B TR AR RAE . SERAORYE, FRATTZAH R 5K i3 DA —A 5 A AR R T AR i A 3k
e LA, BRTOREITCERE T AR AR B LB, i DAIX BB TR . R IR AR A A2 rh ARk,
R, M HAS BRSO, (B2 SRR U T ZA PR RAE : 724K label _weights FIAHER)
bbox_weights. {RAIATEMI A HE) get_target JriAH R EMbAT. X HIRAIEH ATSSHead 1EH—
AMBIT-. BYER T AnchorHead, (HEREATEHEER get_targets JFIAKRAA[AY label_weights Fll
bbox_weights,

class ATSSHead (AnchorHead) :

def get_targets(self,
anchor_1list,
valid_flag_list,
gt_bboxes_1list,
img_metas,
gt_bboxes_ignore_list=None,
gt_labels_list=None,
label_channels=1,

unmap_outputs=True) :

106 Chapter 14. i 6: BE LRKEH
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cHAPTER 15

HiAE 7 HHERUA

£ COCO Kt L INZRAlias T DAME A HAWKRSE (%140 CityScapes H KITTI $ifiidl ) (L5 F i)l A
B, AREFRRFHETH FHAMAIE Model Zoo W LA T HA SO AR b o A5 24 W BT I GRA AL PAS B 1

fiE
PATN R AE B S h R R 2 A2 PR
o FHAZ 20 B LR SR ik TR IRR TR S S I S R R T R R A A S
o FIRAEARPINETINE, BUITEGR
T KAF 22 DA Cityscapes Dataset bl B A 617, BAATHA ] G SAERCE B oy Aoy«

15.1 4R EHicE

R T U G AN T ) SR U D R 9 %, MMDetection V2.0 S2REM AN IUA L E T AR AR I E A B
8UH MaskRCNN AE R iz, Frr it B 5 B E M M _base_/models/mask_rcnn_r50_fpn.py A4k
AR TR SR A AR Y ARG AL . 240 Cityscapes Bl 4RI, B L ELAH BT AT (LA _base_/
datasets/cityscapes_instance.py F4K ., XTI ER ST ERD, HEFEEMN _base_/
default_runtime.py F4K, XLERVE M configs WHET, M A AR AN ER 95 M
TR A TV

_base_ = [
'../_base_/models/mask_rcnn_r50_fpn.py',

'../_base_/datasets/cityscapes_instance.py', '../_base_/default_runtime.py'
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15.2 Head g41&8k

T R A TC B 5 SR B Rl 4R 1 28 8 %) Head #EATIE 0. 7R 2EX) roi_head H1H num_classes
AT BEURR T RSN Head 2 4h, TRNZAEALA AT R ER 0 HR BT 1] .

model = dict(
pretrained=None,
roi_head=dict (
bbox_head=dict (

type='Shared2FCBBoxHead"',

in_channels=256,

fc_out_channels=1024,

roi_feat_size=7,

num_classes=38,

bbox_coder=dict (
type='DeltaXYWHBBoxCoder',
target_means=[0., 0., 0., 0.],
target_stds=[0.1, 0.1, 0.2, 0.21),

reg_class_agnostic=False,

loss_cls=dict (
type='CrossEntropyLoss', use_sigmoid=False, loss_weight=1.0),

loss_bbox=dict (type='SmoothLlLoss', beta=1.0, loss_weight=1.0)),

mask_head=dict (

type='FCNMaskHead',

num_convs=4,

in_channels=256,

conv_out_channels=256,

num_classes=38,

loss_mask=dict (

type='CrossEntropyLoss', use_mask=True, loss_weight=1.0))))

15.3 BiEERAEE

F PRl BEAE TR S B AR I R B A AR E . H 5l MMDetection V2.0 (¥t B SCHEL 4 57 F; VOC.,
WIDER FACE. COCO #l Cityscapes Dataset {3 &S E .
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15.4 {IZRREZRY IS4

TR S BRI R R AR o B T8 5 2/ Y 27 ) R ATE DR I [l 5

#ogE
# batch size h 8 MW Ir W&
optimizer = dict (type='SGD', 1lr=0.01, momentum=0.9, weight_decay=0.0001)
optimizer_config = dict (grad_clip=None)
EE 3
lr_config = dict(
policy='step',
warmup="'linear’',
warmup_iters=500,
warmup_ratio=0.001,
step=[7])
# lr_config ¥ i) max_epochs 1 step FEH XN A E X HEEHTLITHE
runner = dict (max_epochs=8)

log_config = dict (interval=100)

15.5 fE FTmillghEE

TSR IR, T DAE Load_from A BIMMUMLI MR, PSR EAGIFIAZ M F R
FORSZURTR AT i G 5 e AP 8 T S B

load_from = 'https://download.openmmlab.com/mmdetection/v2.0/mask_rcnn/mask_rcnn_r50_
—caffe_fpn_mstrain-poly_3x_coco/mask_rcnn_r50_caffe_fpn_mstrain-poly_3x_coco_bbox_
—mAP-0.408__segm_mAP-0.37_20200504_163245-42aa3d00.pth'’ # noga
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cHAPTER 106

#72 8: Pytorch 2| ONNX py#RUs%4% (SLOE 137 #F)

16.1 =i AHEI MMDeploy REPE{RAIIEE
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CHAPTER 17

12 9: ONNX 2| TensorRT gytERIsEHR (LML)

17.1 ZR {EAHE) MMDeploy B ZE/REVIRE

o %42 9: ONNX %| TensorRT 094570 4 3 (520h bt 33%)
— o fTA AR A ONNX #:3% A TensorRT
* kS
* Rk
— dofTiHE T ag 42 A
— A A TensorRT w9427 ) &
- 1RE2

&

- ﬁi‘ JL 1) 745

17.2 0 IEHREIM ONNX 3%534 TensorRT

17.21 EREZH

1. 7 &% get_started.md M FEASZ:3E MMCV 1 MMDetection

2. #%2% ONNXRuntime in mmev ] TensorRT plugin in mmev %% 37 ONNXRuntime H & X FEAEFI Ten-
sorRT 341 mmev—-full,
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https://mmcv.readthedocs.io/en/latest/deployment/onnxruntime_op.html
https://github.com/open-mmlab/mmcv/blob/master/docs/en/deployment/tensorrt_plugin.md/
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3. i H TH pytorch2onnx ¥4 24 ) PyTorch #4464 ONNX.,

17.2.2 Hix

python tools/deployment/onnx2tensorrt.py \
CONFIG} \
MODEL} \
——trt-file TRT_FILE} \

——input-img INPUT_IMAGE_PATH} \

——shape INPUT_IMAGE_SHAPE} \
—-min-shape MIN_IMAGE_SHAPE} \
——max—shape MAX_IMAGE_SHAPE} \
—-workspace-size {WORKSPACE_SIZE} \
—-—show \
——verify \

Bty ZA ] -

* config: BRI E LI IR AR .

* model: ONNX AU S BE 42

o ——trt-file: fjihi TensorRT SIEESCAFMHAL. WERARIEE, BERFPEREN tmp. trt,

* ——input-img: I TIBEREARAE ARG . BOAEL T, BRIESN demo/demo. jpyg.

* ——shape: BB AR R ERTERE . WRRIE, BRFEE N 400 600,

 ——min-shape: BB AR EU N EMGERE . WA E, TREE NS ——shape HI.

+ ——max-shape: BAUH A MR KRFEMTE . WRKEE, TRHEENE ——shape M.

» ——workspace-size: ¥ TensorRT 5|4 i 1) GPU TAEZSIAI K/ (DA GiB RHAfT) . AR ASEE,
BRFRE N 1 GiB,

* ——show: i 27 WRBA I H . WRASEE, BEXEN False,

o ——verify: HiE 27 7E ONNXRuntime 1 TensorRT 2 [AJBEAL ) IE . AR ARIEE, BRBREE N

False,
» ——verbose: BERTTH A E. EXTHRAAH. MERIGE, CHEIN False.
Bi-¥

python tools/deployment/onnx2tensorrt.py \
configs/retinanet/retinanet_r50_fpn_1x_coco.py \
checkpoints/retinanet_r50_fpn_1x_coco.onnx \
—-—trt-file checkpoints/retinanet_r50_fpn_1x_coco.trt \

——input-img demo/demo.jpg \

GANY
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(CCANY)
—-shape 400 600 \
-—show \
——verify \

17.3 WIS HERER

BAMES T AT H tools/deplopyment /test .py FiPii TensorRT A%,
THS VA T HEE ARIBOE 245 2.

o BIATPRAL S AR

o GERFIRAL

17.4 X#55%i0A TensorRT pYREIFIR

TR T E AT A5 A TensorRT [FARAY

o VA L PR A AR A it Pytorch==1.6.0, onnx==1.7.0 %5 TensorRT-7.2.1.6.Ubuntu-16.04.x86_64-gnu.cuda-
10.2.cudnn8.0 X,

17.5 1REE

o QSRR RIS I PR OB B, A1 issue, FRATSIPRALIE. WK STES R PR
M, mTREAR, AT RAERRIERZ R . W IRATZ i AT

o T ILIIRE R SLHERY, I H AT RES PR N, i iR A 22l H ) mmev Fll mmdetecion,

17.6 =Dl i6l_%

HY
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cHAPTER 18

iz 10: WEVRL

FEUILGALR, B4 B0 L WA ) TIPS s T IR R ERE. MMV S TSR IR %
AR 7%, W nn. Conv2d, MMdetection H[WASAIA MG BT init_cfg. FERAEE AT A
HBRRA I AR -

1. 7 model_cfg HOMRRIE HA (@ L init_cfg, (HPHMM init_cfg BN ER, X85
iy init_cfg.

2. BiEE A AR, RGBT model. init_weights () H¥E, UUHHRZLSH0R S0l i PR Tl B
X EREATRIRAL -
MMdetection ¥ 44k TAER A )2 AP If FH AR A2 -

model_cfg(init_cfg) -> build_from_cfg -> model -> init_weight() -> initialize(self, self.init_cfg) -> children’ s

init_weight()

18.1 #Hik

EREHEIELZE dict 35 list(dict], 5 7 FF#{AE:
 type (str), fl# INTIALIZERS HPIRILERAHR, JEHREVIRILESHISEL.
* layer (str¥ list[str]), 4% Pytorch 3 MMCV HELAZ A FR, DA BRI IRILIN T 24> S50, Bilan

'Conv2d', 'DeformConv2d',

* override (dict B list[dict]), fL&5 A4k H BaseModule HHFIAWELE S layer £ AR H Al
EARFM B, type HE LMPIIRMALREH T layer T XWITAEZE, FAER FEHOR
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J& BaseModule WJJRAEZRMET DAY layer HHZEMFER X MHk, WATFEEMH override,

override U&7 :
- type JGIRBIIR AR SEG
- name ] AR FFRAI AL AG TR

18.2 Mgt S

M mmcv.runner.BaseModule B mmdet .models ZEEK— AL, X EF{ ] FooModel 2511,

import torch.nn as nn

from mmcv.runner import BaseModule

class FooModel (BaseModule)
def _ init__ (self,
argl,
argz,
init_cfg=None) :

super (FooModel, self).__init__ (init_cfqg)

o EIRAEACH P init_cfg WA

import torch.nn as nn
from mmcv.runner import BaseModule

# or directly inherit mmdet models

class FooModel (BaseModule)
def _ init_ (self,
argl,
arg2,
init_cfg=XXX) :

super (FooModel, self).__init__ (init_cfqg)

e ¥£ mmcv.Sequential B mmcv.ModuleList fURHE B init_cfqg WGk

from mmcv.runner import BaseModule, Modulelist

class FooModel (BaseModule)
def _ init_ (self,

argl,

arg2,

init_cfg=None) :

[y
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(€AY

super (FooModel, self).__init__ (init_cfqg)

self.convl = ModuleList (init_cfg=XXX)

o EABCESC Y init_cfg AR

model = dict (

model = dict(
type='FooModel"',
argl=XxX,
arg2=XxX,
init_cfg=XXX),

18.3 init_cfg BY{&

L.l layer SRIIRILELA
WERFATHE LT layer, ERATE layer SHHIIRLIZZ .

R layer XM Y {E 2 Pytorch 77 A weights Hl bias J& MY K4 (H LA L
MultiheadAttention &),

o BT AR RA R R RCE B Layer .

init_cfg = dict (type='Constant', layer=['Convld', 'Conv2d', 'Linear'], val=1)
# AR F By BB AT LN R

o BT YR EA R FRRCERZH layer #,

init_cfg = [dict (type='Constant', layer='Convld', val=1l),
dict (type='Constant', layer='Conv2d', val=2),
dict (type='Constant', layer='Linear',6 wval=3)]

# nn.Convid ¥ #% % 45 4. A dict (type='Constant', val=1)

# nn.Conv2d ¥ # % #5 . 4 dict (type='Constant', val=2)

# nn.Linear ¥ # % 4 4 4 dict (type='Constant', val=3)

2. ffi{f] override #WIIRILIFAL

o YT RIS VIR RS E T, FATATABE] override f#, override FR{ECRF 2 init_cfg
SRIIER
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layers:
self.feat = nn.Convid(3, 1, 3)
self.reg = nn.Conv2d (3, 3, 3)

HH W W K

self.cls = nn.Linear(1,2)

init_cfg = dict (type='Constant',

layer=['Convld', 'Conv2d'], wval=1l, bias=2,

override=dict (type='Constant', name='reg',6 wval=3, bias=4))
# self.feat and self.cls ¥ # W #5  4 dict (type='Constant’', val=1, bias=2)
# W 'reg’ WA W AW A dict (type='Constant', val=3, bias=4)

o N3 init_cfg H1f¥) layer A None, N H&w]hf1k override "7 name fY-F4%E, T override H1#) type I
HASHOT DA .

# layers:

# self.feat = nn.Convld(3, 1, 3)

# self.reg = nn.Conv2d (3, 3, 3)

# self.cls = nn.Linear(1,2)

init_cfg = dict (type='Constant', val=1, bias=2, override=dict (name="'reg'))

# self.feat and self.cls ¥ # Pytorch #]
# W 'reg' WM ¥ Y dict (type='Constant', val=1, bias=2) ] 1L

» AUAFATARGE X Layer 8¢ override H, ERSHIAMIAEFAT,
o JeA 1

# override & # name % WiE £ L AW
init_cfg = dict (type='Constant', layer=['Convld', 'Conv2d'], wval=1, bias=2,

override=dict (type="'Constant', val=3, bias=4))

# override # name #fn H fh & (B R % H type # & LA
init_cfg = dict (type='Constant', layer=['Convld', 'Conv2d'], wval=1l, bias=2,

override=dict (name='reg', val=3, bias=4))

3. SIS In s 2

init_cfg = dict (type='Pretrained',

checkpoint="torchvision://resnet50")

AT AS % MMCV 1 3CR4F1 MMCV PR #780
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cHAPTER 19

ZFE 11: How to xxx

AHARNEE T AR fu] {57 ] MMDetection #47 xxx 258 . WA EGE 2 A X dn ] B A8 BT 58, 1Bl RS 5
ISRy !

19.1 {#/ MMClassification B85 TFME

MMDet, MMCls, MMSeg H R B AR A 4K H MMCV R, Foidracd SUA7 i A 32 0 i it

B PR, [F I i) PAZE MMDetection H i ] & Ff MMClassification f)-8F M %%, 1l 675 S5 8 MM-
Classification H1 L 2 AFAE M 45

19.1.1 {7 MMClassification thstI B FM K

RBEAERF MobileNetV3-small fE4 RetinaNet [FETM%%, MIELESCAUTT .

_base_ = [
'../_base_/models/retinanet_r50_fpn.py',
'../_base_/datasets/coco_detection.py',
'../_base_/schedules/schedule_1x.py', '../_base_/default_runtime.py'
]
# please install mmcls>=0.20.0
# import mmcls.models to trigger register_module in mmcls
custom_imports = dict (imports=['mmcls.models'], allow_failed_imports=False)

pretrained = 'https://download.openmmlab.com/mmclassification/v0/mobilenet_v3/convert/

EET )
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(€A

—mobilenet_v3_small-8427ecf0.pth’
model = dict (
backbone=dict (
_delete_=True, # ¥ _base_ ¥ % T backbone W F &k Ml %
type='mmcls.MobileNetV3', # f£ | mmcls ¥ # MobileNetV3
arch="small',
out_indices=(3, 8, 11), # 14 % out_indices
init_cfg=dict (
type='Pretrained',
checkpoint=pretrained,
prefix="backbone."')), # MMCls ® & T W % W # ) 4 W & 4 X prefix='backbone.
'y ATEFWMEANE, FELXAN prefix £#.
# 14 B in_channels
neck=dict (in_channels=[24, 48, 96], start_level=0))

19.1.2 i&iF MMClassification | TIMM chscH B TFM%E

1 F MMClassification #2{L 7~ PyTorch Image Models (t i mm) B W 28 A 35, ] P4 0] PAIE 33 MMClassification
AR timm PRyE TR, IR EfficientNet -B1 /2 RetinaNet B T, WIECE TN
T

# https://github.com/open—-mmlab/mmdetection/blob/master/configs/timm_example/
—retinanet_timm efficientnet_bl_fpn_I1x_coco.py
_base_ = |

./_base_/models/retinanet_r50_fpn.py"',

./_base_/datasets/coco_detection.py',

./_base_/schedules/schedule_lx.py', '../_base_/default_runtime.py'

# please install mmcls>=0.20.0
# import mmcls.models to trigger register_module in mmcls
custom_imports = dict (imports=['mmcls.models'], allow_failed_imports=False)
model = dict(
backbone=dict (
_delete_=True, # ¥ _base_ W % T backbone W F & Ml %
type='mmcls.TIMMBackbone', # ff ] mmcls ¥ timm & F W %
model_name='efficientnet_bl",
features_only=True,
pretrained=True,
out_indices=(1, 2, 3, 4)), # 1% out_indices
neck=dict (in_channels=[24, 40, 112, 3201)) # 14 % in_channels

ET )
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(% L0

optimizer = dict (type='SGD', 1lr=0.01, momentum=0.9, weight_decay=0.0001)

type='mmcls.TIMMBackbone' FE/R{E MMDetection H1{§i il MMClassification FFf/) TIMMBackbone 2%, f
HM RN EfficientNet-Bl, HH mmels 78 MMClassification J#, i TIMMBackbone 7~
MMClassification 152 1 TIMMBackbone 3,255 5% ,

KT RN BRI PAZ% MMCV SCR, 6T Qi il MM Classification 1 HiAth backbone, W] DA
27 MMClassification S04,

19.2 EHROHFRHEES

MRARARLEN G Mosaic, IRABHARIREIREH MultiImnageMixDataset, PA Faster R-CNN
BB, RAT DA A0 ARG S -

# H BT configs/faster_rcnn/faster_rcnn_r50_fpn_1x_coco.py , ¥ & T F B
data_root = 'data/coco/'

dataset_type = 'CocoDataset'

img_scale= (1333, 800)

img_norm_cfg = dict(

mean=[123.675, 116.28, 103.53], std=[58.395, 57.12, 57.375], to_rgb=True)

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_scalell] // 2)), #_
~HBRZAGHRAABERE M AAE, TURMNERAGT AT HRKEZBEGH KA.
dict (type='RandomFlip', flip_ratio=0.5),
dict (type='Normalize', **img_norm_cfgqg),
dict (type='Pad', size_divisor=32),
dict (type='DefaultFormatBundle'),

dict (type='Collect', keys=['img', 'gt_bboxes', 'gt_labels'])

train_dataset = dict (
_delete_ = True, # MBR AL EHNKE
type="'MultiImageMixDataset',
dataset=dict (
type=dataset_type,
ann_file=data_root + 'annotations/instances_train2017.json',

img_prefix=data_root + 'train2017/°',

(RN
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https://github.com/open-mmlab/mmcv/blob/master/docs/zh_cn/understand_mmcv/registry.md#%E6%B3%A8%E5%86%8C%E5%99%A8%E5%B1%82%E7%BB%93%E6%9E%84
https://github.com/open-mmlab/mmclassification/blob/master/docs/zh_CN/tutorials/config.md
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pipeline=][
dict (type='LoadImageFromFile'),
dict (type="'LoadAnnotations', with_bbox=True)
iy
filter_empty_gt=False,
)y
pipeline=train_pipeline

)

data = dict (
train=train_dataset

)

19.3 HREXHPEERTREEEINEPRERTME

ASRARTERC B SO DRSS T8 T A BAE LIRS G R e, ARmT PAIE AT hook S S LX)
fig. PAMH ResNet ST (24 Faster R-CNN A, /RAT DARZE— B T M 1 — AN 2 R R S s i
K custom_hooks:

_base_ = [
'../_base_/models/faster_rcnn_r50_fpn.py',
'../_base_/datasets/coco_detection.py',
'../_base_/schedules/schedule_1x.py', '../_base_/default_runtime.py'
]
model = dict (
# freeze one stage of the backbone network.
backbone=dict (frozen_stages=1),
)

custom_hooks = [dict (type="UnfreezeBackboneEpochBasedHook", unfreeze_epoch=1)]

[ B FE mmdet /core/hook/unfreeze_backbone_epoch_based_hook.py Mo FOH
UnfreezeBackboneEpochBasedHook 2K

from mmcv.parallel import is_module_wrapper

from mmcv.runner.hooks import HOOKS, Hook

@HOOKS . register_module ()
class UnfreezeBackboneEpochBasedHook (Hook) :

"""Unfreeze backbone network Hook.

