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CHAPTER 1

AE [ /14 MMDetection FEEAHESL, HHROEIRAN A BAEHER -

1.1 +4 = MMDetection

MMDetection 22—~ Fl ARl TEA , 4085 T 81 FLRRKIIN . SR04 5 SIS0 A B Sy AL PR
b, TR R R

MMDetection ff 7 /> FEEPA4A A8, apis. structures, datasets, models, engine. evaluation #] visualization,
* apis SRIAER S AR L APL.
« structures $Z{it bbox. mask F1 DetDataSample 2558 %514 .
* datasets SCRFT EHARGI . 5003 HIA14 500 B0 25 R g 4k .
— transforms & 2 FhE R 0 AN e o
— samplers & ST [F] PR NS RAE SR
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* models S {6 E 5 AR, SRR AN R
— detectors & S A F AL
— data_preprocessors | AL KAL) i AR
— backbones i, 7 % Fi i T 45 .
— necks 5 & FBIH SR
— dense_heads £ £ PIUTT85 BE TI0 1) 25 A 0 3% o
— roi_heads {0 M Rol F7i il (1 45 R b i 3 .
— seg_heads {54513k .
— losses 1 {5 25 A 2 B 4L
— task_modules L5552 ERE e, {570 assigners. samplers. box coders il prior generators.
— layers JR it | — LAY B2 25 22
* engine 2 TH AL B4
— runner “jj MMEngine (/)34 T# 2 HEY f2 .
— schedulers $ it T IR#E AL (LR S 00 TR EERR 7
— optimizers $2 (L {RALF AL AT L5
— hooks f2HEATHAHIAFIE T
+ evaluation Sy A B ML RER (R I A FAr -
« visualization ] 1] WAL I 455 o

1.2 infa{E AAIEm

PA'F 52 MMDetection {1 ¥4H145 74 :
1 2R W IT 45 1R 09 5 —
2. MMDetection {1 E:A ] 1 VAT 275 A N #RE -
o YA
« SATR
3. ZHVNTHERRRA T
o BRI
o AE
4. X}F MMDetection 2.x MUAFIH 7, FRATHME T 4235 &, FE BT BT RA TSR .
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https://mmengine.readthedocs.io/zh_CN/latest/tutorials/runner.html
https://mmdetection.readthedocs.io/zh_CN/latest/user_guides/index.html#train-test
https://mmdetection.readthedocs.io/zh_CN/latest/user_guides/index.html#useful-tools
https://mmdetection.readthedocs.io/zh_CN/latest/advanced_guides/index.html#basic-concepts
https://mmdetection.readthedocs.io/zh_CN/latest/advanced_guides/index.html#component-customization

CHAPTER 2

FFa{RHISE—%

2.1 kit

AT FATRHEZR AN PyTorch #Ef—NERE

MMDetection 37 ##7F Linux, Windows fl macOS Fiz47. ‘B 5% Python 3.7 PA_F, CUDA 9.2 PA_#1 PyTorch
1.6 DA E.

TEff: WRARXT PyTorch 250 HE A28 T8, AR AEIEBRER I T — /% o 500, ARWT DA BR k20
PRUEAT A

B0 0. AT )T 39T 4% Miniconda.,
U 1. A3 S —A> conda FREE.

conda create —--name openmmlab python=3.8 -y

conda activate openmmlab

SR 2. BT PyTorch ‘15 Vi %23 PyTorch,
1E GPU -5

conda install pytorch torchvision -c pytorch

£ CPU -5 L



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

?ﬂl‘]?’ﬁ?ﬂ%F%*‘HE&ﬂ]E’JWEDQEJ%EZ% MMDetection. i, AWM ZAEHILR, ELEEHS% A

2.2.1 mIESEER

SBU% 0. i Jf] MIM Z¢3%% MMEngine #1 MMCV,

pip install -U openmim
mim install mmengine

mim install "mmcv>=2.0.0"

R £ MMCV-v2.x 1, mmev-full 5444 nmev, WERIRAEZ A8 CUDA SEFAF R, AT DA
mim install "mmcv-lite>=2.0.0rcl" &3,

SR 1. 2% MMDetection,

Jr5E ar ARARIF R Hi%s AT mmdet, WIS ZEREE:

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

pip install -v -e .

#m-vr EREI, E
# e RrETHRBHERXATLERE, BhNREFUGEMARBERALER, NTTAFEH LR

Jr% b WERARKF mmdet {FoAHKIEEE =5 Python {4, (i 1] MIM 2% :

mim install mmdet

2.3 ISIFRE

AT ¥ E MMDetection ;275 245 1E A, FRATHAE T— LR B ARSI T B 4 AL
U 1. P BT A E SO AR A SO

mim download mmdet --config rtmdet_tiny_8xb32-300e_coco —--dest .

4 Chapter 2. FIg{REIE—H



https://github.com/open-mmlab/mim
https://github.com/open-mmlab/mmengine
https://github.com/open-mmlab/mmcv
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oK HROE LR B B KO R, X R TR R M %% R . 2 O E, R &
Y mox kR ok BOW A XM rtmdet_tiny_8xb32-300e_coco.py F
rtmdet_tiny 8xb32-300e_coco_20220902_112414-78e30dcc.pth,

B 2. HfEBLEGILE
Jr%E as WRARIETERD 225 1 MMDetection, JR 4 ELHEZATA T fir & HEATHAIE :

python demo/image_demo.py demo/demo.jpg rtmdet_tiny_ 8xb32-300e_coco.py —--weights.
—rtmdet_tiny_8xb32-300e_coco_20220902_112414-78e30dcc.pth —--device cpu

YREAEAHICAFE I outputs/vis UFRHPFE—DHHIER demo . Jpg, BB EA ML
A o

Jrg& b AIRARIEE MIM Z2%¢ 1) MMDetection, H8A T DAFTTFARE) Python AT as, SZHIFRME LA T ALY :

from mmdet.apis import init_detector, inference_detector

config_file = 'rtmdet_tiny_8xb32-300e_coco.py'

checkpoint_file = 'rtmdet_tiny_8xb32-300e_coco_20220902_112414-78e30dcc.pth’

model = init_detector (config_file, checkpoint_file, device='cpu') # or device='cuda:0
inference_detector (model, 'demo/demo. jpg')

PRI FE|— L7 DetDataSample WFIF, FUMLERAE pred_instance ., WEARKMAE, 225
55

231 BENRE
CUDA kg4

TE%%% PyTorch B, RF5 245 & CUDA BIMUAS . ANSRARAN I 8 BRI RE—A, im0 2
o T Ampere 22441 NVIDIA GPU, f5l#l GeForce 30 %% A &2 NVIDIA A100, CUDA 11 2321,

o XFFHE NVIDIA GPU, CUDA 11 2 4]J53 % (backward compatible) ¢, {H CUDA 10.2 fEfig42 it
IR, I .

R GPU SEBIA I RARHONLA TR, 2 NVIDIA 71y CUDA TSR0 LA % 7

R W IRIRAT A RSBk, Ze%¢ CUDA 4TI FESUR S T, X2 A 75 ZAE A H w5 CUDA f{,
e AHIRARA RIS 41F MMCV, ol 21 & HAth CUDA 57, HRAms 205 52 #h) CUDA 1. H4#,
Z: L NVIDIA %, 55 /MNATR B ff 1% CUDA T HARM A 5 PyTorch 35wl BC EAHVCHL (W conda
install 423 PyTorch B4 ) cudatoolkit 7<) .

2.3. ISiFsgE 5



https://docs.nvidia.com/cuda/cuda-toolkit-release-notes/index.html#cuda-major-component-versions__table-cuda-toolkit-driver-versions
https://docs.nvidia.com/cuda/cuda-toolkit-release-notes/index.html#cuda-major-component-versions__table-cuda-toolkit-driver-versions
https://developer.nvidia.com/cuda-downloads
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AEH MIM 23 MMEngine

B H pip A2 MIM 34235 MMEngine, 18I MMEngine ‘2224 51

B, e A IS A 6422 MMEngine .

pip install mmengine

AER MIM 223 MMCV
MMCV {15 C++ F CUDA 4 Ji&, PRI Hx PyTorch (i #Of LB A . MIM 2 H S ATk SR, e
i MMCV it tl, (R ERE, HEHANRUFHER .

B pip A MIM K225 MMCV, 5388 MMCV 235455 . BETREEHHEE url BT 3h 8 e X v
i) PyTorch 1 CUDA kA,

B, TR A2 5T PyTorch 1.12.x Fl CUDA 11.6 4#i%#) MMCV.,

pip install "mmcv>=2.0.0" —-f https://download.openmmlab.com/mmcv/dist/cull6/torchl.12.
—0/index.html

# CPU IR ch&ik
MMDetection W DAFE CPU B4, #E CPU BT, W AT NS (752 MMCV JiiA >=2.0.0rcl ),
R
fH2, PARIhBEAEZA N AN RE R -
* Deformable Convolution
* Modulated Deformable Convolution
* ROI pooling
¢ Deformable ROI pooling
* CARAFE
* SyncBatchNorm
* CrissCrossAttention
* MaskedConv2d
e Temporal Interlace Shift
e nms_cuda
* sigmoid_focal_loss_cuda

* bbox_overlaps

6 Chapter 2. FIg{REIE—H



https://mmengine.readthedocs.io/zh_CN/latest/get_started/installation.html
https://mmcv.readthedocs.io/zh_CN/2.x/get_started/installation.html
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P, ARSI MR 5 A TR, Rl . FRI TR 2R KRB

7£ Google Colab thzz3t

Google Colab jl# B 48 7 PyTorch 314%, Rt R FEZ 4% MMEngine, MMCV A1 MMDetection B 1],
4R :
s 1. (i MIM 223 MMEngine fl MMCV,

'pip3 install openmim
'mim install mmengine

'mim install "mmcv>=2.0.0,<2.1.0"

Sk 2, i FH I AE 4425 MMDetection

!git clone https://github.com/open-mmlab/mmdetection.git
%$cd mmdetection

'pip install -e .

R 3. BUE LR I

import mmdet
print (mmdet.__version_ )
# T 3.0.0 REMMAE

{Efi#: 75 Jupyter Notebook 1, IS | T HATANR A<, 1 scd fg— DA%, HIT U Python i T.
(BT

i&iT Docker {§€F MMDetection

FATTHLHE T — Dockerfile KAl d—AN555 . IEHARRAY docker [ A% >=19.03,

# #F PyTorch 1.9, CUDA 11.1 MEEH&
# WMBEHREEREMBEA, REEMBK Dockerfile

docker build -t mmdetection docker/

VAR fin 41547 Docker £i1% :

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

2.3. ISiFsgE 7



https://colab.research.google.com/
https://github.com/open-mmlab/mim
https://github.com/open-mmlab/mmengine
https://github.com/open-mmlab/mmcv
https://ipython.readthedocs.io/en/stable/interactive/magics.html#magic-cd
https://docs.docker.com/engine/install/
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2.3.2 HekrighE

WERARAE 22 R B B — LE R RE, 5 SE AR FAQ TRl WURBCA BN RTT 5, ARt n] PATE GitHub _Ef2ih

— AN

2.3.3 {EHZ 1 MMDetection JRA#ITH A

YIZEFT ) A B 84E PYTHONPATH HifffT T8, PARRAR B I 24 i H 5% H %) MMDetection .
FUHEREE 2225 BRIANRA ) MMDetection [ A2 24 Hif IEZESE FH A, o] DAt BUAEAH € A o g AR 0 -

PYTHONPATH="$ (dirname $

0)/.

.":SPYTHONPATH

Chapter 2. FIg{REIE—H



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

CHAPTER 3

Wk &

MMDetection 7 Model Zoo Frfz{it 1 BT NI ZRAAS I | 5 3035 2 R X HeA% 5, 404% Pascal VOC,
COCO. CityScapes. LVIS &% 7 SCRERE R A 6 i SERE R R R S K A T8 WL AN 2R AR 1A 55

3.1 FIEEXH

MMDetection FIFLfl OpenMMLab £ i il MMEngine (1 fic B 51555 o LB SCHFG T EH L RIARR 53
PASET AT A5

311 BEEXHHIAT

MMDetection R IREAL BT, By DI RERRLEAT ] DA 1 e B SCPFUEATIC R . DA Mask R-CNN 4, AT
AR AN 7] Y D RS R A G SO v i A5 B

HURE

7£ mmdetection FJRECE 1, AT model FBORELER M F LA, BT backbone, neck %
W 452144, B F5 2L data_preprocessor, train_cfg fil test_cfg. data_preprocessor TeXf
dataloader i tH} i 4 — A HEA T HAL . ARAUECE P train_cfg Ml test_cfg T IREIZRATN 4
(GRIOFEE S8



https://mmdetection.readthedocs.io/en/latest/model_zoo.html
https://mmengine.readthedocs.io/zh_CN/latest/advanced_tutorials/config.html
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model = dict(
type='MaskRCNN', # Bll%E4
data_preprocessor=dict ( # KEMAEENTRE, B¥ A EHBH—LHf padding
type='DetDataPreprocessor', # FEFAHELEWAEA, 5% https://mmdetection.
—readthedocs.io/en/latest/api.html#mmdet.models.data_preprocessors.
—DetDataPreprocessor

mean=[123.675, 116.28, 103.53], # ATHINLEEFTMEHESE A —(LEEHE, % R. G. B

—HF

std=[58.395, 57.12, 57.3751, # AFHINGEFTMAHEREI—LERFEZ, #% R G B #
"

bgr_to_rgb=True, # Z&WEF##EN BGR # % RGB

pad_mask=True, # =2 &H 7 L0424

pad_size_divisor=32), # padding & EBEHK/NNIZTUE ~ pad size divisor'® [k

backbone=dict ( # FF[% 68 E

type='ResNet', # FTWMLWEE, THETES# https://mmdetection.readthedocs.io/
—en/latest/api.html#mmdet.models.backbones.ResNet

depth=50, # EFTREMWEE, XT ResNet f1 ResNext BEREH 50 H 101

num_stages=4, # ETMLRE (stages) Wi#H, REREAFEWHFMERENE LY head i

out_indices=(0, 1, 2, 3), # EMRAFAENBMEEREH LT
frozen_stages=1, # Z—/RAWNER LS
norm_cfg=dict ( # H—1E (norm layer) ME &N
type='BN', # W—{LEMHEG, BERZL BN 5 GN
requires_grad=True), # ZtNLEH—HEHN gamma F1 beta
norm_eval=True, # Z&A4% BN Ei%itm
style='pytorch', # FFMEWHRF, 'pytorch’ EEES KA 2 WEH 3x3 %M, 'caffe
! BRERFKA 2 WEH 1x1 AR
init_cfg=dict (type='Pretrained', checkpoint='torchvision://resnet50')), # n#
Hit ImageNet Tl HyHEA
neck=dict (
type="FPN', # ®I#HH neck & FPN, RMIAHX#F 'NASFPN', 'PAFPN' %, ELZEYT UL
# https://mmdetection.readthedocs.io/en/latest/api.html#mmdet.models.necks.FPN
in_channels=[256, 512, 1024, 20481, # #M @K, X5ETMENM L EE
out_channels=256, # 4 FEEEEEG— 2K dEH
num_outs=5), # HMHHEE (scales)
rpn_head=dict (
type='RPNHead', # rpn_head W*A & 'RPNHead', #]H.X+# 'GARPNHead' %, ®E LWy
H %% https://mmdetection.readthedocs.io/en/latest/api.html#mmdet.models.dense_heads.

—RPNHead
in_channels=256, # @M@ANMFERGMANER, X5 neck WAL 3
feat_channels=256, # head #7RE W/ r#H
anchor_generator=dict ( # # /& (Anchor) 4 KEMEE
type='AnchorGenerator', # KZH 5 #{FH AnchorGenerator X% &4 k%, SSD_

10 Chapter 3. Ik & iz
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(£ 50

scales=[8], # #HRmELRLH, FEHE-—MLENHSERAY scale * base_sizes
ratios=[0.5, 1.0, 2.0], # BEMFTEZEHLE
strides=[4, 8, 16, 32, 641), # #WAKBEHNFE. X5 FPN BEFE—K. WRRR
#E base_sizes, WUH FBEKWNA base_sizes
bbox_coder=dict (  # Z | LMK H 8 HHE S AT 4 4 Ao fE A
type='DeltaXYWHBBoxCoder', # E4HEHEM KR, 'DeltaXYWHBBoxCoder' &% W,
¥ L2 WY FESEE https://github.com/open-mmlab/mmdetection/blob/main/mmdet/models/task_
—modules/coders/delta_xywh_bbox_coder.py#L13
target_means=[0.0, 0.0, 0.0, 0.01, # JHAT4HHEFmEENENEFHME
target_stds=[1.0, 1.0, 1.0, 1.01), # JiF4ofnmiEfg2
loss_cls=dict( # XA THNFLIHEE
type='CrossEntropyLoss', # X XWMEAEA, KM Focalloss %, B mY
&5 4% https://github.com/open-mmlab/mmdetection/blob/main/mmdet/models/losses/cross._
—entropy_loss.py#L201
use_sigmoid=True, # RPN W HAT 4%, FIHEFEEFH sigmoid B
los_weight=1.0), # 4EHLWAENE
loss_bbox=dict ( # EHAXHMEEHKEE
type='LlLoss', # #HE LA, KL XHEHF S IoU Losses 1 Smooth Li-loss %, £%
¥ g5 # https://github.com/open—-mmlab/mmdetection/blob/main/mmdet/models/losses/
—smooth_11_loss.py#L56
loss_weight=1.0)), # EHSZHHENE
roi_head=dict ( # RoIHead H¥ETW¥ (two-stage)/RE (cascade) BIMNEWE ¥
type='StandardRoIHead', # RoI head WA, EL£ MY iE5+ https://github.com/
—open-mmlab/mmdetection/blob/main/mmdet/models/roi_heads/standard_roi_head.py#L17
bbox_roi_extractor=dict ( # T bbox [EIHY RoI FF L4EH %
type='SingleRolExtractor', # RolI HAFREHEWER, KLZHFEFEH_
—SingleRoIExtractor, % M¥ &5+ https://github.com/open-mmlab/mmdetection/blob/main/
—mmdet /models/roi_heads/roi_extractors/single_level_ roi_extractor.py#L13
roi_layer=dict ( # Rol EWE
type='RoIAlign', # RoI EBW%}|, #X# DeformRoIPoolingPack Fi_
—ModulatedDeformRoIPoolingPack, B %4 M¥ &5 % https://mmcv.readthedocs.io/en/latest/
—api.html#mmcv.ops.RoIAlign
output_size=7, # FAEEEHH AN
sampling_ratio=0), # i&H RoI HAER M RMHFE. 0 KT HEN LFE
out_channels=256, # 3LHUAHE My
featmap_strides=[4, 8, 16, 321), # ZREFEHGIE, NZhETHRMEF—&
bbox_head=dict ( # RoIHead W box head MWE &
type='Shared2FCBBoxHead', # bbox head W£%|, EL£H¥iE5%E https://github.
—com/open-mmlab/mmdetection/blob/main/mmdet/models/roi_heads/bbox_heads/convfc_bbox_
—head.py#L220
in_channels=256, # bbox head W A\ii#., X5 roi_extractor Wi out_
—channels —%

fc_out_channels=1024, # FC W d 4 4

(i)

31. FIEEXH 1
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roi_feat_size=7, # E# KB (Region of Interest) HHAEH A/
num_classes=80, # HXWEHHE
bbox_coder=dict ( # % _WE&FH WAES S &
type='DeltaXYWHBBoxCoder', # ME4RMEHEF, KLHEWNER
— 'DeltaXYWHBBoxCoder'
target_means=[0.0, 0.0, 0.0, 0.01, # Ji T4 ™AnMmiEhHE
target_stds=[0.1, 0.1, 0.2, 0.21), # HEREEKTEL, BHEERE, F
BEN, ¥HEER (0.1, 0.1, 0.2, 0.2].
reg_class_agnostic=False, # [FHZ%H5%E5Tx
loss_cls=dict ( # X TWH % BHE
type='CrossEntropyLoss', # QXA XMFALXEE, KW XF Focalloss %
use_sigmoid=False, # Z&{#/H sigmoid
loss_weight=1.0), # 4XoFWHENE
loss_bbox=dict ( # FEHLQXHWH.BZHEE
type='LlLoss', # H&EA, R{ILXHF L IoU Losses 1 Smooth Li-loss %
loss_weight=1.0)), # [EHEpZHHENE
mask_roi_extractor=dict ( # JiT mask 4 RoI HFL{E %
type='SingleRolExtractor', # Rol MERBGH KA, KL HF=FH_
—SingleRoIExtractor
roi_layer=dict ( # #RIEFIHERHIELN RoT ERE
type='RoIAlign', # RoI EBW %A, # ¥ ¥ DeformRoIPoolingPack Fi_
—ModulatedDeformRoIPoolingPack
output_size=14, # HAEE & AN
sampling_ratio=0), # 2Bl RoI #HFAEH #y K FF %
out_channels=256, # $2HUFALH & HafE
featmap_strides=1[4, 8, 16, 321), # % REFEEHFE
mask_head=dict ( # mask Tiill head fZ7Al
type='FCNMaskHead', # mask head WA, EL @MY iES# https://mmdetection.
—readthedocs.io/en/latest/api.html#mmdet.models.roi_heads.FCNMaskHead
num_convs=4, # mask head WH&EREH
in_channels=256, # W A#¥, N5 mask roi extractor iy HEH —3
conv_out_channels=256, # &2 8% H#EE
num_classes=80, # E4%|H L%
loss_mask=dict ( # mask 4L W% BEEE
type='CrossEntropyLoss', # AT 8 ﬁﬁ%ﬁ%%’ﬁ
use_mask=True, # =& AAEEHNEF IS mask
loss_weight=1.0))), # mask %X ENE
train_cfg = dict( # rpn f1 rcnn WEHEESHEWTRE
rpn=dict ( # rpn WL E
assigner=dict( # #W# (assigner) WHE
type='MaxIoUAssigner', # R BEMHEA  MaxToUAssigner JHTiF% ¥ W E N E,
¥ 2 WY ESE https://github.com/open-mmlab/mmdetection/blob/main/mmdet/models/task_

—modules/assigners/max_iou_assigner.py#L14

Qi3]

12 Chapter 3. Ik & iz
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pos_iou_thr=0.7, # IoU >= 0.7(F1E) #AWAHEREK
neg_iou_thr=0.3, # IoU < 0.3(F{A) BN A AFEA
min_pos_iou=0.3, # ¥EEAEFANE/N IToUu HE
match_low_gquality=True, # ZGLLEMMAENE (EZH¥ W APT XAHY)
ignore_iof_thr=-1), # Z¥ bbox H IoF F{&
sampler=dict ( # FE/fEHHE (sampler) WEE
type='RandomSampler', # FAEE XA, L X#H PseudoSampler FoH i A%, F4
WA ESE https://github.com/open-mmlab/mmdetection/blob/main/mmdet/models/task_
—modules/samplers/random_sampler.py#L14
num=256, # FEAHE.
pos_fraction=0.5, # IEFEA G EAEEARMN A
neg_pos_ub=-1, # EFTEHARENAFERER
add_gt_as_proposals=False), # XHEEEHM GT 14 proposal
allowed_border=-1, # M 70H a4 5 G N AE
pos_weight=-1, # Y48 A EFAHNE
debug=False), # £%&XEAK (debug) HX
rpn_proposal=dict ( # ZFEINZH A4k proposals WEE
nms_across_levels=False, # Z&WHEZH box f NMS, (il T ~GARPNHead'
naive rpn A% ¥ nms cross levels
nms_pre=2000, # NMS F[H box #
nms_post=1000, # NMS EREH box W4 &, A7 GARPNHHead W #1EJ
max_per_img=1000, # NMS s E{r ¥ box &
nms=dict ( # NMS By E
type='nms', # NMS HEF|
iou_threshold=0.7 # NMS B[ {4
)
min_bbox_size=0), # AW MWE/N box R~
rcnn=dict ( # roi head WE.
assigner=dict( # ZF_WMELIPEHENEE, X5 ron FHLH
type='MaxIoUAssigner', # R BEHEA  MaxTIoUAssigner BW A THH roi_
—heads, E£ WY ESE https://github.com/open-mmlab/mmdetection/blob/main/mmdet/models/
—task_modules/assigners/max_iou_assigner.py#L14
pos_iou_thr=0.5, # IoU >= 0.5(F{f) #iAAZIERK
neg_iou_thr=0.5, # IoU < 0.5(FH) BI\NAEAER
min_pos_iou=0.5, # ¥ box EHNEFELRMNE /N IoU HE
match_low_quality=False, # ZGLEMAE T box(AXELFHHEL, HH5 Mo

)

—APT X#%)
ignore_iof_thr=-1), # A bbox W IoF F{H
sampler=dict (
type='RandomSampler', # FFEBW LA, T X#H PseudoSampler FoH i Frt8, &
LW ESEE https://github.com/open-mmlab/mmdetection/blob/main/mmdet/models/task_
—modules/samplers/random_sampler.py#L14

num=512, # FEAHE

Qi3]
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pos_fraction=0.25, # IEFAR & BRG]
neg_pos_ub=-1, # ETFEHEAKEHAFEALER
add_gt_as_proposals=True
), # XHEAEHFW GT fEA proposal
mask_size=28, # mask WA/
pos_weight=-1, # 4 EARENE
debug=False)), # Z&&EHAER
test_cfg = dict( # HATWR rpn f1 renn BERHEE
rpn=dict ( # WK B4 KR proposals WEE
nms_across_levels=False, # Z&WEEH box i NMS, (il T ~GARPNHead',
naive rpn RFXFM NMS cross levels
nms_pre=1000, # NMS H[# box #
nms_post=1000, # NMS E{¥YH# box H#E, RIAE GARPNHHead W1k
max_per_img=1000, # NMS GEERYH box ¥ &
nms=dict ( # NMS HEE
type='nms', # NMS fEA
iou_threshold=0.7 # NMS Fl{i
),
min_bbox_size=0), # box ¥ 87 H/NRT
rcnn=dict ( # roi heads WHE
score_thr=0.05, # bbox M4 F{E
nms=dict ( # #Z_%#H NMS WE
type='nms', # NMS HER
iou_thr=0.5), # NMS HiF|{E
max_per_img=100, # &K E& 8 &AL N K H
mask_thr_binary=0.5))) # mask T4 E{A

HIRRFFNRES

TEE AT BEAT NS I e, FAT )75 2200 Dataloader . ¥4 B dataloader T3 283 B 4 4 (dataset)
G PR (data pipeline) o FH T X HRM AR BB A, FATHE A4S Bk M7 4k dataloader iC E A 45
5.

dataset_type = 'CocoDataset' # HEEXR, X¥HAKXE N HEE.
data_root = 'data/coco/' # KIEWHR KL,

train_pipeline = [ # |4 %H4E 45542
dict (type='LoadImageFromFile'), # % 1 Mnfe, W XHH4AEEm#E E%.
dict (
type='LoadAnnotations', # % 2 MafE, XX TUWEG, nECHEBEEE.
with_bbox=True, # Z&FHIFEME (bounding box), HFBRMNEFEERE N True,
with_mask=True, # Z%&{FH instance mask, LHHZFEREH True,

(T W 4kZE)
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poly2mask=False), # Z%¥ polygon mask #{.4 instance mask, ¥EH False Pljnik

o E N7

dict (
type='Resize', # TAEGMHETFERDNHRAE.
scale=(1333, 800), # E&#&EART
keep_ratio=True # & &RFEGE KT L.
)

dict (
type='RandomFlip', # &% & & HArE e Bde R mA.
prob=0.5), # BEEGMEE.

dict (type='PackDetInputs') # H#E 54 40N Hi N\ X oA

test_pipeline = [ # JAZHE AR TAE
dict (type='LoadImageFromFile'), # % 1 MmA, NXHREZEmEE%L.
dict (type='Resize', scale=(1333, 800), keep_ratio=True), # THEEGKINHTE.
dict (
type='PackDetInputs', # JHIEHHA 0N EM NS X iy
meta_keys=("'img_id', 'img_path', 'ori_shape', 'img_shape',
'scale_factor'))
]
train_dataloader = dict( # %4 dataloader WEH
batch_size=2, # ¥/~ GPU # batch size
num_workers=2, # B/ GPU 4B B HAE R & E%K

persistent_workers=True, # WEEEH True, dataloader FE4ENRZE—H 514 % AHIEZE N
FHAE, U 4

sampler=dict ( # Y &EEHKFEHR
type='DefaultSampler', # BN KHH, AW ZHELHRFELFRINE. F5% hteps://

—mmengine.readthedocs.io/zh_CN/latest/api/generated/mmengine.dataset.DefaultSampler.

—html#mmengine.dataset.DefaultSampler
shuffle=True), # MEALITEL AR KN HEKE o7
batch_sampler=dict (type='AspectRatioBatchSampler'), # #HKEXHEE, ATHEES KA
WEERAMENGKEL, TRATYEER
dataset=dict ( # YWHEBEENTEE
type=dataset_type,
data_root=data_root,
ann_file='annotations/instances_train2017.3son', # AriEXHBE
data_prefix=dict (img='train2017/"), # EHFBEI%
filter_cfg=dict (filter_empty_gt=True, min_size=32), # EFFuirE ol jii &
pipeline=train_pipeline)) # XEZWMZHA#HH train pipeline & X @ HIEAHERE.
val_dataloader = dict( # ¥if dataloader E.H&H
batch_size=1,

R A
num_workers=2, # B/ GPU 4T 8 E A & AR H

# B/ GPU Wy Batch size, W# batch-szie > 1, /R batch HWFIEFTL

Qi3]
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persistent_workers=True, # WEXEH True, dataloader HART—H G T4 %HHIE LW
FHA, A
drop_last=False, # &% % F & /5K 4R — MK EE
sampler=dict (
type='DefaultSampler',
shuffle=False), # Jif il i 147 44 W7
dataset=dict (
type=dataset_type,
data_root=data_root,
ann_file='"annotations/instances_val2017.json',
data_prefix=dict (img='val2017/"),
test_mode=True, # FFEMAER, #%EEELIEAE T ficiE
pipeline=test_pipeline))
test_dataloader = val_dataloader # Jlli& dataloader &

PRGN R AR A iR A AR bR . PRINAS R E h — B — I RS (Metric) TiC
B

val_evaluator = dict ( # Wit A2{F F By &
type='CocoMetric', # FT@E®milFfELF 2% AR, AP 1 mAP B coco FEY4E4F
ann_file=data_root + 'annotations/instances_val2017.73son', # friE XHFRRE
metric=['bbox', 'segm'l, # FEHEHIENIEAR, bbox  ATHIM, ‘segm’ AT LB E
format_only=False)

test_evaluator = val_evaluator # JI| ot A2 4 F By 7| 2

TR IR A bR S0, Rk MMDetection [ test_dataloader FiI test_evaluator Ji B i@ & 4T val, 1l
SELRAAAE NSRS E ARSI S5, W] DU I R 4 5 L -

# EMNRAE L,
# RN EREEBRANATRRAER
test_dataloader = dict (
batch_size=1,
num_workers=2,
persistent_workers=True,
drop_last=False,
sampler=dict (type='DefaultSampler', shuffle=False),
dataset=dict (
type=dataset_type,
data_root=data_root,
ann_file=data_root + 'annotations/image_info_test-dev2017.json',
data_prefix=dict (img='test2017/"),
test_mode=True,

pipeline=test_pipeline))

test_evaluator = dict(

@3
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type="'CocoMetric',

ann_file=data_root + 'annotations/image_info_test-dev2017.json’,

metric=["'bbox', 'segm'],
format_only=True, # JCREAMBIEPA coco B TSON #HAFRF
outfile_prefix='./work_dirs/coco_detection/test') # E{RFH JSON {4

YERFIAX M EEE

MMEngine ] Runner {4 /f] Loop SR IZ5, Bub AR . al AGE 15k 48 5 Brist B RN ZR 42 U
Rk ] B o

train_cfg = dict(
type='EpochBasedTrainLoop', # W&HEFH KA, 5% https://github.com/open-mmlab/
—mmengine/blob/main/mmengine/runner/loops.py
max_epochs=12, # & ANE®BK
val_interval=1) # IiFEfg. B4 epoch BiE—k
val_cfg = dict (type='ValLoop') # KiEfE3rn Al
test_cfg = dict (type='TestLoop') # MKXEFH LA

RILHEXEEE

optim_wrapper ;@ EIACH K BLER B ifbddfie (OptimWrapper) AR T IALERAITIRE, iE
SCRRRR RS . RO UGS . EE2NAHHE G ER I

optim_wrapper = dict( # MhiLZEHEHEE
type='OptimWrapper', # HhtBHEWKEAE. TUNHE Ampoptimiirapper F/g iR 64 E 4
optimizer=dict ( # MILEERE. X#& PyTorch WAMMNE., w5% https://pytorch.org/
—docs/stable/optim.html#algorithms
type='SGD', # FAHLBEET BRI
1r=0.02, # Hai¥g=x
momentum=0.9, # #3 &ML E T #
weight_decay=0.0001), # BEZH
clip_grad=None, # WERWMEE, REH None XMMHERI. £ &N https://mmengine.
—readthedocs.io/en/latest/tutorials/optimizer.html

)

param_scheduler FEJI TRIESHMLAS (Parameter Scheduler) SRIHEE I (LA SEL (4027 A
giik) o PR A G Z A S OR QIER F TR A S BRI . (e 2808 00 R S0 & APT SCRY
HEREZE L.

param_scheduler = [

dict (
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type='LinearLR', # fH%& ¥ EHH
start_factor=0.001, # %3 XMW EEK
by_epoch=False, # # iteration EHPMF3=E
begin=0, # W& —/- iteration J#i
end=500), # F# 500 /~ iteration #X

dict (
type="'MultiStepLR', # HENZEIBPHFEH multi step ¥ 3 XK
by_epoch=True, # 1% epoch E > &
begin=0, # W& —/ epoch F#
end=12, # Z|% 12 /> epoch #X
milestones=[8, 111, # &YW /L epoch #HATH 3 EER
gamma=0.1) # %7 EEHMAK

WFEE
F PRI AFENZE . bR G s e+, PATEXEIZ AT (B9 A — 2845 E . e & A RS [R] 19 4 1
B, —Ffh2 default_hooks, H—Fp/& custom_hooks,

default_hooks je—/ 7, JTRCEIZATINLAME A A T XL T HABIN R, MRRBE,
runner G TTECAME . AR EEE BN T, Al AKF RIS E B &N None . SHENEINH ) 7 #40E

default_hooks = dict (
timer=dict (type='IterTimerHook"),
logger=dict (type="'LoggerHook', interval=50),
param_scheduler=dict (type='ParamSchedulerHook'),
checkpoint=dict (type="'CheckpointHook', interval=1l),
sampler_seed=dict (type='DistSamplerSeedHook"),

visualization=dict (type='DetVisualizationHook'))

custom_hooks 2—ME. MR MTEREANFBH A HE LB T

custom_hooks = []

BITHXEE

default_scope = 'mmdet' # BRIASEMBE L, BANNEMBEE P FEER., FE5FE hetps://

—mmengine.readthedocs.io/zh_CN/latest/advanced_tutorials/registry.html

env_cfg = dict(
cudnn_benchmark=False, # =2 JEJfl cudnn benchmark

mp_cfg=dict ( # Z#HfELE

@3
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mp_start_method="fork', # ] fork KB Z#ME. 'fork' HAE 'spawn' EP, BT
HFrEWRE, 5% https://github.com/pytorch/pytorch/issues/1355
opencv_num_threads=0), # %W opencv W %%V B R %ERT
dist_cfg=dict (backend='nccl'), # A AMXEE

vis_backends = [dict (type='LocalVisBackend')] # W #f{LE%, 5% https://mmengine.
s readthedocs.io/zh_CN/latest/advanced_tutorials/visualization.html
visualizer = dict(

type='DetLocalVisualizer', vis_backends=vis_backends, name='visualizer')
log_processor = dict (

type='LogProcessor', # HAEANEEHTAHEZ/THEZR

window_size=50, # HXHENTEHEH

by_epoch=True) # E&M#H epoch HAWEK. FELIEMEAM XARE 2.

log_level = '"INFO' # HEER

load_from = None # W% & BEMAEALE AEATINGEE., ZALKEZIN%.

resume = False # E%tM ‘load from' PEXWMEELEKE. WR load from' 4 None, T KIKE._
o work_ dir® WHERHTEEE.