Args:

[y
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unfreeze_epoch (int): The epoch unfreezing the backbone network.

mrn

def _ _init__ (self, unfreeze_epoch=1):

self.unfreeze_epoch = unfreeze_epoch

def before_train_epoch(self, runner):
# Unfreeze the backbone network.
# Only valid for resnet.
if runner.epoch == self.unfreeze_epoch:
model = runner.model
if is_module_wrapper (model) :
model = model.module
backbone = model.backbone
if backbone.frozen_stages >= 0:
if backbone.deep_stem:
backbone.stem.train ()
for param in backbone.stem.parameters() :
param.requires_grad = True
else:

backbone.norml.train ()

for m in [backbone.convl, backbone.norml]:

for param in m.parameters():

param.requires_grad = True

for i in range(l, backbone.frozen_stages + 1):
m = getattr (backbone, f'layer{i}")
m.train ()
for param in m.parameters():

param.requires_grad = True

19.4 FEFHNETREHEEL

WERARAR ARG — B T A A, AR AT AR A X AN BT I 45 A — > Dhid i R SRR — A

W Bei ki .
PA ResNet Hf:

from mmdet .models import ResNet
import torch
self = ResNet (depth=18)

self.eval ()

19.4. FREFHBETMENEES
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inputs = torch.rand(1, 3, 32, 32)
level_outputs = self.forward(inputs)
for level_out in level_outputs:

print (tuple (level_out.shape))

DAL RIS (i A

1, 64, 8, 8)
1, 128, 4, 4)
1, 256, 2, 2)
1, 512, 1, 1)

AT AT K AR ) ResNet (depth=18) ey H CHH T 4 ERAFEN I8 T M 45 1 EE 4L -
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CHAPTER 2 1

BRINAE

USRARAEIE MMDetection B8N B CHYTH , 8 G T AT ZYRE .

21.1 IRk

1 MMDetection H1, model (**data) WREMERE —AFH, WEENA BRI EIR, MWAITRF2H
model (**data) iR,

Bi4n, 7 bbox head H,

class BBoxHead (nn.Module) :

def loss(self, ...):

losses = dict ()

# A RB|E

losses['loss cls'] = self.loss_cls(...)
#AKEHE

losses['acc'] = accuracy(...)

# W RAE R K

losses['loss_bbox'] = self.loss_bbox(...)

return losses

'bbox_head.loss () '  fF fi A forward By Bt & B W H. & W F P A E T
"loss_bbox"',"loss_cls',"acc', HF 'loss_bbox', 'loss_cls' & T X In{E#HK, 'acc'
RO NE RPN Fatn ok i N 2Rt 72
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TATEN, HAMLEEY LR PAET "loss' WESBH T RIERE. X417 00 DUE 15 ok
BaseDetector.train_step () FRMAE,
21.2 %5 proposals

1£ MMDetection 1, FRATABFY By ¥4 o243 proposals (115 (L3 I T FRR AL FRFN B eI 0. FRATT ] B 75 B AL P
F&A™ batch Fl1EA—[&] |y F 23 proposals [1E .. 4, 7F CascadeRolHead H,

#O8EE o R

# fE ¥/ batch¥ # % H proposals
= 0:

if rois.shape[0]
bbox_results = [[
np.zeros((0, 5), dtype=np.float32)
for _ in range(self.bbox_head[-1].num_classes)
1] * num_imgs

if self.with_mask:

mask_classes = self.mask_head[-1].num_classes
segm_results = [[[] for _ in range (mask_classes) ]
for _ in range (num_imgs) ]
results = list (zip (bbox_results, segm_results))
else:

results = bbox_results

return results

# ERKE ¥ RHA proposals

for i in range(self.num_stages) :

if i < self.num_stages - 1:
for j in range (num_imgs) :
# A # % proposals
if rois[j].shape[0] > O:
bbox_label = cls_score[]j][:, :-1].argmax(dim=1)
refine_roi = self.bbox_head[i].regress_by_class(
rois[j], bbox_label[]j], bbox_pred[]j], img_metas[]j])

refine_roi_list.append(refine_roi)

WARARA B E L) RoIHead, {70 AZ % LTI 7 iR AL B =S proposals 1L .

130 Chapter 21. BHALIE



MMDetection, & 1T 2.27.0

21.3 £2EnEEE

7F MMDetection H, FAT%FF T COCO &5/ E5 4 CocoPanopticDataset . X T ERISEH, A7
X HL R R — S BRN 2058

1. 7 mmdet<=2.16.0 I, 1 S S 0 P15 A A 5P 254 1 55 MMDetection i BRABLAA BT R
FRAE 0 {3 VOID . M mmdet=2.17.0 374, S TRIRERISSHIFREERFF 50, 7S MIRREER £ 51
FRAEBACAM 0 FFIR, B 255 g VOTD 2, N THMX—H AR, Fi e Pad B T IE
seq HHFATIRE.

2. fEVRAL R, ARy BRI — A S IR M T B 1. 5 R A MR R B (EA Wt e

instance_id * INSTANCE_OFFSET + category_id,
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CHAPTER 22

MMDetection v2.x 314150

22.1 MMDetection 2.25.0

N T h A Mask2Former S50 43 #4557 . Xt Mask2Former [JBCE O34T T E 44 PR #7571

"mask2former_xxx_coco.py' REXL E L HWEE LH

"mask2former_xxx_coco.py' & F LB o F 0 EE CHE
'mask2former_xxx_coco-panoptic.py' TJQ i% & ?: é}‘ %IJ ﬁ’] it & X T_A',
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22.2 MMDetection 2.21.0

KT 3 CPU %, MMCV F g4t AL BRI scatter ARG 858 . 29 E v . FoATHES ] MMCV v1.4.4 5
HERA, W25 EiES% MMCV PR #1621.

22.3 MMDetection 2.18.1

22.3.1 MMCV compatibility
N T 1552 BaseTransformerLayer H (A B 5| ] )/, Multihead Attention H batch first 14858 ATk as . Tl 1HER

i MMCV v1.3.17 8l AR . 245 H35 5% MMCV PR #1418

22.4 MMDetection 2.18.0

22.4.1 DllHead #&M4

SN T 372 #F Querylnst, 7F DIIHead 3R R TCZH H A T attn_feats.

22.5 MMDetection v2.14.0

22.5.1 MMCV &

AT 1852 EvalHook {543 (IR F) 8, MMCV v1.3.8 H1 i hook HLJe #f B8 AT T %, A1k MMDe-
tection v2.14.0 FEARMIFHH ) MMCV v1.3.8 A . M EM5 BIESHPR #1120 , MK RS S H#5343 .

22.5.2 SSD # &%

TE v2.14.0 H1, BTl SSD BEMS U R IGHLM H , PR #5291 TE44 T SSD [ backbone. neck Fil head., F FaJ DA
{ii Jf] tools/model_converters/upgrade_ssd_version.py %535t [H AR Y| Gk AR HL

python tools/model_converters/upgrade_ssd_version.py OLD_MODEL_PATH NEW_MODEL__
—PATH

« OLD_MODEL_PATH: IR SSD A7 [y i44%

o NEW_MODEL_PATH: {1744 ot R E i 615 .
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https://github.com/open-mmlab/mmcv/pull/1621
https://github.com/open-mmlab/mmcv/pull/1418
https://github.com/open-mmlab/mmcv/pull/1120
https://github.com/open-mmlab/mmdetection/issues/5343
https://github.com/open-mmlab/mmdetection/pull/5291
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22.6 MMDetection v2.12.0

TE v2.12.0 3] v2.18.0 (B(PAL) MUAHIXBERFE], o 7 H#ETHE HPERERE:, MMDetection 1EFE#EF TR AR &
¥ FETFE v2.12.0 5 MMDetection AN 0] 3 G i1y o 724 BC Breaking, {135 MMCV BRUASHCR . #52Y
WA IT 30, B registry I mask AP fPFAl .

22.6.1 MMCV =

MMDetection v2.12.0 #&#i MMCV v1.3.3 g hnshge, f3E: i BaseModule Gi—&EWIiGik, Al
registry, DA AzDeformable DETR 1 MultiScaleDeformableAttn CUDA BT . HE, R4 MMCV v1.3.2

E&4 & T MMDet fIrfiohie, R AAE—2E MBI, FATEBUN P Bd MMCV v1.3.2 ffif] v1.3.3 Jig
Ao

22.6.2 H—EEMAL

AT 55— OpenMMLab Tl H H S50 iR L 20, MMCV ##1 T BaseModule 2K, ] init_cfg B4
PR 74— HLR IS R A A L S B . e A PR AU S A< o i X A model . init_weights ()
AL (40 X4 70, FEIXZ A2 HE detector i EATARTRIY . I 5 E 6 250FF 7 Hl S8 WTE RS B sy
At )i XA fig 8 )l MMDetection v2.12.0., 25 PR #4750 T f#iEN; .

22.6.3 —EE registry

o T HER 1 F 4 Ho At OpenMMLab J5i [ #1532 B backbone, MMDetection v2.12.0 4k7& T 7 MMCV (#760) 1]
HRIH registry., 3B, % OpenMMLab 3 H SZ 8] T 4 backbone, 3 H.i% 3 H td i MMCYV H11] registry,
A2 i P R EB M E B A7 MMDetection F{# % backbone, ANFREZERCIL A i3] MMDetection H1, B
ZHAEE, S5 PR #5059 .

22.6.4 Mask AP iF{&

AE PR #4898 Fl v2.12.0 Z i, /. . K HFRK) mask AP (194 2T Hods FOHE DI i A 2 B 1E 1) mask
Xk, X FE APs Ml APm ARG H & {H APL AR AR, (H@ AR mask AP, PR #4898 fiji[i T mask
AP T+ HE ) bbox , BUAEH mask Xig. HgitE I SN SRR mask AP P74, 5 Detectron2—%{(,

22.6. MMDetection v2.12.0 135


https://arxiv.org/abs/2010.04159
https://github.com/open-mmlab/mmdetection/blob/master/tools/train.py#L162
https://github.com/open-mmlab/mmdetection/pull/4750
https://github.com/open-mmlab/mmdetection/pull/5059
https://github.com/open-mmlab/mmdetection/pull/4898
https://github.com/open-mmlab/mmdetection/pull/4898
https://github.com/facebookresearch/detectron2/
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22.7 5 MMDetection vi.x By 514

MMDetection v2.0 284t T KB E A H e T /F 235t B 1) 8. MMDetection v2.0 AHEA vIx A, FEXH
A A 8 AR R A A F B A TR B S P AR AN TR 45 5 . Rt , MMDetection v2.0 F % BT A B34 T T
benchmark, If7£ model zoo H$E it T HAL AU AL FE I 20 5%

BT 3 R A U5 T ARBR AR ELYE . IR S MEIEST .

22.71 #F:%&

AR & 5 Detectron2 —E, R /e EARIBRER OV ARPRIE A (0, 0) A i e EABRIA .
1tk COCO i SHAERN 2 FIARHE Fp ) AR AT ATl [0, width] Al [0, height] FFRYAHR. XMEUH N
T A5 bbox AR VEFFEM KAYTTEE, ARFFHN AR LS iER .

s TEFARRR R, A BRI TR A (x1, y1) (X2, y2) WIRER S8 RE K EE T AN width = x2 - x1
M height = y2 - y1. #£ MMDetection v1.x fIZ Fif R A, EEMEEEZ T + 1 WEE. &
PAE LG = B4 -

1. box [a] I () I HEAS 46 DA S St/ i

2. ToU 55, X250 ground truth I INAE 2 [ A VCHC DA B2 NMS o (HX AR 520 AT DA Z AN
it

3. Box A FARARIFE R, AHBUE. XBEREASR IS5 R S ERG , WA IHERT Rol fYd5/)s
FEERFER 1, EEZmAN.

o Anchor it H L 5 HFAE I A R 055, 282045k float, #E MMDetection v1.x Fl1Z Hi it A<, anchors
J&int K A RERNTE . X280 RPN Hi Anchor A& 51 BTG 3T Anchor i 5 ¥

* ROIAlign B4 5 MG ARPR R X35 o HiiY Sk B Detectron2 o 24 Rol A TH2H Rol £#EH, 5 MMDe-
tection v1.x fH FLBRIATE L FAHZEAME R . BEfG iR E aligned=False ifJg aligned=True ¥
AEFRIH A BB

* Mask [ 5 FURG G 8 ER .

1. FRAE 3 RolAlign 342 H mask HFr. FF MMDetection v1.x H', bounding box 7E£2EL mask H
PR BB, 355 i 2 numpy SEELR . MIAEFTUAS 80T Y 30 SR Zead HORE 45 A
RolAlign, ISR TR (FRGEAL N 0.1 B2, 1x schedule {I|Zk Mask R50 H il
LY 2 /NF) I HERE ST UER .

2. 7£ MMDetection v2.0 1, B 51 paste_mask () BRENVIZ L2 BIRASSEHERG . SLHS% T
Detectron2 H{HERL, AJPLKF COCO 1) mask AP 3254 0.5%,
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https://github.com/facebookresearch/detectron2/
https://github.com/facebookresearch/detectron2/tree/master/detectron2/layers/csrc/ROIAlign
https://github.com/facebookresearch/detectron2/blob/master/detectron2/structures/masks.py
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22.7.2 RIBELE

* MMDetection v2.0 B 7 IGAREERIF , 98> T [BEHT mask 7332 HLE T6 I SO (AU 5 5 24
(AT +1 71 -1) o XM R 782, G A AR BT K A2 A o [1Y9 43 52 mask
head (iR )5 — 2 AN K ANZE5I0R B K+l ANEiE, KHI0Y5 502600 305

— JE MMDetection v2.0 1, #3485 “K” FoRE 5, 2 [0, K-1] %W TF K = num_categories ¥R I3 51
- £ MMDetection v1.x X Z HIFIMASH, #3245 <07 FRiys, 28 [1, KX K A5,

— 7R softmax RPN {2 FAE version<=2.4.0 H{J5R A0 1.x W —AE, T sigmoid RPN RN3Z 5400,
M MMDetection v2.5.0 H144, BT head F 20T 2455 —1 .

o Af#i ] R-CNN F ki EVLAC. #F MMDetection v1.x FlZ BifiiliA~ ', max_iou_assigner &FF
RPN F1 R-CNN Il 2k} 454 1> ground truth PPEARTTEHE. FofTA X & 2 8umfEn GT HEA 2440
HAELET FE, L, 7E MMDetection v2.0 ] R-CNN Il 5 BRAAN SR VIR PERE . 3% I i) BES A
T box AP (£ 0.1%) .

o FUPHIY TE S U9l 2%k, #F MMDetection v1.x FIPAFTHI A, keep_ratio=True W} .G RHHE A
TR, SXTFAUER, PRA TE A B L B R B G € 1 22 7 . MM Detection v2.0 X 5 F 1 5y (1
A LB R EL, X AP B4 T+29°4 0.1%.

o BT config SUAFAFRIGMLTE . 1T model zoo FFHEAUAIKTIYZ , MMDetection v2.0 SR J B i) fiis 4% AL

[model]_(model setting)_ [backbone]_[neck]_(norm setting)_ (misc)_(gpu x batch)_

— [schedule]_[dataset] .py

HA (misc) 4 DCN I GCBlock 4. S ZHRAM{F EAE L8 S I SO it B

o MMDetection v2.0 1% f] 711 ResNet Caffe backbone I8/ 5191 2585 B i (2845, 357 backbone H [k
A E 5 ARG, (B3 conv.bias, HEMMHHAAFR img_norm_cfg. H I, #i backbone

ANEHk unexpected keys L,

22.7.3 JI%iES

NS IR SR AR, Hambdtmtkag. 124

o JHIXE nms_post=1000 fl max_num=1000, }f nms 2 J51 proposal (&M 2000 T A 1000, fi
mask AP /I bbox AP &5 72 0.2%.,

e Mask R-CNN, Faster R-CNN # RetinaNet [#BRiA 5] 9351 2 M smooth L1 $i 28 85k L1 $14k, {#i45 box
AP e {k FEAGFTHETE (29 0.6%). {H)2, #§ Ll-loss fI7E Cascade R-CNN Fl1 HTC 5 At ¥ FIREE
PEmtERE, PUHFRATR B X L8k s R B

o HfajEAE L, RolAlign 2R sampling_ratio iXE N 0. BEGHETT T AP (£ 0.2% 45%HMH) .