3.1.2 lter-based fig&

MMEngine [¥] Runner [ T 3 TR KM UIZIEAR (epoch) Sb, 424k 75 T2k (iteration) 1l 251
W, BAAFHETEAQHING, B WiZIEW train_cfg, param_scheduler, train_dataloader,
default_hooks fil log_processor., PAT 24T epoch [1) RetinaNet i B 5 ¢ kKT iteration Ff) 71 :
configs/retinanet/retinanet_r50_fpn_90k_coco.py

# iter-based Y|4EE

train_cfg = dict(
_delete_=True, # ZAWH4AMEE CIEFME (Tk)
type='IterBasedTrainLoop', # iter-based 4
max_iters=90000, # &A% RKHK
val_interval=10000) # &% DIk#HAT— KK

# BEHAELEGK A iter-based
param_scheduler = [
dict (
type='LinearLR', start_factor=0.001, by_epoch=False, begin=0, end=500),
dict (
type="MultiStepLR',
begin=0,

@3
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end=90000,
by_epoch=False,
milestones=[60000, 800007,

gamma=0.1)

# W#ZE InfiniteSampler F# % dataloader E
train_dataloader = dict (sampler=dict (type='InfiniteSampler'))

# KA RESRTHERENE iter R
default_hooks = dict (checkpoint=dict (by_epoch=False, interval=10000))

# BEHXIBABHA iter-based
log_processor = dict (by_epoch=False)

3.1.3 ECE 4k

ff config/_base_ R TH 4 NEARMAMER, 40 L (dataset), HAY (model), YIIZRHHE
(schedule) F132 47} BRIA S B (default runtime), 22 5%, 40 Faster R-CNN, Mask R-CNN, Cascade R-
CNN, RPN, SSD R fR%4 7 Mty @ ok . B _base_ TFHYAHMFHMBIBCE , WIRAIFRAN JR4b82 & (primitive)

XFF =3O R R BT ATRCE, 77 S A B BRGSO o B A HC At ) G B SO R I A K 1 5
AR SO . XRERIERE ORAIETC B SO B KRR IR N 3.

KT ET AR, FRATE DT E AR . B, AnSRAE Faster R-CNN [y 5LAil B T —28i& 0, AP
BN PAELTEE _base_ = ../faster_rcnn/faster-rcnn_r50_fpn_1x_coco.py F4EKE ALY
Faster R-CNN 544, SR 548 ML &S i ) BB B DA SE IR .

AISRARLER A AL B T EA S S 28 v, IBARTPATE configs U R AN A8 6l
0 xxx_rcnn 4L,

B2 401775 2% MMEngine it &8 SR .
WIS BEE _pase_ FBt, FATAI DAV Y AT HCE SRR B RSSO
M _base_ NIIFBAETATHRIY, FORMRK—AEE S N

_base_ = './mask-rcnn_r50_fpn_1x_coco.py'

Y _base_ @Z AN EEARINFIERIS, FRMPIRZ AT

_base_ = [
'../_base_/models/mask-rcnn_r50_fpn.py"',

'../_base_/datasets/coco_instance.py',

(R Itags)
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'../_base_/schedules/schedule_1x.py', '../_base_/default_runtime.py'

MR EFRE R E S, v A E4T python tools/misc/print_config.py /PATH/TO/CONFIG
A H TR .

PREHEEXHENBIAE

FIF, BHiFSIEE  delete =True & ZMSERNEE SO K — BN 28 . A4 7] PAZ I MMEngine it
EOC R RS SR A TR S

TF MMDetection B, 405 T #As Mask R-CNN (1) 3= - [ 45 114 G Bl Py 25

model = dict(
type="MaskRCNN',
backbone=dict (
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',
init_cfg=dict (type='Pretrained', checkpoint='torchvision://resnet50')),
neck=dict (...),
rpn_head=dict (...),
roi_head=dict (...))

HAECE Y Mask R-CNN i ff ResNet-50, FEFFELG 3= T M4 i HRNet [, K5 HRNet il ResNet
HEARRIMER, TTEMH _delete_=True RHin A backbone I I Z 10 H .

_base_ = '../mask_rcnn/mask-rcnn_r50_fpn_1x_coco.py'
model = dict (
backbone=dict (
_delete_=True,
type="HRNet',
extra=dict (
stagel=dict (
num_modules=1,
num_branches=1,
block="BOTTLENECK',

num_blocks=(4, ),

(Qi¥iE3)
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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))),
init_cfg=dict (type='Pretrained', checkpoint='open-mmlab://msra/hrnetv2_w32")),
neck=dict (...))

EREEXHENPEEE

BC SO L ] — e i) A &, BIANBRAE ) train_pipeline/test_pipeline. FATHEE SFY
train_pipeline/test_pipeline ZJ5, TERENEZIHES] data . Biltn, FATELEINLREN R, 2%
A% Mask R-CNN (£ R JE SIS (multi scale strategy), train_pipeline/test_pipeline 2 1EEBE M)

RS &

_base_ = './mask-rcnn_r50_fpn_1x_coco.py'

train_pipeline = [
dict (type='LoadImageFromFile'"),
dict (type='LoadAnnotations', with_bbox=True, with_mask=True),
dict (
type='RandomResize', scale=[ (1333, 640), (1333, 800)1,
keep_ratio=True),
dict (type='RandomFlip', prob=0.5),
dict (type="'PackDetInputs')
]
test_pipeline = [
dict (type='LoadImageFromFile'"),

(FoUakEE)
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dict (type='Resize', scale=(1333, 800), keep_ratio=True),
dict (
type='PackDetInputs',
meta_keys=('img_1id', 'img_path', 'ori_shape', 'img_shape’',
'scale_factor'))
]
train_dataloader = dict (dataset=dict (pipeline=train_pipeline))
val_dataloader = dict (dataset=dict (pipeline=test_pipeline))
test_dataloader = dict (dataset=dict (pipeline=test_pipeline))

BATE e LH train_pipeline/test_pipeline R)51& 17| data H,
[FEIRERS, ARFRATAEM SyncBN P)##l] BN 5 MMSyncBN, FRATTFEZE 0L & S0 B A —> 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),

L)

SR _base_ X#rpmEE

AR P AR 2 BT C L 2 base SCPFHAYAE B, AT RAGES B { { _base_. xxx} ) BYJ7 2RO
AREIPE DL il

_base_ = './mask-rcnn_r50_fpn_1x_coco.py'

a = {{_base_.model}} # T & a &T _base_  WENH model

3.1.4 EEHASREYEE

WIBEFT tools/train.py fl tools/test.py B, BJPAHEITL ——cfg-options FAGHEL & 4.
o BT MR TP E

] PAFE B R GG BC B SCEE A Y dict S P HiL S € B B Tk . B, i ——cfg-options model.
backbone.norm_eval=False ¥ T W45 1) ire BN BLHERMCH train B,

o SHTHCE SR i

R E SO R, — s R S R SRS R . B, RN R data.train.
pipeline WHE— ¥, A [dict (type='LoadImageFromFile'), ...]. WIRETE
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'LoadImageFromFile' MK 'LoadImageFromWebcam', FEEE K FiAERX: ——cfg-options
data.train.pipeline.0.type=LoadImageFromNDArray.
o FUHA R EOCHBE

MEEEHWEEN FERoH, Flan, B E XX E model.data_preprocessor.
mean=[123.675, 116.28, 103.53]. WRFEBLX M, FIPAEME -~cfg-options model.
data_preprocessor.mean="[127,127,127]1" SR EHKE. FEEE, 5|57 25 Ee A
BRI B, I DA E RS 5 WA eV 254% .

3.1.5 BEEN BN
FRATREAG VA T RE 2K 6y 24 I T SO o S TRk SR 7 i A

{algorithm name}_{model component names [componentl]_[component2]_[...]}_{training.

—settings}_{training dataset information}_{testing dataset information}.py

AR RAAT . A R, AR N R Y% - TR .

e {algorithm name}: BIEHIZIK. BRI ARKENZEL PR, #lUl faster—-renn, mask—-rcnn 28, W0
AR B B AR ZE I B, Bl soft-teacher, lad 4%

* {component names}: B/ oo 4 & PR, I backbone, neck £, i U
r50-caffe_fpn_gn-head F/R{EZEEFH M caffe iR K ResNet50. FPN Fl{# ] T Group Norm ¥
Fazi 3k .

* {training settings}: YIZRERFE, FIA0 batch K/, Bisdlng . $i%. SERE LIk
BRIERAER. Bil: 4xbd-mixup-giou-coslr-100e FR{HH 8 4~ gpu £ gpu 4 K& . mixup
BlEbgsg . GloU loss. A5%iR k2E>1% Il 100 4~ epoch. 4B /4

— {gpu x batch_per_gpu}: GPU $f15:1 GPU HIFEAE . bN FinE GPU i) batch K/NK
N. it 4x4b & 4 4~ GPU &1~ GPU 4 [KIEMGEE . QERBATEN], Bk 8 RhFk 2 KK,

— {schedule}: Y FFE, H®WIZ 1x. 2x. 20e %, 1x f 2x 2-HLFE 12 epoch il 24 epoch, 20e
TERIRBRI Pl ], IR 20 epoch. XFT 1x/2x, WIhRZ:>) ZAES 8/16 A% 11/22 epoch ZEi 10
s AT 20e , WIHG2E2T AL 16 F1%5 19 epoch FEJ 10 fi.

* {training dataset information}: YIZEIEEE, Bl coco, coco—panoptic, cityscapes,
voc—-0712,wider—-face,

* {testing dataset information} (WiE): MIXFHELE, HTINZFMALEA FE P Ly
BoE . QSR BAT VR, TR INZRAI R ) B 45 28 A ]
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3.2 FRERERAHRERER LETHE

MMDetection $i (it T 1F2 BN ZRGF IR, W] PATE Model Zoo £ HL A WRLLRIAY
FEPLE RS (T N ZR b B ZRAG I R L B AR, ASCR 2R B IR.
1 MMDetection H1, — MU E SOR—ANIEE ST MR BT AE checkpoint SUPF NS RINEE G

HoG, FeA1EIAM RTMDet 144, H il E SCERI checkpoint SCEAEIL. FoAl 18 checkpoint 3L T #k 3|
checkpoints XA,

3.2.1 BEMEEEEEDO

MMDetection Sy 75 & i EHERRFE{E T Python f i SR iR HE 1 o T THI 2 L AR 2R AN PR Il B A T HERR A
BilF-

import cv2

import mmcv

from mmcv.transforms import Compose

from mmengine.utils import track_iter_progress
from mmdet.registry import VISUALIZERS

from mmdet.apis import init_detector, inference_detector

# A EHEWEE XA checkpoint X fHfE
config _file = 'configs/rtmdet/rtmdet_1_8xb32-300e_coco.py'
checkpoint_file = 'checkpoints/rtmdet_1_8xb32-300e_coco_20220719_112030-5a0be7c4.pth'

# MILEE SCHF checkpoint X{FMHEMEAR

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

# s T T A
visualizer = VISUALIZERS.build(model.cfg.visualizer)
# M checkpoint Wju# Dataset_meta, HWHEHLEAW init_detector

visualizer.dataset_meta = model.dataset_meta

# WRERKERIFRTFER
img = 'test.djpg' # HFH img = mmcv.imread(img), XEEE AN IE—K

result = inference_detector (model, img)

# BRER
img = mmcv.imread (img)

img = mmcv.imconvert (img, 'bgr', 'rgb')

(Rt
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https://mmdetection.readthedocs.io/zh_CN/latest/model_zoo.html
https://mmdetection.readthedocs.io/zh_CN/latest/user_guides/config.html
https://github.com/open-mmlab/mmdetection/tree/main/configs/rtmdet
https://github.com/open-mmlab/mmdetection/blob/main/configs/rtmdet/rtmdet_l_8xb32-300e_coco.py
https://download.openmmlab.com/mmdetection/v3.0/rtmdet/rtmdet_l_8xb32-300e_coco/rtmdet_l_8xb32-300e_coco_20220719_112030-5a0be7c4.pth
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visualizer.add_datasample (
'result’',
img,
data_sample=result,
draw_gt=False,

show=True)

# MR R R
# MEMNRK pipeline
model.cfg.test_dataloader.dataset.pipeline[0] .type = 'LoadImageFromNDArray'

test_pipeline = Compose (model.cfg.test_dataloader.dataset.pipeline)
# TRRIALES 33 fTf 35 FEENTRTAHK, WEEHE—/ jupyter nodebook WEFEA demo,

# XENAFEHRWE - NTUMIET

# AL TR

visualizer = VISUALIZERS.build(model.cfg.visualizer)

# M checkpoint Win# Dataset_meta, H¥HEHLEAW init_detector

visualizer.dataset_meta = model.dataset_meta

# BRMEE (ms), 0 Rr¥EF

walt_time = 1
video = mmcv.VideoReader ('video.mp4")
cv2.namedWindow ('video', 0)

for frame in track_iter_progress (video_reader) :
result = inference_detector (model, frame, test_pipeline=test_pipeline)
visualizer.add_datasample (
name='video',
image=frame,
data_sample=result,
draw_gt=False,
show=False)
frame = visualizer.get_image ()

mmcv.imshow (frame, 'video', wait_time)

cv2.destroyAllWindows ()

Jupyter notebook _F [1y# /R EEMFIAE demo/inference_demo.ipynb .
Wi inference_detector HREIMUSCRFEAGKE i pyHERE.
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3.2.2 HirtEBl

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

g =3t

RORTE K Py AT HERR A AR

python demo/image_demo.py \
IMAGE_FILE} \
CONFIG_FILE} \
[--weights WEIGHTS}] \
[-—device GPU_ID}] \

[-—pred-score-thr SCORE_THR }]

AT

python demo/image_demo.py demo/demo.jpg \
configs/rtmdet/rtmdet_1_8xb32-300e_coco.py \
—-weights checkpoints/rtmdet_1_8xb32-300e_coco_20220719_112030-5a0be7c4.pth \

—-—device cpu

3 B ]

X 1 S SN e O HE R AS

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

[-—camera-id CAMERA-ID}] \
[-—score-thr SCORE_THR }]
EATHER:

python demo/webcam_demo.py \
configs/rtmdet/rtmdet_1_8xb32-300e_coco.py \
checkpoints/rtmdet_1_8xb32-300e_coco_20220719_112030-5a0be7c4.pth
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LTI

BORAEAIREG] LD EATHERR Y B A o

python demo/video_demo.py \
VIDEO_FILE} \

CONFIG_FILE} \

CHECKPOINT_FILE} \
[-—device GPU_ID}] \
[-—score-thr SCORE_THR}] \
[--out OUT_FILE}] \

[-—show] \
[-—wait-time WAIT TIME}]
BATHER -

python demo/video_demo.py demo/demo.mpd \
configs/rtmdet/rtmdet_1_8xb32-300e_coco.py \
checkpoints/rtmdet_1_8xb32-300e_coco_20220719_112030-5a0be7c4.pth \

——out result.mp4

PSTEESI, B-RINERAF

DORTEUREG_E A THERR 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] \
[-—walit-time WAIT_TIME }]

IBITREBL:

python demo/video_gpuaccel_demo.py demo/demo.mp4d \
configs/rtmdet/rtmdet_1_8xb32-300e_coco.py \
checkpoints/rtmdet_1_8xb32-300e_coco_20220719_112030-5a0be7c4.pth \

—-—-nvdecode —--out result.mp4
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3.3 WiERES

MMDetection % i~ HLEidids | fudE COCO, Pascal VOC, Cityscapes Fl HiAlh 5 25 4E .

—Le N IR, HLN Pascal VOC S HBT 4R, B3 COCO SR ARHR nT LAME J5 19 i ol B AR 19 i
AREG YRR FERL S5, Pascal VOC 2012 J2 Pascal VOC 2007 T8 &, FRATHEHFRFPIE —E M -
FATERBCRF AR T8, AR SN IR SR, AR5l S 8 T, R SER H ox
4% %] SMMDETECTION/data SCPFIT, WIRARKISCOFICEEMAT AN A3, , ARG S FC B SO e
XN AR B AR

FANTHRAL T R 3 COCO ZEHIRER A, RA]PAiEST python tools/misc/download_dataset.py
--dataset-name coco2017 F# COCO #ise. X1 EBEHNIA T, AW S I RS &
OpenDatalab & F#E M, PASRIGHAFAY T 24K 5 .

HZ AR H L TR

mmdetection

F— mmdet

— tools

— configs

— data

F— coco

F—— annotations
F— train2017

F— val12017
}_

test2017

annotations

}_

F— leftImg8bit
\

|

—

|

|

VOCdevkit
F— voc2007
F— voc2012

R

A7 MR SE B AN COCO-stuff 4, HAil HTC, DetectoRS I SCNet, A A FZIFMRIEEM1F] coco
AT . SRS R S5 -

mmdetection

— data
| F— coco

| | F— annotations
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| | F— train2017

| | F— val12017

| | F— test2017

| | F— stuffthingmaps

PanopticFPN %5 4= 5% 4 B B 75 B4 A ) COCO Panoptic $(¥E4E, M1 PAF M E T 15| coco/
annotations ¥, HJSBATFEEM:

mmdetection

— panoptic_train2017.json
F—— panoptic_train2017
— panoptic_val2017.json
F— panoptic_val2017

F— train2017

F— val2017

F— test2017

— annotations
|
|
|
|

Cityscape % #fi 42 U AR FE M UG B He 4, DL COCO i S tm i M U AR 5 — 2, (] tools/

dataset_converters/cityscapes.py F 58

pip install cityscapesscripts

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

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

3.4 MAHAREY

FRATBLAL T ML A, BRAS I — D IUA BB A i (COCO, Pascal VOC, Cityscapes %) I H:BE
FATT RPN B T It -

+ ¥ GPU it
+ CPU ik
» ¥l GPU it
o ML
HUDA L BEREE, S A B R BAA T 72

30 Chapter 3. % & i
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# ¥ GPU R
python tools/test.py \
CONFIG_FILE} \
CHECKPOINT_FILE \
[-—out RESULT_FILE}] \

[-—show]

# CPU M #£H GPU HEATHE GPU MM A
export CUDA_VISIBLE_DEVICES=-1
python tools/test.py \
CONFIG_FILE} \
CHECKPOINT_FILE} \
[-—out S{RESULT_FILE}] \

[-—show]

# B A% crUu MR

bash tools/dist_test.sh \
CONFIG_FILE} \
CHECKPOINT FILE} \
GPU_NUM} \

[-—out RESULT_FILE}]

tools/dist_test.sh W FFEAT AL, AL FFEAMI PyTorch 1y Jo 2 T H .
Cipii o€
e RESULT_FILE: 55302 HK, TRPApkl FEaRAF- . QRBEA ], WIRRREE RAFAE E S

* ——show: WERIFH, RN RAFB BIERR L, A0 DR, & HaE i 5 GPU il
W, T AT o ARG EDRERY, 09 GUL W DAERRSE PIT I, 50, ARATRE S8

FX 24— 5% cannot connect to X server,

* ——show-dir: QIRFEH], KINLIRFF S HIERE L RAF R E H . B HE T 5§ GPU Bl
W, RHTREA TR . BISEARI PRSP 3cA GUIL, X ASesii i nl i -

+ ——cfg-options: QIRIEH], X HAREXFSPEIFBIRCE P
3.4.1 5

BRIZARE L R E, T checkpoint X {4:#] checkpoints/ XN T .
1. i3 RTMDet F PIMAL LG5 . HAT B4R S: NIk il TC & SO checkpoint SO 7RI o

python tools/test.py \
configs/rtmdet/rtmdet_1_8xb32-300e_coco.py \

(Rt
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https://pytorch.org/docs/stable/distributed.html#launch-utility
https://github.com/open-mmlab/mmdetection/tree/main/configs/rtmdet
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checkpoints/rtmdet_1_8xb32-300e_coco_20220719_112030-5a0be7c4.pth \

——show

2. i RTMDet, F4 1 2 J5 i AL ERAF 2 HIA PR . BEESCPFRT checkpoint SUPF 7R IE .

python tools/test.py \
configs/rtmdet/rtmdet_1_8xb32-300e_coco.py \
checkpoints/rtmdet_1_8xb32-300e_coco_20220719_112030-5a0be7c4.pth \
——show-dir rtmdet_1_8xb32-300e_coco_results

3. 1t Pascal VOC ¥#if_Ellis{ Faster R-CNN, ARAFIHAZEAR , Wil map. WL ESCPFAI checkpoint SO

TELE .

python tools/test.py \
configs/pascal_voc/faster-rcnn_r50_fpn_1x_voc0712.py \
checkpoints/faster_rcnn_r50_fpn_1x_voc0712_20200624-c9895d40.pth

. f#ifH 8 Ht GPU izt Mask R-CNN, jlljit bbox Fl mAP . & C{F1 checkpoint S FE I .

./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

. 1 8 B GPU i Mask R-CNN,,  #lli{#28#) bbox Fl mAP. BLE SC{FA checkpoint S FEIE .

./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

Z A A ISON 04 . /work_dirs/coco_instance/test .bbox.json fll . /work_dirs/

coco_instance/test.segm. json,

6. 1 COCO test-dev £#fidE b, fiiJi] 8 B¢ GPU i Mask R-CNN, -2k J JSON U4 2 8 H 75 1 iz 55

2%, BB ORI checkpoint SCf4: FE . 77T PAYE config [ VERE ] test_evaluator Fil test_dataloader 544
JE. 1) test_evaluator F1I test_dataloader, #R)5iafT:

./tools/dist_test.sh \
configs/cityscapes/mask-rcnn_r50_fpn_1x_cityscapes.py \
checkpoints/mask_rcnn_r50_fpn_1x_cityscapes_20200227-afe51d5a.pth \
8

e

=X AT S A A JSON X ff mask_rcnn_test-dev_results.bbox.json Fl
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https://github.com/open-mmlab/mmdetection/tree/main/configs/rtmdet
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mask_rcnn_test-dev_results.segm.json,

7. 1£ Cityscapes ${#f4E b, i/l 8 Ht GPU il if Mask R-CNN, A i txt #l png S0, F FAZFE 5 WE R
55258, BOESCHEFN checkpoint U4 FEM . ARV AXE config fRHEREH ] test_evaluator F1 test_dataloader #5
5 K11 test_evaluator Al test_dataloader, 4R 51547 :

./tools/dist_test.sh \
configs/cityscapes/mask-rcnn_r50_fpn_1x_cityscapes.py \
checkpoints/mask_rcnn_r50_fpn_1x_cityscapes_20200227-afe51d5a.pth \
8

A B png Fil txt CFFE . /work_dirs/cityscapes_metric kT,

3.4.2 A{EH Ground Truth #x5F 3T

MMDetection 3Z 7 A i ] ground-truth ARYEFIE AL FXHERLIEA T, X TR F| CocoDataset  AERARHY
Bl ks U 2 COCO M , i F HFE AL i COCO A% AR Bl faag =X /2 VOC B35 Cityscapes, {H]
DA tools/dataset_converters PN [ Bl AS B2 5 EL 64K il COCO 5t a2 H A% =, BT PAEH images2coco
JHIAS PEATEE

python tools/dataset_converters/images2coco.py \

IMG_PATH} \

CLASSES} \
oUT} \

[-—exclude—extensions]

e IMG_PATH: & R4S

* CLASSES: JHIRIIAM 4. AT BT — K5,

* OUT: #ijth json SUf44 . BRINGRAF H KA1 IMG_PATH TE[A]—Z%.
* exclude-extensions: fEHERIY SR 244 .

TEREASE M BT fir 2B ATl

# ¥ GrU IR

python tools/test.py \
CONFIG_FILE} \
CHECKPOINT _FILE} \

[-—show]

# cpU MR #EA GPU HBATHE GPU MHMAK
export CUDA_VISIBLE_DEVICES=-1
python tools/test.py \

(Rt
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CONFIG_FILE} \
CHECKPOINT_FILE} \
[--out RESULT_FILE}] \

[-—show]

# BH A% cru MR

bash tools/dist_test.sh \
CONFIG_FILE \
CHECKPOINT_FILE \
GPU_NUM} \

[=—show]

B & model zoo H i checkpoint /44 F# 5| T checkpoints/ XX, FATTAEH L NS, H 8t
GPU 7£ COCO test-dev e I 4zt Mask R-CNN, If: H.A4:= i ISON {4,

./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

AT A A JSON 4 . /work_dirs/coco_instance/test.bbox.jso fl ./work_dirs/

coco_instance/test.segm. jsonn,

3.4.3 HtEHE

MMDetection ZEMRALR , BESCHS I H AL, (L3 BQUEFFHL RS, IRIARL T, A0
BRI s, AR AT DA A8 SO e B S P ) samples_per_gpu SEFFFMENIK. FFEHE
PR R L S BSOS -

data = dict(train_dataloader=dict(...), val_dataloader=dict(...), test

—~dataloader=dict (batch_size=2, ...))

BEART AL ——cfg-options B N ——cfg-options test_dataloader.batch_size=
HE.
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https://mmdetection.readthedocs.io/en/latest/modelzoo_statistics.html
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3.4.4 JiAEESER (TTA)

IR 58 (TTA) & — PP I B B A A BCa s s Rms o B0 ] — 3K B 7 B [l A3, (51 e A 4
B, HTEAGER, KSR RS M BB T 25 R G, DA EER R TS . A TR PSR
Sy f#i ] TTA, MMEngine 21t 7 Base TTAModel 2&, i F AR H O 055K @ o 16 i3 2 Base TTAModel
PRI ) TTA R

JE MMDetection H, FRA 134T DetTTAModel 2%, ‘B 4ki& [ BaseTTAModel

EdESL)

i TTA FFEHNEIE. 106, IR BEAERLE SO PN tta_model fll tta_pipeline:

tta_model = dict (
type='DetTTAModel',
tta_cfg=dict (nms=dict (
type="nms',
iou_threshold=0.5),

max_per_img=100))

tta_pipeline = [
dict (type='LoadImageFromFile"',
packend_args=None),
dict (
type='TestTimeAuqg',
transforms=[|[
dict (type='Resize', scale=(1333, 800), keep_ratio=True)
1, [ # It uses 2 flipping transformations (flipping and not flipping).
dict (type='RandomFlip', prob=1.),
dict (type='RandomFlip', prob=0.)
Ir 0
dict (
type='PackDetInputs',
meta_keys=('img_id', 'img_path', 'ori_shape’',
'img_shape', 'scale_factor', 'flip',
'flip_direction'))
11)1

B, s TUEARE, WA --tta 28 TR

# B GPU IR

python tools/test.py \
S{CONFIG_FILE} \
S{CHECKPOINT_FILE} \

(Rt
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[——tta]

# cPUu JIlE: #£H cPU HEATHE cPU MEMA
export CUDA_VISIBLE_DEVICES=-
python tools/test.py \
S{CONFIG_FILE} \
S{CHECKPOINT_FILE} \
[-—out S{RESULT_FILE}] \
[-—ttal

# % GPU W&

bash tools/dist_test.sh \
${CONFIG FILE} \
S{CHECKPOINT_FILE} \
S{GPU_NUM} \
[-—tta]

PRALATVAH S8 TTA BCE, BI04 i :

tta_model = dict(
type='DetTTAModel',
tta cfg=dict (nms=dict (
type="'nms',
iou_threshold=0.5),
max_per_img=100))

img_scales = [(1333, 800), (666, 400), (2000, 1200)]
tta_pipeline = [
dict (type='LoadImageFromFile',
backend_args=None),
dict (
type='TestTimeAug',
transforms=[[
dict (type='Resize', scale=s, keep_ratio=True) for s in img_scales
e 0
dict (type='RandomFlip', prob=1.),
dict (type='RandomFlip', prob=0.)
I
dict (
type='PackDetInputs',
meta_keys=("'img_id', 'img_path', 'ori_shape',
'img_shape', 'scale_factor', 'flip',

'flip_direction'))
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DAL B A T 1 e RT3 AN RS, SRIRIAAT 2 R (RIEEAIR IS ) , Be (i
PackDetInputs Ff R FT B R AL H . XHEATLZH TTA EHRAIMIES%:

¢ RetinaNet
¢ CenterNet
* YOLOX

* RTMDet

WP TTA BEHER, 2% MMEngine. A TRFAEGEESCRFSEH1 70 H] TTA.

3.5 EFRERIERR EIIZRTE LBRE (F55EH)

MMDetection 4 YIRS it T T 55 R ECAY TR . A9 onfepn S e (Hbfm CcOCo) _Eanfarii
Gr— A PE LR

3.5.1 HiEE

TR EHER AP EIRLE, Q2% dhdeliss .

1 HAl, configs/cityscapes U BIRCESCAARZ M COCO M ZAUEAEATHIAR LAY . R
W 285 R AN W] R ARG, ] DASR T BRI RO, R R BETE I ZRATT U6 A B K A

3.5.2 I RHIHGEN

TERE AERCE SO P 2% ) 224 8 i GPU, B3 GPU g 2 5K EIR (L A/INA 8+2=16) T I N i B HE &
WHBAE config/_base_/schedules/schedule_1x.py HH auto_scale_lr.base_batch_size,
MECE SRR/ 16 I, 2] B R TZEIAT B Eh488. W, S TR HAB ST mmdet (1)
codebase, & HIW4EhrE auto_scale_lr.enable BHARE N False,

MR R WY fE, FAEM LB M S8 ——auto-scale-1r. I HAE)F 3 iy & Z Al
R A R ORDCRE B LR SR 4 B, B O B B A R T8 R ERIA I A A B R . 7E BR A B
T, #tkK/NMNE 8 x 2 =16, ffl ii: faster_rcnn_r50_caffe_fpn_90k_coco.py B &
pisa_faster_rcnn_x101_32x4d_fpn_1x_coco.py; %x%gjﬂ%ﬁt{k, %EIVAEEEE?CFFE@J
% _NxM_ FFER, 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 WHIKK/NE S8 x 1 = 8,

WICTE: R A EBRNLIR R/ A 16 IS SCE, R A e ¥ SR b e, 2543 auto_scale_1r.
base_batch_size. WURKAZF], WUAEILPIRN) _base_=[xxx] LIPS B4, WRAEH A
GBI RN IR, A EBEIOX .

o) R SR A IR AT
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python tools/train.py \
CONFIG_FILE} \
——auto-scale-1r \

[optional arguments]

Wrar 25, SMRIEILERE GPU BR AN ZRI MU/ N 22 ) AT A Sh i, 4oy SN 20y )i
B, Hedn: 7E 4 Bt GPU I HAg3K GPU B4 2 3K AYTEOL T 1r=0.01, HRATE 16 B GPU I HAg 3k GPU
EAASKRERAEEL T, LR 2 B840 % 1r=0.08.

WERAEHZIIRE, WS LD S F3h i+ 548 eOic B S LA optimizer. 1r HYfH.

3.5.3 /& GPU jli%k

FARBE T tools/train. py RITHIERIK GPU _ERYYIZAESS . BAME AT :

python tools/train.py \
CONFIG_FILE \

[optional arguments]

FEIZEIIE],  H G SR checkpoint SUPRFSBRAFAE TAEH SR T, B/ 2EG W &S work_dir ok
# CLIZHhi) ——work—dir RAfiE.

BOATEOLE , BIAUHTEAR R IZE 2 JETE validation £ EREATINR, ISR AT T DA A B B G B SO PR e

# 12 BB RIATRINRITERE

evaluation = dict (interval=12)

AT HEZNTSHC
* ——no-validate (AEEBY): LEIZRI ) 5 AL
e ——work-dir ${WORK_DIR}: % L/EHZ.
¢ ——resume-from ${CHECKPOINT_FILE}: ¥ checkpoint S {44k %E 1)1 4.
* ——options 'Key=value': %Gl AT B SCHFH i HAR IR
% resume-from fll load-from X Hl:

resume-from BEMNEL TR IRCEALALGAPIRE, BadKIEE checkpoint HIEIREL, A FHITU
k. load—from MG MEMRFIMNE, BRI LITIRN, KFSUN TR,
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3.5.4 {EH CPU i)k

1 CPU IR AR AN 52 GPU YIZRp e — 2, AVNFHR AR AR G55 GPU.

export CUDA_VISIBLE_DEVICES=-1

ZJRIBATH GPU I ZRMIARIT]

R

FATAHER P CPU BT %%, X RIE G208 . BATSCFREAhRERE N T I7 8 P ERA GPU ifLas b
PEFTIR

3.5.5 #£% GPU _Lilll%k

FATHRME T tools/dist_train.sh R BHEL GPU _Ligilldk. FEAFEHTF:

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

[optional arguments]

SN B GPU I Al 24— 2L

FE Bz S MES

WERRARHE — B HLdr LIRS 2 TS5 803, LedndeE—> 8 B GPU iybLAR B)H3h 2 7528 4 B GPU iY1L57,
VR B AR BN GRAE 558 2 R 1 (BRIACK 29500) Kb e .

WRAREE dist_train. sh REBNIIGMESS, VRATVABE ] iy oK BB b 1 -

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

3.5.6 ERAZaHRII%

WA ) ethernet HEREE R Z GHLEE, B0 DAEH DA R -
TEE—ailas L

NNODES=2 NODE_RANK=0 PORT=$MASTER_PORT MASTER_ADDR=S$MASTER_ADDR sh tools/dist_train.

—sh $SCONFIG $GPUS

TESE —Ghlds b
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NNODES=2 NODE_RANK=1 PORT=$SMASTER_PORT MASTER_ADDR=S$MASTER_ADDR sh tools/dist_train.

—sh SCONFIG $GPUS

(U2, ARG v T P B B T L HLaR3h, IIZRIF AR 12

3.5.7 {#f Slurm (X EHEEH

Stlurm s — M LTS AE R B R S0 . 75 Slurm 4B B, ARFTDAGE slurm. sh RIF B INGRAESS .
EBE SRR NGRS 2 /IR

AR :
[GPUS=S{GPUS}] ./tools/slurm_train.sh ${PARTITION JOB_NAME CONFIG_FILE WORK_
—DIR

PR BAE—N4% RN dev ¥ Slurm 43X, {#iff 16 3 GPU 3#1)|%: Mask R-CNN [+, F H¥ work-dir
BEEAE TR R 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

AT AR IR SRR &S B R A &
FEMH Slurm B, 35 OFREPAR FREAFEZ — R E .
1. it ——options K Eum 1. ATIEFEVUHXFIE, BB ICTHE S RGBS

CUDA_VISIBLE_DEVICES=0,1,2,3 GPUS= ./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. B B SR AN [ 1 S AL i 1 -

TE configl.py 1, WKE:

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

fE config2.py Hr, &HE:

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

SREVRATABE] configl.py Fl config2.py RN MES T .
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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

3.6 fEBELBIRE LT ISR

T AT AR SCRY, ARRF S FITE W] i B SCECHE SR TS E S A B AT R, DA RN . FRATIAE
balloon dataset YEH | TSR IEAN T,

FEARLT
L e A SO
2. eI E S
3. 16 HE SCERSE EHEATUIGR, ISATER

3.6.1 EZBENLRIESE

MMDetection — 3t 3745 = F 2 AT B 4R -

L KPR AR EFT 41210 COCO A%,

2. PR E AL — kg .

3. SEH—ASE RS
FATIE HE S BRI PO AT H R U b SR = by ik 2 B
FEASCR T, AR — Bl TR A5 K%tk > COCO A%,

1R 7E MMDetection 3.0 2 Ji5, Bl RIFEIRCL LA (KR T CityScapes) . PRI, JHP7EBIERT B BT AR
ERPFO R P BR AL E R AR ERYPERE. AN, ] VOC PRAHFEFRRIF M ZAE COCO B dk i
fE, HCE R VOC PN EFRAI COCO T bRk ITHirSiZiAE Openlmages #iidle EAYTERE .