© T RIHNGERE, BOARELAN G P AR . K2R EREA 22 B0 . X
TR (1401 RepPoints ), FA I BE A L5 R R 11 Zhaed R A TS S 7 A P BE
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o PUAARFRBOAGE BB EERTT , BRIA warmup HURM 1/3 B0 0.001, PARERSRLYIZRFAE 22 A
AL A TE T AT B v A X A 0 Wi ] AZZ AN T

22.7.4 BEERIM vIiX HHZE v2.0

F AT A IR tools/model_converters/upgrade_model_version.py ¥ MMDetection 1.x i)l|
ZR A AL 5L 455 MMDetection v2.0, 564 J5 (8188 1] AFE MMDetection v2.0 H1izfT, (APERERSAE N (/N T
1% AP). #4115 E 0T ATE configs/legacy H#kE,

22.8 pycocotools F7&1

mmpycocotools jg OpenMMLab ZEF'H] pycocotools FIE ZI i , i I F MMDetection £ Detectron2 ., 7 PR
#4939 Z Hi, 7T pycocotools flmmpycocotool HAMIEM A, RN ELLH T pyccocotools
(ZEMA R 3R3E R Jo4é% T Detectron2 ) , Hi4 MMDetection 1475 it Fi £ Bk it 2235 mmpycocotool. §:5;
MMDetection /> mmpycocotools Milk4E. {HANTMRTE Detectron2 2 Fij*4:%é MMDetection, W] AFEAH[H] ()
BN TAE. PR #4939  Jf] mmpycocotools, fi JfI'E 77 pycocotools. 7& PR #4939 2 Ji5, F P BEME1EAH R #AEE
T*%%% MMDetection Al Detectron2, N % X 2235 ¥
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CHAPTER 23

FATAEX B 7 i ARl A — 25 DL PR R R I A g ke 58 o SR A BT — L M RE s, i B2 PR
ERXAIIR . WERETCRAE AT B, W issue Bt QA R, (H2 i el PR S g IR R
XA BT HATT SR o7 )L

23.1 MMCV 2%

« MMCV 5 MMDetection [{)FE25 0] 8:  “ConvWS is already registered in conv layer” ; “AssertionError:

MMCV==xxx is used but incompatible. Please install mmcv>=xxx, <=xxx.”
T4 2L AR MMDetection 2235 IE AR 1) MMCV
¢  “No module named ‘mmcv.ops’” ; “No module named ‘mmcv._ext’” .
JR R ZEEE T mmev A E mmev-full,
1. pip uninstall mmecv HIZLEEN mmev

2. ZHE mmev—full ARYE 2R,
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https://github.com/open-mmlab/mmdetection/blob/master/.github/ISSUE_TEMPLATE/error-report.md/
https://mmdetection.readthedocs.io/zh_CN/latest/get_started.html#installation
https://mmcv.readthedocs.io/zh/latest/#installation
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23.2 PyTorch/CUDA g%

e “RTX 30 series card fails when building MMCV or MMDet”

1. GEHE sy =85 a5 2 MMCV_WITH_OPS=1 MMCV_CUDA_ARGS='-gencode=arch=compute_80,
code=sm_80' pip install -e . #FHFT 4 F. ¥ WK EF B N nvee fatal
Unsupported gpu architecture 'compute_86' E B BRI IF#H A LIF sm_86 2
) (BIE I 30 BRI EF) B4k, % CUDA toolkit 11.0 fRIHA S Hr. XAy 4l i 3 fm
%% MMCV_CUDA_ARGS="'-gencode=arch=compute_80, code=sm_80 il nvcc JfiF#s NI F
ik 30 ZH R ARIAT sm_80 Bk, EARIXAFTRES TR KL R ITa PERE .

2. Ik FH T EAE pytorch/pytorch#47585 B3 T PyTorch BRAAMI41% flag, {H2FRA TN I 54 T
Mt

¢ “invalid device function” or ‘“no kernel image is available for execution” .

1. K& IE R %% T CUDA runtime (—fifE/usr/local/), diE MM nvee —-version fMfA
IR AR, A4 2235 PyTorch £3 )i 4245 —~ CUDA runtime, H HSZPri 56 conda F135 Al A
A, RATPAEEH conda list cudatoolkit #rf HMAS.

2. %1% extension ) CUDA Toolkit it Z< 51z 47} 1) CUDA Toolkit i 4~ 42 & FH4

- QARG B O iR, ] python mmdet/utils/collect_env.py Fufr ik
extension [} CUDA Toolkit fit4~, #R)51Hif] conda list cudatoolkit ¥ 4 H] conda IRhE
52754 CUDA Toolkit, A AMARAZEICE, WAVCE, ¥ conda P15 CUDA Toolkit,
B FH VLY CUDA Toolkit H1() nvee Zid Bl ] , WIFF%5EH Jo CUDA Toolkit, H] A nvec
-V,

LA E 4 HTH i) CUDA runtime.
- WRESEE L pip FEMTgIFTI A, HfARS 24 H] CUDA runtime —%{,

3. i&f7 python mmdet/utils/collect_env.py {2 NIEHIH GPU 2244 %#1% % PyTorch,
torchvision, 5 MMCV, {feiif8E5{% ® TORCH_CUDA_ARCH_LIST K EH i MMCV, AP
7% GPU Z2¥y 3%, 4N, 1247 TORCH_CUDA_ARCH_LIST=7.0 pip install mmcv-full 3H
Volta GPU i MMCV . X Ff 44N DL IC A [ 85— i 2 3 BUAE i FH — 28 IH 251 GPU Bp i i 21
BN, Tesla K80,

¢ ‘“undefined symbol” or “cannot open xxx.so” .

1. 5% L8 symbol J& T CUDA/C++ (411 libcudart.so 5{# GLIBCXX), {#ifl python mmdet/utils/
collect_env.py & CUDA/GCC runtime 5%71% MMCV [ CUDA K427 1] .

2. YR 2L symbols J&F PyTorch, (f5il#l, symbols containing caffe, aten, and TH), #37% 24 Hi Pytorch Jit
A2 54k MMCV A —2K

3. python mmdet/utils/collect_env.py ¥if PyTorch, torchvision, MMCV 45/ 45153

zf7
5 SBT3k
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* setuptools.sandbox.UnpickleableException: DistutilsSetupError( “each element of ‘ext_modules’ option must

be an Extension instance or 2-tuple” )
1. WS ARAE(# B miniconda Jfij A~ J2 anaconda, 687 275 IEMGHY4%E T Cython 41 #3379.
2. BB setuptools, Cython, and PyTorch #HH. 2 [A] i A 2 75 PLEL .
e “Segmentation fault”

1. ¥4 GCC ffiiA, % 2K PyTorch {45 GCC iRARIEES (il GCC<4.9), AN
FUE GCC 5.4, FATWAHERM T GCC5.5, H AR GCC 5.5 &35 “segmentation fault” Ff
HYJ#:3] GCC 5.4 i n] DA [F) 5

2. KRS IR ESE T CUDA A PyTorch .

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

A% 1] True,

3. W% torch WL RIERIT, WA 2B IEM4iE T MMCV,

python -c 'import mmcv; import mmcv.ops'

4. WHE MMCV 5 PyTorch #i# IEff 226 1, WA ipdb, pdb BEEWS, B RM-—501 R
53T segmentation fault,

23.3 Training i<

¢ “Loss goes Nan”

L AR AR R A LR, KEUTEA 0 IHE T BES S 2RI loss 282 nan, —28/ RS (TEREELR
JENT 1) BHEEREESE (B4, instaboost) JGB AL, L, WA A AR JEH
ARLERE A/ INEE IR O BUHE, ISP Lenl e T 2L O THAHAE H BB 58

2. PR R TSR, B0 batch size K/NAAEAL , FECY RIS FHRATREA K. BT AR
Al AR RE VISR A

3. FE warm up (IFIA) s — SERERAE ISR AR R o) AARBURY, BT PAME warmup_iters M 500

A 1000 8% 2000,

4. M gradient clipping: — — SRR 22 RS B R BT R R I ot FE. BRIA MY grad_clip
2 None, AR A PAFE config % B optimizer config=dict (_delete_=True,
grad_clip=dict (max_norm=35, norm_type=2)) m AR W config B 4k
K AT fi] B 4  optimizer_config=dict (grad_clip=None), MRoal DA OHOIE R E

optimizer_config=dict (grad_clip=dict (max_norm=35, norm_type=2)).

¢ “GPU out of memory”
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1. F#1{E 3= ground truth boxes B # K anchor {35 5%, W HELE assigner £ OOM., #A] PATE assigner [
FlE H % E gpu_assign_thr=N, XFEY4#85d N > GT boxes [, assigner 2 CPU 1144 IOU,

2. ¥F backbone X' E with_cp=True. XffiffJ PyTorch H1[{) sublinear strategy %/ back-
bone 1) GPU A7

3. fliJfl config/fpl6 FHIRBIZIIR GRS, loss_scale A RERE BEM RN AR HEF T L

4. 14\’[{_3,7[//('”"131;@)5}% AvoidCUDAOOM ¥ #Ef iz b . Ho B2 torch.cuda.
empty_cache () . WIRKM, ﬁ St A KA E] FP16, WURAIIR RN, Rt A
M GPUs %ﬁ@] CPUs #7118 . X LRI T 00 o 915~

from mmdet.utils import AvoidCUDAOOM

output = AvoidCUDAOOM.retry_if_ cuda_oom(some_function) (inputl, input2)

PR A] HAf ] AvoidcubpaooM VR Miasil LB 5] OOM (¥ ikakstintT

from mmdet.utils import AvoidCUDAOOM

@AvoidCUDAOOM.retry_if_ cuda_oom

def function(*args, **kwargs):

return xxx

“RuntimeError: Expected to have finished reduction in the prior iteration before starting a new one”
L XA R TEAFTE S B A TE forward T, 455 7E DDP Higd A m] 43 S R A
2. #RATPATE config % ¥ find_unused_parameters = True #HfTillZ: (SR HEE).

3. PRATPAIE IS AE config H1f) optimizer_config HikHE detect_anomalous_params=True
EIRIPLESHE A E], (HRTFE MMCV [HRA >=1.4.1,

o IR PR AT iR I A

A PAESAELE evaluation = dict (save_best= ‘auto’ ) /8. {F auto ZEUHMN TSR ]
F I UESE R P A5 — A key 1E IR B A O AL AR, ARt ] DA B 3638 B P AL 45 SR ) key SRTF-Bi%
‘B, il evaluation = dict (save_best= ‘mAP’ ),

1 Resume |25 i il ExpMoment umEMAHook

WRAEI G i H T ExpMomentumEMAHook, HF 4 resume Bif 15 A fE A A # o iy 2 47 2 %L
—-resume—from8f ——cfg-options resume_from SLIREFAISEINEEHIA python tools/
train.py configs/yolox/yolox_s_8x8_300e_coco.py —-resume—from ./work_dir/
yolox_s_8x8_300e_coco/epoch_x.pth, VA yolox_s &y N, T ExpMomentumEMAHook

FEEFMBACE, T DA A F k56
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# H BT configs/yolox/yolox_s_8x8 300e_coco.py ¥ % T H resume_from F ¥
resume_from=. /work_dir/yolox_s_8x8_300e_coco/epoch_x.pth
custom_hooks=[...
dict (
type='ExpMomentumEMAHook "',
resume_from=./work_dir/yolox_s_8x8_300e_coco/epoch_x.pth,
momentum=0.0001,

priority=49)

23.4 Evaluation g3

* i i} COCO Dataset [l 742 BT, M PFE5 5 AP 50 AR =-

1. R4 COCO $dmaEm e 5L, —iKIEG i i S8y ik 5 /Ny A AR 0 BIE 2 518 9216 (96%96) 5
1024 (32%32),

2. ASRAERA XA R AE AP 5 ARAEN -1.

23.5 Model Hx

 ResNet style 255

ResNet style 1] 3E S AT pytorch #l caf fe, HZ HIFET Bottleneck f55Ht . Bottleneck & 1x1-3x3-1x1
HeBLEM, TE caffe %‘Qﬁﬁiﬁ? stride=2 SHUNETEEE—A> 1x1 HBRUL, T pyorch BT stride=2
AESR A 3x3 BRUL . — AR ERBIAT

if self.style == 'pytorch':
self.convl_stride = 1
self.conv2_stride = stride
else:
self.convl_stride = stride
self.conv2_stride = 1

* ResNeXt Z5iie

ResNeXt 3¢ Hit ¢ Aggregated Residual Transformations for Deep Neural Networks.

HEI A HAET, I HLIE kAR & B HOR ¥ 0 20 1 50 38 BORS BE RN 26 1 T, A mAHS
baseWidth #l cardinality J&Jaifi] N0 Bottleneck Rl A G AN HE S 4. LA MMDetection
B E 4 mask_rcenn_x101_64x4d_fpn_mstrain-poly_3x_coco.py N, H-HH mask_rcnn
L FE KA Mask R-CNN, x101 fUFH 22/ 4K F ResNeXt-101, 64x4d {3 Bottleneck —3£4 i
64 4, TAHRIEATEZ 4.
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* TS eval B
PRI Ay DA 2R 5 bU B R HL A R 0 AR, X B AR ALY batch 4R/, il 2 2, XLl
% BatchNorm 7EYI| Zhid BTGt B 2 EH K, A E T MG SR Mgt &fe, Bk
TR — A norm_eval=True faX, B MM HYILE: T M2 111 BatchNorm St it &, /b
Fofd K batch FYBYE R norm_eval=False f&5, {5l NASFPN., X T-{%# ImageNet Tl k0B 42
W2%, R batch HA/IN, ATPAHIEMEH] SyncBN.
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CHAPTER 2/

mmdet.core

27.1 anchor

class mmdet.core.anchor.AnchorGenerator (strides, ratios, scales=None, base_sizes=None,

scale_major=True, octave_base_scale=None,
scales_per_octave=None, centers=None,

center_offset=0.0)

Standard anchor generator for 2D anchor-based detectors.

S

strides (Iist[int] | list[tuple[int, int]])-Strides of anchors in multi-

ple feature levels in order (w, h).

ratios (1ist [float]) -The list of ratios between the height and width of anchors in a

single level.

scales (list[int] | None)—Anchor scales for anchors in a single level. It cannot be

set at the same time if octave_base_scale and scales_per_octave are set.

base_sizes (1ist[int] | None) —The basic sizes of anchors in multiple levels. If
None is given, strides will be used as base_sizes. (If strides are non square, the shortest stride
is taken.)

scale_major (bool) ~Whether to multiply scales first when generating base anchors. If

true, the anchors in the same row will have the same scales. By default it is True in V2.0
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* octave_base_scale (int) —The base scale of octave.

* scales_per_octave (int) —-Number of scales for each octave. octave_base_scale and
scales_per_octave are usually used in retinanet and the scales should be None when they are

set.

e centers (list[tuple[float, float]] | None)-The centers of the anchor rel-
ative to the feature grid center in multiple feature levels. By default it is set to be None and

not used. If a list of tuple of float is given, they will be used to shift the centers of anchors.

* center_offset (float)-The offset of center in proportion to anchors’ width and height.
By default it is 0 in V2.0.

L]

>>> from mmdet.core import AnchorGenerator
>>> self = AnchorGenerator ([16], [1.]1, [1.], [9])
>>> all_anchors = self.grid_priors([(2, 2)], device='cpu')
>>> print (all_anchors)
[tensor([[-4.5000, -4.5000, 4.5000, 4.5000],
[11.5000, -4.5000, 20.5000, 4.5000],
[-4.5000, 11.5000, 4.5000, 20.50007,
[11.5000, 11.5000, 20.5000, 20.5000]11)]1
>>> self = AnchorGenerator([16, 321, (1.1, [1.1, [9, 18])
>>> all_anchors = self.grid_priors([(2, 2), (1, 1)], device='cpu')
>>> print (all_anchors)
[tensor ([[-4.5000, -4.5000, 4.5000, 4.50007,
[11.5000, -4.5000, 20.5000, 4.50007,
[-4.5000, 11.5000, 4.5000, 20.5000],
(11.5000, 11.5000, 20.5000, 20.5000]11), tensor ([[-9., -9., 9., 9.
=11)]

gen_base_anchors ()
Generate base anchors.
&l
Base anchors of a feature grid in multiple feature levels.
A E s
list(torch.Tensor)
gen_single_level_base_anchors (base_size, scales, ratios, center=None)

Generate base anchors of a single level.

B8

* base_size (int | float)—Basic size of an anchor.
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e scales (torch. Tensor)—Scales of the anchor.

e ratios (torch. Tensor) —The ratio between between the height and width of anchors

in a single level.

e center (tuple[float], optional) —The center of the base anchor related to a
single feature grid. Defaults to None.
Bl
Anchors in a single-level feature maps.
B
torch.Tensor
grid_anchors (featmap_sizes, device='"cuda’)

Generate grid anchors in multiple feature levels.

SH

* featmap_sizes (list [tuple])—List of feature map sizes in multiple feature levels.

* device (str) -Device where the anchors will be put on.

B
Anchors in multiple feature levels. The sizes of each tensor should be [N, 4], where N = width
* height * num_base_anchors, width and height are the sizes of the corresponding feature level,

num_base_anchors is the number of anchors for that level.

A B i
list[torch.Tensor]

grid_priors (featmap_sizes, dtype=torch.float32, device="cuda’)
Generate grid anchors in multiple feature levels.

e
* featmap_sizes (list [tuple])—List of feature map sizes in multiple feature levels.
e dtype (torch.dtype) —Dtype of priors. Default: torch.float32.
* device (str)-The device where the anchors will be put on.

Bl
Anchors in multiple feature levels. The sizes of each tensor should be [N, 4], where N = width

* height * num_base_anchors, width and height are the sizes of the corresponding feature level,

num_base_anchors is the number of anchors for that level.

B
list[torch.Tensor]

property num_base_anchors

total number of base anchors in a feature grid
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Type
List[int]

property num_base_priors
The number of priors (anchors) at a point on the feature grid

Type
list[int]

property num_levels

number of feature levels that the generator will be applied

Type
int
single_level_grid_anchors (base_anchors, featmap_size, stride=(16, 16), device="cuda’)

Generate grid anchors of a single level.

#&{¥: This function is usually called by method self.grid_anchors.

S8
* base_anchors (torch. Tensor) —The base anchors of a feature grid.
* featmap_size (tuple[int])—Size of the feature maps.

e stride (tuple[int], optional) -Stride of the feature map in order (w, h). De-
faults to (16, 16).

e device (str, optional)-Device the tensor will be put on. Defaults to ‘cuda’ .
P

Anchors in the overall feature maps.
BRI

torch.Tensor

single_level_grid_priors (featmap_size, level_idx, dtype=torch.float32, device="cuda’)

Generate grid anchors of a single level.

£411:: This function is usually called by method self.grid_priors.

S
e featmap_size (tuple[int])-Size of the feature maps.

e level_idx (int)—The index of corresponding feature map level.
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* (obj (dtype) —torch.dtype): Date type of points.Defaults to torch.float32.

¢ device (str, optional)-The device the tensor will be put on. Defaults to ‘cuda’ .
A

Anchors in the overall feature maps.

R !

torch.Tensor

single_level_valid_flags (featmap_size, valid_size, num_base_anchors, device="cuda’)

Generate the valid flags of anchor in a single feature map.
S8
* featmap_size (tuple[int]) -The size of feature maps, arrange as (h, w).
e valid_size (tuple[int])—The valid size of the feature maps.
* num_base_anchors (int)—The number of base anchors.

e device (str, optional)-Device where the flags will be put on. Defaults to ‘cuda’

&l
The valid flags of each anchor in a single level feature map.

B

torch.Tensor

sparse_priors (prior_idxs, featmap_size, level_idx, dtype=torch. float32, device="cuda’)

Generate sparse anchors according to the prior_idxs.

B8
* prior_idxs (Tensor) -The index of corresponding anchors in the feature map.
* featmap_size (tuple[int ])—feature map size arrange as (h, w).
e level_idx (int) —The level index of corresponding feature map.
* (obj (device) —torch.dtype): Date type of points.Defaults to torch.float32.
e (obj —torch.device): The device where the points is located.

B

Anchor with shape (N, 4), N should be equal to
the length of prior_idxs.

BT

Tensor
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valid_flags (featmap_sizes, pad_shape, device="cuda’)

Generate valid flags of anchors in multiple feature levels.
S8
e featmap_sizes (list (tuple))—List of feature map sizes in multiple feature levels.
* pad_shape (tuple)-The padded shape of the image.
* device (str)-Device where the anchors will be put on.

B

Valid flags of anchors in multiple levels.

B R

list(torch.Tensor)

class mmdet.core.anchor.LegacyAnchorGenerator (strides, ratios, scales=None, base_sizes=None,
scale_major=True, octave_base_scale=None,
scales_per_octave=None, centers=None,

center_offset=0.0)

Legacy anchor generator used in MMDetection V1.x.

41 Difference to the V2.0 anchor generator:
1. The center offset of V1.x anchors are set to be 0.5 rather than 0.

2. The width/height are minused by 1 when calculating the anchors’ centers and corners to meet the V1.x

coordinate system.

3. The anchors’ corners are quantized.

SH

* strides (list[int] | list[tuple[int]]) —Strides of anchors in multiple fea-

ture levels.

* ratios (1ist[float])—The list of ratios between the height and width of anchors in a

single level.

* scales (list[int] | None)—Anchor scales for anchors in a single level. It cannot be

set at the same time if octave_base_scale and scales_per_octave are set.

* base_sizes (list [int ])—The basic sizes of anchors in multiple levels. If None is given,

strides will be used to generate base_sizes.

* scale_major (bool) —Whether to multiply scales first when generating base anchors. If

true, the anchors in the same row will have the same scales. By default it is True in V2.0

* octave_base_scale (int) —The base scale of octave.
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* scales_per_octave (int) —Number of scales for each octave. octave_base_scale and
scales_per_octave are usually used in retinanet and the scales should be None when they are

set.

e centers (list[tuple[float, float]] | None)-The centers of the anchor rel-
ative to the feature grid center in multiple feature levels. By default it is set to be None and

not used. It a list of float is given, this list will be used to shift the centers of anchors.

* center_offset (float)-The offset of center in proportion to anchors’ width and height.
By default it is 0.5 in V2.0 but it should be 0.5 in v1.x models.

=Bl

>>> from mmdet.core import LegacyAnchorGenerator
>>> self = LegacyAnchorGenerator (
>>> [1e], [1.1, [1.]1, [9], center_offset=0.5)
>>> all_anchors = self.grid_anchors(((2, 2),), device='cpu')
>>> print (all_anchors)
[tensor([[ O., 0., 8., 8.1,
(16., 0., 24., 8.1,
[ 0., 16., 8., 24.1,
[(16., 16., 24., 24.11)]

gen_single_level_base_anchors (base_size, scales, ratios, center=None)

Generate base anchors of a single level.

$&1¥: The width/height of anchors are minused by 1 when calculating the centers and corners to meet the

V1.x coordinate system.

S
e base_size (int | float)—Basic size of an anchor.
e scales (torch. Tensor) —Scales of the anchor.

* ratios (torch. Tensor)—The ratio between between the height. and width of anchors

in a single level.

e center (tuple[float], optional) —The center of the base anchor related to a

single feature grid. Defaults to None.
B
Anchors in a single-level feature map.
B8

torch.Tensor
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class mmdet.core.anchor.MlvlPointGenerator (strides, offset=0.5)

Standard points generator for multi-level (Mlvl) feature maps in 2D points-based detectors.

ZH
e strides (list[int] | list[tuple[int, int]])-Strides of anchors in multi-

ple feature levels in order (w, h).

* offset (float) —The offset of points, the value is normalized with corresponding stride.
Defaults to 0.5.
grid_priors (featmap_sizes, dtype=torch.float32, device="cuda’, with_stride=False)

Generate grid points of multiple feature levels.

S8

* featmap_sizes (1ist [tuple])—List of feature map sizes in multiple feature levels,

each size arrange as as (h, w).
¢ dtype (dtype) —Dtype of priors. Default: torch.float32.
* device (str)—The device where the anchors will be put on.

* with_stride (bool) -Whether to concatenate the stride to the last dimension of points.

&
Points of multiple feature levels. The sizes of each tensor should be (N, 2) when with stride is
False, where N = width * height, width and height are the sizes of the corresponding feature
level, and the last dimension 2 represent (coord_x, coord_y), otherwise the shape should be (N,

4), and the last dimension 4 represent (coord_x, coord_y, stride_w, stride_h).

P B a2
list[torch.Tensor]
property num_base_priors
The number of priors (points) at a point on the feature grid
Type
list[int]
property num_levels
number of feature levels that the generator will be applied
Type
int
single_level_grid_priors (featmap_size, level_idx, dtype=torch.float32, device="cuda’,

with_stride=Fualse)

Generate grid Points of a single level.
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£411:: This function is usually called by method self.grid_priors.

S8
* featmap_size (tuple[int])-Size of the feature maps, arrange as (h, w).
* level_idx (int)-The index of corresponding feature map level.
e dtype (dtype) —Dtype of priors. Default: torch.float32.
e device (str, optional)-The device the tensor will be put on. Defaults to ‘cuda’ .
* with_stride (bool)—Concatenate the stride to the last dimension of points.
Bl
Points of single feature levels. The shape of tensor should be (N, 2) when with stride is False,
where N = width * height, width and height are the sizes of the corresponding feature level, and

the last dimension 2 represent (coord_x, coord_y), otherwise the shape should be (N, 4), and

the last dimension 4 represent (coord_x, coord_y, stride_w, stride_h).
R RIR

Tensor

single_level_valid_flags (featmap_size, valid_size, device="cuda’)

Generate the valid flags of points of a single feature map.
S8
* featmap_size (tuple[int])-The size of feature maps, arrange as as (h, w).

e valid_size (tuple[int])—The valid size of the feature maps. The size arrange as as

(h, w).
e device (str, optional) —The device where the flags will be put on. Defaults to
‘cuda’ .
A
The valid flags of each points in a single level feature map.
A E s

torch.Tensor

sparse_priors (prior_idxs, featmap_size, level_idx, dtype=torch. float32, device="cuda’)

Generate sparse points according to the prior_idxs.
BH
* prior_idxs (Tensor) —The index of corresponding anchors in the feature map.

e featmap_size (tuple[int])feature map size arrange as (w, h).
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e level_idx (int) —The level index of corresponding feature map.
* (obj (device) —torch.dtype): Date type of points. Defaults to torch.float32.

¢ (obj —torch.device): The device where the points is located.

A [E]
Anchor with shape (N, 2), N should be equal to the length of prior_idxs. And last dimen-

sion 2 represent (coord_x, coord_y).
B m R
Tensor
valid_flags (featmap_sizes, pad_shape, device="cuda’)
Generate valid flags of points of multiple feature levels.
e
e featmap_sizes (list (tuple))—List of feature map sizes in multiple feature levels,

each size arrange as as (h, w).
* pad_shape (tuple (int)) -The padded shape of the image, arrange as (h, w).
¢ device (str)-The device where the anchors will be put on.
&l
Valid flags of points of multiple levels.
R
list(torch.Tensor)

class mmdet.core.anchor.YOLOAnchorGenerator (strides, base_sizes)

Anchor generator for YOLO.

S
e strides (list[int] | list[tuple[int, int]])-Strides of anchors in multi-

ple feature levels.
* base_sizes (list[list[tuple[int, int]]]) —The basic sizes of anchors in
multiple levels.
gen_base_anchors ()
Generate base anchors.
A
Base anchors of a feature grid in multiple feature levels.

B

list(torch.Tensor)
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gen_single_level_base_anchors (base_sizes_per_level, center=None)

Generate base anchors of a single level.
B8
¢ base_sizes_per_level (list[tuple[int, int]])—Basic sizes of anchors.

e center (tuple[float], optional) —The center of the base anchor related to a

single feature grid. Defaults to None.

B

Anchors in a single-level feature maps.

P B ps
torch.Tensor

property num_levels

number of feature levels that the generator will be applied

Type
int

responsible_flags (featmap_sizes, gt_bboxes, device="cuda’)

Generate responsible anchor flags of grid cells in multiple scales.
e
* featmap_sizes (list (tuple))—List of feature map sizes in multiple feature levels.
e gt_bboxes (Tensor) —Ground truth boxes, shape (n, 4).
* device (str)-Device where the anchors will be put on.
Bl
responsible flags of anchors in multiple level

B

list(torch.Tensor)

single_level_responsible_flags (featmap_size, gt_bboxes, stride, num_base_anchors,

device="cuda’)
Generate the responsible flags of anchor in a single feature map.
S8
» featmap_size (tuple[int])—The size of feature maps.
* gt_bboxes (Tensor) —Ground truth boxes, shape (n, 4).
e stride (tuple (int)) —stride of current level

* num_base_anchors (int)-The number of base anchors.
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* device (str, optional)-Device where the flags will be put on. Defaults to ‘cuda’

B

The valid flags of each anchor in a single level feature map.

BT

torch.Tensor

mmdet .core.anchor.anchor_inside_f1lags (flat_anchors, valid_flags, img_shape, allowed_border=0)

Check whether the anchors are inside the border.
S8
e flat_anchors (torch. Tensor) —Flatten anchors, shape (n, 4).
* valid_flags (torch. Tensor) —An existing valid flags of anchors.
* img shape (tuple (int)) —Shape of current image.

* allowed_border (int, optional)—The border to allow the valid anchor. Defaults
to 0.

B
Flags indicating whether the anchors are inside a valid range.

B

torch.Tensor

mmdet .core.anchor.cale_region (bbox, ratio, featmap_size=None)

Calculate a proportional bbox region.

The bbox center are fixed and the new h’ and w’ is h * ratio and w * ratio.

S8
* bbox (Tensor) —Bboxes to calculate regions, shape (n, 4).
* ratio (float)—Ratio of the output region.
* featmap_size (tuple) -Feature map size used for clipping the boundary.
B
x1,y1,x2,y2
U (2B Als!
tuple

mmdet .core.anchor.images_to_levels (target, num_levels)

Convert targets by image to targets by feature level.

[target_imgO, target_imgl] -> [target_levelO, target_levell, ---]
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27.2 bbox

27.3 export

27.4 mask

27.5 evaluation

27.6 post_processing

27.7 utils
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CHAPTER 28

mmdet.datasets

28.1 datasets
28.2 pipelines
28.3 samplers

28.4 api_wrappers
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CHAPTER 29

mmdet.models

29.1 detectors

29.2 backbones

class mmdet.models.backbones.CSPDarknet (arch="P5’, deepen_factor=1.0, widen_factor=1.0,
out_indices=(2, 3, 4), frozen_stages=-1,
use_depthwise=False, arch_ovewrite=None,
spp_kernal_sizes=(5, 9, 13), conv_cfg=None,
norm_cfg={"eps’: 0.001, ‘'momentum’: 0.03, type’: 'BN’},
act_cfg={"type’: Swish’}, norm_eval=False, init_cfg={a
2.23606797749979, distribution’: ‘uniform’, layer’:
‘Conv2d’, ‘'mode’: fan_in’, nonlinearity’: leaky_relu’,
type’: 'Kaiming’})

CSP-Darknet backbone used in YOLOv5 and YOLOX.

S8
e arch (str) —Architecture of CSP-Darknet, from {P5, P6}. Default: P5.

* deepen_factor (f1oat) -Depth multiplier, multiply number of blocks in CSP layer by

this amount. Default: 1.0.

* widen_factor (f1oat)—-Width multiplier, multiply number of channels in each layer by

this amount. Default: 1.0.
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* out_indices (Sequence [int ])-Output from which stages. Default: (2, 3, 4).

» frozen_stages (int) —Stages to be frozen (stop grad and set eval mode). -1 means not

freezing any parameters. Default: -1.
* use_depthwise (bool)-Whether to use depthwise separable convolution. Default: False.
* arch_ovewrite (1ist)—Overwrite default arch settings. Default: None.

* spp_kernal_sizes —(tuple[int]): Sequential of kernel sizes of SPP layers. Default: (5,
9, 13).

* conv_cfg (dict)—Config dict for convolution layer. Default: None.

* norm_cfg (dict)-Dictionary to construct and config norm layer. Default: dict(type=" BN’

, requires_grad=True).

* act_cfg (dict) —Config dict for activation layer. Default: 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.

e init_cfg(dict or list[dict], optional) -Initialization config dict. Default:

None.

B

>>> from mmdet.models import CSPDarknet

>>> import torch

>>> self = CSPDarknet (depth=53)

>>> self.eval()

>>> inputs = torch.rand(1, 3, 416, 416)

>>> level_outputs = self.forward(inputs)
>>> for level_out in level_outputs:

print (tuple (level_out.shape))

(1, 256, 52, 52)
(1, 512, 26, 26)
(1, 1024, 13, 13)

forward (x)

Defines the computation performed at every call.

Should be overridden by all subclasses.

£ 1::  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.

train (mode=True)

Sets the module in training mode.

This has any effect only on certain modules. See documentations of particular modules for details of their

behaviors in training/evaluation mode, if they are affected, e.g. Dropout, BatchNorm, etc.

e
mode (bool) —whether to set training mode (True) or evaluation mode (False). Default:

True.
pq |

self
R

Module

class mmdet.models.backbones.Darknet (depth=>53, out_indices=(3, 4, 5), frozen_stages=-1,
conv_cfg=None, norm_cfg={requires_grad’: True, type’:
BN}, act_cfg={"negative_slope’: 0.1, type’: LeakyReLU’},

norm_eval=True, pretrained=None, init_cfg=None)
Darknet backbone.
S8
* depth (int) —Depth of Darknet. Currently only support 53.
* out_indices (Sequence [int ])-Output from which stages.

» frozen_stages (int) —Stages to be frozen (stop grad and set eval mode). -1 means not

freezing any parameters. Default: -1.
* conv_cfg (dict) —Config dict for convolution layer. Default: None.

* norm_cfg (dict)-Dictionary to construct and config norm layer. Default: dict(type=" BN’

, requires_grad=True)

* act_cfg (dict) —Config dict for activation layer. Default: 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.
* pretrained (str, optional) -model pretrained path. Default: None

e init_cfg (dict or list[dict], optional) Initialization config dict. Default:

None

29.2. backbones
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B

>>>

>>>

>>>

>>>

>>>

>>>

>>>

from mmdet .models import Darknet
import torch

self = Darknet (depth=53)

self.eval ()

inputs = torch.rand(1, 3, 416, 416)
level_outputs = self.forward(inputs)
for level_out in level_outputs:

print (tuple (level_out.shape))

256, 52, 52)
512, 26, 26)
1024, 13, 13)

forward (x)

Defines the computation performed at every call.

Should be overridden by all subclasses.

£ 1::  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.

static make_conv_res_block (in_channels, out_channels, res_repeat, conv_cfg=None,

norm_cfg={requires_grad’: True, type: 'BN’},
act_cfg={ negative_slope’: 0.1, type’: 'LeakyReLU’})

In Darknet backbone, ConvLayer is usually followed by ResBlock. This function will make that. The Conv
layers always have 3x3 filters with stride=2. The number of the filters in Conv layer is the same as the out

channels of the ResBlock.
B8
¢ in_channels (int)-The number of input channels.
* out_channels (int) -The number of output channels.
* res_repeat (int) -The number of ResBlocks.
* conv_cfg (dict) —Config dict for convolution layer. Default: None.

* norm_cfg (dict) —Dictionary to construct and config norm layer. Default: dict(type=’

BN’ , requires_grad=True)

* act_cfg (dict) —Config dict for activation layer. Default: dict(type=" LeakyReLU’ ,

negative_slope=0.1).
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train (mode=True)

Sets the module in training mode.

This has any effect only on certain modules. See documentations of particular modules for details of their

behaviors in training/evaluation mode, if they are affected, e.g. Dropout, Bat chNorm, etc.

ZH
mode (bool) —whether to set training mode (True) or evaluation mode (False). Default:

True.
RA

self
R

Module

class mmdet.models.backbones.DetectoRS_ResNeXt (groups=1, base_width=4, **kwargs)

ResNeXt backbone for DetectoRS.
S8
* groups (int) -The number of groups in ResNeXt.
* base_width (int) —-The base width of ResNeXt.
make_res_layer ( **kwargs)
Pack all blocks in a stage into a ResLayer for DetectoRS.

class mmdet.models.backbones.DetectoRS_ResNet (sac=None, stage_with_sac=(False, False, False,
False), rfp_inplanes=None, output_img=False,

pretrained=None, init_cfg=None, **kwargs)
ResNet backbone for DetectoRS.
S8

* sac(dict, optional)-Dictionary to construct SAC (Switchable Atrous Convolution).

Default: None.
* stage_with_sac (1ist)—-Which stage to use sac. Default: (False, False, False, False).

e rfp_inplanes (int, optional)—Thenumber of channels from RFP. Default: None.
If specified, an additional conv layer will be added for rfp_feat. Otherwise, the structure

is the same as base class.

* output_img (bool) —If True, the input image will be inserted into the starting position

of output. Default: False.

forward (x)

Forward function.
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init_weights ()
Initialize the weights.
make_res_layer (**kwargs)
Pack all blocks in a stage into a ResLayer for DetectoRS.

rfp_forward (x, rfp_feats)

Forward function for RFP.

class mmdet.models.backbones.EfficientNet (arch="b0’, drop_path_rate=0.0, out_indices=(6,),
frozen_stages=0, conv_cfg={type’:
‘Conv2dAdaptivePadding’}, norm_cfg={"eps’: 0.001,
type’: ‘BN’}, act_cfg={type’: ‘Swish’},
norm_eval=False, with_cp=False, init_cfg=[{type
‘Kaiming’, layer’: ‘Conv2d’}, { type’: Constant’, layer’:
[’_BatchNorm’, ‘GroupNorm’], val’: 1}])

EfficientNet backbone.

S
e arch (str) —Architecture of efficientnet. Defaults to bO.
e out_indices (Sequence [int ])—-Output from which stages. Defaults to (6, ).

* frozen_stages (int) —Stages to be frozen (all param fixed). Defaults to 0, which means

not freezing any parameters.

* conv_cfg (dict)—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=" Swish’ ).

* 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.

* with_cp (bool) —Use checkpoint or not. Using checkpoint will save some memory while

slowing down the training speed. Defaults to False.

forward (x)

Defines the computation performed at every call.