COCO #riEtE=

T 5206153 Fiy COCO it Nan MR, Hpros (key) P20y, 275X HORIRIBCE L4077

{
"images": [image],
"annotations": [annotation],
"categories": [category]

}

(Rt
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(£ 50

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], # (x, y) ¥ bbox Z Ff&4x

"iscrowd": 0 or 1,

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

H]

IAE T A 115 ] balloon dataset,

TR TBIREZ G, BATFELI DR B AR X o COCO A%, SRIGTATHE AT AGE T B 22 5L B
CocoDataset ZEMMBHEHLEATINGRA LI o

AR S B e, AR BT

{'base64_img_data': '',
'file_attributes': {},
'filename': '34020010494_e5cb88elc4_k.jpg',
'fileref': '',
'regions': {'0': {'region_attributes': {},
'shape_attributes': {'all_points_x': [1020,
1000,
994,
1003,
1023,
1050,
1089,
1134,

(R ItaRED)
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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_y': [963,
899,
841,
787,
738,
700,
663,
638,
621,
619,
643,
672,
720,
765,

(N ITgkss)
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(£ 50

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}

PRS2 JSON # Ry, HA A (key) 4T —3KE T BT A FRit.
HHrff balloon dataset 4t 2 COCO A=A AT F Brzi

import os.path as osp

import mmcv

from mmengine.fileio import dump, load

from mmengine.utils import track_iter_progress

def convert_balloon_to_coco(ann_file, out_file, image_prefix):

data_infos = load(ann_file)

annotations = []

images = []

obj_count = 0

(R
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if

___name___ == main

for idx, v in enumerate (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))

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, y + 0.5) for x, vy 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,
annotations=annotations,
categories=[{

'id': 0,

'name': 'balloon'

)

dump (coco_format_json, out_file)

v v,

convert_balloon_to_coco(ann_file='data/balloon/train/via_region_data.json',

out_file='data/balloon/train/annotation_coco.json',

image_prefix='data/balloon/train')

(Rt
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convert_balloon_to_coco(ann_file="'data/balloon/val/via_region_data.json',
out_file='data/balloon/val/annotation_coco.json',

image_prefix='data/balloon/val'")

AN L eR A, P AT AR R SO Ak JSON 638, 2 JE T AMEH CocoDataset JHRALHEA T
4, F CocoMetric .,

3.6.2 EHFEBENH

BB - DD E SO R T o BB . R KA A 2 balloon  dataset Sk
YW B4 7 FPN fi§ Mask R-CNN , W1 F 23 {7/ B & e . RIKEE XM h
mask-rcnn_r50-caffe_fpn_ms-poly-1x_balloon.py, MW IFfEKIE N configs/balloon/,
LB SN AR s

#OHRESRATEARE, BT LENBE

_base_ = '../mask_rcnn/mask-rcnn_r50-caffe_fpn_ms-poly-1x_coco.py'

# RNZFEFEHR head ¥ num_classes VNIETHEIEE P il 2 5l &
model = dict (
roi_head=dict (

bbox_head=dict (num_classes=1), mask_head=dict (num_classes=1)))

EES ST EL A

data_root = 'data/balloon/'
metainfo = {
'classes': ('balloon', ),
'palette': [

(220, 20, 60),

}
train_dataloader = dict (
batch_size=1,
dataset=dict (
data_root=data_root,
metainfo=metainfo,
ann_file='train/annotation_coco.json',
data_prefix=dict (img='train/')))
val_dataloader = dict (
dataset=dict (
data_root=data_root,
metainfo=metainfo,
ann_file='val/annotation_coco.json',

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

(Rt
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CAND)
test_dataloader = val_dataloader
# I I KB B
val_evaluator = dict (ann_file=data_root + 'val/annotation_coco.json')
test_evaluator = val_evaluator
# ERTINAN Mask R-CNN AR ERMAEL, TURBHEE KGR
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'"'

3.6.3 IG—/ " FEYRE

R T TR IE BT R A TN S, AR AT s AT R Ay S

python tools/train.py configs/balloon/mask-rcnn_r50-caffe_fpn_ms-poly-1x_balloon.py

S5 AR AR B ZRA0E SRR SRR BOE Z2 R4 i 66 735 -

3.6.4 iz LA R 32

N TN GRoE ERIA, (R R Es T ar S

python tools/test.py configs/balloon/mask-rcnn_r50-caffe_fpn_ms-poly-1x_balloon.py.
—work_dirs/mask-rcnn_r50-caffe_fpn_ms-poly-1x_balloon/epoch_12.pth

22 NI B AR BCE Z R4 i (8 535

3.7 iR ERER LB E RE (5EH)

FEA SO, AR A AE R E R PR S B2, LRI BE B SRS . FRATTRFAE cityscapes ZidlE4E A H
7E X Cascade Mask R-CNN R50 #8 Jy il m 864N /2, 0 7O 3, FRATHF neck Btk PPN Fiffe
AugFPN, FHAEZRd 8 A shit i i Rotate B TranslateX,

BAB AT PR :
L. HERARIERE AR
2. HERREY H E
3. WERHCE S
4. TERERE A EXMSAYBEAT NS . IR B
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3.71 EZHRENBE

TEASCH, FAVE cityscapes ARUERURSE ] BIHEAT UL .
HEFE R R SRR B A2 R A5 B4 )7 X 5523 SMMDETECTION/data.
WERARE) SRR, AR P] BE T BEAE T SO A T A B I B AR T . AR E R SO U =X R s -

mmdetection

F— mmdet

— tools

— configs

F—— data

F— coco

| F—— annotations

F— train2017
val2017

F
F— test2017

F— voc2007
F— voc2012

PRl DA e 4 Ty A Bm et i A

export MMDET_DATASETS=$data_root

FATFF SRS A8 5 SMMDET_DATASETS AN B AR MR H o, PR AR G 75 A8 SO 2 6 5 S i

4 2
e Es!

o

WEBEMFFABMA tools/dataset_converters/cityscapes.py ¥ cityscapes FRyFE4E1LH coco FriFig
e

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

—data/cityscapes/annotations

HHITE cityscapes SR A BT E SO FOAS AR R T COCO TN AN EBEA TR AR AL HY -
ANRARE W 28 AN H] Y el EUBE N, VR Se T3l T B8O B TN ZRALER , 75 T RELE I ZRIT AR N0 Hh B 1% o
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3.7.2 HEZIRMBENLRE

5B RMERRIN B 8 SO AL s IR B E . RRARAEAEE A1) Cascade Mask R-CNN R50 46 576 1L
fib b, i — Ay neck A AugFPN ARBRERVAR FPN, DA E RS

1 5 X HiY neck (flin AugFPN)

BRI M mmdet /models/necks/augfpn.py.

import torch.nn as nn

from mmdet.registry import MODELS

@MODELS . 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

2 AR

YRATPASR AR T7 s AR, 5 —Ff2FE mmdet /models/necks/__init__.py FHMATAA

from .augfpn import AugFPN

B AR AT N ACH B R E A, X AR A AL R AR B Y

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

allow_failed_imports=False)
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3 IEHECE

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

num_outs=5)

KT SCBUHARAN SR B AN S BUB A B AR 4, S 4% . R R, DA SIS T I ZRE 2 il i S
B Uetds . BEBREERSY . 2 BIUIZRIR BRI T8 145, 525 30 B SRR A 52 SGat Tt Il R
.

3.7.3 EFEBENH

55 =0 R A I GRIC i 5 B C B SO o BRI TSR T cityscapes $i#i4€ , 7E Cascade Mask R-CNN R50 1
Hri augFPN B, [RIEFHEHN Rotate B Translate BRdgumsRng, BIRVRIECE SCIFALT configs/
cityscapes/ Hx T, FHE4 N cascade-mask-rcnn_r50_augfpn_autoaug-10e_cityscapes.
py, WECEEEWTF:

# 4k base WE, RJEHATHTEE K
_base_ = [
'../_base_/models/cascade-mask-rcnn_r50_fpn.py',

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

model = dict(
# %% ‘“init_cfg' 4 None, RTAME ImageNet FILHME,
# BEETURE load from' HHFFm#E coco 4N E
backbone=dict (init_cfg=None),
# BRI AugFPN BEREBRINE PPN
neck=dict (
type="AugFPN',
in_channels=[256, 512, 1024, 2048],
out_channels=256,
num_outs=5),
# BAIMFEY num_classes M 80 BkA 8 RILF cityscapes BIEEATE
# INMEKATE “bbox_head' fa ‘mask_head' .
roi_head=dict (
bbox_head=[
dict (
type="'Shared2FCBBoxHead',
in_channels=256,

fc_out_channels=1024,

(FItakss)
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roi_feat_size=7,

# # coco KAFBUA cityscapes Kl

num_classes=8,

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,

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 XA WA cityscapes XAl

num_classes=38,

bbox_coder=dict (
type='DeltaXYWHBBoxCoder',
target_means=[0., 0., 0., 0.],
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 KABWA cityscapes Kl

num_classes=8,

bbox_coder=dict (
type="'DeltaXYWHBBoxCoder',
target_means=[0., 0., 0., 0.],
target_stds=[0.033, 0.033, 0.067, 0.067]1),
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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))
1s
mask_head=dict (
type='FCNMaskHead',
num_convs=4,
in_channels=256,
conv_out_channels=256,
# ¥ coco XAEHKA cityscapes Kl
num_classes=8,
loss_mask=dict (

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

# BE “train_pipeline', $REHH¥ “AutoAugment’ I

SRE
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)
1,
[dict (type='Rotate', level=7, img_fill_val=(124, 116, 104)),
dict (
type='TranslateX',
level=5,
prob=0.5,
img_fill_val=(124, 116, 104))
1,
1)
dict (
type='RandomResize',
scale=[ (2048, 800), (2048, 1024)1,

keep_ratio=True),

CFoiaks:)
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dict (type='RandomFlip', prob=0.5),
dict (type="'PackDetInputs'),

# REFREFHMAELRN, AHEEHRNIL pipeline
data = dict (

samples_per_gpu=1,

workers_per_gpu=3,

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

# REMRMAE
optim_wrapper = dict (
type="'OptimWrapper',
optimizer=dict (type='SGD', 1lr=0.01, momentum=0.9, weight_decay=0.0001))

# RE W ] E R
param_scheduler = [
dict (
type='LinearLR', start_factor=0.001, by_epoch=False, begin=0, end=500),
dict (
type="MultiStepLR',
begin=0,
end=10,
by_epoch=True,
milestones=[8],

gamma=0.1)

# 4, BIE, MREE

train_cfg = dict (type='EpochBasedTrainLoop', max_epochs=10, val_interval=1)
val_cfg = dict (type='ValLoop')

test_cfg = dict (type='TestLoop')

# HAIKRF coco MIN4TH Cascade Mask R-CNN R50 AU EAE G A4 UANE , W LA 5| Ao 2 M M d

load_from = 'https://download.openmmlab.com/mmdetection/v2.0/cascade_rcnn/cascade_

—mask_rcnn_r50_fpn_1x_coco/cascade_mask_rcnn_r50_fpn_1x_coco_20200203-9d4dcb24 .pth'
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3.7.4 IS HFHiER

N T RERS B B RCE R VISR, ARAT AT iy :

python tools/train.py configs/cityscapes/cascade-mask-rcnn_r50_augfpn_autoaug-10e_

—cCcltyscapes.py

MR THREZ ML, WAZE BT 1.

3.7.5 MAF0H#EIE

N T RERE MU ZRAr ROREAYL, AR AT DAIBATIN T iy

python tools/test.py configs/cityscapes/cascade-mask—-rcnn_r50_augfpn_autoaug-10e_
—cityscapes.py work_dirs/cascade-mask-rcnn_r50_augfpn_autoaug-10e_cityscapes/epoch_

10 .pth

R TREZ ARE, WTAS% BT 1.

3.8 EERHRIA

£ COCO itk L MIZRAAG I a5 T DAV R e ietindle (Bl CityScapes Ml KITTI £ ) (L) #i il 2
B, REFERFHE T FHAMAE Model Zoo e BRI I T HA RO AR b o (A5 24 W BT I GRAG A BUPAS B 1
At
PAF SR AE R B AR T OB 75 ) P A P 3R

o 1% HAE 20 B SRS TT R TR T SRR S S I S R R T R R R A TS I S

o AP IRNETI L, BUIREER
T RA5 22 DA Cityscapes Dataset [\l #4611, BAATHA N s SR E B o Aoy o

3.8.1 R EticE

R T U A S T T 6 H U Ui R 7 £ i, MMIDetection V3.0 SRR Z A IR L P AR K D E (S
B %8 MaskRCNN 8 fgmpfee, Bl EE BEHE MM _base_/models/mask_rcnn_r50_fpn.
py PR L B S EORAM AR R R BEA GG . 24l 1] Cityscapes $Hl gy, B e B 15 5 AT DA SE AN
_base_/datasets/cityscapes_instance.py 4K, XTI TIE RS, FlU logger
settings, ME XMW PAM _base_/default_runtime.py Wgk&. XTTFillZEt R 00w & ) m] DA
_base_/schedules/schedule_1x.py T4k, XLEHLESCAFFHT configs HRT, MW AR
VRN G 5 T AN 2 6 4K 7 v
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_base_ = [
'../_base_/models/mask_rcnn_r50_fpn.py',
'../_base_/datasets/cityscapes_instance.py', '../_base_/default_runtime.py',
'../_base_/schedules/schedule_1x.py'

]

3.8.2 Head gy1&2k

T AT A T B 5 AR B R A A SR X Head HEATE L. A FFENT roi_head H1fY num_classes
BT . BEUGR T iGN Head 2 5h, THYNZRBIEL A AT I ICHR - FR S ST 188 11

model

= dict(

roi_head=dict (

bbox_head=dict (

type='Shared2FCBBoxHead"',

in_channels=256,

fc_out_channels=1024,

roi_feat_size=7,

num_classes=8,

bbox_coder=dict (
type="'DeltaXYWHBBoxCoder',
target_means=[0., 0., 0., O.
target_stds=[0.1, 0.1, 0.2,

reg_class_agnostic=False,

loss_cls=dict (

0.21),

type='CrossEntropyLoss', use_sigmoid=False, loss_weight=1.0),

loss_bbox=dict (type='SmoothLlLoss"',

mask_head=dict (
type='FCNMaskHead',
num_convs=4,
in_channels=256,
conv_out_channels=256,
num_classes=8,

loss_mask=dict (

beta=1.0, loss_weight=1.0)),

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

3.8. 1REIRIA
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3.8.3 HiEERMIER

F Pl i TR EE R AR B A KEIREMBLE, WFE Customize Datasers FARIUHE 25 . H B MMDe-
tection V3.0 LB A E. 4 7 #F VOC., WIDERFACE, COCO. LIVS. Openlmages. DeepFashion, Objects365

F1 Cityscapes Dataset [{5RSE(E HL .

3.8.4 IZRRIBAIIER

TR S BRI R AR BT 5 S/ N 2 ) AR DRI el

#
# batch size 4 8 WH I1r WE
optim_wrapper = dict (optimizer=dict (1lr=0.01))

EEE
param_scheduler = [
dict (
type='LinearLR', start_factor=0.001, by_epoch=False, begin=0, end=500),
dict (
type="MultiStepLR',
begin=0,
end=8,
by_epoch=True,
milestones=[7],

gamma=0.1)

# % ¥E max epoch

train_cfg = dict (max_epochs=8)

# %% log config

default_hooks = dict (logger=dict (interval=100)),

3.8.5 fE FTIIZkRE

WEREAE PN, ATDAAE Load_from A TR ENG S, W T EAEINGIT UG Z /T B 20
BRRUAEE AT S e o R R 2 T S SN I

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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3.9 RIXMIALER

3.9.1 2R/ HEMIRAERIENR

LA /MHAITLE COCO PRI % 4 A 2 WA RS OIS  , IFH5 B ACE] COCO AT 5
7

BBt

o T# COCO Mi% ez, Ml G5 S, el bR, REMESHTEN, 8 test2017
Jit#] data/coco/, 1 json AR A F] data/coco/annotations/ .

# 8% data/coco/ FFI

mkdir -pv data/coco/

# T#H test2017

wget —-P data/coco/ http://images.cocodataset.org/zips/test2017.zip

wget —-P data/coco/ http://images.cocodataset.org/annotations/image_info_test2017.zip
wget —-P data/coco/ http://images.cocodataset.org/annotations/panoptic_annotations_
—trainval2017.zip

# fEESE T

unzip data/coco/test2017.zip —d data/coco/

unzip data/coco/image_info_test2017.zip —-d data/coco/

unzip data/coco/panoptic_annotations_trainval2017.zip -d data/coco/

# Mk zip X# (k)

rm -rf data/coco/test2017.zip data/coco/image_info_test2017.zip data/coco/panoptic_

—annotations_trainval2017.zip

o IBATPA T A E R LA A5 B AE . BT image_info_test-dev2017.json HEHIF
B isthing , FAIFHFZI panoptic_val2017. json HFIFIEEHEHE -

python tools/misc/gen_coco_panoptic_test_info.py data/coco/annotations

TN LIRS G, RH) data HIRGEHIV %2 ik H:

data
‘—— coco
| -— annotations
| |-— image_info_test-dev2017.json
| |-— image_info_test2017.json
| | -— panoptic_image_info_test-dev2017.json
| | -— panoptic_train2017.json
| | -— panoptic_train2017.zip
| | -— panoptic_val2017.json

(T IUaksE)
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| ' —— panoptic_val2017.zip
T—— test2017

coco iX F R By IEE

FLAE coco test-dev _F3EATIENT, FRATNViZ B SeHE H test_dataloder fll test_evaluator IYiXE. A Wfh
D7 VERT DAMCEX — 1. AERCE U EA 2. FEm AT R EA .

HEEXHPERELMN

XA ETE configs/_base_/datasets/ coco_panoptical .py WIEKE, WFHR.

test_dataloader = dict (
batch_size=1,
num_workers=1,
persistent_workers=True,
drop_last=False,
sampler=dict (type='DefaultSampler', shuffle=False),
dataset=dict (
type=dataset_type,
data_root=data_root,
ann_file="annotations/panoptic_image_info_test-dev2017.]json',
data_prefix=dict (img="'test2017/"),
test_mode=True,
pipeline=test_pipeline))
test_evaluator = dict (
type='CocoPanopticMetric',
format_only=True,
ann_file=data_root + 'annotations/panoptic_image_info_test-dev2017.json’,

outfile_prefix="'./work_dirs/coco_panoptic/test')

DA AR —Fp 58 AT AR T 558 coco test-dev 4 | 4L
&0 1: HiEBUEERE configs/_base_/datasets/ coco_panoptical .py FHIXE.

DL 2: R AT BB T B S IAE 0 Y T B S

test_dataloader = dict (
dataset=dict (
ann_file='annotations/panoptic_image_info_test-dev2017.7json’,
data_prefix=dict (img='test2017/', _delete_=True)))
test_evaluator = dict (

format_only=True,

(FItass)
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ann_file=data_root + 'annotations/panoptic_image_info_test-dev2017.json',

outfile_prefix='./work_dirs/coco_panoptic/test")

SR G AT PAT iy 4% coco test-dev et FEFTHERT

python tools/test.py \
CONFIG_FILE} \
CHECKPOINT_FILE

AHLTPEHEN

coco test-dev I 5B AH 5 B ELATHERE ) iy 2 4 F FiR

# =" gpu WK
CUDA_VISIBLE_DEVICES=0 python tools/test.py \
CONFIG_FILE} \
CHECKPOINT_FILE \
—--cfg-options \
test_dataloader.dataset.ann_file=annotations/panoptic_image_info_test-dev2017.
—Jjson \
test_dataloader.dataset.data_prefix.img=test2017 \
test_dataloader.dataset.data_prefix._delete_=True \
test_evaluator.format_only=True \
test_evaluator.ann_file=data/coco/annotations/panoptic_image_info_test-dev2017.
—Json \
test_evaluator.outfile_prefix=5{WORK_DIR}/results
# AW gpu WK
CUDA_VISIBLE DEVICES=0,1,3,4 bash tools/dist_test.sh \
CONFIG_FILE} \
CHECKPOINT_FILE \
8 \ # eights gpus
—--cfg-options \
test_dataloader.dataset.ann_file=annotations/panoptic_image_info_test-dev2017.
—Jjson \
test_dataloader.dataset.data_prefix.img=test2017 \
test_dataloader.dataset.data_prefix._delete_=True \
test_evaluator.format_only=True \
test_evaluator.ann_file=data/coco/annotations/panoptic_image_info_test-dev2017.
—Json \
test_evaluator.outfile_prefix=5{WORK_DIR}/results
# A slurm MR
GPUS=8 tools/slurm_test.sh \

Partition} \

(Rt
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JOB_NAME } \
CONFIG_FILE} \
CHECKPOINT_FILE;} \
—--cfg-options \
test_dataloader.dataset.ann_file=annotations/panoptic_image_info_test-dev2017.
—Jjson \
test_dataloader.dataset.data_prefix.img=test2017 \
test_dataloader.dataset.data_prefix._delete_=True \
test_evaluator.format_only=True \
test_evaluator.ann_file=data/coco/annotations/panoptic_image_info_test-dev2017.
—Jjson \

test_evaluator.outfile_prefix=5{WORK_DIR}/results

B B FRATI B 5 )1 2k 97 ResNet-50 ‘BT () MaskFormer X} test2017 $04TH#ERT .

# B gpu MR

CUDA_VISIBLE_DEVICES=0 python tools/test.py \
configs/maskformer/maskformer_r50_mstrain_16x1_75e_coco.py \
checkpoints/maskformer_r50_mstrain_16x1_75e_coco_20220221_141956-bc2699cb.pth \
-—cfg-options \
test_dataloader.dataset.ann_file=annotations/panoptic_image_info_test-dev2017.

—Jjson \
test_dataloader.dataset.data_prefix.img=test2017 \
test_dataloader.dataset.data_prefix._delete_=True \
test_evaluator.format_only=True \
test_evaluator.ann_file=data/coco/annotations/panoptic_image_info_test-dev2017.

—Jjson \

test_evaluator.outfile_prefix=work_dirs/maskformer/results

ESEXHHERER

P 5, AR RIAER (—A json SUOFHI—MEREFERSAY H %) FF7E WORK_DIR 1. AWM i%#% M COCO’
s Website i fr 4 A EE a4 EN. &5, FATFHZR json MAFMEMME H XL zip XIFH, FFHRIE
A AN % zip SCMF. YRR, zip SCPER X LR EA PN

H i SR AR AR I A 2

# £ WORK_DIR W, #1H panoptic %% % : 'panoptic' #1 'results. panoptical .json’.
cd WORK_DIR

# ¥ 'lalgorithm name] ' H¥h & 68 05 % A A

mv ./panoptic ./panoptic_test-dev2017_[algorithm_name]_results

mv ./results.panoptic.json ./panoptic_test-dev2017_[algorithm_name]_results.json

zip panoptic_test-dev2017_[algorithm_name]_results.zip -ur panoptic_test-dev2017_

B SO SN ay £ = S + —daxz2 017 L raithem o El TN
Sz = T T P ¥

'3 T aee il ESN B3 o+ 1 e 1 £ 1=
oot hame T e Surc S PanopPtIre—t€S —Ttaxq o hame T eSSt S+3S

(Rt
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3.10 MEMIEL

ARV, 3 24 BT W T SR B S AR T R B . MMCV R T 263 JH 40 8
fieity Iy, W nn . Convad, MMdetection ORI IAfE S B init_cfg. JHETATBAIEPL FHIA
AR AL

1. £ model_cfg HUABIREHAH M E X init_cfg, HFHMR init_cfg LAeH R, 2B
i) init_cfg .,

2. Bt AR, R)FE X model. init_weights () H¥E, UUHHRAISEOR: 20 BT
S EEHITRIRAE -
MMdetection ¥ 451k TAERR ) & 2 APLH A AL & -

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

init_weight()

3.10.1 gk

EREHEIELE dict 83 list(dict], 5 7 FHI#(E:
* type (str), fU{F INTIALIZERS FHIIRILER M AR, G EEVI B 1ISE.
e layer (strf list[str]), {4 Pytorch B MMCV HlA 2 ZFR, PARKFRIIRILA AT 24T 250, 0

'Conv2d', 'DeformConv2d',

e override (dict Y list[dict]), M A4EHK H BaseModule HHWIAILELE 5 layer 4 HE fih
EARP T, type g X RIRLERFFEH T layer g XA ZE, FAR FEHA
5& BaseModule WIRARMEFPLE layer FHEMEW T X0 H4, WAFTFEMH override,
override & T :

- type JERAIIRILERII S
- name JIARZRIFHAN IR AL T
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3.10.2 Mgt S

M mmcv.runner.BaseModule B mmdet .models R — AL, X EFR{ ] FooModel 325511,

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 EIAEACUH PR init_cfg WU

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 JE mmcv.Sequential B mmcv.ModuleList fCHHP HEE[M A init_cfg WIiEibARTY

from mmcv.runner import BaseModule, Modulelist

class FooModel (BaseModule)
def _ init_ (self,
argl,
arg2,
init_cfg=None) :

super (FooModel, self).__init__ (init_cfqg)

self.convl = ModuleList (init_cfg=XXX)

o EABCESC Y init_cfg WIIRALRY
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model = dict (

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

3.10.3 init_cfg BY{E 8

L. layer §ERIHRALEI

WRFEATHE N T layer, B RS layer #HHIIRIL M 4 )Z
WA layer NN A{H 2 Pytorch B4 weights A1 bias JE M4 (R A L

MultiheadAttention &),

E SN TR A BCE B 1ayer .

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

# JAAR R B LB AT 46 AR IR

E ST HIR R A AN FERCE R layer H.

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

# nn.Convlid ¥# 4t % dict (type='Constant', val=1)

# nn.Conv2d ¥ BN A dict (type='Constant', val=2)

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

- [} override BEAIIHAMIT

M JE A AR LR E B, FRATTAT A override §#, override HR{EFF 2 init_cfg
SRIIIER

layers:
self.feat = nn.Convid(3, 1, 3)
self.reg = nn.Conv2d(3, 3, 3)

H H FH H*

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))

@3
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# self.feat and self.cls ¥yttt A dict (type='Constant', val=1, bias=2)
# W 'reg’ WEIEWAIEN A dict (type='Constant', val=3, bias=4)

o K init_cfg 1 layer 5 None, N H &1k override 17 name [ 7455 1M override H11¥) type 1
H A ST DA IS

# 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', wval=1, bias=2, override=dict (name="reg'))

# self.feat and self.cls ¥ Pytorch ik
# W 'reg' WEMWH dict (type='Constant', val=1, bias=2) ik

o WIRFNIAE X layer 8 override #, BEASWIIHRMATLM ARV,
o TCREAAE

# override WH name 4ZWiEZTRN
init_cfg = dict (type='Constant', layer=['Convld', 'Conv2d'], wval=1, bias=2,

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

# override # name #FHEMSEKERZERH type W ELIHMN
init_cfg = dict (type='Constant', layer=['Convld', 'Conv2d'], wval=1l, bias=2,

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

3. BTN fa A R

init_cfg = dict (type='Pretrained',

checkpoint="torchvision://resnet50")

B2 A1 ] PAS% MMEngine f)3CHY

3.11 BREKEEME{ED RPN

{535 X 35 /9 28 (Region Proposal Network, RPN) 15>y Faster R-CNN fJ—/~F483% | ¥4 Faster R-CNN #J%8 [
By gk X gk . /£ MMDetection HLRZ ) — [ Beier il & (] RENBead 1A i DX ) 2% 54 AR A e X
o SR, ATARTI LA ARSI A T DAAE SR fease DX Ik o 265, R SRy At AT ke s AU F T 00 W DA A i — T
TR, I HLIA M BEASE R-CNN s 5.2 2k, PRI MMDetection v3.0 H £ SCRERF BT Bk 454124 RPN
.
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FPORFATE L — BT, BIATTE Faster R-CNN H (i il —A> FCHHHE 1) BT B A D #5745 8L FCOS A4 RPN
, VRN BEDA B AR & FR A .
FEORAEW T

1. ¥E Faster R-CNN tH{#i f] FCOSHead {F>5 RPNHead

2. PRA I g

3. AWSCIIZER) FCOS Y%k & il i) Faster R-CNN

3.11.1 7 Faster R-CNN th{§f§ FCOSHead {74 RPNHead

N T ¥£ Faster R-CNN H1{ifi |} FCOSHead /E>A RPNHead , BNV iZ B HE— 144N configs/faster_rcnn/
faster-rcnn_r50_fpn_fcos-rpn_1x_coco.py WHEE XM, 3 HFAF configs/faster_rcnn/
faster-rcenn_r50_fpn_fcos-rpn_1x_coco.py B rpn_head ik B &~ bbox_head WX E,
BLANRATIUISRGE ] FCOS WSS, I8N (8, 16,32, 64,128], H HIEH bbox_roi_extractor [y
featmap_stride SN [8,16,32,64,128]. N T #EeiiiANE, FRATFERT 1000 YEA T A2 I 500 K
AP RS, X EWE I BRGNS . AL E R

_base_ = [
'../_base_/models/faster-rcnn_r50_fpn.py',
'../_base_/datasets/coco_detection.py"',
'../_base_/schedules/schedule_1x.py', '../_base_/default_runtime.py'
]
model = dict(
# M configs/fcos/fcos_r50-caffe_fpn_gn-head lx_coco.py £ 4
neck=dict (
start_level=1,
add_extra_convs='on_output', # #H P5
relu_before_extra_convs=True),
rpn_head=dict (
_delete_=True, # ZAWK{FERHIHEE
type="'FCOSHead',
num_classes=1, # X T rpn, num _classes = 1, WE num classes > 1, V¥ _
—TwoStageDetector T HHKEH 1
in_channels=256,
stacked_convs=4,
feat_channels=25¢6,
strides=[8, 16, 32, 64, 1287,
loss_cls=dict (
type='Focalloss',
use_sigmoid=True,
gamma=2.0,

alpha=0.25,

CFItakgs)
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loss_weight=1.0),
loss_bbox=dict (type='IoULoss', loss_weight=1.0),
loss_centerness=dict (
type='CrossEntropyLoss', use_sigmoid=True, loss_weight=1.0)),
roi_head=dict( # featmap_strides N EHE LT T F 1%
bbox_roi_extractor=dict (featmap_strides=[8, 16, 32, 64, 128])))
#FIE
param_scheduler = [
dict (
type="LinearLR', start_factor=0.001, by_epoch=False, begin=0,
end=1000), # BEMHM 1r, FUWHREL K NAN
dict (
type="MultiStepLR',
begin=0,
end=12,
by_epoch=True,
milestones=[8, 1117,

gamma=0.1)

SRIG, BATATAGE A Ry e R I ZRFA T E R . W2 G4, IS HL L,

# R 8 A GPU HATINS

bash

tools/dist_train.sh
configs/faster_rcnn/faster-rcnn_r50_fpn_fcos-rpn_1x_coco.py

—-work—-dir /work_dirs/faster-rcnn_r50_fpn_fcos-rpn_1x_coco

3.11.2 PEfLRERE

i DRI ) ot et M g MR R, B, FRATHRAR ML T — R e D s . A R — AR
4N configs/rpn/fcos-rpn_r50_fpn_1x_coco.py WHELE XM, 7 HAF configs/rpn/
fcos—rpn_r50_fpn_1x_coco.py ¥ rpn_head AR EEH N bbox_head KX E .

_base_ = |
'../_base_/models/rpn_r50_fpn.py', '../_base_/datasets/coco_detection.py',
'../_base_/schedules/schedule_1x.py', '../_base_/default_runtime.py'

]

val_evaluator = dict (metric='proposal_ fast')

test_evaluator = val_evaluator
model = dict(
# M configs/fcos/fcos_r50-caffe_fpn_gn-head 1x_coco.py Z 4

(R Itgkgs)
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neck=dict (

start_level=1,

add_extra_convs='"on_output', # @Uﬂ P5

relu_before_extra_convs=True),
rpn_head=dict (

_delete_=True, # ZAWKFEANIALE

type="'FCOSHead"',

num_classes=1, # XF rpn, num _classes = 1, WE num classes > % 1, ©¥H#E rpn_

SHHHREN 1
in_channels=256,
stacked_convs=4,
feat_channels=25¢,
strides=[8, 16, 32, 64, 12817,
loss_cls=dict (
type='Focalloss',
use_sigmoid=True,
gamma=2.0,
alpha=0.25,
loss_weight=1.0),
loss_bbox=dict (type='IoULoss', loss_weight=1.0),
loss_centerness=dict (

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

BEERMNENG Z EAKRE S . /work_dirs/faster—-rcnn_r50_fpn_fcos—rpn_1x_coco/
epoch_12.pth , #RJ5, FRATATDAGEH T 1) i 2 SR AN 2 U &

# R 8 A GPU HATIH

bash

tools/dist_test.sh
configs/rpn/fcos-rpn_r50_fpn_1x_coco.py

—-work_dirs /faster-rcnn_r50_fpn_fcos-rpn_1x_coco/epoch_12.pth

3.11.3 Hfiskillgay FCOS il EHIaY Faster R-CNN

TN T IR SR B, T HAE & TR ISR tkae. B, FROT7EX B4y i —A 5 SR ud B an ey
eI 25 FCOS ER RPN SR I R AP ki B2 . R FATTALAE Faster R-CNN Hiffi fij FCOSHead
YN rpn_head, FIN#EmAe)EANERIITING fcos_r50-caffe_fpn_gn-head_1x_coco, HLE
A4 configs/faster_rcnn/faster—-rcnn_r50-caffe_fpn_fcos- rpn_1lx_copy .py WA
T, HE, fcos_r50-caffe_fpn_gn-head_1x_coco ffi [l ResNet50 [ caffe fig4~, K ILETEH
data_preprocessor MG ZEFHEF std.
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_base_ = [
'../_base_/models/faster-rcnn_r50_fpn.py',
'../_base_/datasets/coco_detection.py',
'../_base_/schedules/schedule_1x.py', '../_base_/default_runtime.py'
]
model = dict(
data_preprocessor=dict (
mean=[103.530, 116.280, 123.6751,
std=[1.0, 1.0, 1.0],
bgr_to_rgb=False),
backbone=dict (
norm_cfg=dict (type='BN', requires_grad=False),
style='caffe',
init_cfg=None), # the checkpoint in " load_from'  contains the weights of.
—backbone
neck=dict (
start_level=1,
add_extra_convs='on_output', # {#Jf P5
relu_before_extra_convs=True),
rpn_head=dict (
_delete_=True, # ZAWK{EFWIALE
type="'FCOSHead',
num_classes=1, # T rpn, num_classes = 1, W# num classes > 1, VK.
— TwoStageDetector H HFHZREH 1
in_channels=256,
stacked_convs=4,
feat_channels=256,
strides=[8, 16, 32, 64, 12817,
loss_cls=dict (
type='Focalloss',
use_sigmoid=True,
gamma=2.0,
alpha=0.25,
loss_weight=1.0),
loss_bbox=dict (type='IoULoss', loss_weight=1.0),
loss_centerness=dict (
type='CrossEntropyLoss', use_sigmoid=True, loss_weight=1.0)),
roi_head=dict ( # update featmap_strides due to the strides in neck
bbox_roi_extractor=dict (featmap_strides=[8, 16, 32, 64, 128])))
load_from = 'https://download.openmmlab.com/mmdetection/v2.0/fcos/fcos_r50_caffe_fpn_

—gn-head_1x_coco/fcos_r50_caffe_fpn_gn-head_1x_coco-821213aa.pth'

R e
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bash
tools/dist_train.sh
configs/faster_rcnn/faster-rcnn_r50-caffe_fpn_fcos-rpn_1x_coco.py \

—-work—-dir /work_dirs/faster-rcnn_r50-caffe_fpn_fcos-rpn_1x_coco

3.12 R EHFEN

B ST [ o )P AR B B A TCAR R AT UG, — T T DAl /S 28 oA Y0 HE 5 P MRS, 75—
77 TR AT DA R B RARIC R — AR

i HDAT AR AT 2 B H A -
o FIEE R AR
- RE&FI o HIEE

- BLE % o AR ARAR

|
H
o
=Y
"
[
my
AN

T
(=)

B & MeanTeacherHook

B2 & TeacherStudentValLoop

3.12.1 £EFHFSRIESR

FATHRAE TR T BUA, BN T 2 coco2017 it , I H A S /E.

python tools/misc/download_dataset.py

fil e e B B H SR

mmdetection

F—— data

| F— coco

| | F— annotations

| | \ — image_info_unlabeled2017.json
| | \ — instances_train2017.7json
| | | — instances_val2017.json

| | F— test2017

| | F— train2017

| | — unlabeled2017

| | F— val12017
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2 B H ARFITE coco it 4k b A T LI AY S B0 A0 -

(1) # train2017 #HMEET M (1%, 2%, 5% F110%) K7 B —F B 8dn g, ®ARm
NGRIERARA o Tebn S B, [R5 ) 20 AN R] U SRS s VR oAb 2 R S o 2 H B R 45 R S M e
K BrVAR I L8 R IEA VPR FIAVERE . FRATTEROE T Bedndetal 7 A -

python tools/misc/split_coco.py

MABINSILIR 1%, 2%, 5% A1 10% HbREEE S 7> train2017, f—Fdilp SFEPLES Sk, A
TASLHE . AL B A MR SO PR X T

o PREEAREIRITE L FRFEEL: instances_train2017.{fold}@{percent}.json
o TIREBIREL TR instances_train2017.{fold}@{percent}-unlabeled. json

Hp, fold ITAMEIE, percent FORPRAEEIRT L. R0 5RO EHESE B 45T :

mmdetection

annotations

— image_info_unlabeled2017.json
— instances_train2017.7json

— instances_val2017.7json

instances_train2017.

instances_train2017.

instances_train2017

instances_train2017.
instances_train2017.
instances_train2017.
instances_train2017.
instances_train2017.
instances_train2017.

instances_train2017.