Should be overridden by all subclasses.

£ 1::  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.

172 Chapter 29. mmdet.models



MMDetection, & 1T 2.27.0

train (mode=True)
Sets the module in training mode.

This has any effect only on certain modules. See documentations of particular modules for details of their

behaviors in training/evaluation mode, if they are affected, e.g. Dropout, Bat chNorm, etc.

ZH
mode (bool) —whether to set training mode (True) or evaluation mode (False). Default:

True.
RA

self
R

Module

class mmdet.models.backbones.HRNet (extra, in_channels=3, conv_cfg=None, norm_cfg={type’: 'BN’},
norm_eval=True, with_cp=False, zero_init_residual=False,

multiscale_output=True, pretrained=None, init_cfg=None)
HRNet backbone.
High-Resolution Representations for Labeling Pixels and Regions arXiv:.
SH

* extra (dict)Detailed configuration for each stage of HRNet. There must be 4 stages, the

configuration for each stage must have 5 keys:

num_modules(int): The number of HRModule in this stage.

num_branches(int): The number of branches in the HRModule.

block(str): The type of convolution block.

num_blocks(tuple): The number of blocks in each branch.

The length must be equal to num_branches.

— num_channels(tuple): The number of channels in each branch.

The length must be equal to num_branches.
* in_channels (int) -Number of input image channels. Default: 3.
* conv_cfg (dict) —Dictionary to construct and config conv layer.
* norm_cfg (dict) —Dictionary to construct and config norm layer.

* 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. Default: True.

* with_cp (bool) —Use checkpoint or not. Using checkpoint will save some memory while

slowing down the training speed. Default: False.
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* zero_init_residual (bool) -Whether to use zero init for last norm layer in resblocks

to let them behave as identity. Default: False.

* multiscale_output (bool)—Whether to output multi-level features produced by mul-

tiple branches. If False, only the first level feature will be output. Default: True.

* pretrained (str, optional)—-Model pretrained path. Default: None.

* init_cfg (dict or list[dict], optional) -Initialization config dict. Default:

None.

L]

>>> from mmdet .models import HRNet

>>> import torch

>>> extra = dict(

>>> stagel=dict (

>>> num_modules=1,

>>> num_branches=1,

>>> block="BOTTLENECK',

>>> num_blocks=(4, ),

>>> num_channels= (64, )),

>>> stage2=dict (

>>> num_modules=1,

>>> num_branches=2,

>>> block="BASIC',

>>> num_blocks=(4, 4),

>>> num_channels= (32, 64)),

>>> stage3=dict (

>>> num_modules=4,

>>> num_branches=3,

>>> block="BASIC',

>>> num_blocks=(4, 4, 4),

>>> num_channels= (32, 64, 128)),

>>> staged=dict (

>>> num_modules=3,

>>> num_branches=4,

>>> block="BASIC',

>>> num_blocks=(4, 4, 4, 4),

>>> num_channels= (32, 64, 128, 256)))

>>> self = HRNet (extra, in_channels=1)

>>> self.eval ()

>>> inputs = torch.rand(1, 1, 32, 32)

>>> level_outputs = self.forward(inputs)

>>> for level_out in level_outputs:
&0
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(% L0

print (tuple (level_out.shape))
32, 8, 8)
, 64, 4, 4)
, 128, 2, 2)
, 256, 1, 1)

~

e e

forward (x)
Forward function.
property norml

the normalization layer named “norm1”

Type
nn.Module

property norm2

the normalization layer named “norm2”

Type
nn.Module

train (mode=True)

Convert the model into training mode will keeping the normalization layer freezed.

class mmdet.models.backbones.HourglassNet (downsample_times=5, num_stacks=2,
stage_channels=(256, 256, 384, 384, 384, 512),
stage_blocks=(2, 2, 2, 2, 2, 4), feat_channel=256,
norm_cfg={requires_grad’: True, type’: 'BN’},
pretrained=None, init_cfg=None)

HourglassNet backbone.
Stacked Hourglass Networks for Human Pose Estimation. More details can be found in the paper .
S8
* downsample_times (int) -Downsample times in a HourglassModule.

* num_stacks (int) -Number of HourglassModule modules stacked, 1 for Hourglass-52, 2

for Hourglass-104.

* stage_channels (1ist [int]) —Feature channel of each sub-module in a Hourglass-
Module.

* stage_blocks (1ist [int])-Number of sub-modules stacked in a HourglassModule.
* feat_channel (int) —Feature channel of conv after a HourglassModule.

* norm_cfg (dict) Dictionary to construct and config norm layer.

29.2. backbones

175



https://arxiv.org/abs/1603.06937

MMDetection, & 1ThR4 2.27.0

B

* pretrained (str, optional)-model pretrained path. Default: None

e init_cfg(dict or list[dict],

None

optional) —Initialization config dict. Default:

>>>
>>>
>>>
>>>
>>>
>>>

>>>

(11
(1,

from mmdet .models import HourglassNet

import torch

self = HourglassNet ()

self.eval ()

inputs = torch.rand(1, 3, 511, 511)

level_outputs = self.forward(inputs)

for level_output in level_outputs:
print (tuple (level_output.shape))

256, 128, 128)

256, 128, 128)

forward (x)

Forward function.

init_weights ()

Init module weights.

class mmdet .models.backbones.MobileNetV2 (widen_factor=1.0, out_indices=(1, 2, 4, 7),

frozen_stages=-1, conv_cfg=None, norm_cfg={type’:
‘BN’}, act_cfg={"type’: 'ReLUG6’}, norm_eval=False,
with_cp=False, pretrained=None, init_cfg=None)

MobileNetV2 backbone.

S

* widen_factor (float)-Width multiplier, multiply number of channels in each layer by

this amount. Default: 1.0.

* out_indices (Sequence[int], optional)—Output from which stages. Default:

(1,2,4,7).

* frozen_stages (int) —Stages to be frozen (all param fixed). Default: -1, which means

not freezing any parameters.

* conv_cfg(dict, optional)—Config dict for convolution layer. Default: None, which

means using conv2d.

* norm_cfg (dict) —Config dict for normalization layer. Default: dict(type=" BN’ ).

* act_cfg (dict)—Config dict for activation layer. Default: dict(type=" ReLU6’ ).
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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. Default: False.

* with_cp (bool) —Use checkpoint or not. Using checkpoint will save some memory while

slowing down the training speed. Default: False.
* pretrained (str, optional)-model pretrained path. Default: None

* init_cfg (dict or list[dict], optional) -Initialization config dict. Default:

None

forward (x)

Forward function.

make_layer (out_channels, num_blocks, stride, expand_ratio)

Stack InvertedResidual blocks to build a layer for MobileNetV2.
S8
¢ out_channels (int) —out_channels of block.
e num_blocks (int) —number of blocks.
e stride (int) —stride of the first block. Default: 1

* expand_ratio (int) —Expand the number of channels of the hidden layer in Inverte-

dResidual by this ratio. Default: 6.

train (mode=True)

Convert the model into training mode while keep normalization layer frozen.
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class mmdet.models.backbones.PyramidVisionTransformer (pretrain_img_size=224,

Pyramid Vision Transformer (PVT)

in_channels=3, embed_dims=64,
num_stages=4, num_layers=[3, 4, 6,
3], num_heads=[1, 2, 5, 8],
patch_sizes=[4, 2, 2, 2], strides=[4,
2, 2, 2], paddings=[0, 0, 0, 0],
sr_ratios=[8, 4, 2, 1],
out_indices=(0, 1, 2, 3),
mlp_ratios=[8, 8, 4, 4],
gkv_bias=True, drop_rate=0.0,
attn_drop_rate=0.0,
drop_path_rate=0.1,
use_abs_pos_embed=True,
norm_after_stage=False,
use_conv_fn=False, act_cfg={"type”
‘GELU’}, norm_cfg={"eps’: 1e-06,
type’: 'LN’}, pretrained=None,
convert_weights=True,

init_cfg=None)

Implementation of Pyramid Vision Transformer: A Versatile Backbone for Dense Prediction without Convolutions.

ZH

* pretrain_img_size (int | tuple[int])-The size of input image when pretrain.

Defaults: 224.

* in_channels (int) -Number of input channels. Default: 3.

* embed_dims (int)-Embedding dimension. Default: 64.

* num_stags (int) —The num of stages. Default: 4.

* num_layers (Sequence [int]) —The layer number of each transformer encode layer.

Default: [3, 4, 6, 3].

* num_heads (Sequence [int ]) —The attention heads of each transformer encode layer.

Default: [1, 2, 5, 8].

* patch_sizes (Sequence[int]) —The patch_size of each patch embedding. Default:

[4,2,2,2].

* strides (Sequence [int ])-The stride of each patch embedding. Default: [4, 2, 2, 2].

* paddings (Sequence [int]) —The padding of each patch embedding. Default: [0, 0, O,

0].
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* sr_ratios (Sequence[int]) —The spatial reduction rate of each transformer encode
layer. Default: [8, 4, 2, 1].

* out_indices (Sequence[int] | int)—-Output from which stages. Default: (0, 1,
2,3).

* mlp_ratios (Sequence [int ])—The ratio of the mlp hidden dim to the embedding dim

of each transformer encode layer. Default: [8, 8, 4, 4].
* gkv_bias (bool) —Enable bias for gkv if True. Default: True.
* drop_rate (f1oat) —Probability of an element to be zeroed. Default 0.0.
* attn_drop_rate (f1loat)-The drop out rate for attention layer. Default 0.0.
* drop_path_rate (float) —stochastic depth rate. Default 0.1.

* use_abs_pos_embed (bool) —If True, add absolute position embedding to the patch
embedding. Defaults: True.

* use_conv_£ffn (bool) —If True, use Convolutional FFN to replace FFN. Default: False.
* act_cfg (dict) -The activation config for FFNs. Default: dict(type=" GELU’ ).

* norm_cfg (dict)—Config dict for normalization layer. Default: dict(type=" LN’ ).

* pretrained (str, optional)-model pretrained path. Default: None.

* convert_weights (bool) -The flag indicates whether the pre-trained model is from the

original repo. We may need to convert some keys to make it compatible. Default: True.

e init_cfg (dict or list[dict], optional) -Initialization config dict. Default:

None.

forward (x)

Defines the computation performed at every call.

Should be overridden by all subclasses.

£ 7::  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.

init_weights ()
Initialize the weights.

class mmdet.models.backbones.PyramidVisionTransformerV2 (**kwargs)

Implementation of PVTv2: Improved Baselines with Pyramid Vision Transformer.
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class mmdet .models.backbones.RegNet (arch, in_channels=3, stem_channels=32, base_channels=32,
strides=(2, 2, 2, 2), dilations=(1, 1, 1, 1), out_indices=(0, 1, 2,
3), style="pytorch’, deep_stem=False, avg_down=False,
frozen_stages=-1, conv_cfg=None, norm_cfg={requires_grad’:
True, type’: ‘BN’}, norm_eval=True, dcn=None,
stage_with_dcn=(False, False, False, False), plugins=None,
with_cp=False, zero_init_residual=True, pretrained=None,

init_cfg=None)
RegNet backbone.
More details can be found in paper .
S8

* arch (dict) —The parameter of RegNets.

wO (int): initial width

wa (float): slope of width

wm (float): quantization parameter to quantize the width

depth (int): depth of the backbone

group_w (int): width of group

bot_mul (float): bottleneck ratio, i.e. expansion of bottleneck.

* strides (Sequence [int]) —Strides of the first block of each stage.
* base_channels (int) —Base channels after stem layer.

* in_channels (int) -Number of input image channels. Default: 3.

* dilations (Sequence[int ]) —Dilation of each stage.

* out_indices (Sequence [int ])—-Output from which stages.

* style (str) —pytorch or caffe. If set to “pytorch” , the stride-two layer is the 3x3 conv

layer, otherwise the stride-two layer is the first 1x1 conv layer.

* frozen_stages (int) —Stages to be frozen (all param fixed). -1 means not freezing any

parameters.
* norm_cfg (dict) —dictionary to construct and config norm layer.

* 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.

* with_cp (bool) —Use checkpoint or not. Using checkpoint will save some memory while

slowing down the training speed.

* zero_init_residual (bool) —whether to use zero init for last norm layer in resblocks

to let them behave as identity.
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* pretrained (str, optional)-model pretrained path. Default: None

e init_cfg(dict or list[dict], optional) -Initialization config dict. Default:

None

B

>>> from mmdet.models import RegNet
>>> import torch
>>> self = RegNet (
arch=dict (
w0=88,
wa=26.31,
wm=2.25,
group_w=48,
depth=25,
bot_mul=1.0))
>>> self.eval()
>>> inputs = torch.rand(l, 3, 32, 32)
>>> level_outputs = self.forward(inputs)
>>> for level_out in level_outputs:
print (tuple (level_out.shape))
(1, 96, 8, 8)
(1, 192, 4, 4)
(1, 432, 2, 2)
(1, 1008, 1, 1)

adjust_width_group (widths, bottleneck_ratio, groups)

Adjusts the compatibility of widths and groups.
S8
e widths (1ist [int ])—Width of each stage.
¢ bottleneck_ratio (float)—Bottleneck ratio.
e groups (int)—number of groups in each stage
Bl
The adjusted widths and groups of each stage.

Y BB RS
tuple(list)

forward (x)

Forward function.
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generate_regnet (initial_width, width_slope, width_parameter, depth, divisor=8)
Generates per block width from RegNet parameters.
S8
e initial_width ([int]) —Initial width of the backbone
* width_slope ([float ])—Slope of the quantized linear function
* width_parameter ([int]) —Parameter used to quantize the width.
e depth ([int])-Depth of the backbone.
e divisor (int, optional)—The divisor of channels. Defaults to 8.
Bl
return a list of widths of each stage and the number of stages
B IR
list, int
get_stages_from_blocks (widths)

Gets widths/stage_blocks of network at each stage.

SH
widths (1ist [int])-Width in each stage.
B
width and depth of each stage
BRI
tuple(list)
static quantize_float (number, divisor)

Converts a float to closest non-zero int divisible by divisor.
B8
¢ number (int) —Original number to be quantized.
e divisor (int)—Divisor used to quantize the number.

B

quantized number that is divisible by devisor.
BRI
int

class mmdet .models.backbones.Res2Net (scales=4, base_width=26, style= pytorch’, deep_stem=True,

avg_down=True, pretrained=None, init_cfg=None, **kwargs)

Res2Net backbone.

ZH
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scales (int) —Scales used in Res2Net. Default: 4

base_width (int) —Basic width of each scale. Default: 26

depth (int) —Depth of res2net, from {50, 101, 152}.
in_channels (int) -Number of input image channels. Default: 3.
num_stages (int) —Res2net stages. Default: 4.

strides (Sequence [int]) —Strides of the first block of each stage.
dilations (Sequence [int ]) —Dilation of each stage.
out_indices (Sequence [int ])—Output from which stages.

style (str) —pytorch or caffe. If set to “pytorch” , the stride-two layer is the 3x3 conv

layer, otherwise the stride-two layer is the first 1x1 conv layer.
deep_stem (bool)-Replace 7x7 conv in input stem with 3 3x3 conv

avg_down (bool) —Use AvgPool instead of stride conv when downsampling in the bot-

tle2neck.

frozen_stages (int) —Stages to be frozen (stop grad and set eval mode). -1 means not

freezing any parameters.
norm_cfg (dict) Dictionary to construct and config norm layer.

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.
plugins (1ist [dict]) —List of plugins for stages, each dict contains:
— cfg (dict, required): Cfg dict to build plugin.

— position (str, required): Position inside block to insert plugin, options are ‘after_convl’ ,

‘after_conv2’ , ‘after_conv3’ .

)

— stages (tuple[bool], optional): Stages to apply plugin, length should be same as ‘num_stages

with_cp (bool) —Use checkpoint or not. Using checkpoint will save some memory while

slowing down the training speed.

zero_init_residual (bool)—Whether to use zero init for last norm layer in resblocks

to let them behave as identity.
pretrained (str, optional)-model pretrained path. Default: None

init_cfg(dict or list[dict], optional) —Initialization config dict. Default:

None
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L]

>>> from mmdet.models import Res2Net

>>> import torch

>>> self = Res2Net (depth=50, scales=4, base_width=26)

>>> self.eval ()

>>> inputs = torch.rand(1, 3, 32, 32)

>>> level_outputs = self.forward(inputs)

>>> for level_out in level_outputs:
print (tuple (level_out.shape))

(1, 256, 8, 8)

(1, 512, 4, 4)

(1, 1024, 2, 2)

(1, 2048, 1, 1)

make_res_layer ( **kwargs)

Pack all blocks in a stage into a ResLayer.

class mmdet.models.backbones.ResNeSt (groups=1, base_width=4, radix=2, reduction_factor=4,

avg_down_stride=True, **kwargs)

ResNeSt backbone.

S8
* groups (int) -Number of groups of Bottleneck. Default: 1
* base_width (int)—Base width of Bottleneck. Default: 4
* radix (int)—Radix of SplitAttentionConv2d. Default: 2

* reduction_factor (int)-Reduction factor of inter_channels in SplitAttentionConv2d.
Default: 4.

* avg_down_stride (bool)-Whether to use average pool for stride in Bottleneck. Default:

True.

* kwargs (dict) -Keyword arguments for ResNet.

make_res_layer ( **kwargs)

Pack all blocks in a stage into a ResLayer.

class mmdet.models.backbones.ResNeXt (groups=1, base_width=4, **kwargs)

ResNeXt backbone.

S

* depth (int) —Depth of resnet, from {18, 34, 50, 101, 152}.

* in_channels (int) -Number of input image channels. Default: 3.

184

Chapter 29. mmdet.models




MMDetection, & 1T 2.27.0

* num_stages (int) —Resnet stages. Default: 4.

* groups (int) —Group of resnext.

* base_width (int) —Base width of resnext.

* strides (Sequence [int])—Strides of the first block of each stage.
* dilations (Sequence [int]) —Dilation of each stage.

* out_indices (Sequence [int ])-Output from which stages.

13

» style (str) —pytorch or caffe. If set to “pytorch” , the stride-two layer is the 3x3 conv

layer, otherwise the stride-two layer is the first 1x1 conv layer.

* frozen_stages (int) —Stages to be frozen (all param fixed). -1 means not freezing any

parameters.
* norm_cf£g (dict) —dictionary to construct and config norm layer.

* 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.

* with_cp (bool) —Use checkpoint or not. Using checkpoint will save some memory while

slowing down the training speed.

* zero_init_residual (bool) —whether to use zero init for last norm layer in resblocks

to let them behave as identity.
make_res_layer ( **kwargs)
Pack all blocks in a stage into a ResLayer
class mmdet.models.backbones.ResNet (depth, in_channels=3, stem_channels=None, base_channels=64,
num_stages=4, strides=(1, 2, 2, 2), dilations=(1, 1, 1, 1),
out_indices=(0, 1, 2, 3), style= pytorch’, deep_stem=False,
avg_down=False, frozen_stages=-1, conv_cfg=None,
norm_cfg={requires_grad’: True, type’: BN},
norm_eval=True, dcn=None, stage_with_dcn=(False, False,
False, False), plugins=None, with_cp=~False,

zero_init_residual="True, pretrained=None, init_cfg=None)

ResNet backbone.
ZH
* depth (int) —Depth of resnet, from {18, 34, 50, 101, 152}.

* stem_channels (int | None)-Number of stem channels. If not specified, it will be

the same as base_channels. Default: None.
* base_channels (int) -Number of base channels of res layer. Default: 64.

* in_channels (int) -Number of input image channels. Default: 3.
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* num_stages (int) —Resnet stages. Default: 4.

* strides (Sequence [int ]) —Strides of the first block of each stage.
* dilations (Sequence[int ]) —Dilation of each stage.

* out_indices (Sequence[int ])-Output from which stages.

* style (str) —pytorch or caffe. If set to “pytorch” | the stride-two layer is the 3x3 conv

layer, otherwise the stride-two layer is the first 1x1 conv layer.
* deep_stem (bool) -Replace 7x7 conv in input stem with 3 3x3 conv

* avg_down (bool) -Use AvgPool instead of stride conv when downsampling in the bottle-

neck.

» frozen_stages (int) —Stages to be frozen (stop grad and set eval mode). -1 means not

freezing any parameters.
* norm_cfg (dict) —Dictionary to construct and config norm layer.

* 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.
* plugins (1ist [dict]) —List of plugins for stages, each dict contains:
— cfg (dict, required): Cfg dict to build plugin.

— position (str, required): Position inside block to insert plugin, options are ‘after_convl’ ,

‘after_conv2’ , ‘after_conv3’ .

— stages (tuple[bool], optional): Stages to apply plugin, length should be same as ‘num_stages’

* with_cp (bool) —Use checkpoint or not. Using checkpoint will save some memory while

slowing down the training speed.

* zero_init_residual (bool) -Whether to use zero init for last norm layer in resblocks

to let them behave as identity.
* pretrained (str, optional)-model pretrained path. Default: None

e init_cfg(dict or list[dict], optional) Initialization config dict. Default:

None
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B

>>> from mmdet.models import ResNet

>>> import torch

>>> self = ResNet (depth=18)

>>> self.eval ()

>>> inputs = torch.rand(1, 3, 32, 32)

>>> level_outputs = self.forward(inputs)

>>> for level_out in level_outputs:
print (tuple (level_out.shape))

(1, 64, 8, 8)

(1, 128, 4, 4)

(1, 256, 2, 2)

(1, 512, 1, 1)

forward (x)

Forward function.
make_res_layer ( **kwargs)

Pack all blocks in a stage into a ResLayer.
make_stage_plugins (plugins, stage_idx)

Make plugins for ResNet stage_idx th stage.

Currently we support to insert context_block,
nonlocal_block into the backbone like ResNet/ResNeXt.

convl/conv2/conv3 of Bottleneck.

An example of plugins format could be:

Pl

empirical_attention_block,

They could be inserted after

>>> plugins=][

dict (cfg=dict (type="xxx"', argl='xxx'"),
stages=(False, True, True, True),
position="after_conv2'),

dict (cfg=dict (type="yyy"'),
stages=(True, True, True, True),
position="after_conv3'),

dict (cfg=dict (type='zzz', postfix='1l"),
stages=(True, True, True, True),
position='after_conv3'),

dict (cfg=dict (type='zzz', postfix='2"),

stages=(True, True, True, True),
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(% L0

position="after_conv3")
]
>>> self = ResNet (depth=18)

>>> stage_plugins = self.make_stage_plugins (plugins, 0)

>>> assert len(stage_plugins) ==

Suppose stage_1dx=0, the structure of blocks in the stage would be:

convl-> conv2->conv3->yyy—->zzz1->zzz2

Suppose ‘stage_idx=1" , the structure of blocks in the stage would be:

convl-> conv2->xxx—->conv3->yyy->zzzl->zzz2

If stages is missing, the plugin would be applied to all stages.

SH

* 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
Bl
Plugins for current stage
P TE S
list[dict]
property norml
the normalization layer named “norm1”
Type
nn.Module
train (mode=True)

Convert the model into training mode while keep normalization layer freezed.

class mmdet.models.backbones.ResNetVvld (**kwargs)

ResNetV1d variant described in Bag of Tricks.

Compared with default ResNet(ResNetV1b), ResNetV1d replaces the 7x7 conv in the input stem with three 3x3
convs. And in the downsampling block, a 2x2 avg_pool with stride 2 is added before conv, whose stride is changed

to 1.

class mmdet.models.backbones.SSDVGG (depth, with_last_pool=False, ceil_mode=True, out_indices=(3,
4), out_feature_indices=(22, 34), pretrained=None,

init_cfg=None, input_size=None, I2_norm_scale=None)
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VGG Backbone network for single-shot-detection.

SH

* depth (int) —Depth of vgg, from {11, 13, 16, 19}.

* with_last_pool (bool) —Whether to add a pooling layer at the last of the model

* ceil_mode (bool)-When True, will use ceil instead of floor to compute the output shape.

* out_indices (Sequence[int ])-Output from which stages.

* out_feature_indices (Sequence [int ])—Output from which feature map.

* pretrained (str, optional)-model pretrained path. Default: None

e init_cfg(dict or list[dict], optional) -Initialization config dict. Default:
None

* input_size (int, optional) -Deprecated argumment. Width and height of input,
from {300, 512}.

* 12_norm_scale (float, optional) —Deprecated argumment. L2 normalization
layer init scale.

L]

>>> self = SSDVGG (input_size=300, depth=11)

>>> self.eval ()

>>> inputs = torch.rand(l1, 3, 300, 300)

>>> level_outputs = self.forward (inputs)

>>> for level_out in level_outputs:
print (tuple (level_out.shape))

(1, 1024, 19, 19)

(1, 512, 10, 10)

(1, 256, 5, 5)

(1, 256, 3, 3)

(1, 256, 1, 1)

forward (x)
Forward function.
init_weights (pretrained=None)

Initialize the weights.
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class mmdet.models.backbones.SwinTransformer (pretrain_img_size=224, in_channels=3,

embed_dims=96, patch_size=4, window_size=7,
mip_ratio=4, depths=(2, 2, 6, 2), num_heads=(3,
6, 12, 24), strides=(4, 2, 2, 2), out_indices=(0, 1,
2, 3), gkv_bias=True, gk_scale=None,
patch_norm=True, drop_rate=0.0,
attm_drop_rate=0.0, drop_path_rate=0.1,
use_abs_pos_embed=False, act_cfg={type’:
‘GELU’}, norm_cfg={type’: 'LN’}, with_cp=False,
pretrained=None, convert_weights=False,

frozen_stages=-1, init_cfg=None)

Swin Transformer A PyTorch implement of : Swin Transformer: Hierarchical Vision Transformer using Shifted

Windows -

https://arxiv.org/abs/2103.14030

Inspiration from https://github.com/microsoft/Swin-Transformer

ZH

pretrain_img_size (int | tuple[int])-The size of input image when pretrain.
Defaults: 224.

in_channels (int) —The num of input channels. Defaults: 3.

embed_dims (int) —The feature dimension. Default: 96.

patch_size (int | tuple[int])—Patch size. Default: 4.

window_size (int) -Window size. Default: 7.

mlp_ratio (int) —Ratio of mlp hidden dim to embedding dim. Default: 4.

depths (tuple [int]) -Depths of each Swin Transformer stage. Default: (2, 2, 6, 2).

num_heads (tuple [int ])—Parallel attention heads of each Swin Transformer stage. De-
fault: (3, 6, 12, 24).

strides (tuple[int]) —The patch merging or patch embedding stride of each Swin

Transformer stage. (In swin, we set kernel size equal to stride.) Default: (4, 2, 2, 2).
out_indices (tuple[int ])—-Output from which stages. Default: (0, 1, 2, 3).

gkv_bias (bool, optional) -If True, add a learnable bias to query, key, value. De-

fault: True

agk_scale (float | None, optional)—-Override default gk scale of head_dim **
-0.5 if set. Default: None.

patch_norm (bool) —If add a norm layer for patch embed and patch merging. Default:

True.
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* drop_rate (f1oat) -Dropout rate. Defaults: 0.
* attn_drop_rate (float) —Attention dropout rate. Default: 0.
* drop_path_rate (float) —Stochastic depth rate. Defaults: 0.1.

* use_abs_pos_embed (bool) —If True, add absolute position embedding to the patch
embedding. Defaults: False.

* act_cfg (dict)—Config dict for activation layer. Default: dict(type=" GELU’ ).

* norm_cfg (dict) —Config dict for normalization layer at output of backone. Defaults:
dict(type=" LN’ ).

* with_cp (bool, optional)-Use checkpoint or not. Using checkpoint will save some

memory while slowing down the training speed. Default: False.
* pretrained (str, optional)-model pretrained path. Default: None.

* convert_weights (bool) -The flag indicates whether the pre-trained model is from the

original repo. We may need to convert some keys to make it compatible. Default: False.

» frozen_stages (int) —Stages to be frozen (stop grad and set eval mode). Default: -1 (-1

means not freezing any parameters).
* init_cfg(dict, optional)-The Config for initialization. Defaults to None.

forward (x)

Defines the computation performed at every call.

Should be overridden by all subclasses.

£ 1::  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.

init_weights ()
Initialize the weights.
train (mode=True)
Convert the model into training mode while keep layers freezed.
class mmdet.models.backbones.TridentResNet (depth, num_branch, test_branch_idx, trident_dilations,
**kwargs)

The stem layer, stage 1 and stage 2 in Trident ResNet are identical to ResNet, while in stage 3, Trident BottleBlock
is utilized to replace the normal BottleBlock to yield trident output. Different branch shares the convolution weight

but uses different dilations to achieve multi-scale output.

/ stage3(b0) x - stem - stagel - stage2 - stage3(b1) - output stage3(b2) /
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S

29.3 necks

depth (int) —Depth of resnet, from {50, 101, 152}.
num_branch (int) -Number of branches in TridentNet.

test_branch_idx (int)—Ininference, all 3 branches will be used if test_branch_idx==-

1, otherwise only branch with index fest_branch_idx will be used.

trident_dilations (tuple[int]) -Dilations of different trident branch.

len(trident_dilations) should be equal to num_branch.

class mmdet.models.necks.BFP (Balanced Feature Pyramids)

BFP takes multi-level features as inputs and gather them into a single one, then refine the gathered feature and

scatter the refined results to multi-level features. This module is used in Libra R-CNN (CVPR 2019), see the paper

Libra R-CNN: Towards Balanced Learning for Object Detection for details.

SH

in_channels (int) -Number of input channels (feature maps of all levels should have the

same channels).

num_1levels (int) -Number of input feature levels.
conv_cfg (dict) —The config dict for convolution layers.
norm_cfg (dict) -The config dict for normalization layers.

refine_level (int) —Index of integration and refine level of BSF in multi-level features

from bottom to top.

refine_type (str)-Type of the refine op, currently support [None, ‘conv’, ‘non_local’
1.

init_cfg(dict or list[dict], optional)-Initialization config dict.

forward (inputs)

Forward function.

class mmdet .models.necks.CTResNetNeck (in_channel, num_deconv_filters, num_deconv_kernels,

use_dcn=True, init_cfg=None)

The neck used in CenterNet for object classification and box regression.

ZH

* in_channel (int) -Number of input channels.

* num_deconv_filters (tuple[int])-Number of filters per stage.
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* num_deconv_kernels (tuple[int ]) -Number of kernels per stage.
* use_dcn (bool) —If True, use DCNv2. Default: True.
e init_cfg(dict or list[dict], optional)-Initialization config dict.

forward (inputs)

Defines the computation performed at every call.

Should be overridden by all subclasses.

£ 1::  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.

init_weights ()

Initialize the weights.

class mmdet.models.necks.ChannelMapper (in_channels, out_channels, kernel_size=3, conv_cfg=None,

norm_cfg=None, act_cfg={type’: 'ReLU’}, num_outs=None,
init_cfg={distribution’: ‘uniform’, layer’: 'Conv2d’, type’:
Xavier’})

Channel Mapper to reduce/increase channels of backbone features.

This is used to reduce/increase channels of backbone features.

ZH
* in_channels (List [int])—Number of input channels per scale.

* out_channels (int)-Number of output channels (used at each scale).

* kernel_size (int, optional) —kernel_size for reducing channels (used at each
scale). Default: 3.

* conv_cfg(dict, optional)—-Config dict for convolution layer. Default: None.
* norm_cfg (dict, optional)-Config dict for normalization layer. Default: None.

* act_cfg(dict, optional)—Config dict for activation layer in ConvModule. Default:
dict(type=" ReLU’ ).

* num_outs (int, optional) —Number of output feature maps. There would be ex-

tra_convs when num_outs larger than the length of in_channels.

* init_cfg(dict or list[dict], optional)—Initialization config dict.
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B

>>> import torch

>>> in_channels = [2, 3, 5, 7]
>>> scales = [340, 170, 84, 43]
>>> inputs = [torch.rand(l, c, s, s)

for ¢, s in zip(in_channels, scales)]
>>> self = ChannelMapper (in_channels, 11, 3).eval()
>>> outputs = self.forward (inputs)
>>> for i in range(len (outputs)):

print (f'outputs[{i/}].shape = {outputs|[i].shape /")

[1, 11, 340, 340])
(1, 11, 170, 1701)
[1, 11, 84, 84])
(1, 11, 43, 43])

outputs shape = torch.Size(

outputs shape = torch.Size(

[0].
[17.
outputs|[2].shape = torch.Size(
outputs[3].shape = torch.Size(

forward (inputs)

Forward function.

class mmdet .models.necks.DilatedEncoder (in_channels, out_channels, block_mid_channels,

num_residual_blocks, block_dilations)

Dilated Encoder for YOLOF <https://arxiv.org/abs/2103.09460>".
This module contains two types of components:

* the original FPN lateral convolution layer and fpn convolution layer,

which are 1x1 conv + 3x3 conv

e the dilated residual block

S8
* in_channels (int) —-The number of input channels.
* out_channels (int) -The number of output channels.
* block_mid_channels (int) -The number of middle block output channels
* num_residual_blocks (int) -The number of residual blocks.

* block_dilations (1ist)—The list of residual blocks dilation.

forward (feature)

Defines the computation performed at every call.

Should be overridden by all subclasses.

£ 7::  Although the recipe for forward pass needs to be defined within this function, one should call the
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Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

class mmdet.models.necks.DyHead (in_channels, out_channels, num_blocks=6, zero_init_offset=True,

init_cfg=None)
DyHead neck consisting of multiple DyHead Blocks.

See Dynamic Head: Unifying Object Detection Heads with Attentions for details.
S8
* in_channels (int) -Number of input channels.
* out_channels (int) -Number of output channels.
* num_blocks (int, optional)-Number of DyHead Blocks. Default: 6.

* zero_init_offset (bool, optional) —Whether to use zero init for spa-

tial_conv_offset. Default: True.

e init_cfg(dict or list[dict], optional) -Initialization config dict. Default:

None.

forward (inputs)

Forward function.

class mmdet.models.necks.FPG (in_channels, out_channels, num_outs, stack_times, paths,
inter_channels=None, same_down_trans=None,
same_up_trans={kernel_size’: 3, padding’: 1, stride’: 2, type’: ‘conv’},
across_lateral_trans={kernel_size’: 1, type’: ‘conv’},
across_down_trans={kernel_size’: 3, type’: conv’}, across_up_trans=None,
across_skip_trans={type’: ‘identity’}, output_trans={kernel_size’: 3, type’:
last_conv’}, start_level=0, end_level=-1, add_extra_convs=Fualse,
norm_cfg=None, skip_inds=None, init_cfg=[{ type”: Caffe2Xavier’, layer’:
Conv2d’}, { type’: Constant’, layer’: [*_BatchNorm’, ’_InstanceNorm
‘GroupNorm’, 'LayerNorm’], val’: 1.0}])

FPG.

Implementation of Feature Pyramid Grids (FPG). This implementation only gives the basic structure stated in the
paper. But users can implement different type of transitions to fully explore the the potential power of the structure
of FPG.

B

* in_channels (int) -Number of input channels (feature maps of all levels should have the

same channels).

* out_channels (int) -Number of output channels (used at each scale)
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* num_outs (int) -Number of output scales.
* stack_times (int)—The number of times the pyramid architecture will be stacked.

» paths (I1ist [str]) -Specify the path order of each stack level. Each element in the list
should be either ‘bu’ (bottom-up) or ‘td’ (top-down).

* inter_channels (int)-Number of inter channels.

* same_up_trans (dict) —Transition that goes down at the same stage.

* same_down_trans (dict) —Transition that goes up at the same stage.

* across_lateral_trans (dict) —Across-pathway same-stage

* across_down_trans (dict) —Across-pathway bottom-up connection.
* across_up_trans (dict) —Across-pathway top-down connection.

* across_skip_trans (dict) —Across-pathway skip connection.

* output_trans (dict) -Transition that trans the output of the last stage.

* start_level (int)-Index of the start input backbone level used to build the feature pyra-
mid. Default: 0.

* end_level (int) —Index of the end input backbone level (exclusive) to build the feature

pyramid. Default: -1, which means the last level.

* add_extra_convs (bool) —It decides whether to add conv layers on top of the original

feature maps. Default to False. If True, its actual mode is specified by extra_convs_on_inputs.
* norm_cfg (dict) —Config dict for normalization layer. Default: None.
* init_cfg(dict or list[dict], optional)-Initialization config dict.

forward (inputs)

Defines the computation performed at every call.

Should be overridden by all subclasses.

1::  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.

class mmdet .models.necks.FPN (in_channels, out_channels, num_outs, start_level=0, end_level=-1,
add_extra_convs=False, relu_before_extra_convs=False,
no_norm_on_lateral=False, conv_cfg=None, norm_cfg=None,
act_cfg=None, upsample_cfg={ mode’: ‘nearest’}, init_cfg={ distribution’:
uniform’, layer’: ‘Conv2d’, ‘type’: Xavier’})

Feature Pyramid Network.
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This is an implementation of paper Feature Pyramid Networks for Object Detection.

S8
* in_channels (list [int])-Number of input channels per scale.
* out_channels (int) -Number of output channels (used at each scale).
* num_outs (int) -Number of output scales.

* start_level (int)-Index of the start input backbone level used to build the feature pyra-
mid. Default: 0.

* end_level (int) —Index of the end input backbone level (exclusive) to build the feature

pyramid. Default: -1, which means the last level.

* add_extra_convs (bool | str)-If bool, it decides whether to add conv layers on top

)

of the original feature maps. Default to False. If True, it is equivalent to add_extra_convs=
on_input’ . If str, it specifies the source feature map of the extra convs. Only the following

options are allowed

)

— 7 on_input’ : Last feat map of neck inputs (i.e. backbone feature).

b

— 7 on_lateral’ : Last feature map after lateral convs.
b

— 7 on_output’ : The last output feature map after fpn convs.

* relu_before_extra_convs (bool)-Whether to apply relu before the extra conv. De-
fault: False.