F— train2017
F— unlabeled2017
F— val2017

1@1.json
l@l-unlabeled. json

.1@2.json

1@2-unlabeled. json
1@5.json
1@5-unlabeled. json
1@10.json
1@10-unlabeled. json
2@1.3json
2@1-unlabeled. json

train2017

8 R 7 % %0 #% %, unlabeled2017
image_info_unlabeled2017.json %F categories f§H, LYW 151 CocobDataset , Jif LA
T Eff instances_train2017.json ) categories H A image_info_unlabeled2017.json, %

Ti M instances_unlabeled2017.json, AHEMALF:

from mmengine.fileio import load, dump

70
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(£ 50

anns_train = load('instances_train2017.json'")
anns_unlabeled = load('image_info_unlabeled2017.json')
anns_unlabeled['categories'] = anns_train['categories']

dump (anns_unlabeled, 'instances_unlabeled2017.7json')

bR RS FSRAN T -

mmdetection

— data
F— coco

annotations

FA* image_info_unlabeled2017.json
— instances_train2017.json

— instances_unlabeled2017.json
— instances_val2017.7json
test2017

train2017

unlabeled2017

val2017

rrrr 7

3.12.2 BEESH X RIERE

FHE AT EER IR, B2 R MO ERAE o —Eeb I WA AR TR B 2R D R BT
MR A R B, A G R M IALS5 . N EEERA 7 BT Obn 2 i B2 A e A I 25 2
B HARRIMEZ, X TAREEE A TCAR SR T 2 B I R B e (1) Fa i ot -

# pipeline used to augment labeled data,
# which will be sent to student model for supervised training.
sup_pipeline = [
dict (type="'LoadImageFromFile', backend_args = backend_args),
dict (type="'LoadAnnotations', with_bbox=True),
dict (type='RandomResize', scale=scale, keep_ratio=True),
dict (type='RandomFlip', prob=0.5),
dict (type='RandAugment', aug_space=color_space, aug_num=1),
dict (type='FilterAnnotations', min_gt_bbox_wh=(le-2, 1le-2)),
dict (type='MultiBranch', sup=dict (type='PackDetInputs'))

(2) Thrfsnogdimes:

# pipeline used to augment unlabeled data weakly,
# which will be sent to teacher model for predicting pseudo instances.

weak_pipeline = [

CFoiaks:)

312, FIEEBEHEN 7
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dict (type='RandomResize', scale=scale, keep_ratio=True),

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

dict (
type='PackDetInputs',
meta_keys=('img_id', 'img_path', 'ori_shape', 'img_shape’',
'scale_factor', 'flip', 'flip_direction',

'homography_matrix')),

# pipeline used to augment unlabeled data strongly,

# which will be sent to student model for unsupervised training.

strong_pipeline = [
dict (type='RandomResize', scale=scale, keep_ratio=True),
dict (type='RandomFlip', prob=0.5),
dict (
type='RandomOrder"',
transforms=[
dict (type='RandAugment', aug_space=color_space, aug_num=1),
dict (type='RandAugment', aug_space=geometric, aug_num=1),
1),
dict (type='RandomErasing', n_patches=(1, 5), ratio=(0, 0.2)),
dict (type='FilterAnnotations', min_gt_bbox_wh=(le-2, 1le-2)),

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

'scale_factor', 'flip', 'flip_direction',

'homography_matrix')),

# pipeline used to augment unlabeled data into different views

unsup_pipeline = [
dict (type='LoadImageFromFile', backend_args = backend_args),
dict (type="'LoadEmptyAnnotations'),
dict (
type="'MultiBranch',
unsup_teacher=weak_pipeline,

unsup_student=strong_pipeline,
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3123 EE¥ D ERIEME

(1) gk RS . 1 ConcatDataset PHEMEHUIREM ITARELIRLE

labeled_dataset = dict (
type=dataset_type,
data_root=data_root,
ann_file='annotations/instances_train2017.7json',
data_prefix=dict (img='train2017/"),
filter_cfg=dict (filter_empty_gt=True, min_size=32),

pipeline=sup_pipeline)

unlabeled_dataset = dict (
type=dataset_type,
data_root=data_root,
ann_file='annotations/instances_unlabeled2017.json',
data_prefix=dict (img='unlabeled2017/"),
filter_cfg=dict (filter_empty_gt=False),

pipeline=unsup_pipeline)

train_dataloader = dict (
batch_size=batch_size,
num_workers=num_workers,
persistent_workers=True,
sampler=dict (
type='GroupMultiSourceSampler',
batch_size=batch_size,
source_ratio=[1, 41),
dataset=dict (
type='ConcatDataset', datasets=[labeled_dataset, unlabeled_dataset]))

(2) i ZE R R, i GroupMultiSourceSampler M labeled_dataset #l
labeled_dataset RAFEELHEZH A batch , source_ratio il batch W AR F G TLhn &5 B PE 00 5
. GroupMultiSourceSampler MfRIET [l —4> batch Hrg P i A HLEH KT, WRA T ZLRIUE
batch N & B SE L, ATAH ] MultiSourceSampler, GroupMultiSourceSampler KA E K
LUNE

sup=1000 FRPREEEIRE AN 1000 , sup_h=200 FIRPREERHRE PR SR T4T 1 BB R MUY
200, sup_w=800 FIRIREEHIEE T K IL/NT 1 AR BN 800 , unsup=9000 FIR FEREEHIRHEN
FAA 9000 , unsup_h=1800 F/R LRI PR AT ET 1 B9 E T RSN 1800, unsup_w=7200
PR R PR TELL/NT 1 IR R LB 7200 , GroupMultiSourceSampler FRHAE AR
ATCARZ B B R 1Y B A SE B DL e — 21, RS IR source_ratio MRS HoRAEA
Jif, batch , PR MR K S AN TC AR 24 A B A RAEUCBOR [A]
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3124 EE¥DERER

RATHESE Faster R-CNN fEW detector HATLUIIIL, DLKHH HERKMEIYE SoftTeacher i,
AR EC B A DA4EIK _base_/models/faster-renn_r50_fpn.py, s E T WKL caffe
Wk, HE, SHENGMECE SCEARRE, Faster R-CNNfEHN detector, 24EH model —1 8
P, MAE model . 4, 8553 data_preprocessor iXE N MultiBranchDataPreprocessor,
P LB R R B S SR — . 005, TTDAMRE semi_train_cfg Ml semi_test_cfq Fil
LU BRI F RS

_base_ = [
'../_base_/models/faster-rcnn_r50_fpn.py', '../_base_/default_runtime.py',
'../_base_/datasets/semi_coco_detection.py'

]

detector = _base_.model

detector.data_preprocessor = dict (
type='DetDataPreprocessor',
mean=[103.530, 116.280, 123.675],
std=[(1.0, 1.0, 1.0],
bgr_to_rgb=False,
pad_size_divisor=32)
detector.backbone = dict (
type="'ResNet',
depth=50,
num_stages=4,
out_indices=(0, 1, 2, 3),
frozen_stages=1,
norm_cfg=dict (type='BN', requires_grad=False),
norm_eval=True,
style='caffe',
init_cfg=dict (
type='Pretrained',

checkpoint="open-mmlab://detectron2/resnet50_caffe'))

model = dict(

_delete_=True,

type='SoftTeacher',

detector=detector,

data_preprocessor=dict (
type="'MultiBranchDataPreprocessor',
data_preprocessor=detector.data_preprocessor),

semi_train_cfg=dict (
freeze_teacher=True,

sup_weight=1.0,

(Rt
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unsup_weight=4.0,
pseudo_label_initial_score_thr=0.5,
rpn_pseudo_thr=0.9,
cls_pseudo_thr=0.9,
reg_pseudo_thr=0.02,
Jjitter_times=10,

jitter_scale=0.06,
min_pseudo_bbox_wh=(le-2, 1le-2)),

semi_test_cfg=dict (predict_on="'teacher'))

B AN, Fe ATt S HE H A A AR TR A7 o W BRI 2R, L, RetinaNet A#il Cascade R-CNN. f T
SoftTeacher U §f Faster R-CNN, FrPAZEIELRHEH A SemiBaseDetector, /RAIUTTH:

_base_ = [
'../_base_/models/retinanet_r50_fpn.py', '../_base_/default_runtime.py',
'../_base_/datasets/semi_coco_detection.py'

]

detector = _base_.model

model = dict (

_delete_=True,

type="'SemiBaseDetector',

detector=detector,

data_preprocessor=dict (
type="'MultiBranchDataPreprocessor',
data_preprocessor=detector.data_preprocessor),

semi_train_cfg=dict (
freeze_teacher=True,
sup_weight=1.0,
unsup_weight=1.0,
cls_pseudo_thr=0.9,
min_pseudo_bbox_wh=(le-2, 1le-2)),

semi_test_cfg=dict (predict_on="'teacher'))

W H SoftTeacher WP MBI E, ¥ batch_size ¥y 2 , source_ratio N [1, 1],
RetinaNet, Faster R—CNN, Cascade R-CNN PAM SoftTeacher IE 10% coco YI|Zx%E I B %
A BN Ry SEgR A5 R AT
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3.12.5 figE® MeanTeacherHook

T, BUTRERUR X2 R HaE 3P (EMA) 07 U T SORT, E M 80 Al 22 A B A Ak
mpift, AIPAEARCE custom_hooks SLH:

custom_hooks = [dict (type='MeanTeacherHook") ]

3.12.6 fig& TeacherStudentValLoop

H T2 A A VI ZHEBRAFAE W MR, AT AT PAMH TeacherStudentValLoop ¥t ValLoop, FEVI
SRt v ] B AS: 98 AR A 1

val_cfg = dict (type='TeacherStudentVallLoop')

76 Chapter 3. % & i




cHAPTER 4

B TN A, FRATEAE tools/ HE R TIHFZH MM LE.

4.1 BESH

tools/analysis_tools/analyze_logs.py A Fl 15 E %k log U2 loss/mAP HHZRE, 2H—Ik
TR /6817 pip install seaborn ‘3B

python tools/analysis_tools/analyze_logs.py plot_curve [--keys S{KEYS}] [—-—eval-
—interval S${EVALUATION_ INTERVAL/}] [--title S${TITLE}] [--legend S{LEGEND /] [--backend
—${BACKEND }] [--style S${STYLE}] [—--out ${OUT_FILE}]
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1.0 —— loss_cls
loss _bbox

0.8

0.6

0.4
il T TR TR
0.2 M?W‘#W '
0 10000 20000 30000 40000
ter
A

S PSP

python tools/analysis_tools/analyze_logs.py plot_curve log.json --keys loss_cls —-—

—legend loss_cls

o 2RI . BRI, PRAFIEDR RN R pdf S

python tools/analysis_tools/analyze_logs.py plot_curve log.Jjson —-keys loss_cls.

—loss_bbox —-out losses.pdf

o LEAH ] EE P UPT UGB T4 R () bbox mAP

python tools/analysis_tools/analyze_logs.py plot_curve logl.json log2.json —--keys.
—bbox_mAP --legend runl run2

© TR SRk
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—outliers]

python tools/analysis_tools/analyze_logs.py cal_train_time log.json [—-—include-

A N AR

slowest epoch 11, average time is 1.2024
fastest epoch 1, average time is 1.1909
time std over epochs is 0.0028

average iter time: 1.1959 s/iter

4.2 GRS

f#if] tools/analysis_tools/analyze_results.py AJiTEETEYG mAP, FE)/S5HRIEESCHREE 57

THERS LUAR IR, R sl bR AT fe -5 B top-k #5014

N5k
python tools/analysis_tools/analyze_results.py \
CONFIG} \
PREDICTION_PATH} \
SHOW_DIR} \
——show] \
—-—wait-time WAIT_TIME}] \

[

[

[-—topk TOPK}] \
[-—-show—-score-thr
[

-—-cfg-options

B SROEIRHIE:
e config: model config SCIFHIEEAT
» prediction_path: {#iJf] tools/test.py Hith# pickle #4514
* show_dir: il FLSAREME-S FUMAE #9 R H 5%
+ ——show: PuE @A RERLH box JERE F, BRIMEN False.
* ——wait-time: show IRIAIRE, #7h 0 FoRFFEwR.
* ——topk: M EER MK topk MFRHAFRIFH B R0, AR, BOAREN 20.
* ——show-score-thr: RIS RRIMRREIE, BAHK 0.
* ——cfg-options: QURFEE, AIARYETEE SR 7 5 SR C B SCPR AR R I
FEBI: BIRE Zlid tools/test . py 35 T pickle M WA, B4 © /result.pkl’.
1. iz Faster R-CNN Jf-n] b g5 5R, fRAFEI A 2 results/

4.2. B9
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python tools/analysis_tools/analyze_results.py \
configs/faster_rcnn/faster-rcnn_r50_fpn_1x_coco.py \
result.pkl \
results \

——show

2. WMiz Faster R-CNN F:35 58 top-k ZHH 50, FAE4ERE A & results/

python tools/analysis_tools/analyze_results.py \
configs/faster_rcnn/faster-rcnn_r50_fpn_1x_coco.py \
result.pkl \
results \

——topk 50

3. ARARRELE DR IR R A BNEE R, $57E show-score-thr Z4f

python tools/analysis_tools/analyze_results.py \
configs/faster_rcnn/faster-rcnn_r50_fpn_1x_coco.py \
result.pkl \
results \

—--show-score-thr 0.3

4.3 T[4t

4.3.1 TTHILRHESR

tools/analysis_tools/browse_dataset.py AT HFBNE & KA FHE IR ISLRSE (MEFEIGB AL
W), SUREEBRE R EH

python tools/misc/browse_dataset.py CONFIG [-h] [--skip-type SKIP TYPE[SKIP_TYPE.
<..]1}] [-—output-dir OUTPUT_DIR}] [--not-show] [-—show-interval SHOW_INTERVAL}]

4.3.2 TIHILIREY

TR Z BT, F5 8o i 2 ONNX 4% 3K, WS tab. Wi, B X2 RetinaNet, 2 5 A ARS £
S AR R e i AR AT DA At T AT Ak Netron .
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4.3.3 T[H{ETIAMER

WA AR GUL AR ISR, ARATAZ% DetVisGUI project.

4.4 RESHT

tools/analysis_tools/coco_error_analysis.py A RFRES TR COCO PEALEER .
[F] R — e HE B S BARBIE R % .

python tools/analysis_tools/coco_error_analysis.py RESULT OUT DIR} [-h] [--ann
— {ANN}] [--types S{TIYPES[TYPES...]}]
FEB:

REARE 24 Mask R-CNN checkpoint file BB FE X4 ¢ checkpoint” H ( HAAR Y1 7E model zoo HH3RHR ) .
T ORAF bbox G5 RAEE, BAIFEM FHIr B test_evaluator:

L. AT config SUPFAAXTLVY  configs/base/datasets” K4 (H E -

2. F M4 Ei 54 config WY test_evaluator DA ¢ test_dataloader #5 4k Ji 45 SC {4 1Y test_evaluator DA

test_dataloader,

3. AT fir 4735 bbox B segmentation [ json A% z{3CAF:

python tools/test.py \
configs/mask_rcnn/mask-rcnn_r50_fpn_1x_coco.py \

checkpoint/mask_rcnn_r50_fpn_1x_coco_20200205-d4b0c5d6.pth \

L. 5354 —2H) COCO bbox RZELR, AR HTEIRIKB = EH R, (1 config FEIAH X2

¢ ./work_dirs/coco_instance/test’ )

python tools/analysis_tools/coco_error_analysis.py \
results.bbox.json \
results \

—-—ann=data/coco/annotations/instances_val2017.json \

2. 13345 —2K1) COCO 7rHIRELCR, FHRIFHTERIER 2 457%E H k.

python tools/analysis_tools/coco_error_analysis.py \
results.segm. json \
results \
—-—ann=data/coco/annotations/instances_val2017.json \

-—types="'segm'
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4.5 EBRBZHE

WRARAEE ] Torchserve #8—/> MMDetection #ZR S, AIPASHZ DA TFHH:

4.5.1 1. %23k TorchServe

RIZARE LW %% T4AL# PyTorch fll MMDetection [ Python 345, HPAMRAI DAIBTTRA T v 42k %%
TorchServe NKHAKHEII . F5 58 2 HA LR, i§SH PN .

python -m pip install torchserve torch-model-archiver torch-workflow-archiver nvgpu

TEE: WRARAEAE docker il TorchServe, & #torchserve docker,

4.5.2 2. i# MMDetection EEI$IRZFE TorchServe

python tools/deployment/mmdet2torchserve.py CONFIG_FILE CHECKPOINT_FILE} \
——output-folder ${MODEL_STORE} \
——model—-name MODEL_NAME

4.5.3 3. B3) TorchServe

torchserve —--start —--ncs \
--model-store MODEL_STORE } \
—-models MODEL_NAME } .mar

4.5.4 4. A EBBEYR

curl -0 curl -O https://raw.githubusercontent.com/pytorch/serve/master/docs/images/
—3dogs. jpg
curl http://127.0.0.1:8080/predictions/S${MODEL_NAME} —-T 3dogs.]jpg

PRATPASEI TR 51 json {5 & :

"class_label": 16,

"class_name": "dog",

"bbox": [
294.63409423828125,

CFIUakss)
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MMDetection, A %5 3.0.0

203.99111938476562,
417.048583984375,
281.62744140625

1,
"score": 0.9987992644309998

"class_label": 16,

"class_name": "dog",

"bbox": [
404.26019287109375,
126.0080795288086,
574.5091552734375,
293.6662292480469

1,

"score": 0.9979367256164551

"class_label": 16,

"class_name": "dog",

"bbox": [
197.2144775390625,
93.3067855834961,
307.8505554199219,
276.7560119628906

1,

"score": 0.993338406085968

EERXEL

RWATPAE ] test_torchserver.py B TorchServe fll PyTorch H4EHR, FHa[ Wik :

python tools/deployment/test_torchserver.py S{IMAGE_FILE} S{CONFIG_FILE} S{CHECKPOINT_
~FILE} S{MODEL_NAME }
[-—inference—addr S{INFERENCE_ADDR}] [-—device S{DEVICE}] [-—-score—-thr S${SCORE_THR}]._

— [-—work—-dir S{WORK_DIR}]

FEA:

python tools/deployment/test_torchserver.py \
demo/demo. jpg \

Ch
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(£ 50

configs/yolo/yolov3_d53_8xb8-320-273e_coco.py \
checkpoint/yolov3_d53_320_273e_coco-421362b6.pth \
yolov3 \

—--work—-dir ./work-dir

4.5.5 5. {21k TorchServe

torchserve —--stop

46 BERERXRE

tools/analysis_tools/get_flops.py LEAHTiIHE TG ERAA) FLOPs, 58/ (4% H flops-
counter.pytorch ),

python tools/analysis_tools/get_flops.py CONFIG_FILE} [--shape INPUT_SHAPE }]

PAFIEERANTE

Input shape: (3, 1280, 800)
Flops: 239.32 GFLOPs
Params: 37.74 M

R XN TR R, BT PR MBS A0 IR . ARATAKRE b T fiy Sp g, (HanR
TR SR T 2P A A A -

1. FLOPs S ARPEAR K/, SEERA R KA, BOIARE AT/ (1, 3, 1280, 800) .

2. —¥HE I AT A FLOPs, i1 GN B H M H & XWE . WA AZS#H mmcv.cnn.
get_model_complexity_info () Eﬁﬁﬂééﬁﬂﬂgﬁﬁfﬂo

3. WK BRI ) FLOPs K/ proposal % .
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https://github.com/sovrasov/flops-counter.pytorch
https://github.com/sovrasov/flops-counter.pytorch
https://github.com/open-mmlab/mmcv/blob/2.x/mmcv/cnn/utils/flops_counter.py
https://github.com/open-mmlab/mmcv/blob/2.x/mmcv/cnn/utils/flops_counter.py
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4.7 EEEER

4.7.1 MMDetection {#E&E4£#aZFE ONNX g3X

FATHRAE T — A A TR 2 ONNX A, [ I 38 SH5 HUE Pytorch 55 ONNX B2 iy i 45 2R DAfH
XA SRR A H] PAZP%5 mmdeploy

4.7.2 MMDetection 1.x {EZI4E#FE MMDetection 2.x {&E!

tools/model_converters/upgrade_model_version.py A]RFIH A4S MMDetection checkpoints #%

BB PRAS o (0 EE RS A CRUEAE BT BRAS I AR A OB R R IR w3 fe, U B B iR AR 1Y

checkpoints

python tools/model_converters/upgrade_model_version.py IN_FILE OUT_FILE} [-h] [—-
—num-classes NUM_CLASSES]

4.7.3 RegNet #H#V4EiFE MMDetection E#EY

tools/model_converters/regnet2mmdet .py ¥ pycls Rl Z: RegNet #4440 >k MMDetection
K

python tools/model_converters/regnet2mmdet.py SRC DST} [-h]

4.7.4 Detectron ResNet #E#3EiE Pytorch {&H!

tools/model_converters/detectron2pytorch.py Ff detectron YR 4GTHIZ: RegNet FLA4E K
MMDetection X% .

python tools/model_converters/detectron2pytorch.py SRC DST DEPTH} [-h]

4.7.5 Fl{ERmAKE

tools/model_converters/publish_model.py A HRGIME— &7 FHEgHE,
ERMBILE AWS ZHl, R EFE 2

L. KPR AR 5 CPU 5K

2. MERIAL AR

3. P15 checkpoint U] hash i, Ff hash SA5ICR B IC1F4
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https://github.com/open-mmlab/mmdeploy

MMDetection, £ %5 3.0.0

python tools/model_converters/publish_model.py &${INPUT_FILENAME OUTPUT_FILENAME

ERIE

python tools/model_converters/publish_model.py work_dirs/faster_rcnn/latest.pth.
—faster_rcnn_r50_fpn_1x_20190801.pth

G E U4 AT N s faster_renn_r50_fpn_1x_20190801-{hash id}.pth.

4.8 ISR

tools/data_converters/ ¥ft T 6 Cityscapes ${#fi4E 5 Pascal VOC R ££5£4 = COCO FIE £+
TH

python tools/dataset_converters/cityscapes.py CITYSCAPES PATH} [-h] [--img-dir
—{IMG_DIR}] [-—gt-dir GT_DIR}] [-0 OUT_DIR}] [-—nproc NPROC }]
python tools/dataset_converters/pascal_voc.py DEVKIT_PATH} [-h] [-o OUT_DIR}]

4.9 HIRETEH

tools/misc/download_dataset.py A] DA F#E 2540 COCO, VOC, LVIS %iihifE .

python tools/misc/download_dataset.py —--dataset-name coco2017
python tools/misc/download_dataset.py --dataset-name voc2007

python tools/misc/download_dataset.py --dataset-name lvis

XA EBENR T, OB R IR & OpenDatalab SRIRHUXLERLE , PATRAST 4 T #hfA

U8
« COCO2017
« VOC2007
« VOC2012

* LVIS
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https://opendatalab.com/?source=OpenMMLab%20GitHub
https://opendatalab.com/COCO_2017/download?source=OpenMMLab%20GitHub
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https://opendatalab.com/PASCAL_VOC2012/download?source=OpenMMLab%20GitHub
https://opendatalab.com/LVIS/download?source=OpenMMLab%20GitHub
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4.10 EE

4.10.1 S 2 &

tools/analysis_tools/test_robustness.py M tools/analysis_tools/robustness_eval.
v 5 B B A SRR . A0 AR SR YT Benchmarking Robustness in Object Detection: Autonomous
Driving when Winter is Coming, HIFRARAE T MEATLETS 8 MR EIPAR AL ROR, DA RS H i B iR —41AR
WERLTY | 352 IRrobusmess_benchmarking.md.

4.10.2 FPS ik &

tools/analysis_tools/benchmark.py HJ#; B #1155 FPS, FPS iTHAHE T A HifE 4% 5 Ak
RERTEE. T AR ERH S, LR S AR PR U GPUL

python -m torch.distributed.launch --nproc_per_node=1 --master_port=5{PORT} tools/
—analysis_tools/benchmark.py \

S{CONFIG} \

[-—checkpoint S${CHECKPOINT}] \
[--repeat-num ${REPEAT_NUM}] \
[-—max—-iter S${MAX_ITER}] \
[--log-interval S{LOG_INTERVAL}] \

——launcher pytorch

FEfl: RIRIRE A N3, T Faster R-CNN %4 checkpoint i B 7F checkpoints/ H3E N,

python -m torch.distributed.launch --nproc_per_node=1 —--master_port=29500 tools/

—analysis_tools/benchmark.py \
configs/faster_rcnn/faster-rcnn_r50_fpn_1x_coco.py \
checkpoints/faster_rcnn_r50_fpn_1x_coco_20200130-047¢c8118.pth \

——launcher pytorch

411 §Z2TH

4.11.1 AR R R TR

tools/analysis_tools/eval_metric.py MRIEHELE S APAL 7 205T pkl 45 5 S04 T 174G .

python tools/analysis_tools/eval_metric.py S{CONFIG} S{PKL_RESULTS} [-h] [--format-
—only] [—-—eval ${EVAL[EVAL ...]/}]
[--cfg-options ${CFG_OPTIONS [CFG_OPTIONS ...]}]
[-—eval-options &{EVAL_OPTIONS [EVAL_OPTIONS ...]}]
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4.11.2 $TEN£EB config

tools/misc/print_config.py WRFHTABCELR R RREIT, SE4FT EVAH R I EC E S

python tools/misc/print_config.py CONFIG [-h] [--options OPTIONS [OPTIONS...]}]

4.12 BSHMt

4.12.1 YOLO Anchor fiift

tools/analysis_tools/optimize_anchors.py #AL T HiF 548 YOLO [ anchors,

Hrp—#h 5% ] K {8 anchor 228 (k-means anchor cluster), i [ darknet,

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

—shape INPUT_SHAPE [WIDTH HEIGHT] ——output-dir OUTPUT_DIR

73— P IA M 223 HEAL SR LA anchors.

python tools/analysis_tools/optimize_anchors.py CONFIG} —-—algorithm differential_
—evolution —--input-shape INPUT SHAPE [WIDTH HEIGHT] ——output-dir OUTPUT_DIR
FEB -

python tools/analysis_tools/optimize_anchors.py configs/yolo/yolov3_d53_8xb8-320-273e_
—coco.py ——algorithm differential_evolution —--input-shape 608 608 --device cuda —--

—output-dir work_dirs

IRATRES B B4R :

loading annotations into memory...

Done (t=9.70s)

creating index...

index created!

2021-07-19 19:37:20,951 - mmdet - INFO - Collecting bboxes from annotation...
[>>>>>>>>>>5555555>>5555555>>55555555>>>>55>>>>>>>>>] 117266/117266, 15874.5 task/s, .

—~elapsed: 7s, ETA: Os

2021-07-19 19:37:28,753 - mmdet - INFO - Collected 849902 bboxes.
differential_evolution step 1: f(x)= 0.506055
differential_evolution step 2: f(x)= 0.506055

(T IUaksE)
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https://github.com/AlexeyAB/darknet/blob/master/src/detector.c#L1421
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differential_evolution step 489: f(x)= 0.386625

2021-07-19 19:46:40,775 - mmdet - INFO Anchor evolution finish. Average IOU: O.
—6133754253387451

2021-07-19 19:46:40,776 - mmdet - INFO Anchor differential evolution result:[[10, 12],
— [15, 301, [32, 221, [29, 59], I[61, 461, [57, 1161, [112, 89], [154, 1981, [349,.
—3361]

2021-07-19 19:46:40,798 — mmdet - INFO Result saved in work_dirs/anchor_optimize_

—~result.json

4.13 RiE5%EM

VRV M G I 55 R AR YS . tools/analysis_tools/confusion_matrix.py A% EE R T4
Mr, LHIRIRERIEE. B5, 1817 tools/test.py MFF .pkl FMEE R . 2 JFHB1T:

python tools/analysis_tools/confusion_matrix.py ${CONFIG} ${DETECTION_RESULTS} $
—{SAVE_DIR} —--show

R VR T AR 2 A0 P pr TR R -
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Normalized Confusion Matrix
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4.14 COCO 4 B30 552 5193 B 1t RE P4y

Xt SR SE R AR B UG, AR R ) AT R R — Ak AR FRATTSEE TR 3L A Tri-Layer Plugin to
Improve Occluded Detection Hi4i i i HEARAR THEL 4 BORIEERS H ARAY A 14

LN AR e A SN LR
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4141 BLFA

FATTHRML T — AT A7 S5 ARG I 25 R SR B dE
B, i tools/test.py MIATEEAGINZE A -

python tools/test.py CONFIG MODEL_PATH} —--out results.pkl

%Ea @ﬁ? tools/analysis_tools/coco_occluded_separated_recall.py ﬁﬂzfx;fglfﬁﬁj\%—*nﬁ
14 BRAGHE S 7 7125

python tools/analysis_tools/coco_occluded_separated_recall.py results.pkl —--out.

—occluded_separated_recall. json

BT

loading annotations into memory...

Done (t=0.51s)

creating index...

index created!

processing detection results...
[>>>>>>>>>>5555555>>5>555555>>>>5555>5>>>>>>>>>>>>>>>] 5000/5000, 109.3 task/s, o
—~elapsed: 46s, ETA: Os

computing occluded mask recall...
[>>>>>>>>>>5555555>>55555555>>555555>>>>>>5>>>>>>>>>] 5550/5550, 780.5 task/s, .
—elapsed: 7s, ETA: Os

COCO occluded mask recall: 58.79%

COCO occluded mask success num: 3263

computing separated mask recall...
[>>>>>>>>>>5555555>555555555>>>555555>>>>>>>>>>>>>>>] 3522/3522, 778.3 task/s, o
—elapsed: 5s, ETA: Os

COCO separated mask recall: 31.94%

COCO separated mask success num: 1125

o o o +
| mask type | recall | num correct |
fom Fo— Fom +
| occluded | 58.79% | 3263 |
| separated | 31.94% | 1125 |
Fom e fom +

Evaluation results have been saved to occluded_separated_recall.json.
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4.14.2 L TEM

FRATELIMYEIK H CocoMetic ) CocoOccludedSeparatedMetric, ZELFEIZRIAE] RS 4 B A RS He i
HIE B, HEAEEE 5 evaluator 28R E i CocoOccludedSeparatedMetric:

val_evaluator = dict (
type='CocoOccludedSeparatedMetric', # 15 % AL
ann_file=data_root + 'annotations/instances_val2017.7json',
metric=["'bbox', 'segm'],
format_only=False)

test_evaluator = val_evaluator

ARG T st ehs, WEUHEsC

Qarticle{zhan2022triocc,
title={A Tri-Layer Plugin to Improve Occluded Detection},
author={Zhan, Guangi and Xie, Weidi and Zisserman, Andrew},
journal={British Machine Vision Conference},

year={2022}

415 TRNHF

MMDetection I MMEngine >4 ] P14 T 2 F ZAE 5L I #F (Hook) , {335 MemoryProfilerHook,
NumClassCheckHook 4F%F. X ¥ /49 T MMDetection 523 i) #) 7 2 g S 6l O 2k #5081 ]
MMEngine & S {144 T 2% MMEngine [1)44 1~ APT Y.

4.15.1 CheckinvalidLossHook

4.15.2 NumClassCheckHook

4.15.3 MemoryProfilerHook

AT E - 05 TSR IVNAE . SSHNAE . MRTERE NI WAEE R, B REIETY Bl #E RGe i 66

RO T BB WA R R R, R T XA 1, RFFEEJEiid pip install memory_profiler
psutil A4 memory_profiler il psutil,
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https://github.com/open-mmlab/mmengine/tree/main/docs/en/tutorials/hook.md
https://github.com/open-mmlab/mmdetection/blob/main/mmdet/engine/hooks/memory_profiler_hook.py
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=/

HT AT, ST AN AU 2 config S

custom_hooks = [

dict (type="'MemoryProfilerHook', interval=50)

&R

e, IR2FF] MemoryProfilerHook itk E R :

The system has 250 GB (246360 MB + 9407 MB) of memory and 8 GB (5740 MB + 2452 MB) of.
—swap memory in total. Currently 9407 MB (4.4%) of memory and 5740 MB (29.9%) of.
—swap memory were consumed. And the current training process consumed 5434 MB of.

—memory.

2022-04-21 08:49:56,881 - mmengine - INFO - Memory information available_memory:.
246360 MB, used_memory: 9407 MB, memory_utilization: 4.4 %, available_swap_memory:.
5740 MB, used_swap_memory: 2452 MB, swap_memory_utilization: 29.9 %, current_

—process_memory: 5434 MB

4.15.4 SetEpochinfoHook
4.15.5 SyncNormHook

4.15.6 SyncRandomSizeHook
4.15.7 YOLOXLrUpdaterHook

4.15.8 YOLOXModeSwitchHook

4.15.9 HnfaIseBL B%E L $9F
HE, MBI IR RIS W, 30 20 A G0 n] PAPET 88 1~ FRAT AT ASEE B 7 8T ] 2 E0E T
PASETE A b s2 ) A s ARATE

* global points: before_run, after_run

e points in  training: before_train, Dbefore_train_epoch, Dbefore_train_iter,

after_train_iter,after_train_epoch,after_train

e points in validation: before_val, before_val_epoch, before_val_iter, after_val_iter,

after_val_epoch,after_val
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e points at testing: before_test, before_test_epoch, before_test_iter, after_test_iter,

after_test_epoch,after_test

* other points: before_save_checkpoint, after_save_checkpoint
Foan, FRATESCI AN loss AUEE T, 434k NaN i H shgh a2k . FoATa] DAEXASE AR =4
1. ¥ MMEngine SZI— 44K T Hook SN T, P35I after_train_iter FYEHTHESR n Ik

GRERR I RIE AN NaN .

2. ffif] RHOOKS.register_module () HMHEEILE THIH E LT, WTFAIREETR.

300 BC OE O fF P B W

interval=50) ]

custom_hooks

= [dict (type="'MemoryProfilerHook',

from typing import Optional

import torch
from mmengine.hooks import Hook

from mmengine.runner import Runner

from mmdet.registry import HOOKS

@HOOKS . register_module ()

class CheckInvalidLossHook (Hook) :

"""Check invalid loss hook.

This hook will regularly check whether the loss is valid

during training.

Args:

interval (int): Checking interval (every k iterations).

Default: 50.

mn

def _ init_ (self, interval: int = 50) —-> None:
self.interval = interval
def after_train_iter(self,
runner: Runner,
batch_idx: int,
data_batch: Optional[dict] = None,

outputs: Optional[dict]

= None) -> None:

"""Regularly check whether the loss is valid every n iterations.

Args:

(FItakgs)
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runner (:o0bj: Runner’): The runner of the training process.
batch_idx (int): The index of the current batch in the train loop.
data_hbatch (dict, Optional): Data from dataloader.
Defaults to None.
outputs (dict, Optional): Outputs from model. Defaults to None.
wn
if self.every_n_train_iters (runner, self.interval):
assert torch.isfinite (outputs['loss']), \

runner.logger.info('loss become infinite or NaN!")

WEH A ONAGRE TREZ S HE X THRENE.

4.16 =H]#{t

TERNEARZREZ F, HUUEHTE MMEngine /Y Visualization SR, PAX} Visualizer B&E XHIHER — 4]
H T R

{752, Visualizer 7 MMEngine HSCBLAYE 2 HE AL R, HEEGUUN =AE 2k

o SCHLE M2 APL, Bl draw_bboxes SEBL T A FHERITNEE, draw_lines SEBL T4l 5%
o hE

o R IIAALEE R, A RN PR R Bl 2 DA SIS IERS FE A B A B S M e e, R A H A
PASE WL 22 4 H B T H., 40 TensorBoard #11 Wandb,

o SCHRFAEACRD A AL A (o B8 ] DA RTAAL si SR AR I ZR el I ST 1] B IRDAR A, B R i Pl A 6 4
Ao

% MMEngine [fJ Visualizer, MMDet 2{it /&M At @l TR, AP al DA fa i s A T
P B R EA

e tools/analysis_tools/browse_dataset.py AL T —MNEHRERTRALINGE, B DAESIE
LI B A 5 22 ) UG AN A B ) ERE . BARH AT 2 L browse_dataset.py.

* MMEngine 5E ¥ T LoggerHook, f{#i ff] Visualizer ¥z F., i Lk MIEMA 4 25 At
Visualizer &WHE M Gu. KM, i BRmE P H Visualizer JGiw, B W& SCH
TensorBoardvISBackend B WandbVISBackend, W PASZEL H &Eid 32 % H 6y ﬁ: H& T
A, 0 TensorBoard & WandB, MIfi {8 FE X 6w WA T H R ARl 45l 2t

o 7E MMDet H5ZEL T VisualizerHook, B Visualizer YFUSIES By B 45 5 vl 14k
BRI Visualizer WENG. FIL, M BSRECE XA visualizer i, FlAMEM
°N TensorBoardvVISBackend B{ WandbVISBackend, B DUKFINEGEAET] TensorBoard 8
Wandb H,
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https://github.com/open-mmlab/mmengine/blob/main/docs/en/advanced_tutorials/visualization.md
https://www.tensorflow.org/tensorboard
https://wandb.ai/site
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4.16.1 E.&

HIT ] TEEMLE], 75 MMDet HraRATTR] DB B SO E SCAORIKE. visualizer AT . HE, A
2XAE configs/_base_/default_runtime.py F I ILARE SCERARCE, PRI EES I ¥ 242,

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

name='visualizer")

HF B el, RATTPAES| visuvalizer WECE M EEHAM, B Visualizer ZREIFIHAE
ik 5% vis_backends,

* AP EEMH DetLocalVisualizer AL SCRAE S IARS B M 4551

o MMDet BRIk )5 vis_backend B NAM A AL )GH LocalVisBackend, YA AJ 4l
A ZE A HABINGRAFT B ARAFAE AT SR

4.16.2 H=fif

MMDet ZRA A o7 4k 53 LocalVisBackend, VisualizerHook fll LoggerHook HHfEfiF A
B, )R, BRI AT E R, AAEIR. 228, PR R BOARAEE] {work_dir}/
{config_name}/{time}/{vis_data} CfJH. ILIh, MMDet iff 32 F:5FH A UL o] 904k 5 o, 40
TensorboardvVisBackend fll WandbVisBackend, HETEAERE A PHEI vis_backends 257!
AR AT S s RO AT . B0, R SRAERCE S P A A S AU B BT B A7 f# 3] TensorBoard Hl
Wandb H,

# https://mmengine.readthedocs.io/en/latest/api/visualization.html
_base_.visualizer.vis_backends = [

dict (type="'LocalVisBackend'), #

dict (type='TensorboardVisBackend'),

dict (type='WandbVisBackend'), ]

4.16.3 4£E
LemITMER

MMDet F # i flpetVisualizationHook3k % il B iE A1 W KX 09 0 &5 R, BRIAH W T
DetVisualizationHook 2k, HEGAE BT,

visualization=dict ( # JH P 7 A4V 53 Fr i it 45 5

type='DetVisualizationHook"',

(QA)
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draw=False,
interval=1,

show=False)

PARFEAEE/RT DetVisualizationHook ZHFIISEL.