* no_norm_on_Jlateral (bool) -Whether to apply norm on lateral. Default: False.
* conv_cfg (dict) —Config dict for convolution layer. Default: None.
* norm_cfg (dict) —Config dict for normalization layer. Default: None.

* act_cfg (dict)—Config dict for activation layer in ConvModule. Default: None.

)

* upsample_cfg (dict) —Config dict for interpolate layer. Default: dict(mode=" nearest’
).

* init_cfg(dict or list[dict], optional) -Initialization config dict.
L]
>>> import torch
>>> in_channels = [2, 3, 5, 7]
>>> scales = [340, 170, 84, 43]
>>> inputs = [torch.rand(l, c, s, s)

for ¢, s in zip(in_channels, scales)]
>>> self = FPN(in_channels, 11, len(in_channels)) .eval ()
[y
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(% L0

>>> outputs = self.forward(inputs)

>>> for i1 in range (len (outputs)) :

print (f'outputs[{i/}].shape = {outputs[i].shape/')
outputs[0] .shape = torch.Size([1, 11, 340, 340])
outputs([1l].shape = torch.Size([1, 11, 170, 170])
outputs[2].shape = torch.Size([1, 11, 84, 84])
outputs[3].shape = torch.Size([1, 11, 43, 431])

forward (inputs)

Forward function.

class mmdet.models.necks.FPN_CARAFE (in_channels, out_channels, num_outs, start_level=0,

end_level=-1, norm_cfg=None, act_cfg=None, order=('conv’,
norm’, ‘act’), upsample_cfg={encoder_dilation’: 1,
encoder_kernel’: 3, type’: ‘carafe’, ‘up_group’: 1, up_kernel’: 5},
init_cfg=None)

FPN_CARAFE is a more flexible implementation of FPN. It allows more choice for upsample methods during the

top-down pathway.

It can reproduce the performance of ICCV 2019 paper CARAFE: Content-Aware ReAssembly of FEatures Please

refer to https://arxiv.org/abs/1905.02188 for more details.

SH

in_channels (1ist [int])-Number of channels for each input feature map.
out_channels (int) —Output channels of feature pyramids.

num_outs (int) -Number of output stages.

start_level (int) —Start level of feature pyramids. (Default: 0)

end_level (int)—End level of feature pyramids. (Default: -1 indicates the last level).
norm_cfg (dict) —Dictionary to construct and config norm layer.

activate (str) -Type of activation function in ConvModule (Default: None indicates w/o

activation).

order (dict) —Order of components in ConvModule.

upsample (str) -Type of upsample layer.

upsample_cfg (dict) —Dictionary to construct and config upsample layer.

init_cfg(dict or list[dict], optional) -Initialization config dict. Default:

None

forward (inputs)

Forward function.
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init_weights ()
Initialize the weights of module.
slice_as (src, dst)

Slice src as dst

1 src should have the same or larger size than dst.

S

e src (torch. Tensor) —Tensors to be sliced.

e dst (torch. Tensor)—src will be sliced to have the same size as dst.
B

Sliced tensor.

F By
torch.Tensor

tensor_add (q, b)

Add tensors a and b that might have different sizes.

class mmdet.models.necks.HRFPN (High Resolution Feature Pyramids)

paper: High-Resolution Representations for Labeling Pixels and Regions.
SH

* in_channels (1ist)-—number of channels for each branch.
* out_channels (int) —output channels of feature pyramids.
* num_outs (int) —number of output stages.
* pooling_type (str)—pooling for generating feature pyramids from {MAX, AVG}.
* conv_cfg (dict) —dictionary to construct and config conv layer.
* norm_cfg (dict) —dictionary to construct and config norm layer.

* with_cp (bool) —Use checkpoint or not. Using checkpoint will save some memory while

slowing down the training speed.
* stride (int) —stride of 3x3 convolutional layers
e init_cfg(dict or list[dict], optional)-Initialization config dict.

forward (inputs)

Forward function.
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class mmdet.models.necks.NASFCOS_FPN (in_channels, out_channels, num_outs, start_level=1,
end_level=-1, add_extra_convs=False, conv_cfg=None,

norm_cfg=None, init_cfg=None)
FPN structure in NASFPN.
Implementation of paper NAS-FCOS: Fast Neural Architecture Search for Object Detection
S8
* in_channels (List [int])—Number of input channels per scale.
* out_channels (int) -Number of output channels (used at each scale)
* num_outs (int) -Number of output scales.

* start_level (int)-Index of the start input backbone level used to build the feature pyra-
mid. Default: 0.

* end_level (int) —Index of the end input backbone level (exclusive) to build the feature

pyramid. Default: -1, which means the last level.

* add_extra_convs (bool) —It decides whether to add conv layers on top of the original

feature maps. Default to False. If True, its actual mode is specified by extra_convs_on_inputs.
* conv_cfg (dict) —dictionary to construct and config conv layer.
* norm_cfg (dict) —dictionary to construct and config norm layer.

e init_cfg(dict or list[dict], optional) —Initialization config dict. Default:

None

forward (inputs)

Forward function.

init_weights ()
Initialize the weights of module.

class mmdet .models.necks.NASFPN (in_channels, out_channels, num_outs, stack_times, start_level=0,
end_level=-1, add_extra_convs=False, norm_cfg=None,

init_cfg={"layer: ‘Conv2d’, type’: Caffe2Xavier’})
NAS-FPN.
Implementation of NAS-FPN: Learning Scalable Feature Pyramid Architecture for Object Detection
S8
* in_channels (List [int ]) -Number of input channels per scale.
* out_channels (int) -Number of output channels (used at each scale)
* num_outs (int) -Number of output scales.

* stack_times (int)-The number of times the pyramid architecture will be stacked.
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start_level (int)-Index of the start input backbone level used to build the feature pyra-
mid. Default: 0.

end_level (int) —Index of the end input backbone level (exclusive) to build the feature

pyramid. Default: -1, which means the last level.

add_extra_convs (bool) —It decides whether to add conv layers on top of the original

feature maps. Default to False. If True, its actual mode is specified by extra_convs_on_inputs.

init_cfg(dict or list[dict], optional)-Initialization config dict.

forward (inputs)

Forward function.

class mmdet .models.necks.PAFPN (in_channels, out_channels, num_outs, start_level=0, end_level=-1,

add_extra_convs=False, relu_before_extra_convs=False,
no_norm_on_lateral=False, conv_cfg=None, norm_cfg=None,
act_cfg=None, init_cfg={ distribution’: ‘uniform’, layer’: Conv2d’, type’:

Xavier’})

Path Aggregation Network for Instance Segmentation.

This is an implementation of the PAFPN in Path Aggregation Network.

ZH

in_channels (List [int]) -Number of input channels per scale.
out_channels (int)-Number of output channels (used at each scale)
num_outs (int) -Number of output scales.

start_level (int)-Index of the start input backbone level used to build the feature pyra-
mid. Default: 0.

end_level (int) —Index of the end input backbone level (exclusive) to build the feature

pyramid. Default: -1, which means the last level.

add_extra_convs (bool | str)-If bool, it decides whether to add conv layers on top
of the original feature maps. Default to False. If True, it is equivalent to add_extra_convs="
on_input’ . If str, it specifies the source feature map of the extra convs. Only the following

options are allowed

)

— 7 on_input’ : Last feat map of neck inputs (i.e. backbone feature).

b

— 7 on_lateral’ : Last feature map after lateral convs.
)

— 7 on_output’ : The last output feature map after fpn convs.

relu_before_extra_convs (bool)-Whether to apply relu before the extra conv. De-
fault: False.

no_norm_on_lateral (bool) -Whether to apply norm on lateral. Default: False.
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conv_cfg (dict) —Config dict for convolution layer. Default: None.
norm_cfg (dict) —Config dict for normalization layer. Default: None.
act_cfg (str)—Config dict for activation layer in ConvModule. Default: None.

init_cfg(dict or list[dict], optional)-Initialization config dict.

forward (inputs)

Forward function.

class mmdet .models.necks.RFP (Recursive Feature Pyramid)

This is an implementation of RFP in DetectoRS. Different from standard FPN, the input of RFP should be multi

level features along with origin input image of backbone.

S

rfp_steps (int) -Number of unrolled steps of RFP.

rfp_backbone (dict) —Configuration of the backbone for RFP.
aspp_out_channels (int) -Number of output channels of ASPP module.
aspp_dilations (tuple [int ])—Dilation rates of four branches. Default: (1, 3, 6, 1)

init_cfg(dict or list[dict], optional) -Initialization config dict. Default:

None

forward (inputs)

Forward function.

init_weights ()

Initialize the weights.

class mmdet .models.necks.SSDNeck (in_channels, out_channels, level_strides, level_paddings,

12_norm_scale=20.0, last_kernel_size=3, use_depthwise=False,
conv_cfg=None, norm_cfg=None, act_cfg={ type’: 'ReLU’},
init_cfg=[{type’: "Xavier’, distribution’: ‘uniform’, layer’: ‘Conv2d’},
{type’: ‘Constant’, val’: 1, layer’: ‘BatchNorm2d’}])

Extra layers of SSD backbone to generate multi-scale feature maps.

S

in_channels (Sequence [int ]) —Number of input channels per scale.
out_channels (Sequence [int ]) —Number of output channels per scale.
level_strides (Sequence [int ]) —Stride of 3x3 conv per level.
level_paddings (Sequence [int ]) —Padding size of 3x3 conv per level.

12_norm_scale (float | None) -L2 normalization layer init scale. If None, not use L2

normalization on the first input feature.
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last_kernel_size (int) —Kernel size of the last conv layer. Default: 3.
use_depthwise (bool) —Whether to use DepthwiseSeparableConv. Default: False.
conv_cfg (dict) —Config dict for convolution layer. Default: None.

norm_cfg (dict) —Dictionary to construct and config norm layer. Default: None.
act_cfg (dict)—Config dict for activation layer. Default: dict(type=" ReLU’ ).

init_cfg(dict or list[dict], optional)-Initialization config dict.

forward (inputs)

Forward function.

class mmdet.models.necks.YOLOV3Neck (num_scales, in_channels, out_channels, conv_cfg=None,

norm_cfg={requires_grad’: True, type’: BN},
act_cfg={"negative_slope’: 0.1, type’: "LeakyReLU’},
init_cfg=None)

The neck of YOLOV3.

It can be treated as a simplified version of FPN. It will take the result from Darknet backbone and do some upsam-

pling and concatenation. It will finally output the detection result.

i

The input feats should be from top to bottom.

i.e., from high-1vl to low-Ivl

But YOLOV3Neck will process them in reversed order.
i.e., from bottom (high-1vl) to top (low-1Ivl)

num_scales (int) —-The number of scales / stages.

in_channels (List [int])—The number of input channels per scale.
out_channels (List [int ])-The number of output channels per scale.
conv_cfg(dict, optional)—Config dictfor convolution layer. Default: None.

norm_cfg (dict, optional)—Dictionary to construct and config norm layer. Default:

dict(type=" BN’ , requires_grad=True)

act_cfg (dict, optional) —Config dict for activation layer. Default: dict(type=’
LeakyReLU’ , negative_slope=0.1).

init_cfg(dict or list[dict], optional) —Initialization config dict. Default:

None
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forward (feats)

Defines the computation performed at every call.

Should be overridden by all subclasses.

£ 7::  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.

class mmdet.models.necks.YOLOXPAFPN (in_channels, out_channels, num_csp_blocks=3,
use_depthwise=False, upsample_cfg={ mode’: nearest’,
scale_factor’: 2}, conv_cfg=None, norm_cfg={"eps’: 0.001,
‘momentum’: 0.03, type’: ‘BN’}, act_cfg={type’: ‘Swish’},
init_cfg={'a’> 2.23606797749979, distribution’: ‘uniform’,

5.

layer’: Conv2d’, 'mode’: ’fan_in’, nonlinearity’: leaky_relu’,

type’: 'Kaiming’})
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)
* num_csp_blocks (int) -Number of bottlenecks in CSPLayer. Default: 3

* use_depthwise (bool)-Whether to depthwise separable convolution in blocks. Default:

False

* 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’ )
* act_cfg (dict) —Config dict for activation layer. Default: dict(type=" Swish’ )

e init_cfg (dict or list[dict], optional) -Initialization config dict. Default:

None.

forward (inputs)

inputs (tuple[Tensor]) —input features.

Rl
YOLOXPAFPN features.
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B
tuple[Tensor]

29.4 dense _heads
29.5 roi_heads
29.6 losses

29.7 utils

class mmdet.models.utils.AdaptiveAvgPool2d (output_size: Union[int, None, Tuple[Optionalfint],
1D
Handle empty batch dimension to AdaptiveAvgPool2d.

forward (x)

Defines the computation performed at every call.

Should be overridden by all subclasses.

£ 1::  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.

class mmdet.models.utils.CSPLayer (in_channels, out_channels, expand_ratio=0.5, num_blocks=1,
add_identity=True, use_depthwise=False, conv_cfg=None,
norm_cfg={"eps’: 0.001, 'momentum’: 0.03, type’: 'BN’},
act_cfg={"type’: Swish’}, init_cfg=None)

Cross Stage Partial Layer.
BH
* 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-
fault: 0.5

e num_blocks (int) —Number of blocks. Default: 1

* add_identity (bool)—Whether to add identity in blocks. Default: True
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* use_depthwise (bool)-Whether to depthwise separable convolution in blocks. Default:

False

* conv_cfg(dict, optional)—Config dict for convolution layer. Default: None, which

means using conv2d.
* norm_cfg (dict) —Config dict for normalization layer. Default: dict(type=" BN’ )
* act_cfg (dict) —Config dict for activation layer. Default: dict(type=" Swish’ )

forward (x)

Defines the computation performed at every call.

Should be overridden by all subclasses.

£ 1::  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.

class mmdet.models.utils.ConvUpsample (in_channels, inner_channels, num_layers=1,
num_upsample=None, conv_cfg=None, norm_cfg=None,

init_cfg=None, **kwargs)
ConvUpsample performs 2x upsampling after Conv.

There are several ConvModule layers. In the first few layers, upsampling will be applied after each layer of convo-

lution. The number of upsampling must be no more than the number of ConvModule layers.
SH
* in_channels (int) -Number of channels in the input feature map.
* inner_channels (int)-Number of channels produced by the convolution.
* num_layers (int) -Number of convolution layers.

* num_upsample (int | optional)-Number of upsampling layer. Must be no more
than num_layers. Upsampling will be applied after the first num_upsample layers of con-

volution. Default: num_layers.

* conv_cfg (dict) —Config dict for convolution layer. Default: None, which means using

conv2d.
* norm_cfg (dict) —Config dict for normalization layer. Default: None.
* init_cfg (dict) —Config dict for initialization. Default: None.
* kwargs (key word augments)—Other augments used in ConvModule.

forward (x)

Defines the computation performed at every call.

206 Chapter 29. mmdet.models



MMDetection, & 1T 2.27.0

Should be overridden by all subclasses.

£ 1::  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.

class mmdet.models.utils.DetrTransformerDecoder (*args, post_norm_cfg={type: 'LN’},

return_intermediate=False, **kwargs)

Implements the decoder in DETR transformer.
S8
* return_intermediate (bool)—Whether to return intermediate outputs.
* post_norm_cfg (dict)—Config of last normalization layer. Default: LN.
forward (query, *args, **kwargs)
Forward function for TransformerDecoder.
S8
query (Tensor) —Input query with shape (num_gquery, bs, embed_dims).
Bl
Results with shape [1, num_query, bs, embed_dims] when

return_intermediate is False, otherwise it has shape [num_layers, num_query, bs, em-
bed_dims].
R ]

Tensor

class mmdet.models.utils.DetrTransformerDecoderLayer (attn_cfgs, feedforward_channels,
Jin_dropout=0.0,
operation_order=None,
act_cfg={'inplace’: True, type’
‘ReLU’}, norm_cfg={type’: 'LN’},
Jfn_num_fes=2, **kwargs)

Implements decoder layer in DETR transformer.
BY

* attn_cfgs (list{mmcv.ConfigDict] | list[dict] | dict )) —Configs for self_attention or
cross_attention, the order should be consistent with it in operation_order. If it is a dict, it

would be expand to the number of attention in operation_order.
* feedforward_channels (int)—The hidden dimension for FFNs.

* ffn_dropout (f1oat) -Probability of an element to be zeroed in ffn. Default 0.0.
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operation_order (tuple[str]) —The execution order of operation in transformer.

Suchas ( ‘self_attn’ , ‘norm’ , ‘ffin’ , ‘norm’ ). Default: None
act_cfg (dict) —-The activation config for FFNs. Default: LN
norm_cfg (dict) —Config dict for normalization layer. Default: LN.

ffn_num_f£cs (int) -The number of fully-connected layers in FENs. Default: 2.

class mmdet.models.utils.DyReLU (channels, ratio=4, conv_cfg=None, act_cfg=({type’: 'ReLU’}, { type’:

"HSigmoid’, ‘bias’: 3.0, divisor’: 6.0}), init_cfg=None)

Dynamic ReLU (DyReLU) module.

See Dynamic ReLLU for details. Current implementation is specialized for task-aware attention in DyHead. HSig-

moid arguments in default act_cfg follow DyHead official code. https://github.com/microsoft/DynamicHead/blob/

master/dyhead/dyrelu.py

SH

forward (x)

channels (int) —The input (and output) channels of DyReLU module.

ratio (int) -Squeeze ratio in Squeeze-and-Excitation-like module, the intermediate chan-

nel will be int (channels/ratio). Default: 4.

conv_cfg (None or dict) —Config dict for convolution layer. Default: None, which

means using conv2d.

act_cfg(dict or Sequence[dict])—Config dict for activation layer. If act_cfg is
a dict, two activation layers will be configurated by this dict. If act_cfg is a sequence of dicts,
the first activation layer will be configurated by the first dict and the second activation layer will
be configurated by the second dict. Default: (dict(type=" ReLU’ ), dict(type=" HSigmoid’
, bias=3.0, divisor=6.0))

init_cfg(dict or list[dict], optional) -Initialization config dict. Default:

None

Forward function.

class mmdet.models.utils.DynamicConv (in_channels=256, feat_channels=64, out_channels=None,

input_feat_shape=7, with_proj=True, act_cfg={"inplace’: True,
type’: 'ReLU’}, norm_cfg={"type’: 'LN’}, init_cfg=None)

Implements Dynamic Convolution.

This module generate parameters for each sample and use bmm to implement 1*1 convolution. Code is modified

from the official github repo .

ZH

in_channels (int) —The input feature channel. Defaults to 256.
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e feat_channels (int)—The inner feature channel. Defaults to 64.

* out_channels (int, optional)—-The output feature channel. When not specified, it

will be set to in_channels by default
* input_feat_shape (int) -The shape of input feature. Defaults to 7.

* with_proj (bool) —Project two-dimentional feature to one-dimentional feature. Default

to True.
* act_cfg (dict) —The activation config for DynamicConv.
* norm_cfg (dict) —Config dict for normalization layer. Default layer normalization.
* (obj (init_cfg) -mmcv.ConfigDict): The Config for initialization. Default: None.

forward (param_feature, input_feature)

Forward function for DynamicConyv.