R AR 2R B 8] )2 ] DetVisualizationHook fHREINREMECE, & HETBMECE A, PA
configs/rtmdet/rtmdet_tiny_ 8xb32-300e_coco.py Nfl, [RINZHIERFITM, HERES, B
BT MBI

visualization = _base_.default_hooks.visualization

visualization.update (dict (draw=True, show=True))

test.py BJFHM T ——show fll-—show-dir 24k, AIPAZEM LSRR Hal AL R TIN5 2R, T A 75 22
R E SR, A — Rl T A

# RRARER

python tools/test.py configs/rtmdet/rtmdet_tiny 8xb32-300e_coco.py https://download.
—openmmlab.com/mmdetection/v3.0/rtmdet/rtmdet_tiny_ 8xb32-300e_coco/rtmdet_tiny_8xb32-
—300e_coco_20220902_112414-78e30dcc.pth —-show

# G E AT LR LE

python tools/test.py configs/rtmdet/rtmdet_tiny_8xb32-300e_coco.py https://download.
—openmmlab.com/mmdetection/v3.0/rtmdet/rtmdet_tiny_ 8xb32-300e_coco/rtmdet_tiny_8xb32-
—300e_coco_20220902_112414-78e30dcc.pth —-show—-dir imgs/

4.17 MR EHFHEE

4171 A48

FR 1424 T ¥E Benchmarking Robustness in Object Detection: Autonomous Driving when Winter is Coming H1 58 X
) TR AERIEAED R | D03 ARG AN S50 4 AL T o e DL TP 1 Ao ol FH 2 o o ) g e A
A

@article{michaelis2019%9winter,

title={Benchmarking Robustness in Object Detection:
Autonomous Driving when Winter is Coming},

author={Michaelis, Claudio and Mitzkus, Benjamin and
Geirhos, Robert and Rusak, Evgenia and
Bringmann, Oliver and Ecker, Alexander S. and
Bethge, Matthias and Brendel, Wieland},

journal={arXiv:1907.07484},

(Rt
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year={2019}

Impulse Noise Defocus Blur Glass Blur

Motion Blur Zoom Blur Fog

Contrast i B JPG Compression

417.2 %F AR

SRS R AL B RMEMA, 8T i BRI 3 0T
FAEMR 245 IR imagenet-c L fEN, 1 Dan Hendrycks #11 Thomas Dietterich ¥£Benchmarking Neural Network
Robustness to Common Corruptions and Perturbations(ICLR 2019) H1 %%,

BB A e D R AL S e ML v, (ERT DA AR D7 3k Bl 2224 -

pip install imagecorruptions

55 imagenet-c M H, FATUAHAT— LB DA BIAR SR/ MG AKX EE PR . FRATIBB T “imshism]”
CEETARIR , DRI T Tinux REE OB, 75 WA B 2 X L T AT G AN E R, , 3B I imagecorruptions.

4.17.3 ERATINGRE B1TIHE
FATBRBE T — DA SR PP A AR B E P b SR O A5 PR AL e 5 T PR RE
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https://github.com/bethgelab/robust-detection-benchmark
https://github.com/hendrycks/robustness
https://arxiv.org/abs/1903.12261
https://arxiv.org/abs/1903.12261
https://github.com/bethgelab/imagecorruptions
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Eedg Ml

* [x] 5k GPU i
* [ 125k GPU i
o [] AT peAs 2
TR AR DA iy eI (] 1S PR AS ok AR PR fE -

# single-gpu testing
python tools/analysis_tools/test_robustness.py S{CONFIG _FILE} S{CHECKPOINT FILE} [-—

—out ${RESULT_FILE}] [--eval S${EVAL_METRICS}]

AT AR HE A [ L B R A 4

# noise
python tools/analysis_tools/test_robustness.py ${CONFIG _FILE/} S{CHECKPOINT FILE} [-—
—out S{RESULT_FILE}] [--eval S{EVAL_METRICS}] --corruptions noise

# blur
python tools/analysis_tools/test_robustness.py ${CONFIG _FILE} S{CHECKPOINT FILE} [-—
—out S{RESULT FILE}] [--eval S${EVAL METRICS/}] —--corruptions blur

# wetaher
python tools/analysis_tools/test_robustness.py S{CONFIG_FILE} S{CHECKPOINT_FILE} [--—
—out S{RESULT FILE}] [--eval S{EVAL METRICS}] —--corruptions weather

# digital
python tools/analysis_tools/test_robustness.py ${CONFIG_FILE} S{CHECKPOINT FILE} [-—
—out S{RESULT_FILE}] [--eval S${EVAL_METRICS}] —-—corruptions digital

sl — 4 E SRR A, il

# gaussian noise, zoom blur and snow
python tools/analysis_tools/test_robustness.py ${CONFIG_FILE} S{CHECKPOINT FILE} [—-—
—out S{RESULT FILE}] [--eval ${EVAL METRICS}] —--corruptions gaussian_noise zoom_blur.

—SNOW

B, AT AREEEROINTE B R _E AR ey U AR L . AR EA 1 B S BP0 R AR B
AR AE e, B A 1A 1R R

# severity 1
python tools/analysis_tools/test_robustness.py ${CONFIG _FILE/} S{CHECKPOINT FILE} [-—
—out S{RESULT_FILE}] [-—eval S${EVAL METRICS}] —--severities 1
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# severities 0,2,4
python tools/analysis_tools/test_robustness.py S{CONFIG_FILE} S{CHECKPOINT FILE} [—-—
—out S{RESULT FILE}] [-—eval S{EVAL METRICS}] —--severities 0 2 4

4.17.4 RENHAESR

TR EABAILE COCO 2017val | [l 4
eI NN e 77 etk 1 o d oy IR O P e B2 T =141 S R N T

4.18 EHREE

MMDeploy 52 OpenMMLab [ERE %, 735145 MMClassification, MMDetection Z£1E [N 1 8- 525 2 1R &
TAE. ARATAMIX HLRE MMDeploy X MMDetection #3235 ) 5581 S0k o

AL ST -

A
-

S

s

o RMAEI

2

o RIS

4181 23t

5% A4 mmdet. X5, ML Z¢%¢ mmdeploy .

TEfR: AR 2231 2 mmdeploy FigRiFty, R4 tiEiEd ¢ git clone https:/github.com/open-mmlab/mmdeploy.git
~depth=1" "~# mmdeploy Jifd. [AAT AL T I 2 e &S0k
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https://github.com/open-mmlab/mmdeploy
https://mmdeploy.readthedocs.io/zh_CN/1.x/04-supported-codebases/mmdet.html
https://mmdetection.readthedocs.io/en/latest/get_started.html
https://mmdeploy.readthedocs.io/zh_CN/1.x/get_started.html#mmdeploy
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4.18.2 R

BRAE L AP B h, mmdetection H1 mmdeploy RS EFER L H % T, FH H 2451 A H 524 mmdetection [
HH, HEAPA Faster R-CNN BRG], ARFT AM AL N E4F ) checkpoint, T I AR ARG RE 2 545
onnx 7Y :

from mmdeploy.apis import torchZonnx

from mmdeploy.backend.sdk.export_info import export2SDK

img = 'demo/demo.jpg'

work_dir = 'mmdeploy_models/mmdet/onnx'

save_file = 'end2end.onnx'

deploy_cfg = '../mmdeploy/configs/mmdet/detection/detection_onnxruntime_dynamic.py'
model_cfg = 'configs/faster_rcnn/faster-rcnn_r50_fpn_1x_coco.py'

model_checkpoint = 'faster_rcnn_r50_fpn_1x_coco_20200130-047c8118.pth'

device = 'cpu'

# 1. convert model to onnx
torch2onnx (img, work_dir, save_file, deploy_cfg, model_cfg,

model_checkpoint, device)

# 2. extract pipeline info for inference by MMDeploy SDK
export2SDK (deploy_cfg, model_cfg, work_dir, pth=model_checkpoint,

device=device)

PR K — R IERAEC B SCPE . BTH W E W E T4 SR AR O e . SU a4 80

{task}/{task}_{backend}-{precision}_{static | dynamic}_{shape}.py

Jorpr:
o {task}: mmdet 1 F55

mmdet {554 2 Ff: PRKEM (detection) . 5K 4% (instance-seg) . filllll, RetinaNet. Faster
R-CNN, DETR %8 T'H[# . Mask R-CNN. SOLO %@ T/5# . WEEA -EH1N5), HSHEL
L F A

W55 & i ]l detection/detection_*.py A% 4k I BL Y, fff | instance-seg/
instance-seg_*.py ¥Rl FIRA

o {backend}: #il)5uE4FR. LA, onnxruntime. tensorrt. pplnn, ncnn, openvino, coreml Z£%%
o {precision}: #EFLAGAEL. ban, fpl6. int8. ANIHFEIR fp32
* {static | dynamic}: ZJ55. ##75 shape

« {shape}: 15Z%; A %) shape BY# shape Ji [l
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https://github.com/open-mmlab/mmdetection/blob/main/configs/faster_rcnn/faster-rcnn_r50_fpn_1x_coco.py
https://download.openmmlab.com/mmdetection/v2.0/faster_rcnn/faster_rcnn_r50_fpn_1x_coco/faster_rcnn_r50_fpn_1x_coco_20200130-047c8118.pth
https://github.com/open-mmlab/mmdeploy/tree/1.x/configs/mmdet
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® B oo, AR W OPL M Faster R-CNN  F S H oMb J5 um B AL W W0 fE M
detection_tensorrt-fpl6_dynamic-320x320-1344x1344.py, 8857 % 4  tensorrt-fpl6  f5i
o,

/N Y 4% tensorrt FERUR, —device SEEAIR BN “cuda”

4.18.3 EERHE

TEAE A G BB A THERL L 1, A B T R R B . BAPIAE ——work-dir fEE BRI T .

E#H ) mmdeploy_models/mmdet/onnx, ZEHJANTF:

mmdeploy_models/mmdet /onnx
F—— deploy.json

— detail.json

— end2end.onnx

L— pipeline.djson

HERZE:
* end2end.onnx: #EFG|#E 4. W] ONNX Runtime #EFE
* xxx.json: mmdeploy SDK ¥R Fr 2511 meta {5 5,

A SUFJegiE 3 mmdeploy SDK model., 17572, mmdeploy SDK model [t PG| %, 0 o4 7Y

meta 5 & .

4.18.4 {EEYHfEIE
4.18.5 [GumtREHEIE

PA BB 5 1) end2end . onnx B, ARATPAGE A0 F AU EA T HERE

from mmdeploy.apis.utils import build_task_processor
from mmdeploy.utils import get_input_shape, load_config

import torch

deploy_cfg = '../mmdeploy/configs/mmdet/detection/detection_onnxruntime_dynamic.py'
model_cfg = 'configs/faster_rcnn/faster-rcnn_r50_fpn_1x_coco.py'

device = 'cpu'

backend_model = ['mmdeploy_models/mmdet/onnx/end2end.onnx’]

image = 'demo/demo.jpg'

(N IUERED)
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(£ LT
# read deploy_cfg and model_cfg
deploy_cfg, model_cfg = load_config(deploy_cfg, model_cfqg)
# build task and backend model
task_processor = build_task_processor (model_cfg, deploy_cfg, device)
model = task_processor.build_backend_model (backend_model)
# process input image
input_shape = get_input_shape (deploy_cfqg)
model_inputs, _ = task_processor.create_input (image, input_shape)
# do model inference
with torch.no_grad() :
result = model.test_step (model_inputs)
# visualize results
task_processor.visualize (
image=image,
model=model,
result=result[0],
window_name='visualize',
output_file="output_detection.png')
4.18.6 SDK EEI1E
PR AT AZ 40 S, Xt SDK model #E4T4ERE :
from mmdeploy_python import Detector
import cv2
img = cv2.imread ('demo/demo. jpg')
# create a detector
detector = Detector (model_path='mmdeploy_models/mmdet/onnx"',
device_name='cpu', device_id=0)
# perform inference
bboxes, labels, masks = detector (img)
# visualize inference result
indices = [i for i in range (len (bboxes)) ]
for index, bbox, label_id in zip(indices, bboxes, labels):
[left, top, right, bottom], score = bbox[0:4].astype(int), bbox[4]
(QNE29)
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(£ 50

if score < 0.3:

continue

cv2.rectangle (img, (left, top), (right, bottom), (0, 255, 0))

cv2.imwrite ('output_detection.png', img)

T python API, mmdeploy SDK &4 T340 C. C++. C#. Java ZELiEZH O . ARATASH 4 ll24 >) Hift
EEEIORER A,

4.18.7 HEIZFIIR

HEHILH

4.19 {#fH MMDetection #1 Label-Studio #7173 Bzt B ¥Rt l4RE

PR e — S BRI S AL S5 . AR SO T AT (1) MMDetection H () RTMDet 5541 £ Label-Studio %%
PEEERT 2 B B ehRsE . HARRDE, A RTMDet Uil 16 1 2E Jfibrst, #8581 Label-Studio #EFTRORARE, 41
DX PR AZ 25 BEFRRE AT ¥, R HL N P 31 H b €5k

* RTMDet: RTMDet ;& OpenMMLab [ B (1) =45 B2 HLET Ber) B AR EYE , T MMDetection H A5
T HAES, HIFEPUCH Apache 2.0, TSI Al AR SZ R S 2 (1

- Label Studio f2— KO HITRERLE, BRERAS. HARN ., A SIS R
AR IR, HETE SR

4.19.1 IMEEE

AT BIERE, S5 PyTorch I MMCV. {6450, el J¥HH5E PyTorch il MMCV HIHE
7%, 92 H i % MMDetection, Label-Studio #/1 label-studio-ml-backend, E{&HIREYNT :

lfEs s eZ Rk

conda create -n rtmdet python=3.9 -y

conda activate rtmdet

4% PyTorch

# Linux and Windows CPU only

pip install torch==1.10.1+cpu torchvision==0.11.2+cpu torchaudio==0.10.1 —-f https://
—download.pytorch.org/whl/cpu/torch_stable.html

# Linux and Windows CUDA 11.3

(Rt
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https://github.com/open-mmlab/mmdeploy/tree/1.x/demo
https://mmdeploy.readthedocs.io/zh_CN/1.x/04-supported-codebases/mmdet.html#id6
https://github.com/heartexlabs/label-studio
https://download.openmmlab.com/mmyolo/data/cat_dataset.zip
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(£ 50

pip install torch==1.10.1+4+cull3 torchvision==0.11.2+cull3 torchaudio==0.10.1 —-f_
—https://download.pytorch.org/whl/cull3/torch_stable.html

# 0SX

pip install torch==1.10.1 torchvision==0.11.2 torchaudio==0.10.1

7723 MMCV

pip install -U openmim
mim install "mmcv>=2.0.0"

# ZE mmcv WA FL I %HE mmengine

274 MMDetection

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

pip install -v -e

274 Label-Studio ] label-studio-ml-backend

# %% label-studio FE—EME, WRELBMAEEAE F IR
pip install label-studio==1.7.2
pip install label-studio-ml==1.0.9

R #, rtmdet A E

cd path/to/mmetection

mkdir work_dirs

cd work_dirs

wget https://download.openmmlab.com/mmdetection/v3.0/rtmdet/rtmdet_m_8xb32-300e_coco/
—rtmdet_m_8xb32-300e_coco_20220719_112220-229£f527c.pth

4.19.2 BaEIARSE

JE 8l RTMDet Ji5 i P2 i 55 -

cd path/to/mmetection

label-studio-ml start projects/LabelStudio/backend_template —-with \
config_file=configs/rtmdet/rtmdet_m_8xb32-300e_coco.py \
checkpoint_file=./work_dirs/rtmdet_m_8xb32-300e_coco_20220719_112220-229f527c.pth \
device=cpu \

——port 8003

# device=cpu KM cpU ##, WREMR GPU #E, ¥ cpu HBH¥A cuda:0

4.19. {#F MMDetection 1 Label-Studio {73 Bzh{t B4Rt M4RE 105




MMDetection, £ %5 3.0.0

(rtmdet) mmdetection X label-studio-ml start projects/LabelStudio/backend_template --with \
config_file=configs/rtmdet/rtmdet_m 8xb32-368e_coco.py \

checkpoint_file=. /work_dirs/rtmdet_m 8xb32-3@8e_coco_20220719_112220-229f527c.pth \

device=cpu \

--port 8603

* Serving Flask app "label_studio_ml.api" (lazy loading)

* Environment: production

* Debug mode: off
[2623-83-36 13:15:45,825] [WARNING] [werkzeug::_log::225] * Running on all addresses.
WARNING: This is a development server. Do not use it in a production deployment.
[2023-83-3@ 13:15:45,825] [INFO] [werkzeug::_log::225] * Running on http://172.29.211.69:8003/ (Press CTRL+C to quit)

AT, RTMDet JGi#fERRIR S & 53, J54:4F Label-Studio Web Z 4t L& http://localhost:8003 J5 it P il
%5 Rpm] .

FI7E J5 8l Label-Studio % 71 il 45 :

label-studio start

(rtmdet) mmdetection X label-studio start

=> Database and media directory: /home/vansin/.local/share/label-studio
=> Static URL is set to: /static/

=> Database and media directory: /home/vansin/.local/share/label-studio
=> Static URL is set to: /static/

Starting new HTTPS connection (1): pypi.org:443

https://pypi.org:443 "GET /pypi/label-studio/json HTTP/1.1" 288 56156
Performing system checks...

[2023-83-306 ©5:28:48,234] [django::register_actions_from_dir::97] [INFO] No module named 'data_manager.actions.__pycache_"
[2023-83-36 ©5:28:48,234] [django::register_actions_from_dir::97] [INFO] No module named 'data_manager.actions.__pycache_"
System check identified no issues (1 silenced).

March 30, 2023 - 85:28:48

Diango version 3.2.16, using settings "label studio.core.settings.label_studio’

Starting development server at http://©.0.0.0:8680/

Quit the server with CONTROL-C.

FTFF3 S5 28477 1) http://localhost:8080/ K/ AJ % | Label-Studio [1) FL 1 .

Welcome to Label Studio Community Edition

rce solution for data labeling

SIGN UP LOG IN
Star@MMDetection.com

Get the latest news from Heidi
L

=

CREATE ACCOUNT
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BATHEMN—H P, SRI5A1#E—/ RTMDet-Semiautomatic-Label I H .

Create Project Project Name Data Import Labeling Setup Delete “

Project Name

RTMDet-Semiautomatic-Label

Description

Optional description of your project

FATaE L T 7 R B R G R, Sy Data Import S ARG 2RV A A

cd path/to/mmetection
mkdir data && cd data

wget https://download.openmmlab.com/mmyolo/data/cat_dataset.zip && unzip cat_dataset.

=—>le
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1] Label Studio = ‘ Projects

Create Project Project Name Data Import Labeling Setup Delete

Dataset URL Add URL or Upload Files

Drag & drop files here
or click to browse

h

Text txt

Audio wav, aiff, mp3, au, flac, mda, ogg
Video mpegd/H.264 webp, webm*
Images iPg. png. gif. bmp, svg, wehp
HTML html, htm, xml

Time Series esv, tsv

Common Formats  csv, tsv, txt, json

* ~ Support depends on the browser

* ~ Use Cloud Storages if you want to import a large number of files

ﬁ See the documentation to import preannotated data or to sync data from a database or cloud storage.

8 > ThisPC > DATA(D:) > datasets > cat dataset > images

older

IMG_202 G 7 0210726_16  IMG_2021
1004 1

R |

IMG_20210728 20 IM D IMG_20210821_22
5442 5104

&t 4

S -
IMG_20210821.22  IMG_202110( 1G_. B IMG_20211011_17  IMG_20211012_11  IMG_ IMG_20211017_11 ¥ IMG_20211013_00

5117 2642 2256 2749 2219 0535
]

7 X ). U mme
B P
7 L 3 A
L y
IMG_20211020_09 | 0 N / ,. IMG_20211112_11

2" "IMG_202110 1G_.

Cancel

S J5 14 Object Detection With Bounding Boxes 1554
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Create Project

Computer Vision

Natural Language
Processing

Audio/Speech
Processing

Conversational Al
Ranking & Scoring

Structured Data
Parsing

Time Series Analysis

Videos

Custom template

Project Name

e |

Data Import

Labeling Setup

Delete

| et | ot

| st | cut

Semantic Segmentation with Polygons

= | e

Keypoint Labeling

Semantic Segmentation with Masks

@ See the documentation to contribute a template.

Object Detection with Bounding Boxes

airplane
apple
backpack
banana
baseball_bat
baseball_glove
bear

bed
bench
bicycle
bird
boat
book
bottle
bowl
broccoli
bus

cake

car
carrot
cat

cell_phone

[

B

oy

29
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chair

clock

couch

cow

cup
dining_table
dog

donut
elephant
fire_hydrant
fork

frisbee
giraffe
hair_drier
handbag
horse
hot_dog
keyboard
kite

knife

laptop
microwave
motorcycle
mouse

orange

oven
parking_meter
person

pizza
potted_plant
refrigerator
remote
sandwich
scissors
sheep

sink
skateboard
skis
snowboard
spoon
sports_ball
stop_sign

suitcase

(N ITgkss)
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surfboard
teddy_bear
tennis_racket
tie

toaster
toilet
toothbrush
traffic_light
train

truck

tv

umbrella
vase
wine_glass

zebra

KGR BRI N E] Label-Studio, A5 il Save.

Create Project Project Name Data Import Labeling Setup
Browse Templtes Code  Visval Ul preview
Outiner «
configure data Auto accept annotation

= Manual Grouping () Orderd by Time
Useimage flom<setmanually= v | Simage png @ byTime +

Regions not added
Relations (0)

‘Addlabel names Labels (82)

| ilane
[icar

airplane

(B3
backpack

Configure settings
Width of region borders 1

Allow image zo0m (ctri+wheel)
Show controls to zoom in and out

 snow cons tocrte e | Aepiane 1 |62 [ e+ [ appe 4 | bacack

cepiy e borom | [ banana & [ basevsot 7 basbaiLgoe & [ bear o (1665
O it forlong st et i) (IR EINRD |55y (EREE |
[sowt & [ brocco ¢ [1bus o [eake = [lcar | [ caron ¢ [eat
 ceiprone o [ char  [ichek | couen o [cow 5 [ cp
| Gt & | cog 1 |G | eephant | et | ok

fosbee | orate | nar_crr [ handbag | horse | hottog | keyhoms
[ite [ rave [ipton | micowave | motorycte | mause | ararge
Jown [ pakngmeter [ prson [ paza | pie oot | eriersor
et | sancwic | sossrs [ she| | s | sttebon | sis
 snoubosts [ spoon [ spoebal | siop-sign [ sucase | subome
ey esr [ tem et [ e [ osster | ot | tooiosn
vatcign [ | vock [ [umbren | vase | wine.goss

zebra

INJFAEBLE A Rl Add Model #4511l RTMDet Ji5 i ffE PR 55 -
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I"] Label Studio

General
Labeling Interface

Instructions

Machine Learning

Cloud Storage
Webhooks

Danger Zone

s Validate and Save,

Add model

Title

RTMDet

Description

Projects / RTMDet-Semiautomatic-Label / Settings /] Machine Learning

Add one or more machine learning models to predict labels for your data. To import predictions
without connecting a model, see the documentation.

Add Model

ML-Assisted Labeling
0 Start model training after any anneotations are submitted or updated
0 Retrieve predictions when loading a task automatically

® Show predictions to annotators in the Label Stream and Quick View

Model Version

Model version allows you to specify which prediction will be shown to the annotators.

No model version selected v Reset

SR )5 Al Start Labeling,

URL

http://127.0.0.1:3003

@ Use for interactive preannotations

Validate and Save

A E|AF Connected A M e il HEAR 5 A5 S -

112
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1”1 Label Studio

General

Labeling Interface
Instructions
Machine Learning
Cloud Storage
Webhooks

Danger Zone

Projects RTMDet-Semiautomatic-Label Settings Machine Learning

Add one or more machine learning models to predict labels for your data. To import predictions
without connecting a model,

Add Model

ML-Assisted Labeling
Start model training after any annotations are submitted or updated
Retrieve predictions when loading a task automatically

® show predictions to annotators in the Label Stream and Quick View

Model Version

odel version allows you to specify which prediction will be shown to the annotators
No model version selected v Reset
RTMDet ® Connected §
URL http://127.0.0.1:8003
Version INITIAL

Start Training

4.19.3 Fia¥ BahlLiRE

Jiifi Label FFiGbREE

4.19. {#H MMDetection 1 Label-Studio #1173 Bahit BiriENixRE
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Label Studio

Projects

RTMDet-Semiautomatic-Label vee

G v 0 =0 gettings

FATAT A F) RTMDet Ji5 3 fERLAR 55 C 28R n] 7 H SR Bonte b, FRATRT DA% S A~ g 750
AHER SR

€ > C O locaost

FATF THEshE, BIE—THEMAE, HEILT B ERARE, A5l Submit, 45K F st se s 1.
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@ Auto-Annotation skip Submit

= Manual Grouping () Ordered by Time

FAT submit SEERFCA A IS, siili exprot i COCO AR LIREE , WLAEIEAR L B0 B e Y 46 60 5 1)
KT
1 tbetsudo = Poecs /| RIMDeSemiautomatic Label | Mwim E

vetar PreTm—
[hetons v | cowms | [ emen v o | oot | i Export data x mport g st | o
Ol w © | completed ° " ® | % | awotstedy @ | image [img You can export dataset in one of the following formats: N
csv
O s rs0 202815762 ' o ' l
Pascal VOC XML
b ‘ ‘ .
- ‘ ‘ ‘ -
e

M vscode FTITARIE G I SCIESE, W DAR BIRMERF RO BRE, (35 7 BT A json AR AR SCF
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) File Edit Selecti Go Run Terminal Help resultjson - cat - Visual Studio Code

{} re
REVE/ O

2

"annotations": [

"id": e,

"image_id":

"category_id": 22,

"segmentation": [],

“bbox": [
1215.4523925781264,
1219.9855634254384,
1225.72460893756005,
9308.96945610858122

1,

"ignore": @,

"iscrowd": @,

"area": 1141838.6294487908

2

"id": 1,

"image_id": 1,

"category_id": 22,

“segmentation”: [],
> OUTLINE "bbox": [

> TIMELINE 1167 . 7835693359375
X ®@odo Ln1,Col1 Spaces2 UTF8 LF {}JsoN & A& 0

BB BRI SE N T, FATH] LA s S 4E MMDetection YR EE R R AL 1, IR H S AY
B, IR XS RAREE A A SILARERORE M R, XA ] DAARBEAC, §rm e dnd,
B ARS R

4.19.4 {f MMYOLO {E4 Gk ER &

HIRAEFE MMYOLO i i Label-Studio, ] PAZHAE S35 i fEHR 45 15, K config_file 1 checkpoint_file #
el MMYOLO [ it B S AR E SCf Rl

cd path/to/mmetection

label-studio-ml start projects/LabelStudio/backend_template —-with \
config file= path/to/mmyolo_config.py \
_file= path/to/mmyolo_weights.pth \

—-—port 8003
# device=cpu K cpPu ¥, WwEEH crPU #HE, ¥ cpu Bi#A cuda:o

ik FU ARG AN S Bl 7 A AE SCRe 0 A
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E i

51 #iEiR (%)
5.2 #iRst (F5EH)
5.3 #E (4%EH)

54 BiEE (FEH)

5.5 WiETik (F5EH)

ARG, FATHN Dataset Ml DataLoader HATZ LML MEL . Dataset & [l F Ul I HdhE,
BN A forward JRMANSE TS, SANEGRBHREEA AR, FHAHE
mMcv B5| A—Hii DataContainer RENEER D KA KN ALDE. EZHHSH L

Kot (0 e LA A R S SR A Y . T B AR E ST AT AR BEARE R (annotations) R, T4

B e LT RS — DRI A PR . — IR A — R IRAE, BRI — T I
A BRI B L TR AR R A

FAET B T — 2R AL BA AR . i PR B A B, B B iR AL B, 3/ ER m]
PATESS R TP I8 (Bricoh s @) SCERBARE (Bl i),
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DefaultFormat

LoadIimageFromFile LoadAnnotations Resize RandomFlip Normalize Pad Bundle Collect
( { - - {
“img™: “img”: “img™: “img™: “img”: Img': Img™ “img”:
“img_shape™ “img_shape™: “img_shape”™ “img_shape”: “img_shape™: “img_shape”: “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™: “img_shape™:
“gt_labels™: “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™:

XLEEAENT AT A EK (data loading) . FALER (pre-processing) . #4345k (formatting) FI s £icdfs

35 (test-time augmentation ) .

THEMF & Faster R-CNN [B— M EE:

img_norm_cfg = dict (
mean=[123.675, 116.28, 103.53],
train_pipeline = [

dict (type='LoadImageFromFile'),

std=[58.395,

57.12,

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

dict (type='Resize',
dict (type='RandomFlip',
dict (type='Normalize',
dict (type="'Pad',

dict (type='DefaultFormatBundle'),

dict (type='Collect',
]
test_pipeline = [
dict (type="'LoadImageFromFile'),
dict (
type="'MultiScaleFlipAug',
img_scale=(1333, 800),
flip=False,
transforms=[
dict (type='Resize',
dict (type='RandomFlip'),
dict (type='Normalize',
dict (type="'Pad',

dict (type='ImageToTensor',

dict (type='Collect"',

img_scale= (1333,

size_divisor=32),

keys=["img',

flip_ratio=0.5),

**img_norm_cfqg),

'gt_bboxes',

size_divisor=32),

800),

keep_ratio=True),

**img_norm_cfqg),

keys=['img']),

keys=["img']),

57.3751,

keep_ratio=True),

'gt_labels']),

to_rgb=True)
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5.6 FREETEM (#F5EH)
5.7 TSI (FF5EH)

5.8 BUALE

GIARARAEI MMDetection 2 2CH H I H , 3 06 T TH Y29 5E -

5.8.1 XFEh shape liFFa9iitEA

1£ OpenMMLab 2.0 #1, J7 5 OpenCV Wi AS M —3, & A 4LPE pipeline H1 5& T KR shape A% A S
S 2PA (width, height) WIWUFHES . M, AT HHE G, 2t pipeline F1 model [ Bz (1) ¥ &

(height, width). HARBAEREMEAE pipeline ALBHRYSHR T, FEATENIME S AT :
¢ img_shape: (height, width)
* ori_shape: (height, width)
 pad_shape: (height, width)
* batch_input_shape: (height, width)
PAMosaic B, HANGGASEAN TR

@TRANSFORMS . register_module ()
class Mosaic (BaseTransform) :
def _ init_ (self,
img_scale: Tuple[int, int] = (640, 640),
center_ratio_range: Tuple[float, float] = (0.5, 1.5),
bbox_clip_border: bool = True,
pad_val: float = 114.0,

prob: float = 1.0) —> None:

# img_scale JR)JF %% (width, height)

self.img_scale = img_scale
def transform(self, results: dict) —-> dict:
results['img'] = mosaic_img

# (height, width)

results['img_shape'] = mosaic_img.shape[:2]

5.6. HHEWFN (FFEH)

119




MMDetection, £ %5 3.0.0

5.8.2 ik

1 MMDetection H1, model (**data) WREMERE—ANFH, WEENA WKL AENE0R, WA H
model (**data) iR,

4N, 7 bbox head H,

class BBoxHead (nn.Module) :

def loss(self, ...):

losses = dict ()

# kMK

losses['loss _cls'] = self.loss_cls(...)
ARk

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

# W RAER %

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

return losses

'bbox_head.loss()' fE B B forward By Bt & ¢ M . & B FE Mp g E T
'loss_bbox','loss_cls','acc', H '"loss_bbox', 'loss_cls' &#H T &, 'acc’
HapVE R dabe ok = DI 20 72

RTTIRIA, SUETRSE S0 4 B 618 Loss’ 1824 T I 1 6 . 3670 7 DA i 42 7

BaseDetector.train_step () FKiLZ%,

5.8.3 == proposals

{E MMDetection F1, FA 1A i Bt 5 ¥ FR 45 proposals [ L8 I T Sk AL AN B e . FRATT [R] o 35 Ak B
A~ batch FlIBA—[&] |y F 23 proposals & #L . 4, 7 CascadeRolHead H,

¢ HBHIR

# fE¥/ batch P #¥%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)
11 * 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))

(Rt
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(£ 50

else:
results = bbox_results

return results

# HEKEFHERA 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 PAZ % LTI 7 iR AL B ZS proposals 1§ -

5.8.4 &RFEIMIESR

£ MMDetection H1, 17T COCO 54 ENHIELE CocoPanopticDataset.. X T EMSEH, FATHE
X B e A — BB ERIA 2 5E o

L. 7£ mmdet<=2.16.0 I}, 5 3 HIFRTEH A HT AT S ARZEE -5 MMDetection H ERIAMLE A BT A ] o
P& 0 fAF vOID 548, M mmdet=2.17.0 J¥4f, 4 7 MIHER ISR LRFE— 2, 15 FITRER2E 5]
RBEABBON A 0 IFdR, #R88 255 fUK vOID 2o O TilMX —H AR, AERAE Pad B T icE
seg WIS FEEMIIHE.

2. AV R, AR RIS R A S IR RN TR A 1T 45250 P s S R I (E A an e e 5K

instance_id * INSTANCE_OFFSET + category_id,
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CHAPTER O

H 1 TE

6.1 HE K

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

* Neck: FM%5F1 Head Z [H](W3EHR5>, Blan: FPN, PAFPN,

* Head: JHTHMAALSFIGLLE, G0 0 FHEFIAIHERS T .

o XISHRELAS (roi extractor): MFFIEFEHH2 I Rol F#+4iE, filfil: Rol Align.

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

6.1.1 FRFBIAH
AI—AHEET S

X HL, FATLA MobileNet Sy il s tARI T A B 4L+«
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1. EXL—NHBETFAL (LL MobileNet i)

HriE— 4 mmdet /models/backbones/mobilenet .py

import torch.nn as nn

from mmdet.registry import MODELS

@MODELS . register_module ()

class MobileNet (nn.Module) :

def __init__ (self, argl, arg2):

pass

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

pass

2. FANIZHER

ARAT LGS I R RS E] mmdet /models/backbones/__init__ .py

from .mobilenet import MobileNet

usn

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

allow_failed_imports=False)

I ST DA G IR AR A A

3. ARMEEX P ERZETRAS%

model = dict (

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

arg2=xxx),

124
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ZRinErey Neck

1. X —* Neck (LL PAFPN %)

HriE—N 3 mmdet /models/necks/pafpn.py

import torch.nn as nn

from mmdet.registry import MODELS

@MODELS.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. BANKER

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

from .pafpn import PAFPN

ERAYIE

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

allow_failed_imports=False)

P ST PABE G IR S A A
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3. &

By e B L1

neck

=dict (

type='"'PAFPN',

in_channels=[256, 512, 1024, 20487,
out_channels=256,

num_outs=5)

ZRhnErey Head

FAIPA Double Head R-CNN Sy fBil 3R 7 A{a[ A5 Jin—4~ B i) Head

B, ishn—A-#Y) bbox head | mmdet /models/roi_heads/bbox_heads/double_bbox_head.py.
Double Head R-CNN 7t H ARl 523 T — i1 bbox head, i 7" SEBH bbox head, F A 177 Z4 40 F 1 i
P = AR

from

impo
from
from

from

from
from
from

from

typing import Tuple

rt torch.nn as nn

mmcv.cnn import ConvModule

mmengine.model import BaseModule, Modulelist

torch import Tensor

mmdet .models.backbones.resnet import Bottleneck

mmdet . registry import MODELS

mmdet .utils import ConfigType, MultiConfig,

.bbox_head import BBoxHead

@MODELS.register_module ()

clas

s DoubleConvFCBBoxHead (BBoxHead) :
r"""Bbox head used in Double—-Head R-CNN

code-block:: none

J=>
/-> shared convs ->
\—>
roi features
/>
\-> shared fc ->
\—>

mrn # noga: W605

cls

reg

cls

reg

OptConfigType,

OptMultiConfig

@3
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(2 E30)
def _ init__ (self,
num_convs: int = 0,
num_fcs: int = 0,
conv_out_channels: int = 1024,
fc_out_channels: int = 1024,

conv_cfg: OptConfigType = None,
norm_cfg: ConfigType = dict (type='BN'),
init_cfg: MultiConfig = dict (
type='Normal',
override=]|
dict (type='Normal', name='fc_cls', std=0.01),
dict (type='Normal', name='fc_reg', std=0.001),
dict (
type='Xavier',
name="'fc_branch',
distribution="uniform')
1),
**kwargs) —> None:
kwargs.setdefault ('with_avg pool', True)

super () .__init__ (init_cfg=init_cfg, **kwargs)

def forward(self, x_cls: Tensor, x_reg: Tensor) -> Tuple[Tensor]:

WG, WA ©HE, LTI —AHE bbox head. X714 B M StandardRoIHead 3 4% 7K H7 1)
DoubleHeadRoIHead, AT PAK I StandardRoIHead BRI T NiR R L.

from typing import List, Optional, Tuple

import torch

from torch import Tensor

from mmdet.registry import MODELS, TASK _UTILS

from mmdet.structures import DetDataSample

from mmdet.structures.bbox import bbox2roi

from mmdet.utils import ConfigType, Instancelist

from ..task_modules.samplers import SamplingResult

from ..utils import empty_instances, unpack_gt_instances

from .base_roi_head import BaseRoIHead

@MODELS . register_module ()
class StandardRoIHead (BaseRoIHead) :

@3
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""mSimplest base roi head including one bbox head and one mask head.'"""

def init_assigner_sampler (self) —-> None:

def init_bbox_head(self, bbox_roi_extractor: ConfigType,
bbox_head: ConfigType) —> None:

def init_mask_head(self, mask_roi_extractor: ConfigType,
mask_head: ConfigType) —> None:
def forward(self, x: Tuple[Tensor],

rpn_results_list: Instancelist) -> tuple:

def loss(self, x:
batch_data_samples: List [DetDataSample]) -> dict:

def _Dbbox_forward(self, x:

def bbox_loss(self, x: Tuple[Tensor],

sampling_results: List[SamplingResult]) -> dict:

def mask_loss(self, x: Tuple[Tensor],

sampling_results: List[SamplingResult], bbox_feats:

batch_gt_instances: Instancelist) —-> dict:

def _mask_forward(self,

x: Tuple[Tensor],

rois: Tensor = None,
pos_inds: Optional[Tensor] = None,
bbox_feats: Optional [Tensor] = None) -> dict:

def predict_bbox(self,
x: Tuple[Tensor],
batch_img_metas: List[dict],
rpn_results_list: Instancelist,
rcnn_test_cfg: ConfigType,

rescale: bool = False) —> InstancelList:

def predict_mask(self,
x: Tuple[Tensor],
batch_img_metas: List[dict],
results_list: Instancelist,

rescale: bool = False) —-> InstancelList:

Tuple[Tensor], rpn_results_list: Instancelist,

Tuple[Tensor], rois: Tensor) —> dict:

Tensor,
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Double Head 14k = 2 7F bbox_forward (i85, H M StandardRoIHead F4kik 7 HAthB 4, ¥
mmdet /models/roi_heads/double_roi_head.py %, FHATH FRICHEEEELE 7 bbox head:

from typing import Tuple

from torch import Tensor

from mmdet.registry import MODELS

from .standard_roi_head import StandardRoIHead

@MODELS.register_module ()
class DoubleHeadRoIHead (StandardRoIHead) :
"""RoI head for ‘Double Head RCNN <https://arxiv.org/abs/1904.06493>" _.

Args:
reg_roi_scale_factor (float): The scale factor to extend the rois

used to extract the regression features.

men

def __ _init__ (self, reg_roi_scale_factor: float, **kwargs):
super () .__init__ (**kwargs)
self.reg_roi_scale_factor = reg_roi_scale_factor

def _Dbbox_forward(self, x: Tuple[Tensor], rois: Tensor) -> dict:

"""Box head forward function used in both training and testing.

Args:
X (tuple[Tensor]): List of multi-level img features.
rois (Tensor): RoIs with the shape (n, 5) where the first

column indicates batch id of each RoI.

Returns:

dict[str, Tensor]: Usually returns a dictionary with keys:

- ‘cls_score’ (Tensor): Classification scores.
- ‘bbox_pred' (Tensor): Box energies / deltas.

- “bbox_feats® (Tensor): Extract bbox RoI features.

mrn

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)

CFoiaks:)
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if self.with_shared_head:

bbox_cls_feats = self.shared_head (bbox_cls_feats)
bbox_reg_feats = self.shared_head(bbox_reg_feats)

cls_score, bbox_pred = self.bbox_head(bbox_cls_feats,

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

return bbox_results

bbox_reg_feats)

w2, AP EEEIZEY NS mmdet /models/bbox_heads/_ _init_ .py Hl mmdet/models/

roi_heads/__init__.py PAMAH AR VT AR RN kAT

s, AT AGS N :

custom_imports=dict (

imports=['mmdet .models.roi_heads.double_roi_head',

—heads.double_bbox_head'])

'mmdet .models.roi_heads.bbox_

I C BSOS B R E Y
Double Head R-CNN /¥t &S00 F -

_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., O.

target_stds=[0.1, 0.1, 0.2,
reg_class_agnostic=False,

loss_cls=dict (

i
0.21),

(Rt
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type='CrossEntropyLoss', use_sigmoid=False, loss_weight=2.0),
loss_bbox=dict (type="'SmoothLlLoss', beta=1.0, loss_weight=2.0))))

M MMDetection 2.0 iUAEE , B E FR S0 SRR EC B DASE R T A& T & . Double Head R-CNN = ZE{i
W T—A ¥ DoubleHeadRoIHead fl— i) DoubleConvFCBBoxHead, Z#FE MR 4 M E Y

__init_ pBRECRIRE.
AR INETRYIR K

PR UARIT— A4 MyLoss T B FAERIE. T WM — Bk sk, Ji B BAE mmdet /
models/losses/my_loss.py TSI, BEififs weighted_loss W DAHFI LB DER IR

import torch

import torch.nn as nn

from mmdet.registry import LOSSES

from .utils import weighted_loss

@weighted_loss

def my_loss (pred, target):
assert pred.size() == target.size() and target.numel() > 0
loss = torch.abs(pred - target)

return loss

@QLOSSES.register_module ()

class MyLoss (nn.Module) :

def _ _init_ (self, reduction='mean', 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)

(Rt
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loss_bbox = self.loss_weight * my_loss(
pred, target, weight, reduction=reduction, avg_factor=avg_factor)

return loss_bbox

RIG, P EEHEINE mmdet /models/losses/__init__ .py.

from .my_ loss import MyLoss, my_loss

o, ARRT AT :

custom_imports=dict (

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

3| Fic B ST SE B ) 64 L #ED
W, HBW Lloss_xxx FE. KA MyLoss & TREIHK, RFEZSE Head F1E loss_xxx FF.

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

6.2 B IRKEE
MMDetection 34 Pk TR il iU ¢ B FLRR IR VA BT A TR R (O BCAR R, B DA 7
fig A B IO — MRS R HORIE AT -

REREE SR R S R S R ARG 45t — 2 5 T B e — P BRI o XM R A B AT AR
I3 R ATIAL

6.2.1 —MRKMITHIIRE
A (QIEHINAEER, DA, SRS A AR MBI BRI Jehiht . AT RIS
H AR
L BESRE TR E ST A TR
R R R BUE R S REA
§ BUTLS ST ES T
IR — b
G PSS

[\

98]

N

e
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6.2.2 RERHERHE (BE1)

XTSRRI, T R SRES AR S 1 SRR AR 2 A PR AN 1A

54n, #F RPN head H1{§iff] 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))

SoF T Hifth— 28 LA TF ke A S HL B i FR 2< 40 Focal Loss. GHMC #1 QualityFocalLoss, A F-2EEEEf7 %
FEo

6.2.3 ik

POR— MR FEELH2, 4, SHK, KA BT AERC BSR4 5E . X BFATH Focal Loss (FL)
PEABIT. RS 2 BRAE FL AN E R BCE S, AT ——X .

@QLOSSES.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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wiAEss (HR2)

gamma il beta & Focal Loss X MRS WIRFKANIAIE gamma FI{EH N 1.5, € alpha (HIE K 0.5,
FoArT AT ATE e S R A R S E

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

WAARHERX (BEK4)

Focal Loss BRIAHIIHZN 7 202 mean. WERILATEHEITN T M mean B sum, FATAT ATERC B0 5 1
W RAE -

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

reduction="sum')

WIRREARE (B8R 5)

X HLAHR AL e —Mn i, M ORAE T 2 AR 55 2% ) ORI R A B AR E , BN, 23 S A [l T 45 2k
UERIATREIC 7 FAR R IBCE BN 0.5, FATn] ALERC B S R 457 -

loss_cls=dict (
type='Focalloss',
use_sigmoid=True,
gamma=2.0,
alpha=0.25,
loss_weight=0.5)
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6.2.4 MAFK (FE&K 3)

IBUR R 2FRAT B TCE B MR RAE . HRAAORUL, FRATE 2 5K & 3 A—A~ 5 A A IR IR B A 5K
. oA, R TAEITTER AT AR A FE B H i, B DA B TR . 5 A AEAN [l AR Ak
RK, mMHS ETFICHK, 2 an Rt AWM E: 53BN label_weights Fl#I FAER
bbox_weights. RA]ATEAHMN LT get _target JryAH R EMIAT, X BIKATEH ATSSHead fEH—
M. B4R T AnchorHead , {HREEATES B get_targets FHRZAEMNFN label_weights Fl
bbox_weights,

class ATSSHead (AnchorHead) :

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

unmap_outputs=True) :

6.3 BEL#EE

6.3.1 ZIFHREIEEN

N T SRR, ATPASEER R R 50 (COCO 5% PASCAL) sCRf HAE A i kg X
MIRWAT AR A BRI (TEN R R A ) s FEARYTE S (SEB— Y dataset 7EIIZR
PEATRA) R -

1 MMDetection Ht, HBCRERFAR L COCO M AR Z ) 5 Xlb AT, T S8 e e Jm H /s iB i
SO A R B B AR RIS R

BEHMBERARIRAIRHHEER

B ] B T TR RER I B S S e B 1) ks X (COCO (3% PASCAL VOC)
COCO H43XH) ISON AR SCIA AN R s 2217 B -

'images': [

{

(T IUakZE)
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'file_name': 'COCO_val2014_000000001268.3jpg"',
'height': 427,
'width': 640,

'id': 1268
b
1,
'annotations': [
{
'segmentation': [[192.81,
247.009,
219.03,

249.06]), # WEA mask REAALUF xy ALHFER, WEERIEEDEFE 3 MELRF,
TN A TKE AR
'area': 1035.749,
'iscrowd': O,
'image_1id': 1268,
'bbox': [192.81, 224.8, 74.73, 33.431,
'category_id': 16,
'id': 42986
by

I

'categories': [

{'id': 0, 'mame': 'car'},

1 JSON SUU Ay = A b BER B -
 images: WUELZNE R AR EANTE BRE4, Hlin file_name, height, width fl id,
* annotations: A FEALHIAREAE B AEE.
* categories: Al ZNI4 FA ID %4l
TERAR AL B I, () B O i ORI 45 B 8 OB BaiREEA R w2 (DA COCO Jfil) :
L. HE RSSO L S
2. A 1 SRR RIRRE o

X BIRATRE— A TR SR AR, XA A S 5 AN COCO 4% X i B 4 ok Il 4k —
AR Cascade Mask R-CNN R50-FPN 44 ill) #%
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1. ABE L BIERIEKEE

We B SO A B KA~ Dy T -

1. dataloaer #f4r. FEFZFE train_dataloader.dataset, val_dataloader.dataset #l
test_dataloader.dataset ¥ metainfo=dict (classes=classes), HH classes W52
tuple 257,

2. model {7 HI num_classes. FZ-RFERIAME (COCO %tk bl 80) 12l A & U4 H 2
R

configs/my_custom_config.py WAL :

#OMTHEER G AR E D E RN T EB R

_base_ = './cascade_mask_rcnn_r50_fpn_1x_coco.py'

# 1. BEERE
dataset_type = 'CocoDataset'
classes = ('a', 'b', 'c', 'd', 'e'")

data_root="path/to/your/"

train_dataloader = dict (

batch_size=2,

num_workers=2,

dataset=dict (
type=dataset_type,
# WERHNGFHRME “metainfo' FHF
metainfo=dict (classes=classes),
data_root=data_root,
ann_file="'train/annotation_data’',
data_prefix=dict (img='train/image_data')

)

val_dataloader = dict (

batch_size=1,

num_workers=2,

dataset=dict (
type=dataset_type,
test_mode=True,
# WRRHNGEFHRME “metainfo' FHF
metainfo=dict (classes=classes),
data_root=data_root,
ann_file="'val/annotation_data’',

data_prefix=dict (img='val/image_data')

(Rt
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(B b

test_dataloader = dict(

batch_size=1,

num_workers=2,

dataset=dict (
type=dataset_type,
test_mode=True,
# BEHLFRME metainfo' FRF
metainfo=dict (classes=classes),
data_root=data_root,
ann_file="'test/annotation_data',
data_prefix=dict (img='test/image_data')
)

# 2. BEARE

# KA num_classes’ BRINEBHA 5 (EXA 80)
model = dict(
roi_head=dict (
bbox_head=[
dict (
type="'Shared2FCBBoxHead"',
# KA num_classes’ BINEBHA 5 (RXA 80)
num_classes=5),
dict (
type="'Shared2FCBBoxHead"',
# ¥PTAW num_classes’ BNEBHA 5 (EXA 80)
num_classes=5),
dict (
type="'Shared2FCBBoxHead"',
# BFTAHE num_classes’ BRIANEBWA 5 (EEA 80)
num_classes=5)],
# KFTAH num_classes’ BRNEBHA 5 (EkXkHA 80)

mask_head=dict (num_classes=5)))
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2. BEEE LBIERNERE

s R B C RS & COCO #8538, IR AT EARUERR AR %A A
1. Wit categories WK EE SECE T M classes JLAHKEMITE, BIIFEERGILZE. (Tfl
THAE 52

2. FLE S classes FEIN GHRYESUH categories T name A AH [ ¥ ICE H T —2 . MMDe-
tection £ H 214 categories HIANTELN id BT IELKEG], HIL categories ) name ¢
FRER I £ AR ZE . [EE, BOE SO classes W45 E0 I 5t 2 52 0 2 T 0 HE T R Ak e
IR

3. annotations Y[ category_id UM BB RMMIME. AT AE category_id WHMEENN % & T
categories P id,

R AR T

'annotations': [
{
'segmentation': [[192.81,
247.09,
219.03,
249.0611, # WRA mask &,
'area': 1035.749,
'iscrowd': O,
'image_1id': 1268,
'bbox': [192.81, 224.8, 74.73, 33.431,
'category_id': 16,
'id': 42986
by

I

# MMDetection 2 H#H¥ ‘categories’ WAELW “id  BREmFESEM LT,
'categories': [

{'id': 1, 'name': 'a'}, {'id': 3, 'name': 'b'}, {'id': 4, 'name': 'c'}, {'id': 16,
— 'name': 'd'}, {'id': 17, 'name': 'e'},

]

FAVEE X Py 20K SCRf CityScapes a4 . BIATE cityscapes.py H HIEATHRAE T R0 configs.
1. X526 4 #1542, MMDetection H i 32 #1F A5 COCO #% 31 mask AP.
2. RN BT B et IXRERRTT AZKSE (1] CocoDataset HLRFRIE MR SCIFH A2 A K 1|
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IR

AEHPHEERX APEEX

AR HEURIAREAS 45 COCO B PASCAL A8t @ w471 . SEPr I, FAT1#E MMEngine [ BaseDataset
HE T — R B AR AR 2T HL S A B RS N, B T B R el B e R e

BARE R PR E LN json B yaml, yml B pickle, pkl A%a; A5k SCPF A7 fiff (Y o ML a0b 0 40 35
metainfo fll data_list I3, Hi metainfo @yl WH A SHIRERILEE, HIAIZEHHE
B data_list @—PAIFK, JIRBEANITRE AT, RTHE ST —NRIAEE (raw data), AN

BRI .
PATR 32—~ JISON AR SCAF B

'metainfo':
{
'classes': ('person', 'bicycle', 'car',
by
'data_1list':
(
{
"img_path": "xxx/xxx_1.jpg",
"height": 604,
"width": 640,
"instances":
(
{
"bbox": [0, 0, 10, 201,
"bbox_label": 1,
"ignore_flag": 0
o
{
"bbox": [10, 10, 110, 1201,
"bbox_label": 2,
"ignore_flag": 0
}
]
by
{
"img_path": "xxx/xxx_2.jpg",
"height": 320,

"width": 460,

"instances":

'motorcycle'),

(Rt
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(£ 50

"bbox": [10, 0, 20, 20],
"bbox_label": 3,

"ignore_flag": 1

by

AR n] fe oA Un: crowd/difficult/ignored bboxes FriE, IBAFKAIH ignore_flag FHEEA].

TEASE)_FIRARE R B bR A% 5, v DA EAZAE R B P Ff MMDetection fi) BaseDetDataset , 1fj JLF5 b1 154
.

BE LIRS GIF

(BB SCA S PR R R — TP A i AR A a0 W FERIAREE R EARAFTE annotation. txt Hi, WA

#

000001.3pg
1280 720

2

10 20 40 60 1
20 40 50 60 2
#

000002.9pg
1280 720

3

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

N

AT PAYE mmdet /datasets/my_dataset .py TAIE— 1 dataset F] DA EHE

import mmengine
from mmdet .base_det_dataset import BaseDetDataset

from mmdet.registry import DATASETS

@DATASETS.register_module ()
class MyDataset (BaseDetDataset) :

(Rt
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METAINFO = {
'classes': ('person', 'bicycle', 'car', 'motorcycle'),

"palette': [(220, 20, 60), (119, 11, 32), (0, 0, 142), (0, 0, 230)]

def load_data_list (self, ann_file):

ann_list = mmengine.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])

instances = []

for anns in ann_list[i + 4:1 + 4 + bbox_number]:

instance = {}
instance['bbox'] = [float (ann) for ann in anns.split (' ') [:4]]
instance [ 'bbox_ label']=int (anns[4])

instances.append (instance)

data_infos.append(
dict (
img_path=ann_list[i + 1],
img_id=i,
width=width,
height=height,
instances=instances

))

return data_infos

B S, WTRAE ] MyDataset #HA7 A0 &L

dataset_A_train = dict (
type="'MyDataset',
ann_file = 'image_list.txt',

pipeline=train_pipeline

142 Chapter 6. {HFEH]




MMDetection, £ %5 3.0.0

6.3.2 {#f dataset BB FEMHKIEE

MMEngine 3 #7522 (8RR 04 (wrapper) SRIR A EURIE ST ZRmHME SRR 211, SR

AL ei SOk

* RepeatDataset: ¥EASINER B EL .

* ClassBalancedDataset: PAZRBIHH N EE R4,

* ConcatDataset: é?‘?ﬁf}i—'@?%o

HARA 1770 MMEngine $flide 545 -

6.3.3 &R EIRRAIZER

RGBT RARER I, AT ABECE N TS A AR N SRR T4 Blan, dn2f AR5 24 B s
=25, 2T ME SRR metainfo P, KUREM 2 A BB M A S5 1 FLSAE

classes = ('person', 'bicycle', 'car')
train_dataloader = dict (
dataset=dict (
metainfo=dict (classes=classes))
)
val_dataloader = dict (
dataset=dict (
metainfo=dict (classes=classes))
)
test_dataloader = dict (
dataset=dict (

metainfo=dict (classes=classes))

R

* £ MMDetection v2.5.0 Z 1, WIHZKHIR LG BI85 B shid i NG5 GT WK fr, HEIME
T B ROBC BRI M. X R P IRAT T AT LRI, o4 0R 2 5 A g dE 4
i, HAETE filter_empty_gt=True PAK test_mode=False WFHN T A SR AE GT
W F. #F MMDetection v2.5.0 Z J5, AR B R (3 i LA S B e b AT AR, BindE LA
filter_cfg=dict (filter_empty_gt=True) fl test_mode=False WIEHN F A ST ER AT
T GT B A, AR LS. BB B 52 m T INGRMFRESM, P P B AT E 21
A GT I s

o H3%EffiJ] MMEngine W/ BaseDataset B{# MMDetection 1/ BaseDetDataset I} [ AT
B E RS IEA S GT WK fr, (B2 0] DA By 2OR ok .

o WM EMIRETN classes B, DB num_classes. M v2.9.0 (PR#4508) 2 J5, FA1LH T
NumClassCheckHook A2 2 BIE= 45—k,
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6.3.4 COCO £EHEILIEE

PAEFAT S HF COCO Panoptic Dataset, 4RI COCO MAANIH], HRTSANTY SRR T HRE
3. COCO Panoptic A% CTERE JISON S RA AT i ZE 4 6 -

'images': [

{
'file_name': '000000001268.7pg"',
'height': 427,
'width': 640,

'id': 1268
b
1
'annotations': [
{
'filename': '000000001268.73pg",

'image_id': 1268,
'segments_info': [
{
'id':8345037, # One-to-one correspondence with the id in the.
—annotation map.
'category_id': 51,
'iscrowd': O,

'bbox': (x1, v1, w, h), # The bbox of the background is the outer.

—rectangle of its mask.
'area': 24315

by

by

'categories': [ # including both foreground categories and background categories

{'id': 0, 'name': 'person'},

BEAh, seqg IbZBTICE N4 SIEREEIR I BEAE .

dataset_type = 'CocoPanopticDataset'
data_root="path/to/your/"'

CFoiaks:)
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train_dataloader = dict (
dataset=dict (
type=dataset_type,
data_root=data_root,
data_prefix=dict (

img='train/image_data/', seg='train/panoptic/image_annotation_data/")

)
val_dataloader = dict (
dataset=dict (
type=dataset_type,
data_root=data_root,
data_prefix=dict (

img='val/image_data/', seg='val/panoptic/image_annotation_data/")

)
test_dataloader = dict (
dataset=dict (
type=dataset_type,
data_root=data_root,
data_prefix=dict (

img='test/image_data/', seg='test/panoptic/image_annotation_data/")

6.4 BHENHIETMLERE

L AR SIS — R HAE , BIMIE my_pipeline.py, ERA—FHAE 4 AT H i H—A- 74l

~

import random
from mmcv.transforms import BaseTransform

from mmdet.registry import TRANSFORMS

@TRANSFORMS . register_module ()
class MyTransform (BaseTransform) :

"""Add your transform

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

mmn

CFoiaks:)
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(£ LT
def _ _init__ (self, prob=0.5):
self.prob = prob
def transform(self, results):
if random.random() > self.prob:
results['dummy'] = True
return results
2. FEPCE SO B O AR S B PR, TR E ORI IR A BB IR 4 S A Ak -
custom_imports = dict (imports=['path.to.my_pipeline'], allow_failed_imports=False)

train_pipeline = [
dict (type='LoadImageFromFile'),
dict (type='LoadAnnotations', with_bbox=True),
dict (type='Resize', scale=(1333, 800), keep_ratio=True),

(

(
dict (type='RandomFlip', prob=0.5),
dict (type="'MyTransform', prob=0.2),
(

dict (type='PackDetInputs')

3. AT S AL PR R A 45 2R

AR AR B AL R P s AL B AR A 25 R, AT DAE A tools/misc/browse_dataset.py HE ML
YRR (BURFIARTEEE), SO RGRFRTE e H . B EES S T 44

6.5 BELI%EE

6.5.1 BELi{tHAXHMEE

EACAE 2 PR B IAE B &0 4E ] optim_wrapper W1, WMHEAS =418 optimizer, paramwise_cfqg,
clip_grad, EMKEYHH5 W, OptimWrapper, FIHEXAEFH, H T Adamw /R MALSR, £ TEB A4 %
/MR FORI 2 —, PARGHSIN TR EER Y .

optim_wrapper = dict (

type='OptimWrapper',

# R

optimizer=dict (
type="AdamW',
1r=0.0001,
weight_decay=0.05,
eps=le-8,

(N IEkRED)
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betas=(0.9, 0.999)),

# SBEEHFIEZMENMRE
paramwise_cfg=dict (
custom_keys={
'backbone': dict (lr_mult=0.1, decay_mult=1.0),
by

norm_decay_mult=0.0),

# MERY

clip_grad=dict (max_norm=0.01, norm_type=2))

B %X Pytorch thifi{£ 2815 &

RATCLZ Y45 T Pytorch 52 BLAY A7 0 10 58, 0 60 JF K 26 0 A0 3580 — 58 O 2 16 L W SC o
opt imi_wrapper i) optimzer M. AN, WAHBEMA ApaM AR OLAE (TAEL SEMAE FIA) |
BT B ST

optim_wrapper = dict (
type="'OptimWrapper',
optimizer=dict (type='Adam', 1lr=0.0003, weight_decay=0.0001))

U R, P HREB N optinizer F/Y 1r 3. A AEHZ% PyToch ) API doc Rt
FIBHBLE .

BRE X fiftas

1. B - 2E

I A AT PASE SR 7 20

BRRARMZRS I — 440 MyOpt imizer FLALES, EAE=12%a, b, co IRFFEHE— %K nmdet /
engine/optimizers W30 SR JEFESC (LA, mmdet /engine/optimizers/my_optimizer.py)
SIS F AR -

from mmdet.registry import OPTIMIZERS

from torch.optim import Optimizer

@OPTIMIZERS.register_module ()

class MyOptimizer (Optimizer):

(T IUakss)
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def _ init_ (self, a, b, c)

2. SABENLMRILE

AT RERR B HE ) e SRR, XML NS S AR A 44 S B . G IR 2T ASE B — R
e B mmdet/engine/optimizers/__init__ .py S AL,

B S BLR N F A B mmdet /engine/optimizers/__init_ .py, XFEEMHASA REHE] %A
BIAmE.

from .my_optimizer import MyOptimizer

* TERCE S custom_imports RFEFALK,

custom_imports = dict (imports=['mmdet.engine.optimizers.my_optimizer'], allow_failed_

—imports=False)

mmdet .engine.optimizers.my_optimizer BHUEAEARFI AR A, Z 5 MyOptimizer K&y H
MEMN. BE: ViZSA Myoptimizer FIfERI S, Bl mmdet .engine.optimizers.my_optimizer,

MAE mmdet .engine.optimizers.my_optimizer.MyOptimizer,

ebr b, M PR AT PATE R H SRE5H TR BT S AL, RS ] PAYE PYTHONPATH HRE],

3. EEEXHhigE MR

FER K, R PAYERC B SO H Y optim_wrapper B optimizer ik B RS B UL AL A%
MyOptimizer. fEFCESCIFH, LALARTE optimizer S pECE Ty U :

optim_wrapper = dict (
type="'OptimWrapper',
optimizer=dict (type='SGD', 1lr=0.02, momentum=0.9, weight_decay=0.0001))

N T HRARR AR, W PAUEFT I Bk

optim_wrapper = dict (
type="'0OptimWrapper',

optimizer=dict (type='MyOptimizer', a=a_value, b=b_value, c=c_value))
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BRE Uittt BRMiEE

LRI REAAE LR E SR LI, Hn, BN ZAOACE . T A B E A as B
T JEAR S BLIX LERG AL B SR

from mmengine.optim import DefaultOptiWrapperConstructor
from mmdet.registry import OPTIM_WRAPPER_CONSTRUCTORS
from .my_optimizer import MyOptimizer
@OPTIM_WRAPPER_CONSTRUCTORS.register_module ()
class MyOptimizerWrapperConstructor (DefaultOptimWrapperConstructor) :
def _ init_ (self,
optim_wrapper_cfg: dict,
paramwise_cfg: Optional[dict] = None):

def _ _call__(self, model: nn.Module) -> OptimWrapper:

return optim_wrapper

DLpbas LA A R AR SEBL L X B, P AR A, RS BURT I8 DLAL A B 2

oI E

— SR WA R SR B (e, SEUZ Y27 > FRUCE) A%l i e e D R i 2ok S s 1
AN T — L8 BB T RGE NGRS I I 2. SRR PR, RS HE

o FENIBEBEER YR B IR — LU TR B TR RO R B W Ghad A, Bl AT

optim_wrapper = dict (

_delete_=True, clip_grad=dict (max_norm=35, norm_type=2))

WARARMIC B 2L T HM A E (K& T optim_wrapper WIRCE) , IR 2AIRTE EAH M
_delete_=True REMHATF LA BE . B ILECEA A SR,

o {5 By PR M SR Bl FRATT S RS R AR YR 2 ) R B MO AL B R, k] DAL DA )
7S Bl R E T S SRR R R AT, B0 3D KGR ECE DA S EE
M54 5% CosineAnnealingL.R F] CosineAnnealingMomentum FfJ B AR SZH .

param_scheduler = [

# ¥R 8 N~ epoch, FIEN 0 ¥AZH 1Ir * 10

(Qi¥i#3)
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# TEHETE 12 ) epoch, FIRN 1r * 10 WAF 1Ir * 1e-4
dict (

type='CosineAnnealinglLR',

T_max=8,

eta_min=1r * 10,

begin=0,

end=8,

by_epoch=True,

convert_to_iter_based=True),
dict (

type='CosineAnnealingLR',

T_max=12,

eta_min=1lr * le-4,

begin=8,

end=20,

by_epoch=True,

convert_to_iter_based=True),
#HEREE
# W 8 N epoch, HEMN 0 HAE 0.85 / 0.95
# FEEETE 12 /™~ epoch, #JZMN 0.85 / 0.95 ¥KAF 1
dict (

type='CosineAnnealingMomentum',

T_max=8,

eta_min=0.85 / 0.95,

begin=0,

end=8,

by_epoch=True,

convert_to_iter_based=True),
dict (

type='CosineAnnealingMomentum',

T_max=12,

eta_min=1,

begin=8,

end=20,

by_epoch=True,

convert_to_iter_based=True)
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6.5.2 B3 Lill%kRE

BRNEEOL T, FRATEER 1x 25 3] I EE RIS, X 2245 MMEngine 1(¥) MultiStepLR . FRATT S F514 2 HAth 2
M EFEE NS, HAR X, 4l CosineAnnealingLR fll PolyLR $REI& . A L 1

o 2R R BRI

param_scheduler = [
dict (

type='PolyILR',
power=0.9,
eta_min=le-4,
begin=0,
end=8,
by_epoch=True) ]

o RIZIB KA ) AR HESMG

param_scheduler = [
dict (

type='CosineAnnealingLR"',
T_max=8,
eta_min=1lr * 1le-5,
begin=0,
end=8,
by_epoch=True) ]

6.5.3 B WlS1EH

BOAOLT, 7E train_cfg Hfli}i] EpochBasedTrainLoop, HHAEAEA™ epoch YIZhZ JHEATHAILE, WITF
7R o

train_cfg = dict (type='EpochBasedTrainLoop', max_epochs=12, val_begin=1, val_

—interval=1)

3 PR b, IterBasedTrainLoop i [EpochBasedTrainLoop](https:// github.com/open-
mmlab/mmengine/blob/main/mmengine/runner/loops.py#L18) S £ ah A X a0t 7 AT IE, WLl

# TH 365001 KHERZA, HNEF 5000 KERIT—KIFME.
# EH 365000 K#ERJE, HM14E 368750 Wk RIAT— IR,
# XERERNENG S AT

interval = 5000

(R
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max_iters = 368750
dynamic_intervals = [(max_iters // interval * interval + 1, max_iters)]
train_cfg = dict(

type='IterBasedTrainLoop',

max_iters=max_iters,

val_interval=interval,

dynamic_intervals=dynamic_intervals)

6.5.4 HEX#F
BELBTEHRNGF
1. TH—HEHF
MMEngine $2(5t TVF 24 IR H 1, (AR SEA5 00T P ] BEARSESCBLHNTA#0 . MMDetection £ v3.0 137

FrAEXH T Hk, AP AEEAE mmdet sCHET mmdet (AU RSB T, @ (eI 2R &
RBCE R0 X HLIRATSS H—HE mmdet FHAE— DR IFEN G T ERH T

from mmengine.hooks import Hook

from mmdet.registry import HOOKS

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

def _ init_ (self, a, b):

def before_run(self, runner) -> None:

def after_run(self, runner) -> None:

def before_train(self, runner) -> None:

def after_train(self, runner) -> None:

def before_train_epoch(self, runner) -> None:
def after_train_epoch(self, runner) -> None:

def before_train_iter (self,
runner,

batch_idx: int,

CFITgkED)
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data_batch: DATA_BATCH = None) —> None:

def after_train_iter(self,
runner,
batch_idx: int,
data_batch: DATA_BATCH = None,

outputs: Optional[dict] = None) -> None:

W8 T8I ee, Ml "% B I before_run, after_run, before_train, after_train,
before_train_epoch., after_train_epoch., before_train_iter i after_train_iter,

NHE LR DA A TS, 24095155 % base hook class

2. EMHE T

RIGHFNTFTEFA MyHook . BRIIZIMFALT mmdet /engine/hooks/my_hook.py ', A HFITT LR DA
X —

o £ mmdet /engine/hooks/__init__ .py PARATE.

BE SRR % AE mmdet /engine/hooks/__init__.py 1A, DAMEHMRKEHREI A

.

[

from .my_hook import MyHook

o TERLE ] custom_imports FEIFAE

custom_imports = dict (imports=['mmdet.engine.hooks.my_hook'], allow_failed_

—imports=False)

3. e E

custom_hooks = [

dict (type='MyHook', a=a_value, b=b_value)

YRIB AT PAE & MU priority BY(E N NORMAL 5% HIGHEST SRBEEHEMAIML S, WTFHIR

=

custom_hooks = [

dict (type='MyHook', a=a_value, b=b_value, priority='NORMAL'")

BOATOLT, 8 TR SCAE MY A5 B NORMAL,
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{#Fl MMDetection h3cHl#94aF

4 MMDetection HELSLI 7% T, VRATAEIRB B E A %81, WFFoR

f5]¥: NumClassCheckHook

AT T —144 5 NumClassCheckHook 1) H 7€ L TR num_classes 2 757F head Tl dataset
1) classes K BEAHITAL .

FATHE default_runtime.py K EE .

custom_hooks = [dict (type='NumClassCheckHook") ]

e BERINEITE 9 F

B L2l default_hooks MY, EflZE
e TterTimerHook: g3 “data_time” AT INzEHEM “time” FTAHZ) B4 1.

e LoggerHook: M Runner BA[EIHANEE HEFH B EIIE A LG, JISON {4, tensorboard Fll wandb
FIHT .

* ParamSchedulerHook: H{iibasf—LlS N 1, Bl Mo .
* CheckpointHook: EMRIEREA MAIE T .

* DistSamplerSeedHook: A RALAFFIHALPRFEASBLERF T 195 T

* DetVisualizationHook: T Al AMALIAEAMIM i{id R T &5 R A 54 1

IterTimerHook, ParamSchedulerHook fll DistSamplerSeedHook fRfAjEE, AEANFEEIEY, FTLA
XA B R A ] LoggerHook, CheckpointHook fl DetVisualizationHook,

CheckpointHook

T E MR S, CheckpointHook LT HAMYET, 4l max_keep_ckpts. save_optimizer
%, WP AT PABEE max_keep_ckpts HARFEDEMA S EGEN save_optimizer P R EAAEILA
RSTH . SEE LA HE X LT AR F

default_hooks = dict (
checkpoint=dict (
type='CheckpointHook",
interval=1,
max_keep_ckpts=3,

save_optimizer=True))
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LoggerHook

LoggerHook WA E A [ . 40 HIE AT PATE docstring 13 E

default_hooks = dict (logger=dict (type='LoggerHook', interval=50))

DetVisualizationHook

DetVisualizationHook f#iff] DetLocalVisualizer [ LTI MZE R, DetLocalVisualizer ¥
AR G, Bl TensorboardvisBackend il WandbVisBackend (M, docstring TS Z4047).
Pl RS M A Jg i R AT AL, AR TR .

default_hooks = dict (

visualization=dict (type='DetVisualizationHook', draw=True))

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

type="'DetlLocalVisualizer', vis_backends=vis_backends, name='visualizer')

6.5. BENIIZEE 155



https://github.com/open-mmlab/mmengine/blob/main/mmengine/hooks/logger_hook.py#L18
https://github.com/open-mmlab/mmengine/blob/main/mmengine/visualization/vis_backend.py

MMDetection, £ %5 3.0.0

156 Chapter 6. A5EH



CHAPTER /

How to

AREFRNEE T ATATTAnAa] i ] MMDetection #47 xxx (K2 %, AR GGBENA 5 o i R R 2 %8, i BEIT o
ISRy !