S8

* param_feature (Tensor) —The feature can be used to generate the parameter, has

shape (num_all_proposals, in_channels).

e input_feature (Tensor) -Feature that interact with parameters, has shape

(num_all_proposals, in_channels, H, W).
&Il
The output feature has shape (num_all_proposals, out_channels).
B[R]
Tensor

class mmdet .models.utils.InvertedResidual (in_channels, out_channels, mid_channels,
kernel_size=3, stride=1, se_cfg=None,
with_expand_conv=True, conv_cfg=None,
norm_cfg={type’: ‘BN’}, act_cfg={type’: 'ReLU’},
drop_path_rate=0.0, with_cp=False, init_cfg=None)

Inverted Residual Block.
S8
* in_channels (int) —The input channels of this Module.
* out_channels (int)—The output channels of this Module.
* mid_channels (int) —The input channels of the depthwise convolution.
* kernel_size (int) -The kernel size of the depthwise convolution. Default: 3.
* stride (int) —The stride of the depthwise convolution. Default: 1.

* se_cfg (dict) —Config dict for se layer. Default: None, which means no se layer.
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B

with_expand_conv (bool) —Use expand conv or not. If set False, mid_channels must

be the same with in_channels. Default: True.

conv_cfg (dict) —Config dict for convolution layer. Default: None, which means using

conv2d.

norm_cfg (dict)—Config dict for normalization layer. Default: dict(type=" BN’ ).
act_cfg (dict) —Config dict for activation layer. Default: dict(type=" ReLU’ ).
drop_path_rate (f1oat) —stochastic depth rate. Defaults to O.

with_cp (bool) —Use checkpoint or not. Using checkpoint will save some memory while

slowing down the training speed. Default: False.

init_cfg(dict or list[dict], optional) -Initialization config dict. Default:

None

The output tensor.

PR el

Tensor

forward (x)

Defines the computation performed at every call.

Should be overridden by all subclasses.

£#51::  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.

class mmdet.models.utils.LearnedPositionalEncoding (num_feats, row_num_embed=>50,

col_num_embed=50, init_cfg={layer’:
‘Embedding’, ‘type’: "Uniform’})

Position embedding with learnable embedding weights.

SH

num_feats (int) -The feature dimension for each position along x-axis or y-axis. The final

returned dimension for each position is 2 times of this value.

row_num_embed (int, optional) —The dictionary size of row embeddings. Default
50.

col_num_embed (int, optional) —The dictionary size of col embeddings. Default
50.

init_cfg(dict or list[dict], optional)-Initialization config dict.

210
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forward (mask)

Forward function for LearnedPositionalEncoding.

S8
mask (Tensor) —ByteTensor mask. Non-zero values representing ignored positions, while

zero values means valid positions for this image. Shape [bs, h, w].
A

Returned position embedding with shape

[bs, num_feats*2, h, w].

B

pos (Tensor)

class mmdet.models.utils.NormedConv2d (*args, tempearture=20, power=1.0, eps=1e-00,

norm_over_kernel=False, **kwargs)

Normalized Conv2d Layer.
S8
* tempeature (float, optional)-Tempeature term. Default to 20.
* power (int, optional)-Power term. Default to 1.0.

* eps (float, optional)-The minimal value of divisor to keep numerical stability. De-
fault to 1e-6.

* norm_over_kernel (bool, optional)—-Normalize over kernel. Default to False.

forward (x)

Defines the computation performed at every call.

Should be overridden by all subclasses.

£47::  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.

class mmdet.models.utils.NormedLinear (*args, tempearture=20, power=1.0, eps=1e-006, **kwargs)

Normalized Linear Layer.
S
* tempeature (float, optional)—-Tempeature term. Default to 20.
* power (int, optional)-Power term. Default to 1.0.

* eps (float, optional)-The minimal value of divisor to keep numerical stability. De-

fault to 1e-6.
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forward (x)

Defines the computation performed at every call.

Should be overridden by all subclasses.

£ 7::  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.

class mmdet.models.utils.PatchEmbed (in_channels=3, embed_dims=768, conv_type="Conv2d’,
kernel_size=16, stride=16, padding=corner’, dilation=1,

bias=True, norm_cfg=None, input_size=None, init_cfg=None)
Image to Patch Embedding.
We use a conv layer to implement PatchEmbed.
S
* in_channels (int)—The num of input channels. Default: 3
* embed_dims (int)-The dimensions of embedding. Default: 768

* conv_type (str) —The config dict for embedding conv layer type selection. Default:
“Conv2d.

* kernel_size (int) —The kernel_size of embedding conv. Default: 16.

* stride (int) —The slide stride of embedding conv. Default: None (Would be set as ker-

nel_size).

* padding (int | tuple | string)-The padding length of embedding conv. When
it is a string, it means the mode of adaptive padding, support “same” and “corner” now.

Default: “corner” .
* dilation (int) —The dilation rate of embedding conv. Default: 1.
* bias (bool) —Bias of embed conv. Default: True.
* norm_cfg (dict, optional)-Config dict for normalization layer. Default: None.

* input_size (int | tuple | None)-The size of input, which will be used to calcu-

late the out size. Only work when dynamic_size is False. Default: None.
e init_c£fqg (mmcv.ConfigDict, optional) —~The Config for initialization. Default: None.

forward (x)

SH
x (Tensor) —Has shape (B, C, H, W). In most case, C is 3.
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&
Contains merged results and its spatial shape.
¢ x (Tensor): Has shape (B, out_h * out_w, embed_dims)

* out_size (tuple[int]): Spatial shape of x, arrange as

(out_h, out_w).
A [E B g
tuple

class mmdet .models.utils.ResLayer (block, inplanes, planes, num_blocks, stride=1, avg_down=False,
conv_cfg=None, norm_cfg={"type’: 'BN’}, downsample_first=True,

*Ekwargs)

ResLayer to build ResNet style backbone.
S8
* block (nn.Module) —block used to build ResLayer.
* inplanes (int) —inplanes of block.
* planes (int) —planes of block.
* num_blocks (int) —number of blocks.
* stride (int) —stride of the first block. Default: 1

* avg_down (bool) -Use AvgPool instead of stride conv when downsampling in the bottle-

neck. Default: False
* conv_cfg (dict) —dictionary to construct and config conv layer. Default: None

* norm_cfg (dict)—dictionary to construct and config norm layer. Default: dict(type=" BN’

)

* downsample_first (bool)-Downsample at the first block or last block. False for Hour-

glass, True for ResNet. Default: True

class mmdet.models.utils.SELayer (channels, ratio=16, conv_cfg=None, act_cfg=({type: 'RelLU’},
{ type’: Sigmoid’}), init_cfg=None)

Squeeze-and-Excitation Module.
BH
* channels (int) -The input (and output) channels of the SE layer.

e ratio (int) -Squeeze ratio in SELayer, the intermediate channel will be

int (channels/ratio). Default: 16.

* conv_cfg (None or dict) —Config dict for convolution layer. Default: None, which

means using conv2d.
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* act_cfg (dict or Sequence[dict ])—Config dict for activation layer. If act_cfg is
a dict, two activation layers will be configurated by this dict. If act_cfg is a sequence of dicts,
the first activation layer will be configurated by the first dict and the second activation layer will

be configurated by the second dict. Default: (dict(type=" ReLU’ ), dict(type=" Sigmoid’ ))

e init_cfg(dict or list[dict], optional) -Initialization config dict. Default:

None

forward (x)

Defines the computation performed at every call.

Should be overridden by all subclasses.

£ 1::  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.

class mmdet.models.utils.SimplifiedBasicBlock (inplanes, planes, stride=1, dilation=1,
downsample=None, style=pytorch’,
with_cp=False, conv_cfg=None,
norm_cfg={type’: ‘BN’}, dcn=None,
plugins=None, init_fg=None)

Simplified version of original basic residual block. This is used in SCNet.
* Norm layer is now optional
e Last ReLU in forward function is removed

forward (x)

Forward function.

property norml
normalization layer after the first convolution layer
Type
nn.Module
property norm2
normalization layer after the second convolution layer

Type
nn.Module

class mmdet.models.utils.SinePositionalEncoding (num_feats, temperature=10000,
normalize=False, scale=6.283185307179586,
eps=1e-06, offset=0.0, init_cfg=None)
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Position encoding with sine and cosine functions.
See End-to-End Object Detection with Transformers for details.
BH

* num_feats (int) —The feature dimension for each position along x-axis or y-axis. Note

the final returned dimension for each position is 2 times of this value.

* temperature (int, optional)-The temperature used for scaling the position em-
bedding. Defaults to 10000.

* normalize (bool, optional) —Whether to normalize the position embedding. De-

faults to False.

* scale(float, optional)—A scale factor thatscales the position embedding. The scale

will be used only when normalize is True. Defaults to 2*pi.

* eps (float, optional)—A valueadded tothe denominator for numerical stability. De-

faults to 1e-6.
* offset (float) —offset add to embed when do the normalization. Defaults to 0.

e init_cfg (dict or list[dict], optional) —Initialization config dict. Default:

None

forward (mask)

Forward function for SinePositionalEncoding.

B8
mask (Tensor) —ByteTensor mask. Non-zero values representing ignored positions, while

zero values means valid positions for this image. Shape [bs, h, w].
&
Returned position embedding with shape

[bs, num_feats*2, h, w].

PEAE Eyic]
pos (Tensor)

class mmdet .models.utils.Transformer (encoder=None, decoder=None, init_cfg=None)

Implements the DETR transformer.

Following the official DETR implementation, this module copy-paste from torch.nn.Transformer with modifica-

tions:
* positional encodings are passed in Multihead Attention
¢ extra LN at the end of encoder is removed

* decoder returns a stack of activations from all decoding layers
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See paper: End-to-End Object Detection with Transformers for details.
S8
* encoder (mmcv.ConfigDict | Dict) —Config of TransformerEncoder. Defaults to None.
* decoder ((mmcv.ConfigDict | Dict)) —~Config of TransformerDecoder. Defaults to None
* (obj (init_cfg)-mmcv.ConfigDict): The Config for initialization. Defaults to None.

forward (x, mask, query_embed, pos_embed )

Forward function for Transformer.
S5
* x (Tensor) —Input query with shape [bs, c, h, w] where ¢ = embed_dims.

* mask (Tensor) —The key_padding_mask used for encoder and decoder, with shape [bs,
h, w].

* query_embed (Tensor) -The query embedding for decoder, with shape [num_query,

cl.

¢ pos_embed (Tensor) —The positional encoding for encoder and decoder, with the same

shape as x.
B
results of decoder containing the following tensor.

¢ out_dec: Output from decoder. If return_intermediate_dec is True output has shape

[num_dec_layers, bs,
num_query, embed_dims], else has shape [1, bs, num_query, embed_dims].

* memory: Output results from encoder, with shape [bs, embed_dims, h, w].

BRI

tuple[Tensor]
init_weights ()
Initialize the weights.

mmdet .models.utils.adaptive_avg pool2d (input, output_size)

Handle empty batch dimension to adaptive_avg_pool2d.
S
e input (tensor)—4D tensor.
* output_size (int, tuple[int,int])—the target output size.

mmdet .models.utils.build_linear_layer (cfg, *args, **kwargs)

Build linear layer. :param cfg: The linear layer config, which should contain:

* type (str): Layer type.
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* layer args: Args needed to instantiate an linear layer.

BH

* args (argument 1list)-Arguments passed to the _ init _ method of the corresponding

linear layer.

* kwargs (keyword arguments)-Keyword arguments passed to the __init__ method of

the corresponding linear layer.

Bl

Created linear layer.
R

nn.Module

mmdet .models.utils.build_transformer (cfg, default_args=None)

Builder for Transformer.

mmdet .models.utils.gaussian_radius (det_size, min_overlap)

Generate 2D gaussian radius.

This function is modified from the official github repo.

Given min_overlap, radius could computed by a quadratic equation according to Vieta’ s formulas.

There are 3 cases for computing gaussian radius, details are following:

¢ Explanation of figure: 1t and br indicates the left-top and bottom-right corner of ground truth box. x

indicates the generated corner at the limited position when radius=r.

* Casel: one corner is inside the gt box and the other is outside.

| < width > |
lt—4-———————- +
| | |
X +——+
| | | |
| | | |
| | overlap | |
| | | |
| | | |
e br——+
| | |
Fmm——————— +--x

height
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To ensure IoU of generated box and gt box is larger than min_overlap:

(w—r)*(h—1) o ) N 1 —iou W0
:> —
w*h—}—(w—l—h)r—rQ_wu I )T+1+iou*w* -
1 —dou
a=1, b=—(w+h), c= —xw*h
14 i0u
—b—Vb?—4dxaxc
r<
- 2xa

» Case2: both two corners are inside the gt box.

| < width > |
lt—4———————- + -

| | | »
+-—x-——————- + |

| | \ |

| |overlap] | height
| | \ |

| x——+

| \ | v
t———————— +-br -

To ensure IoU of generated box and gt box is larger than min_overlap:

(w—2xr)x(h—2x*r)

w*h

> jou = 4r2—2(w+h)r+(1—iou)*w*h20

a=4, b=-=2w+h), c=(1—dou)xw=xh

—b—Vb2—4xaxc

2%xa

» Case3: both two corners are outside the gt box.

| < width > |
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| | \
+=lt————————————— + -
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| | | |

| | | | v
|+ br——-+ -
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To ensure IoU of generated box and gt box is larger than min_overlap:

w* h

(w+2*r)*(h+2*r)2i0u =  dxiouxr?+2xioux (w+h)r+ (jou—1)xwxh <0

a=4xiou, b=2xioux(w+h), c=(iou—1)*xwx*h

—b+Vb2—4dxaxc

r
- 2xa

BH

* det_size (1ist[int])-Shape of object.

* min_overlap (f1oat)-MinloU with ground truth for boxes generated by keypoints inside

the gaussian kernel.
B
Radius of gaussian kernel.

PR el

radius (int)

mmdet .models.utils.gen_gaussian_target (heatmap, center, radius, k=1)

Generate 2D gaussian heatmap.

SH

* heatmap (Tensor) —Input heatmap, the gaussian kernel will cover on it and maintain the

max value.
* center (1ist [int])—Coord of gaussian kernel’ s center.
* radius (int) —Radius of gaussian kernel.
* k (int) —Coefficient of gaussian kernel. Default: 1.
Bl
Updated heatmap covered by gaussian kernel.

P E e

out_heatmap (Tensor)

mmdet .models.utils.get_uncertain_point_coords_with_randomness (mask_pred, labels,
num_points,
oversample_ratio, im-

portance_sample_ratio)

Get num_points most uncertain points with random points during train.

Sample points in [0, 1] x [0, 1] coordinate space based on their uncertainty. The uncertainties are calculated for

each point using ‘get_uncertainty()’ function that takes point’ s logit prediction as input.

S
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* mask_pred (Tensor) —A tensor of shape (num_rois, num_classes, mask_height,

mask_width) for class-specific or class-agnostic prediction.
* labels (1ist)—The ground truth class for each instance.
* num_points (int) -The number of points to sample.
* oversample_ratio (int)-Oversampling parameter.

* importance_sample_ratio (f1oat)—Ratio of points that are sampled via importnace

sampling.
B
A tensor of shape (num_rois, num_points, 2)

that contains the coordinates sampled points.
RN
point_coords (Tensor)
mmdet .models.utils.get_uncertainty (mask_pred, labels)

Estimate uncertainty based on pred logits.

We estimate uncertainty as L1 distance between 0.0 and the logits prediction in ‘mask_pred’ for the foreground

class in classes.

S

* mask_pred (Tensor) -mask predication logits, shape (num_rois, num_classes,

mask_height, mask_width).

* labels (1ist [Tensor])—FEither predicted or ground truth label for each predicted mask,

of length num_rois.
R
Uncertainty scores with the most uncertain
locations having the highest uncertainty score, shape (num_rois, 1, mask_height, mask_width)
R
scores (Tensor)

mmdet .models.utils.interpolate_as (source, target, mode= bilinear’, align_corners=False)

Interpolate the source to the shape of the target.
The source must be a Tensor, but the target can be a Tensor or a np.ndarray with the shape (-, target_h, target_w).
SH
* source (Tensor) —A 3D/4D Tensor with the shape (N, H, W) or (N, C, H, W).

* target (Tensor | np.ndarray) —The interpolation target with the shape (---, tar-

get_h, target_w).
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* mode (str) —Algorithm used for interpolation. The options are the same as those in

F.interpolate(). Default: 'bilinear’.
* align_corners (bool)—The same as the argument in F.interpolate().
B
The interpolated source Tensor.
BRI
Tensor
mmdet .models.utils.make_divisible (value, divisor, min_value=None, min_ratio=0.9)

Make divisible function.

This function rounds the channel number to the nearest value that can be divisible by the divisor. It is taken from

the original tf repo. It ensures that all layers have a channel number that is divisible by divisor. It can be seen here:

https://github.com/tensorflow/models/blob/master/research/slim/nets/mobilenet/mobilenet.py # noga

S8
* value (int) —The original channel number.
* divisor (int) —The divisor to fully divide the channel number.

* min_value (int)-The minimum value of the output channel. Default: None, means that

the minimum value equal to the divisor.

* min_ratio (float) —The minimum ratio of the rounded channel number to the original

channel number. Default: 0.9.
|
The modified output channel number.
R
int
mmdet .models.utils.nchw_to_nlc (x)
Flatten [N, C, H, W] shape tensor to [N, L, C] shape tensor.
S
x (Tensor) —The input tensor of shape [N, C, H, W] before conversion.
R m
The output tensor of shape [N, L, C] after conversion.
R
Tensor
mmdet .models.utils.nlec_to_nchw (x, hw_shape)

Convert [N, L, C] shape tensor to [N, C, H, W] shape tensor.

S
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* x (Tensor) —The input tensor of shape [N, L, C] before conversion.
* hw_shape (Sequence [int ]) —The height and width of output feature map.
S|
The output tensor of shape [N, C, H, W] after conversion.

P E !

Tensor

mmdet .models.utils.preprocess_panoptic_gt (gt labels, gt_masks, gt_semantic_seg, num_things,

num_stuff, img_metas)

Preprocess the ground truth for a image.

ZH
* gt_labels (Tensor)—Ground truth labels of each bbox, with shape (num_gts, ).

* gt_masks (BitmapMasks) —Ground truth masks of each instances of a image, shape

(num_gts, h, w).

* gt_semantic_seg (Tensor | None) —Ground truth of semantic segmentation with
the shape (1, h, w). [0, num_thing_class - 1] means things, [num_thing_class, num_class-1]

means stuff, 255 means VOID. It’ s None when training instance segmentation.
* img_metas (dict) —List of image meta information.
B
a tuple containing the following targets.

¢ labels (Tensor): Ground truth class indices for a
image, with shape (n, ), n is the sum of number of stuff type and number of instance in a

image.
* masks (Tensor): Ground truth mask for a image, with
shape (n, h, w). Contains stuff and things when training panoptic segmentation, and things
only when training instance segmentation.
R MY
tuple
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mmdet .core.anchor, 151
mmdet .models.backbones, 167
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mmdet .models.utils, 205
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