7.1 {#F MMClassification BB FM%E

MMDet, MMCls. MMSeg H [ 1M RER4R 7K H MMEngine H AR, Foi/raX U476 4 T 3 T A

Pt 2 BRI . R Pl AFE MMDetection Hfil i >k § MMClassification [ 1 /%%, ifi Jo i 56 A
MMClassification H1 & 28 FEFE R W 45 o

7.1.1 {EH7 MMClassification LI BFM %K

RBEAERF MobileNetV3-small fE RetinaNet [FET M4, MIELESCAUT .

_base_ = [
'../_base_/models/retinanet_r50_fpn.py',
'../_base_/datasets/coco_detection.py',
'../_base_/schedules/schedule_1x.py', '../_base_/default_runtime.py'
1
# please install mmcls>=1.0.0rc0

# 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/
mobilenet w3 small-=-8427ecf0 pth'

(Rt
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model = dict(
backbone=dict (
_delete_=True, # ¥ _base_ W %xT backbone W FEME
type='mmcls.MobileNetV3', # {#/f mmcls W# MobileNetV3
arch="small"',
out_indices=(3, 8, 11), # #% out_indices
init_cfg=dict (
type='Pretrained',
checkpoint=pretrained,
prefix='backbone."')), # MMCls ¥H T WML T IN%ENES X prefix="backbone.', #
TE¥MENE, FELXN prefix £H#.
# 5% in_channels
neck=dict (in_channels=[24, 48, 96], start_level=0))

7.1.2 &t MMClassification {§f TIMM sty B F M L&

i F MMClassification $2fit 7" PyTorch Image Models (t imm) & T/ 2513158 | F P40 7] DA 238 MM Classification
BHEMA timn PRET M. RS EfficientNet-B1 {2 RetinaNet MET %%, JUHELE T4
T

# https://github.com/open—-mmlab/mmdetection/blob/main/configs/timm_example/retinanet_
—timm efficientnet_bl_fpn_1x_coco.py
_base_ = [

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

./_base_/datasets/coco_detection.py"',

./_base_/schedules/schedule_1x.py', '../_base_/default_runtime.py'

# please install mmcls>=1.0.0rcO
# 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 xT backbone W FKMK
type='mmcls.TIMMBackbone', # #/f mmcls W timm & -F W%
model_name='efficientnet_bl"',
features_only=True,
pretrained=True,
out_indices=(1, 2, 3, 4)), # 6% out_indices
neck=dict (in_channels=[24, 40, 112, 320])) # 1% in_channels

optimizer = dict (type='SGD', 1lr=0.01, momentum=0.9, weight_decay=0.0001)
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type="mmcls.TIMMBackbone' ZE/R{E MMDetection F1{ii F§ MMClassification [} TIMMBackbone 2%,
AR, EfficientNet-Bl, H™ mmels 78 MMClassification J#, i TIMMBackbone R~
MMClassification H15Z 3} ) TIMMBackbone 32028 .

KT IR B A R B W] PAS2% MMEngine SCFY, T 4nal i Ff MMClassification 1) HAth backbone, 1]
PAZ:F MMClassification CHY .

7.2 {EFHGERNIEEE

RARIEAEN P f ] Mosaic, IBAEMARARFEREH MultiInageMixDataset, VA Faster R-CNN
BB, RET DA I A0 ARG S -

# BEEFTIF configs/faster_rcnn/faster-rcnn_r50_fpn_1x_coco.py , ¥HEWT FE
data_root = 'data/coco/'

dataset_type = 'CocoDataset'

img_scale=(1333, 800)

train_pipeline = [
dict (type='Mosaic', img_scale=img_scale, pad_val=114.0),
dict (
type="'RandomAffine',
scaling_ratio_range=(0.1, 2),
border=(-img_scale[0] // 2, -img_scale[l] // 2)), # HEEZTLEZLAEELHA 4 1,
BT DA B ATBE R 47 5 4 R IR B R B RS
dict (type='RandomFlip', prob=0.5),
dict (type='PackDetInputs'))

train_dataset = dict (
_delete_ = True, # MEALEWHEE
type="MultilImageMixDataset"',
dataset=dict (
type=dataset_type,
ann_file=data_root + 'annotations/instances_train2017.7json',
img_prefix=data_root + 'train2017/',
pipeline=|[
dict (type='LoadImageFromFile'),
dict (type='LoadAnnotations', with_bbox=True)
I
filter_empty_gt=False,
) s
pipeline=train_pipeline

)

(Rt

7.2. ERDERBIEERE 159



https://mmengine.readthedocs.io/zh_cn/latest/tutorials/config.md#%E8%B7%A8%E9%A1%B9%E7%9B%AE%E7%BB%A7%E6%89%BF%E9%85%8D%E7%BD%AE%E6%96%87%E4%BB%B6
https://github.com/open-mmlab/mmclassification/blob/dev-1.x/docs/en/tutorials/config.md

MMDetection, £ %5 3.0.0

(£ 50

data = dict (
train=train_dataset

)

7.3 EREXHPAEETRSEEIIGPRBRER TS

QERARTE R E S P 2RSS T8 T M2 A B LN R B R, AR AT DA hook SRS BiX A~
fit. DA ResNet S8+ M 251 Faster R-CNN 6, /RA] DAREE— A8+ M4 1 —AN 2 AR BLE SO s
0N custom_hooks:

_base_ = [
'../_base_/models/faster-rcnn_r50_fpn.py',
'../_base_/datasets/coco_detection.py',
'../_base_/schedules/schedule_1x.py', '../_base_/default_runtime.py'
1
model = dict (
# freeze one stage of the backbone network.
backbone=dict (frozen_stages=1),
)

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

[ B AE mmdet /core/hook/unfreeze_backbone_epoch_based_hook.py Woh HHOEH

UnfreezeBackboneEpochBasedHook 2%

from mmengine.model import is_model_wrapper
from mmengine.hooks import Hook

from mmdet.registry import HOOKS

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

"""Unfreeze backbone network Hook.

Args:

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

men

def _ _init__ (self, unfreeze_epoch=1):

self.unfreeze_epoch = unfreeze_epoch

def before_train_epoch(self, runner):

# Unfreeze the backbone network.

@3
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# 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

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

7.4 REHHETRSENEER

AERARAESRAG— BB T A B TE R, AR T DA BRI 1 0 288 5 A — A Dl ) P R it — A

W Bei ki i .
PA ResNet Hf:

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))

DAL AR i i A

74. REFHETRASKBEN
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(1, 64, 8, 8)
(1, 128, 4, 4)
(1, 256, 2, 2)
(1, 512, 1, 1)

AP A L 5 AR i) ResNet (depth=18) Bl B O W45 B EARAT 2B 4 T M 25 A dE 2L

7.5 MMDetection g1i)l|Zx Detectron2 g9iE#%Y

P el A [l Detectron2Wrapper MMTE MMDetection HH1{ii ff] Detectron2 fAEAL, FAT1HEL T Faster R-
CNN, Mask R-CNN Al RetinaNet [17~ 5l > 7E MMDetection H71)l|25:/ii7; Detectron2 [rj#% ,

A o BB Y B S P B A AR LR Detectron? FRRARTE] . BERLRIAALET, FRATE SEWIUA4L Detec-
tron2 FYERINREE, ARG RCE SO A IS F E 25 BOA R, BEACREIR T I i Bk . S A B
JeiEf i Detectron2 {2 434 A i Detectron2 [ rh . FEHEIRT BL, Detectron2 A2 45 LK 2 46 ]
MMDetection [j2EH ,

7.5.1 {§F Detectron2 gyl &4 E

Detectron2Wrapper W A T H] IH 4L ¥ A (i J§ MMDetection 1) 2 %. 0] L% ® model.
d2_detector.weights=xxx KM IN LW E, Bl40, AT LA H model.d2_detector.
weights='detectron2://ImageNetPretrained/MSRA/R-50.pkl" &3 ResNet-50 [ 7 Y| 2
MWE, B model.d2_detector.weights="'detectron2://COCO-InstanceSegmentation/
mask_rcnn_R_50_FPN_1x/137260431/model_final_a54504.pkl" M7k Detectron2 i H i T )I|
2511 Mask R-CNN ¢ &

WHE: NBEHEZEMM load_from g%, Detectron2 [ Fi il &k A A4, {H 7] PAJ# 3 tools/
model_converters/detectron2_to_mmdet.py %Xﬂ‘lﬁf)ﬁﬂ”%@ﬁﬂlﬁ'fﬁ%%ﬁ%o

FEMARET, P iZ B 55 tools/model_converters/detectron2_to_mmdet . py ¥ Detectron2 ¥
T SRR 46y MMDetection FJ 2 U454 .

python tools/model_converters/detectron2_to_mmdet.py Detectron? ckpt path
— {MMDetectron ckpt path/,
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CHAPTER 8

M MMDetection 2.x 1T = 3.x

MMDetection 3.x fiA - NERHH, 15 TI4% APLFIECE SCAEAE M . A SRS S 7EF B P A MMDe-
tection 2.x fRATERF] 3.x A . FATREAFE R AR LTRSS -
o BCE ST
* API fll Registry i
» T
o BRALTR
TR

IR BAETE AL SR P B BT AT PR, WA issue AP . FRATHYR ECA A SR TTH#R -
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mmdet.apis
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cHAPTER 10

mmdet.datasets

10.1 datasets

10.2 api_wrappers

class mmdet.datasets.api_wrappers.COCO (*args: Any, **kwargs: Any)

This class is almost the same as official pycocotools package.
It implements some snake case function aliases. So that the COCO class has the same interface as LVIS class.

class mmdet.datasets.api_wrappers.COCOPanoptic (*args: Any, **kwargs: Any)

This wrapper is for loading the panoptic style annotation file.
The format is shown in the CocoPanopticDataset class.
%% annotation_file (str, optional)—Path of annotation file. Defaults to None.

createIndex () — None

Create index.

load_anns (ids: Union[List[int], int] = []) — Optional[List[dict]]
Load anns with the specified ids.

self.anns is a list of annotation lists instead of a list of annotations.
%% ids (Union[List[int], int])-Integer ids specifying anns.

&\ Loaded ann objects.
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BAZRAE anns (List[dict], optional)

10.3 samplers

class mmdet.datasets.samplers.AspectRatioBatchSampler (sampler:
torch.utils.data.sampler.Sampler,
batch_size: int, drop_last: bool =
False)

A sampler wrapper for grouping images with similar aspect ratio (< 1 or.
>= 1) into a same batch.
B8
* sampler (Sampler)—Base sampler.
* batch_size (int) —Size of mini-batch.

* drop_last (bool) -If True, the sampler will drop the last batch if its size would be less

than batch_size.

class mmdet.datasets.samplers.ClassAwareSampler (dataset:
mmengine.dataset.base_dataset. BaseDataset,
seed: Optional[int] = None,
num_sample_class: int = 1)

Sampler that restricts data loading to the label of the dataset.

A class-aware sampling strategy to effectively tackle the non-uniform class distribution. The length of the training
data is consistent with source data. Simple improvements based on Relay Backpropagation for Effective Learning

of Deep Convolutional Neural Networks

The implementation logic is referred to https://github.com/Sense- X/TSD/blob/master/mmdet/datasets/samplers/

distributed_classaware_sampler.py
SH
* dataset —Dataset used for sampling.

* seed (int, optional)-random seed used to shuffle the sampler. This number should

be identical across all processes in the distributed group. Defaults to None.

* num_sample_class (int) —The number of samples taken from each per-label list. De-

faults to 1.

get_cat2imgs () — Dict[int, list]

Get a dict with class as key and img_ids as values.

&[] A dict of per-label image list, the item of the dict indicates a label index, corresponds to the

image index that contains the label.
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JRIAIRIY dict[int, list]

set_epoch (epoch: int) — None
Sets the epoch for this sampler.

When shuffle=True, this ensures all replicas use a different random ordering for each epoch. Otherwise,

the next iteration of this sampler will yield the same ordering.
%¥ epoch (int)-Epoch number.

class mmdet.datasets.samplers.GroupMultiSourceSampler (dataset:
mmengine.dataset.base_dataset. BaseDataset,
batch_size: int, source_ratio:
List[ Union[int, float]], shuffle: bool
= True, seed: Optional[int] = None)
Group Multi-Source Infinite Sampler.

According to the sampling ratio, sample data from different datasets but the same group to form batches.
S
e dataset (Sized)—The dataset.
* batch_size (int) —Size of mini-batch.

* source_ratio (list[int | float]) —The sampling ratio of different source

datasets in a mini-batch.
e shuffle (bool) —Whether shuffle the dataset or not. Defaults to True.
* seed (int, optional)-Random seed. If None, set a random seed. Defaults to None.

class mmdet.datasets.samplers.MultiSourceSampler (dataset: Sized, batch_size: int, source_ratio:
List[ Union[int, float]], shuffle: bool = True,
seed: Optional[int] = None)

Multi-Source Infinite Sampler.
According to the sampling ratio, sample data from different datasets to form batches.
ZH
* dataset (Sized) —The dataset.
* batch_size (int)—Size of mini-batch.

* source_ratio (list[int | float]) —The sampling ratio of different source

datasets in a mini-batch.
e shuffle (bool)—Whether shuffle the dataset or not. Defaults to True.

* seed (int, optional)-Random seed. If None, set a random seed. Defaults to None.
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dataset_type = 'ConcatDataset'

sub_dataset_type = 'CocoDataset'

data_root = 'data/coco/'

sup_ann = '../coco_semi_annos/instances_train2017.1@10.json’

unsup_ann = '../coco_semi_annos/"' \
'instances_train2017.1@10-unlabeled. json'

dataset = dict (type=dataset_type,

datasets=]|

dict (
type=sub_dataset_type,
data_root=data_root,
ann_file=sup_ann,
data_prefix=dict (img='train2017/"),
filter_cfg=dict (filter_empty_gt=True,
pipeline=sup_pipeline),

dict (
type=sub_dataset_type,
data_root=data_root,
ann_file=unsup_ann,
data_prefix=dict (img='train2017/"),
filter_cfg=dict (filter_empty_gt=True,
pipeline=unsup_pipeline),

1)

train_dataloader = dict (

batch_size=5,

num_workers=5,

persistent_workers=True,

sampler=dict (type="MultiSourceSampler',
batch_size=5, source_ratio=[1, 4]),

batch_sampler=None,

dataset=dataset)

min_size=32),

min_size=32),

set_epoch (epoch: int) — None

Not supported in ‘epoch-based runner.
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10.4 transforms
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cHAaPTER 11

mmdet.engine

11.1 hooks

class mmdet.engine.hooks.CheckInvalidLossHook (interval: int = 50)
Check invalid loss hook.

This hook will regularly check whether the loss is valid during training.
%% interval (int)-Checking interval (every k iterations). Default: 50.

after_train_iter (runner: mmengine.runner.runner.Runner, batch_idx: int, data_batch: Optional[dict] =
None, outputs: Optional[dict] = None) — None

Regularly check whether the loss is valid every n iterations.
S
* runner (Runner) —The runner of the training process.
e batch_idx (int) -The index of the current batch in the train loop.
e data_batch (dict, Optional)—Datafrom dataloader. Defaults to None.
e outputs (dict, Optional)—Outputs from model. Defaults to None.

class mmdet.engine.hooks.DetVisualizationHook (draw: bool = False, interval: int = 50, score_thr:
float = 0.3, show: bool = False, wait_time: float
= 0.0, test_out_dir: Optional[str] = None,
backend_args: Optional[dict] = None)

Detection Visualization Hook. Used to visualize validation and testing process prediction results.
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In the testing phase:

1. If show is True, it means that only the prediction results are visualized without storing data, so

vis_backends needs to be excluded.

2. If test_out_dir is specified, it means that the prediction results need to  be saved  to
test_out_dir. In order to avoid vis_backends also storing data, so vis_backends needs

to be excluded.

3. vis_backends takes effect if the user does not specify show and fest out dir". You can set
vis_backends to WandbVisBackend or TensorboardVisBackend to store the prediction result

in Wandb or Tensorboard.

SH

* draw (bool) —whether to draw prediction results. If it is False, it means that no drawing will

be done. Defaults to False.
e interval (int)—The interval of visualization. Defaults to 50.
* score_thr (float) —The threshold to visualize the bboxes and masks. Defaults to 0.3.
* show (bool) —Whether to display the drawn image. Default to False.
* wait_time (float)The interval of show (s). Defaults to 0.

* test_out_dir(str, optional)-directorywhere painted images will be saved in test-

ing process.

* backend_args (dict, optional)-Arguments to instantiate the corresponding back-

end. Defaults to None.

after_test_iter (runner: mmengine.runner.runner.Runner, batch_idx: int, data_batch: dict, outputs:
Sequence[mmdet.structures.det_data_sample.DetDataSample]/) — None

Run after every testing iterations.
S8
e runner (Runner) —The runner of the testing process.
e batch_idx (int) -The index of the current batch in the val loop.
¢ data_batch (dict)—Data from dataloader.

* outputs (Sequence[DetDataSample]) —A batch of data samples that contain annota-

tions and predictions.

after_val_iter (runner: mmengine.runner.runner.Runner, batch_idx: int, data_batch: dict, outputs:
Sequence[mmdet.structures.det_data_sample.DetDataSample/) — None

Run after every self.interval validation iterations.

SH
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e runner (Runner) —The runner of the validation process.
e batch_idx (int) —The index of the current batch in the val loop.
¢ data_batch (dict) —Data from dataloader.

* outputs (Sequence[DetDataSample]]) —A batch of data samples that contain annota-

tions and predictions.

class mmdet.engine.hooks.MeanTeacherHook (momentum: float = 0.001, interval: int = 1,
skip_buffer=True)
Mean Teacher Hook.

Mean Teacher is an efficient semi-supervised learning method in Mean Teacher. This method requires two models
with exactly the same structure, as the student model and the teacher model, respectively. The student model updates
the parameters through gradient descent, and the teacher model updates the parameters through exponential moving
average of the student model. Compared with the student model, the teacher model is smoother and accumulates

more knowledge.
S8
* momentum (float)—

The momentum used for updating teacher’ s parameter. Teacher’ s parameter are up-
dated with the formula:

teacher = (1-momentum) * teacher + momentum * student. Defaults to 0.001.
e interval (int)-Update teacher’ s parameter every interval iteration. Defaults to 1.

* skip_buffers (bool) ~Whether to skip the model buffers, such as batchnorm running

stats (running_mean, running_var), it does not perform the ema operation. Default to True.

after_train_iter (runner: mmengine.runner.runner.Runner, batch_idx: int, data_batch: Optional[dict] =
None, outputs: Optional[dict] = None) — None

Update teacher’ s parameter every self.interval iterations.

before_train (runner: mmengine.runner.runner.Runner) — None

To check that teacher model and student model exist.

momentum_update (model: torch.nn.modules.module. Module, momentum: float) — None

Compute the moving average of the parameters using exponential moving average.

class mmdet.engine.hooks.MemoryProfilerHook (interval: int = 50)
Memory profiler hook recording memory information including virtual memory, swap memory, and the memory

of the current process.

%% interval (int)-Checking interval (every k iterations). Default: 50.
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after_test_iter (runner: mmengine.runner.runner.Runner, batch_idx: int, data_batch: Optional[dict] =
None, outputs: Optional[Sequence[mmdet.structures.det_data_sample.DetDataSample]]
= None) — None

Regularly record memory information.
S8
e runner (Runner) —The runner of the testing process.
e batch_idx (int) —The index of the current batch in the test loop.
e data_batch (dict, optional)—Datafrom dataloader. Defaults to None.

* outputs (Sequence[DetDataSample], optional) —Outputs from model. Defaults to

None.

after_train_iter (runner: mmengine.runner.runner. Runner, batch_idx: int, data_batch: Optional[dict] =
None, outputs: Optional[dict] = None) — None

Regularly record memory information.
S8
e runner (Runner) —The runner of the training process.
e batch_idx (int) —The index of the current batch in the train loop.
e data_batch (dict, optional)—Datafrom dataloader. Defaults to None.
e outputs (dict, optional)—Outputs from model. Defaults to None.

after_val_iter (runner: mmengine.runner.runner.Runner, batch_idx: int, data_batch: Optional[dict] =
None, outputs: Optional[Sequence[mmdet.structures.det_data_sample.DetDataSample]] =
None) — None

Regularly record memory information.
e
e runner (Runner) —The runner of the validation process.
e batch_idx (int) —The index of the current batch in the val loop.
e data_batch (dict, optional)-Datafrom dataloader. Defaults to None.

* outputs (Sequence[DetDataSample], optional) ~Outputs from model. Defaults to

None.

class mmdet.engine.hooks.NumClassCheckHook

Check whether the num_classes in head matches the length of classes in dataset. metainfo.

before_train_epoch (runner: mmengine.runner.runner.Runner) — None

Check whether the training dataset is compatible with head.

% runner (Runner) —The runner of the training or evaluation process.
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before_val_epoch (runner: mmengine.runner.runner.Runner) — None

Check whether the dataset in val epoch is compatible with head.
%% runner (Runner) —The runner of the training or evaluation process.

class mmdet.engine.hooks.PipelineSwitchHook (switch_epoch, switch_pipeline)

Switch data pipeline at switch_epoch.
SH
* switch_epoch (int) —switch pipeline at this epoch.
* switch_pipeline (1ist [dict]) —the pipeline to switch to.

before_train_epoch (runner)
switch pipeline.
class mmdet.engine.hooks.SetEpochInfoHook

Set runner’ s epoch information to the model.

before_train_epoch (runner)

All subclasses should override this method, if they need any operations before each training epoch.
¥ runner (Runner)—The runner of the training process.

class mmdet.engine.hooks.SyncNormHook

Synchronize Norm states before validation, currently used in YOLOX.

before_val_epoch (runner)

Synchronizing norm.

class mmdet.engine.hooks.YOLOXModeSwitchHook (num_last_epochs: int = 15, skip_type_keys:
Sequence[str] = (‘Mosaic’, 'RandomAffine’,
‘MixUp’))
Switch the mode of YOLOX during training.

This hook turns off the mosaic and mixup data augmentation and switches to use L1 loss in bbox_head.

%% num_last_epochs ~The number of latter epochs in the end of the training to close the data

augmentation and switch to L1 loss. Defaults to 15.

before_train_epoch (runner) — None

Close mosaic and mixup augmentation and switches to use L1 loss.
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11.2 optimizers

class mmdet.engine.optimizers.LearningRateDecayOptimizerConstructor (optim_wrapper_cfg:
dict,
paramwise_cfg:
Optional[dict]

= None)

add_params (params: List[dict], module: torch.nn.modules.module. Module, **kwargs) — None

Add all parameters of module to the params list.

The parameters of the given module will be added to the list of param groups, with specific rules defined by

paramwise_cfg.
e params (1ist [dict])—A list of param groups, it will be modified in place.

¢ module (nn.Module)—-The module to be added.

11.3 runner

class mmdet.engine.runner.TeacherStudentValloop (runner, dataloader:
Union[torch.utils.data.dataloader. Dataloader,
Dict], evaluator:
Union[mmengine.evaluator.evaluator. Evaluator,
Dict, List], fpl16: bool = False)

Loop for validation of model teacher and student.

run ()

Launch validation for model teacher and student.

11.4 schedulers

class mmdet.engine.schedulers.QuadraticWarmupLR (optimizer, *args, **kwargs)

Warm up the learning rate of each parameter group by quadratic formula.
S
* optimizer (Optimizer)-Wrapped optimizer.
* begin (int) —Step at which to start updating the parameters. Defaults to 0.

* end (int) —Step at which to stop updating the parameters. Defaults to INF.
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* last_step (int) —The index of last step. Used for resume without state dict. Defaults to
-1.

* by_epoch (bool) —~Whether the scheduled parameters are updated by epochs. Defaults to

True.
* verbose (bool) -Whether to print the value for each update. Defaults to False.

class mmdet.engine.schedulers.QuadraticWarmupMomentum (optimizer, *args, **kwargs)

Warm up the momentum value of each parameter group by quadratic formula.
BH
* optimizer (Optimizer)-Wrapped optimizer.
* begin (int) —Step at which to start updating the parameters. Defaults to 0.
* end (int) —Step at which to stop updating the parameters. Defaults to INF.

* last_step (int) —The index of last step. Used for resume without state dict. Defaults to
-1.

* by_epoch (bool) -Whether the scheduled parameters are updated by epochs. Defaults to

True.
* verbose (bool) -~Whether to print the value for each update. Defaults to False.

class mmdet.engine.schedulers.QuadraticWarmupParamScheduler (optimizer:
torch.optim.optimizer.Optimizer,
param_name: Str, begin: int
=0, end: int =
1000000000, last_step: int
= - 1, by_epoch: bool =
True, verbose: bool =
False)

Warm up the parameter value of each parameter group by quadratic formula:

2t +1
X =Xi1+ ————5 X Xpase
(end — begin)

* optimizer (Optimizer)-Wrapped optimizer.

* param_name (str)-—Name of the parameter to be adjusted, such as 1 r, momentumn.
* begin (int) —Step at which to start updating the parameters. Defaults to 0.

* end (int) —Step at which to stop updating the parameters. Defaults to INF.

* last_step (int) —The index of last step. Used for resume without state dict. Defaults to
-1.
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* by_epoch (bool) —~Whether the scheduled parameters are updated by epochs. Defaults to

True.
* verbose (bool) -Whether to print the value for each update. Defaults to False.

classmethod build_iter_from_epoch (*args, begin=0, end=1000000000, by_epoch=True,
epoch_length=None, **kwargs)

Build an iter-based instance of this scheduler from an epoch-based config.
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cHAPTER 12

mmdet.evaluation

12.1 functional

mmdet .evaluation. functional .average_precision (recalls, precisions, mode="area’)

Calculate average precision (for single or multiple scales).
SH
* recalls (ndarray) —shape (num_scales, num_dets) or (num_dets, )
* precisions (ndarray) —shape (num_scales, num_dets) or (num_dets, )
* mode (str)—‘area’ or ‘1lpoints’, ‘area’ means calculating the area under precision-recall

curve, ‘llpoints’ means calculating the average precision of recalls at [0, 0.1, -+, 1]

& IH] calculated average precision

BRHAY float or ndarray

mmdet .evaluation. functional .bbox_overlaps (bboxesl, bboxes2, mode='iou’, eps=1e-006,

use_legacy_coordinate=False)

Calculate the ious between each bbox of bboxes1 and bboxes2.
S
* bboxesl (ndarray)—Shape (n, 4)

* bboxes2 (ndarray)—Shape (k, 4)

* mode (str) -IOU (intersection over union) or IOF (intersection over foreground)
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* use_legacy_coordinate (bool) ~Whether to use coordinate system in mmdet v1.x.
which means width, height should be calculated as ‘x2 - x1 + I‘and ‘y2 -yl + 1’ re-
spectively. Note when function is used in VOCDataset, it should be True to align with the
official implementation http://host.robots.ox.ac.uk/pascal/VOC/voc2012/VOCdevkit_18-May-
201 1.tar Default: False.

j&E] Shape (n, k)
BRFIRHAY jous (ndarray)

mmdet .evaluation. functional .cityscapes_classes () — list

Class names of Cityscapes.

mmdet .evaluation.functional.coco_classes () — list
Class names of COCO.

mmdet .evaluation. functional.coco_panoptic_classes () — list

Class names of COCO panoptic.

mmdet .evaluation. functional.eval_map (det_results, annotations, scale_ranges=None, iou_thr=0.5,
ioa_thr=None, dataset=None, logger=None, tpfp_fn=None,
nproc=4, use_legacy_coordinate=False, use_group_of=False,
eval_mode="area’)

Evaluate mAP of a dataset.

S

* det_results (list[1list]) —[[clsl_det, cls2_det, ---], ---]. The outer list indicates

images, and the inner list indicates per-class detected bboxes.

e annotations (I1ist [dict])—Ground truth annotations where each item of the list in-

dicates an image. Keys of annotations are:

bboxes: numpy array of shape (n, 4)

labels: numpy array of shape (n, )

bboxes_ignore (optional): numpy array of shape (k, 4)

labels_ignore (optional): numpy array of shape (k, )

* scale_ranges (list[tuple] | None)-Range of scales to be evaluated, in the for-
mat [(minl, max1), (min2, max2), ---]. A range of (32, 64) means the area range between
(32**2, 64**2), Defaults to None.

e iou_thr (float) -IoU threshold to be considered as matched. Defaults to 0.5.

* ioa_thr (float | None)-loA threshold to be considered as matched, which only used

in Openlmages evaluation. Defaults to None.

e dataset (list[str] | str | None)-Dataset name or dataset classes, there are mi-

o 7

nor differences in metrics for different datasets, e.g. “voc” , “imagenet_det” , etc. Defaults
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to None.

logger (logging.Logger | str | None) —The way to print the mAP summary.
See mmengine.logging.print_log() for details. Defaults to None.

tpfp_£fn (callable | None) —The function used to determine true/ false posi-
tives. If None, tpfp_default () is used as default unless dataset is ‘det’ or ‘vid’
(tpfp_imagenet () in this case). If it is given as a function, then this function is used to

evaluate tp & fp. Default None.
nproc (int) —Processes used for computing TP and FP. Defaults to 4.

use_legacy_coordinate (bool) —Whether to use coordinate system in mmdet v1.x.
which means width, height should be calculated as ‘x2-x1 + 1°and ‘y2 -yl + 1’ respectively.
Defaults to False.

use_group_of (bool) —Whether to use group of when calculate TP and FP, which only

used in Openlmages evaluation. Defaults to False.

eval_mode (str) — ‘area’ or ‘llpoints’ , ‘area’ means calculating the area under
precision-recall curve, ‘1lpoints’ means calculating the average precision of recalls at [0,
0.1, ---, 1], PASCAL VOC2007 uses 1 I points as default evaluate mode, while others are ‘area’

. Defaults to ‘area’ .

&\l (mAP, [dict, dict, ---])

B tuple

mmdet .evaluation. functional.eval_recalls (gts, proposals, proposal_nums=None, iou_thrs=0.5,

logger=None, use_legacy_coordinate=False)

Calculate recalls.

S

gts (1ist [ndarray]) —alist of arrays of shape (n, 4)

proposals (1ist [ndarray]) —alist of arrays of shape (k, 4) or (k, 5)
proposal_nums (int | Sequence[int])-Top N proposals to be evaluated.
iou_thrs (float | Sequence[float ])-loU thresholds. Default: 0.5.

logger (logging.Logger | str | None) —The way to print the recall summary.
See mmengine.logging.print_log() for details. Default: None.

use_legacy_coordinate (bool)-Whether use coordinate system in mmdet vl.x. “1”
was added to both height and width which means w, h should be computed as ‘x2 - x1 + 1°
and ‘y2-yl+1’ . Default: False.

jR[A] recalls of different ious and proposal nums

R ERH ndarray

12.1. functional
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mmdet .evaluation. functional .evaluateImgLists (prediction_list: list, groundtruth_list: list, args:
object, backend_args: Optional[dict] = None,
dump_matches: bool = False) — dict

A wrapper of obj:“cityscapesscripts.evaluation.

evallnstanceLevelSemanticLabeling.evaluateImgLists“. Support loading groundtruth image from file backend.
:param prediction_list: A list of prediction txt file. :type prediction_list: list :param groundtruth_list: A list of

groundtruth image file. :type groundtruth_list: list :param args: A global object setting in

obj:cityscapesscripts.evaluation. evallnstancelevelSemanticLabeling

S

* backend_args (dict, optional)—Arguments to instantiate the preifx of uri corre-

sponding backend. Defaults to None.
* dump_matches (bool)-whether dump matches.json. Defaults to False.
& [1] The computed metric.
BRMIRAY dict
mmdet .evaluation.functional.get_classes (dataset) — list
Get class names of a dataset.

mmdet .evaluation. functional .imagenet_det_classes () — list

Class names of ImageNet Det.

mmdet .evaluation.functional.imagenet_vid_classes () — list

Class names of ImageNet VID.

mmdet .evaluation.functional .objects365vl_classes () — list
Class names of Objects365 V1.

mmdet .evaluation.functional.objects365v2_classes () — list
Class names of Objects365 V2.

mmdet .evaluation.functional.oid_challenge_classes () — list

Class names of Open Images Challenge.

mmdet .evaluation.functional.oid_v6_classes () — list

Class names of Open Images V6.

mmdet .evaluation. functional.plot_iou_recall (recalls, iou_thrs)

Plot IoU-Recalls curve.
ZH
* recalls (ndarray or 1list)-shape (k,)

* iou_thrs (ndarray or 1ist)-same shape as recalls
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mmdet .evaluation. functional.plot_num_recall (recalls, proposal_nums)

Plot Proposal_num-Recalls curve.
S8
* recalls (ndarray or 1ist)-shape (k,)
* proposal_nums (ndarray or 1ist)-same shape as recalls

mmdet .evaluation.functional .pq_compute_multi_core (matched_annotations_list, gt_folder,
pred_folder, categories,
backend_args=None, nproc=32)

Evaluate the metrics of Panoptic Segmentation with multithreading.
Same as the function with the same name in panopticapi.
BH

* matched_annotations_1list (1ist)—The matched annotation list. Each element is

a tuple of annotations of the same image with the format (gt_anns, pred_anns).
* gt_folder (str)-The path of the ground truth images.
* pred_folder (str) -The path of the prediction images.
* categories (str) —The categories of the dataset.

* backend_args (object) —The file client of the dataset. If None, the backend will be set

to local.

* nproc (int) -Number of processes for panoptic quality computing. Defaults to 32. When

nproc exceeds the number of cpu cores, the number of cpu cores is used.

mmdet .evaluation.functional.pq_compute_single_core (proc_id, annotation_set, gt_folder,
pred_folder, categories,
backend_args=None, print_log=False)

The single core function to evaluate the metric of Panoptic Segmentation.

Same as the function with the same name in panopticapi. Only the function to load the images is changed to use
the file client.

SH
* proc_id (int) —The id of the mini process.
* gt_folder (str) -The path of the ground truth images.
* pred_folder (str)-The path of the prediction images.
* categories (str)—The categories of the dataset.

* backend_args (object) —The Backend of the dataset. If None, the backend will be set

to local.
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* print_log (bool) -Whether to print the log. Defaults to False.

mmdet .evaluation. functional.print_map_summary (mean_ap, results, dataset=None,
scale_ranges=None, logger=None)

Print mAP and results of each class.
A table will be printed to show the gts/dets/recall/AP of each class and the mAP.
S8
* mean_ap (float) —Calculated from eval_map().
e results (list [dict])—Calculated from eval_map().
* dataset (list[str] | str | None)-Dataset name or dataset classes.
* scale_ranges (list[tuple] | None)-Range of scales to be evaluated.

* logger (logging.Logger | str | None) —The way to print the mAP summary.

See mmengine.logging.print_log() for details. Defaults to None.

mmdet .evaluation.functional .print_recall_summary (recalls, proposal_nums, iou_thrs,
row_idxs=None, col_idxs=None,
logger=None)

Print recalls in a table.
S8
e recalls (ndarray) —calculated from bbox_recalls
* proposal_nums (ndarray or list)—top N proposals
e iou_thrs (ndarray or 1ist)—iou thresholds
e row_idxs (ndarray) —which rows(proposal nums) to print
* col_idxs (ndarray) —which cols(iou thresholds) to print

* logger (logging.Logger | str | None)-The way to print the recall summary.
See mmengine.logging.print_log() for details. Default: None.

mmdet .evaluation.functional.voc_classes () — list
Class names of PASCAL VOC.

12.2 metrics

186 Chapter 12. mmdet.evaluation



187



MMDetection, £ %5 3.0.0

cHAPTER 13

mmdet.models

13.1 backbones

13.2 data_preprocessors
13.3 dense_heads

13.4 detectors

13.5 layers

13.6 losses

13.7 necks

13.8 roi_heads

13.9 seg_heads

13.10 task modules
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cHAPTER 14

mmdet.structures

14.1 structures

class mmdet.structures.DetDataSample (* metainfo: Optional[dict] = None, **kwargs)

A data structure interface of MMDetection. They are used as interfaces between different components.
The attributes in DetDataSample are divided into several parts:

e “proposals‘“‘(InstanceData): Region proposals used in two-stage detectors.

e “gt_instances“(InstanceData): Ground truth of instance annotations.

¢ “pred_instances“(InstanceData): Instances of model predictions.

* “ignored_instances‘‘(InstanceData): Instances to be ignored during training/testing.

o “gt_panoptic_seg“‘(PixelData): Ground truth of panoptic segmentation.

¢ ‘“pred_panoptic_seg‘“(PixelData): Prediction of panoptic segmentation.

* “got sem_seg“(PixelData): Ground truth of semantic segmentation.

» “pred_sem_seg“(PixelData): Prediction of semantic segmentation.
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SCRREBI

>>> import torch
>>> import numpy as np
>>> from mmengine.structures import InstanceData

>>> from mmdet.structures import DetDataSample

>>> data_sample = DetDataSample ()
>>> img_meta = dict (img_shape=(800, 1196),
pad_shape= (800, 1216))
>>> gt_instances = InstanceData (metainfo=img_meta)
>>> gt_instances.bboxes = torch.rand((5, 4))
>>> gt_instances.labels = torch.rand((5,))
>>> data_sample.gt_instances = gt_instances
>>> assert 'img_shape' in data_sample.gt_instances.metainfo_keys ()
>>> len (data_sample.gt_instances)
5

>>> print (data_sample)

<DetDataSample(
META INFORMATION
DATA FIELDS gt_instances: <InstanceData(
META INFORMATION pad_shape: (800, 1216) img_shape: (800, 1196)

DATA FIELDS labels: tensor([0.8533, 0.1550, 0.5433, 0.7294, 0.5098])
bboxes: tensor([[9.7725e-01, 5.8417e-01, 1.7269e-01, 6.5694¢-01],

[1.7894e-01, 5.1780e-01, 7.0590e-01, 4.8589e-01], [7.0392e-01,
6.6770e-01, 1.7520e-01, 1.4267e-01], [2.2411e-01, 5.1962e-01,
9.6953e-01, 6.6994e-01], [4.1338e-01, 2.1165e-01, 2.7239e-04,
6.8477e-01]])

) at 0x7f21fb1b9190>
) at 0x7f21fb1b9880>
>>> pred_instances = InstanceData (metainfo=img_meta)
>>> pred_instances.bboxes = torch.rand((5, 4))
>>> pred_instances.scores = torch.rand((5,))

>>> data_sample = DetDataSample (pred_instances=pred_instances)

>>> assert 'pred_instances' in data_sample
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>>> data_sample = DetDataSample ()

>>> gt_instances_data = dict(
bboxes=torch.rand (2, 4),
labels=torch.rand(2),
masks=np.random.rand (2, 2, 2))

>>> gt_instances = InstanceData(**gt_instances_data)

>>> data_sample.gt_instances = gt_instances

>>> assert 'gt_instances' in data_sample

>>> assert 'masks' in data_sample.gt_instances

>>> data_sample = DetDataSample ()

>>> gt_panoptic_seg_data = dict (panoptic_seg=torch.rand (2, 4))
>>> gt_panoptic_seg = PixelData (**gt_panoptic_seg_data)

>>> data_sample.gt_panoptic_seg = gt_panoptic_seg

>>> print (data_sample)

<DetDataSample(
META INFORMATION
DATA FIELDS _gt_panoptic_seg: <BaseDataElement(
META INFORMATION
DATA FIELDS panoptic_seg: tensor([[0.7586, 0.1262, 0.2892, 0.9341],
[0.3200, 0.7448, 0.1052, 0.5371]1)
) at 0x7f66¢2bb7730>
gt_panoptic_seg: <BaseDataElement(
META INFORMATION
DATA FIELDS panoptic_seg: tensor([[0.7586, 0.1262, 0.2892, 0.9341],
[0.3200, 0.7448, 0.1052, 0.5371]])
) at 0x7f66c2bb7730>

) at O0x7f66c2bb7280> »> data_sample = DetDataSample() »> gt_segm_seg _data =
dict(segm_seg=torch.rand(2, 2, 2)) »> gt _segm_seg = PixelData(**gt_segm_seg_data) »>
data_sample.gt_segm_seg = gt_segm_seg »> assert ‘gt segm_seg’ in data_sample »> assert

‘segm_seg’ in data_sample.gt_segm_seg
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14.2 bbox

14.3 mask
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cHAPTER 15

mmdet.testing
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cHAPTER 106

mmdet.visualization
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CHAPTER 17

mmdet.utils

class mmdet.utils.AvoidOOM (to_cpu=True, test=False)
Try to convert inputs to FP16 and CPU if got a PyTorch’ s CUDA Out of Memory error. It will do the following

steps:
1. First retry after calling torch.cuda.empty_cache().

2. If that still fails, it will then retry by converting inputs
to FP16.
3. If that still fails trying to convert inputs to CPUs.

In this case, it expects the function to dispatch to CPU implementation.

S

* to_cpu (bool) —Whether to convert outputs to CPU if get an OOM error. This will slow

down the code significantly. Defaults to True.

* test (bool) —Skip _ignore_torch_cuda_oom operate that can use lightweight data in unit

test, only used in test unit. Defaults to False.
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SCRREBI

>>> from mmdet.utils.memory import AvoidOOM
>>> Avol1dCUDAOOM = AvoidOOM ()

>>> output = AvoidOOM.retry_if_cuda_oom (
>>> some_torch_function) (inputl, input2)
>>> # To use as a decorator

>>> # from mmdet.utils import AvoidCUDAOOM
>>> @AvoidCUDAOOM.retry_if_cuda_oom

>>> def function(*args, **kwargs):

>>> return None

14

T

1. The output may be on CPU even if inputs are on GPU. Processing on CPU will slow down the code
significantly.

2. When converting inputs to CPU, it will only look at each argument and check if it has .device and .to

for conversion. Nested structures of tensors are not supported.

3. Since the function might be called more than once, it has to be stateless.

retry_if cuda_oom (func)

Makes a function retry itself after encountering pytorch’ s CUDA OOM error.

The implementation logic is referred to https://github.com/facebookresearch/detectron2/blob/main/

detectron2/utils/memory.py
2% func —a stateless callable that takes tensor-like objects as arguments.
& [A] a callable which retries func if OOM is encountered.
BRI func

mmdet .utils.all_reduce_dict (py_dict, op='sum’, group=None, to_float=True)
Apply all reduce function for python dict object.

The code is modified from https://github.com/Megvii- BaseDetection/YOLOX/blob/main/yolox/utils/allreduce_norm.py.

NOTE: make sure that py_dict in different ranks has the same keys and the values should be in the same shape.

Currently only supports nccl backend.
BH
* py_dict (dict) -Dict to be applied all reduce op.

* op (str)—Operator, could be ‘sum’ or ‘mean’ . Default: ‘sum’

198 Chapter 17. mmdet.utils


https://github.com/facebookresearch/detectron2/blob/main/detectron2/utils/memory.py
https://github.com/facebookresearch/detectron2/blob/main/detectron2/utils/memory.py
https://github.com/Megvii

MMDetection, £ %5 3.0.0

* group (torch.distributed.group, optional) —Distributed group, Default: None.
* to_float (bool) —Whether to convert all values of dict to float. Default: True.

R H] reduced python dict object.

&M% OrderedDict

mmdet .utils.allreduce_grads (params, coalesce=True, bucket_size_mb=- 1)

Allreduce gradients.
S8
* params (list [torch.Parameters]) —List of parameters of a model

* coalesce (bool, optional)—-Whether allreduce parameters as a whole. Defaults to

True.
* bucket_size_mb (int, optional)-Size of bucket, the unit is MB. Defaults to -1.

mmdet .utils.collect_env ()

Collect the information of the running environments.

mmdet .utils.compat_cfg (cfg)

This function would modify some filed to keep the compatibility of config.
For example, it will move some args which will be deprecated to the correct fields.

mmdet .utils.find_latest_checkpoint (path, suffix="pth’)

Find the latest checkpoint from the working directory.
S8
» path (str) —The path to find checkpoints.
» suffix (str) —File extension. Defaults to pth.
&[0l File path of the latest checkpoint.

R AIJEM latest_path(str | None)

ElL::

mmdet.utils.get_caller_name ()

Get name of caller method.

1

mmdet .utils.get_test_pipeline_cf£fqg (cfg: Union[str, mmengine.config.config.ConfigDict])
mmengine.config.config. ConfigDict

Get the test dataset pipeline from entire config.
%4 cfqg (str or ConfigDict) —the entire config. Can be a config file ora ConfigDict.

R[] the config of test dataset.
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BRERI CconfigDict

mmdet .utils.log_img_scale (img_scale, shape_order="hw’, skip_square=False)

Log image size.
S8
* img_scale (tuple) -Image size to be logged.

* shape_order (str, optional)-The order of image shape. ‘hw’ for (height, width)
and ‘wh’ for (width, height). Defaults to ‘hw’ .

* skip_square (bool, optional)—Whether to skip logging for square img_scale. De-

faults to False.
R[] Whether to have done logging.

BRI bool

mmdet .utils.reduce_mean (fensor)

“Obtain the mean of tensor on different GPUs.

mmdet .utils.register_all_modules (init_default_scope: bool = True) — None

Register all modules in mmdet into the registries.

%4 init_default_scope (bool) —Whether initialize the mmdet default scope. When
init_default_scope=True, the global default scope will be set to mmdet, and all registries will
build modules from mmdet’ s registry node. To understand more about the registry, please
refer to https://github.com/open-mmlab/mmengine/blob/main/docs/en/tutorials/registry.md De-

faults to True.

mmdet .utils.replace_cfg_vals (ori_cfg)

Replace the string “${key}” with the corresponding value.

Replace the “${key}” with the value of ori_cfg.key in the config. And support replacing the chained
${key}. Such as, replace “${key0.keyl}” with the value of cfg.keyO.keyl. Code is modified from ‘vars.py
< https://github.com/microsoft/SoftTeacher/blob/main/ssod/utils/vars.py>‘_ # noga: E5S01

%% ori_cfg(mmengine.config.Config)-The origin configwith “${key}” generated from
a file.

1R[] The config with “${key}” replaced by the corresponding value.

R IEIRI updated_cfg [mmengine.config.Config]

mmdet .utils.setup_cache_size_limit_of_dynamo ()

Setup cache size limit of dynamo.

Note: Due to the dynamic shape of the loss calculation and post-processing parts in the object detec-
tion algorithm, these functions must be compiled every time they are run. Setting a large value for
torch._dynamo.config.cache_size_limit may result in repeated compilation, which can slow down training and test-

ing speed. Therefore, we need to set the default value of cache_size_limit smaller. An empirical value is 4.
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mmdet .utils.setup_multi_processes (cfg)

Setup multi-processing environment variables.

mmdet .utils.split_batch (img, img_metas, kwargs)

Split data_batch by tags.

Code is modified from <https://github.com/microsoft/SoftTeacher/blob/main/ssod/utils/structure_utils.py> #
noga: E501

B

* img (Tensor) —of shape (N, C, H, W) encoding input images. Typically these should be

mean centered and std scaled.

* img metas (list [dict])-Listof image info dict where each dict has: ‘img_shape’ ,
‘scale_factor’ , ‘flip’ , and may also contain ‘filename’ , ‘ori_shape’ , ‘pad_shape’
,and ‘img_norm_cfg’ . For details on the values of these keys, see mmdet .datasets.

pipelines.Collect.
* kwargs (dict) —Specific to concrete implementation.
B

a dict that data_batch splited by tags, suchas ‘sup’, ‘unsup_teacher’ ,and ‘unsup_student’

WRIAIRIM data_groups (dict)

mmdet .utils.sync_random_seed (seed=None, device="cuda’)

Make sure different ranks share the same seed.

All workers must call this function, otherwise it will deadlock. This method is generally used in DistributedSampler,

because the seed should be identical across all processes in the distributed group.

In distributed sampling, different ranks should sample non-overlapped data in the dataset. Therefore, this function
is used to make sure that each rank shuffles the data indices in the same order based on the same seed. Then

different ranks could use different indices to select non-overlapped data from the same data list.
S8
e seed (int, Optional)—-The seed. Default to None.
* device (str)—The device where the seed will be put on. Default to ‘cuda’ .
&M Seed to be used.
BRI int
mmdet .utils.update_data_root (cfg, logger=None)
Update data root according to env MMDET_DATASETS.

If set env MMDET_DATASETS, update cfg.data_root according to MMDET_DATASETS. Otherwise, using

cfg.data_root as default.
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BH
* cfg (Config) -The model config need to modify

* logger (logging.Logger | str | None)—the way to print msg
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18.2 #RIRE

o FTERRIENEAE coco_2017_train Eill%:, HF coco_2017_val LB,
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18.3 ImageNet Fii)l| ZriE Y

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),
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18.4 Baselines

18.4.1 RPN

E5% RPN,

18.4.2 Faster R-CNN

2% Faster R-CNN,

18.4.3 Mask R-CNN

%2 Mask R-CNN,
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18.4.4 Fast R-CNN ({&E BRIt E /Y proposals)

523 Fast R-CNN,

18.4.5 RetinaNet

2% RetinaNet,

18.4.6 Cascade R-CNN and Cascade Mask R-CNN

2% Cascade R-CNN,

18.4.7 Hybrid Task Cascade (HTC)

ES% HIC,

18.4.8 SSD

&% SSD,

18.4.9 Group Normalization (GN)

15§22 Group Normalization

18.4.10 Weight Standardization

15 2&% Weight Standardization,

18.4.11 Deformable Convolution v2

15 2% Deformable Convolutional Networks,
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https://github.com/open-mmlab/mmdetection/blob/main/configs/cascade_rcnn
https://github.com/open-mmlab/mmdetection/blob/main/configs/htc
https://github.com/open-mmlab/mmdetection/blob/main/configs/ssd
https://github.com/open-mmlab/mmdetection/blob/main/configs/gn
https://github.com/open-mmlab/mmdetection/blob/main/configs/gn+ws
https://github.com/open-mmlab/mmdetection/blob/main/configs/dcn

MMDetection, £ %5 3.0.0

18.4.12 CARAFE: Content-Aware ReAssembly of FEatures

155 % CARAFE,

18.4.13 Instaboost

5% Instaboost,

18.4.14 Libra R-CNN

%% Libra R-CNN,

18.4.15 Guided Anchoring

1#52% Guided Anchoring,

18.4.16 FCOS

&% FCOS.,

18.4.17 FoveaBox

2% FoveaBox.,

18.4.18 RepPoints

&% RepPoints,

18.4.19 FreeAnchor

%2 FreeAnchor,
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18.4.20 Grid R-CNN (plus)

5% Grid R-CNN,

18.4.21 GHM

HZ% GHM.

18.4.22 GCNet

&% GCNet,

18.4.23 HRNet

5% HRNet,

18.4.24 Mask Scoring R-CNN

1% Mask Scoring R-CNN,

18.4.25 Train from Scratch

1% Rethinking ImageNet Pre-training,

18.4.26 NAS-FPN

5% NAS-FPN,

18.4.27 ATSS

5% ATSS.
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https://github.com/open-mmlab/mmdetection/blob/main/configs/gcnet
https://github.com/open-mmlab/mmdetection/blob/main/configs/hrnet
https://github.com/open-mmlab/mmdetection/blob/main/configs/ms_rcnn
https://github.com/open-mmlab/mmdetection/blob/main/configs/scratch
https://github.com/open-mmlab/mmdetection/blob/main/configs/nas_fpn
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18.4.28 FSAF

1§ 5% FSAF,

18.4.29 RegNetX

&% RegNet,

18.4.30 Res2Net

%% Res2Net,

18.4.31 GRolE

&% GROoIE,

18.4.32 Dynamic R-CNN

1427 Dynamic R-CNN,

18.4.33 PointRend

522 PointRend,

18.4.34 DetectoRS

#H25% DetectoRS,

18.4.35 Generalized Focal Loss

1525 % Generalized Focal Loss,
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https://github.com/open-mmlab/mmdetection/blob/main/configs/fsaf
https://github.com/open-mmlab/mmdetection/blob/main/configs/regnet
https://github.com/open-mmlab/mmdetection/blob/main/configs/res2net
https://github.com/open-mmlab/mmdetection/blob/main/configs/groie
https://github.com/open-mmlab/mmdetection/blob/main/configs/dynamic_rcnn
https://github.com/open-mmlab/mmdetection/blob/main/configs/point_rend
https://github.com/open-mmlab/mmdetection/blob/main/configs/detectors
https://github.com/open-mmlab/mmdetection/blob/main/configs/gfl
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18.4.36 CornerNet

2% CornerNet,

18.4.37 YOLOv3

1§ &% YOLOV3,

18.4.38 PAA

HZ% PAA,

18.4.39 SABL

&% SABL.,

18.4.40 CentripetalNet

15257 CentripetalNet,

18.4.41 ResNeSt

5% 7% ResNeSt,

18.4.42 DETR

5% DETR,

18.4.43 Deformable DETR

1423 Deformable DETR,
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https://github.com/open-mmlab/mmdetection/blob/main/configs/sabl
https://github.com/open-mmlab/mmdetection/blob/main/configs/centripetalnet
https://github.com/open-mmlab/mmdetection/blob/main/configs/resnest
https://github.com/open-mmlab/mmdetection/blob/main/configs/detr
https://github.com/open-mmlab/mmdetection/blob/main/configs/deformable_detr
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18.4.44 AutoAssign

5% AutoAssign.

18.4.45 YOLOF

15 5% YOLOF,

18.4.46 Seesaw Loss

1 2% Seesaw Loss.

18.4.47 CenterNet

%% CenterNet,

18.4.48 YOLOX

&% YOLOX,

18.4.49 PVT

5 5% PVT,

18.4.50 SOLO

&% SOLO,

18.4.51 Querylnst

2% Querylnst,
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https://github.com/open-mmlab/mmdetection/blob/main/configs/seesaw_loss
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https://github.com/open-mmlab/mmdetection/blob/main/configs/solo
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18.4.52 Other datasets

FA11E PASCAL VOC, Cityscapes Fl1 WIDER FACE | X — 2675 vE 4T 7 S0t

18.4.53 Pre-trained Models

FATIA T 1 22 ROBEN A K () Y1 RS m A I 25 F ResNet-50 Fll RegNetX-3.2G {2 32 W 451 Faster R-CNN
Fl Mask R-CNN ., X SEHRURT DAVE A AT 55 i) T il 255 2L

18.5 HEEE

18.5.1 4R EE A

AL analyze_logs.py A5G BN HE— R ERI IR . RE1ES % Log Analysis.

BT H A AT HE 2L ) Mask R-CNN I 5 3 B A7 8 (Bl 2 M detectron2 &2 il i ok) o &
mmdetection H', FRAI{# A mask-renn_r50-caffe_fpn_poly-1x_coco_vl.py #EfT3#EM K. B 5 detectron2 [
mask_rcnn_R_50_FPN_noaug_lx.yaml % & 582 —FE. RN, FRATILERML THIBRCERINZ log fERNSH . N
T kit GPU fiiimstE], FFnkaig i 100-500 Yk 2 al i et mok i &

18.5.2 IR jE| B

AT benchmark.py S HE RIS E) BEATREE DR . G SHIAS KEHE 38 2000 5K P H- 1195 Z 08 B 5 UCHERE Y F- 2
HEFRI ] . AT PAIE i E LOG-INTERVAL ek 7A% log %1l kg (ERINH 50).

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

—fuse-conv-bn]

BB i AR LV I PR ] R ISR I i & fuse—conv—bon, Ik & 1] DA HEFH s a) 5540

18.6 5 Detectron2 %iEL

FRATAE T B ARG B 5 T % mmdetection 1 Detectron2 #EF7X} . R b i FH B4 detectron2 1 commit id 2%
185¢27e(30/4/2020), A T X E, AT B9 SLIGERAE R —HLgs T 24T,
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https://github.com/open-mmlab/mmdetection/blob/main/configs/pascal_voc
https://github.com/open-mmlab/mmdetection/blob/main/configs/cityscapes
https://github.com/open-mmlab/mmdetection/blob/main/configs/wider_face
https://github.com/open-mmlab/mmdetection/blob/main/configs/regnet
https://github.com/open-mmlab/mmdetection/blob/main/configs/faster_rcnn
https://github.com/open-mmlab/mmdetection/blob/main/configs/mask_rcnn
https://github.com/open-mmlab/mmdetection/blob/main/tools/analysis_tools/analyze_logs.py
https://mmdetection.readthedocs.io/en/latest/useful_tools.html#log-analysis
https://github.com/facebookresearch/detectron2/blob/main/docs/notes/benchmarks.md/
https://github.com/open-mmlab/mmdetection/blob/main/configs/mask_rcnn/mask-rcnn_r50-caffe_fpn_poly-1x_coco_v1.py
https://github.com/facebookresearch/detectron2/blob/main/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/main/tools/analysis_tools/benchmark.py
https://github.com/facebookresearch/detectron2.git
https://github.com/facebookresearch/detectron2/tree/185c27e4b4d2d4c68b5627b3765420c6d7f5a659
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18.6.1 T&# ¥

* 8§ NVIDIA Tesla V100 (32G) GPUs

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

18.6.2 TRHFIME

e Python 3.7

e PyTorch 1.4

* CUDA 10.1

* CUDNN 7.6.03

* NCCL 2.4.08

18.6.3 15/E

18.6.4 iJll4RiEE

YNGR FE(H FH sfiter SR . 45 R LHUT .

i

18.6.5 HIREE
PR T B 5K GPU R R fps(img/s) K&, #imitr. 15 Detectron2 fREF—2, FATHTSRIHERLN

A2 T R A ] . %4 Mask RCNN, - F AT 256k 15 AL RLE gifd ). JATER S HAh TE
TR . T RECEESR, BT AR & R AT T A B S P — 2

18.6.6 L&
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HF MMDetection gJIn B

BRI H A FT MMDetection 4 21, FoATHEIX BLA 28— R ARG , /s i{a] BT MMDetection
EREACHIH . BTS2 E IR TE A, FRATHGEAL X HEAZ Pull Request SR BRI AN SCRY

19.1 MMDetection BY$hEINH

— BT H 4 2 T MMDetection [13i1 %, 0% MMDetection #f i& 37 33 3D #5545 MMDetection T #BE,
‘EATER T MMDetection [ BBV, FIrPATRATAE X BRG] 26— 28,

¢ OTEDetection: OpenVINO training extensions for object detection.

e MMDetection3d: OpenMMLab’ s next-generation platform for general 3D object detection.

19.2 W H

[FIAEA PF 2 IFF018 SO HET MMDetection HEATHY . 2B SR ACRIE T TR 2 UWEUNT) b, s Xt X5
AT TR . T AR KR — AT AS AR SCHIER, IR G Al UBOHT A AT Sk, A7
X LA 07 £ LA IR [R] I 571028 T — 2898 3. MMDetection H1 224 SRS ATE LY .

¢ Involution: Inverting the Inherence of Convolution for Visual Recognition, CVPR21. [paper][github]
* Multiple Instance Active Learning for Object Detection, CVPR 2021. [paper][github]
» Adaptive Class Suppression Loss for Long-Tail Object Detection, CVPR 2021. [paper][github]

 Generalizable Pedestrian Detection: The Elephant In The Room, CVPR2021. [paper][github]
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https://openaccess.thecvf.com/content/CVPR2021/papers/Yuan_Multiple_Instance_Active_Learning_for_Object_Detection_CVPR_2021_paper.pdf
https://github.com/yuantn/MI-AOD
https://arxiv.org/abs/2104.00885
https://github.com/CASIA-IVA-Lab/ACSL
https://arxiv.org/abs/2003.08799
https://github.com/hasanirtiza/Pedestron
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Group Fisher Pruning for Practical Network Compression, ICML2021. [paper][github]

Overcoming Classifier Imbalance for Long-tail Object Detection with Balanced Group Softmax, CVPR2020. [pa-
per][github]

Coherent Reconstruction of Multiple Humans from a Single Image, CVPR2020. [paper][github]
Look-into-Object: Self-supervised Structure Modeling for Object Recognition, CVPR 2020. [paper][github]
Video Panoptic Segmentation, CVPR2020. [paper][github]

D2Det: Towards High Quality Object Detection and Instance Segmentation, CVPR2020. [paper][github]
CentripetalNet: Pursuing High-quality Keypoint Pairs for Object Detection, CVPR2020. [paper][github]
Learning a Unified Sample Weighting Network for Object Detection, CVPR 2020. [paper][github]
Scale-equalizing Pyramid Convolution for Object Detection, CVPR2020. [paper] [github]

Revisiting the Sibling Head in Object Detector, CVPR2020. [paper][github]

PolarMask: Single Shot Instance Segmentation with Polar Representation, CVPR2020. [paper][github]
Hit-Detector: Hierarchical Trinity Architecture Search for Object Detection, CVPR2020. [paper][github]
ZeroQ: A Novel Zero Shot Quantization Framework, CVPR2020. [paper][github]

CBNet: A Novel Composite Backbone Network Architecture for Object Detection, AAAI2020. [paper][github]

RDSNet: A New Deep Architecture for Reciprocal Object Detection and Instance Segmentation, AAAI2020.
[paper][github]

Training-Time-Friendly Network for Real-Time Object Detection, AAAI2020. [paper][github]

Cascade RPN: Delving into High-Quality Region Proposal Network with Adaptive Convolution, NeurIPS 2019.
[paper][github]

Reasoning R-CNN: Unifying Adaptive Global Reasoning into Large-scale Object Detection, CVPR2019. [pa-
per][github]

Learning Rol Transformer for Oriented Object Detection in Aerial Images, CVPR2019. [paper][github]
SOLO: Segmenting Objects by Locations. [paper][github]

SOLOV2: Dynamic, Faster and Stronger. [paper][github]

Dense Peppoints: Representing Visual Objects with Dense Point Sets. [paper][github]

IterDet: Iterative Scheme for Object Detection in Crowded Environments. [paper][github]
Cross-Iteration Batch Normalization. [paper][github]

A Ranking-based, Balanced Loss Function Unifying Classification and Localisation in Object Detection,
NeurIPS2020 [paper][github]
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https://github.com/FishYuLi/BalancedGroupSoftmax
https://jiangwenpl.github.io/multiperson/
https://github.com/JiangWenPL/multiperson
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https://github.com/KiveeDong/CentripetalNet
http://openaccess.thecvf.com/content_CVPR_2020/html/Cai_Learning_a_Unified_Sample_Weighting_Network_for_Object_Detection_CVPR_2020_paper.html
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https://github.com/jshilong/SEPC
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https://github.com/Sense-X/TSD
https://arxiv.org/abs/1909.13226
https://github.com/xieenze/PolarMask
https://arxiv.org/abs/2003.11818
https://github.com/ggjy/HitDet.pytorch
https://arxiv.org/abs/2001.00281
https://github.com/amirgholami/ZeroQ
https://aaai.org/Papers/AAAI/2020GB/AAAI-LiuY.1833.pdf
https://github.com/VDIGPKU/CBNet
https://arxiv.org/abs/1912.05070
https://github.com/wangsr126/RDSNet
https://arxiv.org/abs/1909.00700
https://github.com/ZJULearning/ttfnet
https://arxiv.org/abs/1909.06720
https://github.com/thangvubk/Cascade-RPN
http://openaccess.thecvf.com/content_CVPR_2019/papers/Xu_Reasoning-RCNN_Unifying_Adaptive_Global_Reasoning_Into_Large-Scale_Object_Detection_CVPR_2019_paper.pdf
http://openaccess.thecvf.com/content_CVPR_2019/papers/Xu_Reasoning-RCNN_Unifying_Adaptive_Global_Reasoning_Into_Large-Scale_Object_Detection_CVPR_2019_paper.pdf
https://github.com/chanyn/Reasoning-RCNN
https://arxiv.org/abs/1812.00155
https://github.com/dingjiansw101/AerialDetection
https://arxiv.org/abs/1912.04488
https://github.com/WXinlong/SOLO
https://arxiv.org/abs/2003.10152
https://github.com/WXinlong/SOLO
https://arxiv.org/abs/1912.11473
https://github.com/justimyhxu/Dense-RepPoints
https://arxiv.org/abs/2005.05708
https://github.com/saic-vul/iterdet
https://arxiv.org/abs/2002.05712
https://github.com/Howal/Cross-iterationBatchNorm
https://arxiv.org/abs/2009.13592
https://github.com/kemaloksuz/aLRPLoss

cHAPTER 20

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

20.1 PyTorch 2.0 £#*

MMDetection H Fij4s KR BYEE 4 1 7 PyTorch 2.0 & H torch. compile T§E, f 1 B 553443 MMDe-
tection 3.0.0rc7 DA FMUARRI W] o GUARARTESE ] v 2 BA A SRS, AN FRATRR . FRATHAER Yl
A X Fipk # 5k benchmark %f 1, torch. compile IIHEATH KM IR T) .

WRARIEE S torch.compile fE, HETH train.py BF test.py JFH M. E ——cfg-options
compile=True, PARTMDet }f, /RB]LAMFE LA T4 23l torch. compile HfE:

# EF
python tools/train.py configs/rtmdet/rtmdet_s_8xb32-300e_coco.py --cfg-options.

—compile=True

# B 8 F
./tools/dist_train.sh configs/rtmdet/rtmdet_s_8xb32-300e_coco.py 8 —--cfg-options.

—compile=True

BN 8 k + AMP RAKEIL
./tools/dist_train.sh configs/rtmdet/rtmdet_s_8xb32-300e_coco.py 8 —--cfg-options.

cmol le=Tryue ——amp

compile P W)
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(£ 50

T BRI 52, PyTorch 2.0 XF T 217 shape L HrAN R AER 5635, H bRAsr il 53 H KB AU A shape
ISR, 1 H loss THERANE AR P2 S, XSS EHEHS torch. compile iR E I gEE &
g, HTI, WEARRMEEE) torch. compile YRR, NN iZEIE R I :

L B A B 251 B F 2 [ 5 shape /Y, 172 RUZ Y

2. B torch._dynamo.config.cache_size_limit Z%{. TorchDynamo £} Python &7 il #4 4 )f:
GAE, COIFNRBSBAEAZGAET . YN R E KT B E gty , %R B9 o i 22
FE o AH MR g R B T i A (64), WHZPRECR A AP S BB . TR H An
oI BEE P loss THELRN S AL PEFR A 2 B AT, XU R AR LA ok P B g i R s
torch._dynamo.config.cache_size_limit ¥ EE T/ N—L00] UG R G5 6]

£ MMDetection H 0] DA iH i P55 A8 B DYNAMO_CACHE_SIZE_LIMIT ¥ ¥ torch._dynamo.config.
cache_size_limit &%, DA RTMDet Hfl, ST FiR~:

¥ oBF

export DYNAMO_CACHE_SIZE_LIMIT = 4

python tools/train.py configs/rtmdet/rtmdet_s_8xb32-300e_coco.py --cfg-options.
—compile=True

# BH 8 F

export DYNAMO_CACHE_SIZE_LIMIT = 4

./tools/dist_train.sh configs/rtmdet/rtmdet_s_8xb32-300e_coco.py 8 —-cfg-options.

—compile=True

%F PyTorch 2.0 [¥) dynamo # ILIF T, BIPAS % X HL

20.2 23

« MMCV 5 MMDetection [ 325 A 8i:  “ConvWS is already registered in conv layer” ; “AssertionError:

MMCV==xxx is used but incompatible. Please install mmcv>=xxx, <=xxx.”
MMDetection, MMEngine I MMCV BJRRAHEZ K R AT o THEEE A1 W BUAS i b0 2e 3 4 iR
R

1. AR B %03 mmdet-v2.x, MMDetection Fil MMCV MUAS 32526 0] DAYE i HL 3R 5], 35 05 A i A
WO TR R

2. ¥E MMCV-v2.x H1, mmcv-full 444 mmev, WERRMEZEE AN E CUDA B RA, Al DAEREZ
2 MMCV ¥ mmev-1ite,

A

¢  “Nomodule named ‘mmcv.ops’” ; “No module named ‘mmcv._ext

JFRBZEE T mmev-1lite A mmev,
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https://mmdetection.readthedocs.io/en/stable/faq.html#installation
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1. pip uninstall mmcv-lite HIZHLEEN mmev-1ite

2. A mmev ARG AL

* 7F Windows 3135 22385 2 P 3] “Microsoft Visual C++ 14.0 or graeter is required” error .

FE R B AE pycotools 4] ¢ pycocotools._mask’ §" A AL, HFF I H TN CH+ BRI
%%%@Hr”ﬂ)’tﬁﬁ?ﬁﬂﬁiﬁ, Ve AR C++ BYSETRTF &7 et 2% fe /MK, B 5 B0 20 %6

pycocotools.,
* fifi ij albumentations

WMRKRAEAMH albumentations, FHAI B W H pip install -r requirements/albu.
txt B # pip install -U albumentations --no-binary qudida,albumentations
frae%, MR Pl pip install albumentations>=0.3.2 #4772 %%, W & [F B % %%
opencv-python-headless (RIET 4% % | opencv-python WMLFREZHE) . FATEIAE LK
albumentations JG/ B, PAMALRIA [ 263 opencv—python fll opencv-python-headless,
B [ P RE 2 B — S8 . 240G S %11 ) R

o i rh 4 3 ModuleNotFoundError £85%

— BUA Rl R S AR AN HfST, 140 Instaboost, Panoptic Segmentation, LVIS dataset 45, 5 &4 R
S BA N A, Bl

# %% instaboost R¥i

pip install instaboostfast

# %3 panoptic segmentation R#

pip install git+https://github.com/cocodataset/panopticapi.git
# #E LVIS dataset R

pip install git+https://github.com/lvis-dataset/lvis—api.git

20.3 X85

o BRI LUAURD R S 4% mmdet

WERREM RS, BV pip install -v -e . Z3KHY mmdet, WIXSAMACH PR ERLATIE bR
AL, TR

o [ i [} 224~ MMDetection iR AT A&
RAT A 24~ 3CF92, 5l mmdet-3.0, mmdet-3.1.
B EREE F 2R BRI £ MM Detection T A2 24 B IEAEAE G A, AT DA IR H 307 AH o2 AR v i A0 A -

PYTHONPATH="$ (dirname $0)/..":SPYTHONPATH
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https://mmcv.readthedocs.io/zh_CN/2.x/get_started/installation.html
https://visualstudio.microsoft.com/zh-hans/visual-cpp-build-tools/
https://albumentations.ai/docs/getting_started/installation/#note-on-opencv-dependencies
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20.4 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
My (3SR 30 AN EF) ik, % CUDA toolkit 11.0 fRIH A 2. XA 21 1
2% MMCV_CUDA_ARGS="'-gencode=arch=compute_80, code=sm_80 il nvcc J5iF5§ Jyifh
ik 30 B4 B AR#HAT sm_80 WAL, BIRXA A RES TLERIEL B RIraHRE.

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

* “invalid device function” ={3 “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, #RE(iFEEEL 1 E TORCH_CUDA_ARCH_LIST R EHZEE MMCV, APAZ
% GPU 22N 3%, 54N, 1247 TORCH_CUDA_ARCH_LIST=7.0 pip install mmcv >4 Volta GPU
Hi ik MMCV o X PP A DL EL Y ) — 23 H A Al — S8 IR 8514 GPU Bt 3L, B4, Tesla
K80,

»  “undefined symbol” B{# “cannot open xxx.s0” .

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,

20.5 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 (i 11 GPU .17
3. ffiff] config/fpl6 PIIRBIIRIBRAAE L. loss_scale A RERRZA XA R AL TR HE

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] Hf ] AvoidcubpaooM VR Miasil B 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: (&P IIZHEE).

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

B DA oL B B default_hooks = dict (checkpoint=dict (type='CheckpointHook',
interval=1, save_best='auto') JFJH. £ auto ZEUHF N T S MR P51 9] 1) 46 0k 45 3R i
H—A key fEREFE B ANBIRL RIS, VR0 DA E 2 EEAE 45 R P Y key RT3k E, Bl

save_best="'coco/bbox_mAP',

* ¥ Resume JI|Z5 F i i} ExpMomentumEMAHook

WARAEV G T ExpMomentumEMAHook, Hf 2 resume I i A G A 38 1 iy & 17 2 4L
—-resume-fromB{ ——cfg-options resume_from JLIIRE T SEIIEERHI W python tools/
train.py configs/yolox/yolox_s_8x8_300e_coco.py ——-resume—from ./work_dir/

yolox_s_8x8_300e_coco/epoch_x.pth, PA yolox_s FHE MBI, HT ExpMomentumEMAHoOOk
T ELEHT AN, ARWT A I G0 S -
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# H¥BFTIT configs/yolox/yolox_s_8x8_300e_coco.py B WP H resume from FE
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)

20.6 Evaluation g3

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

1. R4 COCO $dmaEm e 5L, — K G i bS8 ik 5 /Ny A AR 0 BIE 2 518 9216 (96%96) 5
1024 (32%32),

2. AARAERA X A RAE AP 5 ARAEN -1.

20.7 Model fHx

 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
IR E 4 N 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 1

MMDetection v2.x 314150

21.1 MMDetection 2.25.0

AT A Mask2Former 245 43 E#88, %F Mask2Former FHCE SO T T w44 PR #7571

"mask2former_xxx_coco.py' RFLELIWEE XM

"mask2former_xxx_coco.py' RFEM L HEE 4
'mask2former_xxx_coco-panoptic.py' f{%é%ﬁ%ﬂ é’ﬂ ?ﬁﬂﬁj{ﬁ:
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21.2 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.

21.3 MMDetection 2.18.1

21.3.1 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

21.4 MMDetection 2.18.0

21.4.1 DllHead # &%

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

21.5 MMDetection v2.14.0

21.5.1 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 .

21.5.2 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 .

224 Chapter 21. MMDetection v2.x k& #i% 8
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21.6 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 .

21.6.1 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

21.6.2 F—ERMIRL

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; .

21.6.3 Z—EE registry
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