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CHAPTER 1

MMCV

>
5

MMCV &AM AN BL TR, B3R AL T AN Dhg:
o E 1§ AR 2
o B FoiFiiss R

RS

o %4 CNN R 4545 #)

o HFEEMaF I CUDA HT
MMCV L fr-&, ff:
e Linux
* Windows
* macOS
B £ OpenMMLab 1ji H :
» MMClassification: OpenMMLab E5 25 T B48
» MMDetection: OpenMMLab H #7346l T 248
e MMDetection3D: OpenMMLab ¥ —{Ci# ] 3D H k&4
* MMRotate: OpenMMLab fig % HEAG I T HAH 5 ) 10 fE
« MMYOLO: OpenMMLab YOLO Z 1| T 245 5 i 5L

¢ MMSegmentation: OpenMMLab 1% 3 43E) T E4f



https://github.com/open-mmlab/mmclassification
https://github.com/open-mmlab/mmdetection
https://github.com/open-mmlab/mmdetection3d
https://github.com/open-mmlab/mmrotate
https://github.com/open-mmlab/mmyolo
https://github.com/open-mmlab/mmsegmentation
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* MMOCR: OpenMMLab 4= i %2 346 U 1R 3 B A T R AR
e MMPose: OpenMMLab &5 T R4S

¢ MMHuman3D: OpenMMLab A\ &S B0 T B4 5 il A
* MMSelfSup: OpenMMLab [ 4527 >] T B4 5 0
e MMRazor: OpenMMLab #5781 & 47 T 247 5 )42 35 o

* MMFewShot: OpenMMLab /#7274 >] T HAH 5 I R
* MMAction2: OpenMMLab #H—C 45 fE T HAS

¢ MMTracking: OpenMMLab —{&KAL AT H A3 B T-&

* MMFlow: OpenMMLab St jiifiti i T B4R 5 M A v

« MMEditing: OpenMMLab &4 0554 %8 T EL45

e MMGeneration: OpenMMLab & F- #4514 s T B5L45

» MMDeploy: OpenMMLab F55 74 %558 £ 412
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https://github.com/open-mmlab/mmocr
https://github.com/open-mmlab/mmpose
https://github.com/open-mmlab/mmhuman3d
https://github.com/open-mmlab/mmselfsup
https://github.com/open-mmlab/mmrazor
https://github.com/open-mmlab/mmfewshot
https://github.com/open-mmlab/mmaction2
https://github.com/open-mmlab/mmtracking
https://github.com/open-mmlab/mmflow
https://github.com/open-mmlab/mmediting
https://github.com/open-mmlab/mmgeneration
https://github.com/open-mmlab/mmdeploy

CHAPTER 2

%4 MMCV

MMCV A WA -
« mmov: 5P, A PR REE LA R B TR R ) CPU A CUDA 587, ¥R, SeRA T BERR 2
EANINEPSTIES
» mmov-lite: }5fijii, A7 CPU Fil CUDA 51 {HAL & HARFTARHERIIRE, 2N MMCV 1.0 Z HIHIAK
Ao WRARANTE N T 0005, KGRI BT DAV —A> 5 B T

el HNEAER AR R RPN AR, 75 W] BE 2B 3 24l ModuleNotFound B4R, TEZ%E
— MR, TEEHE A R cupAa WA, BAHEELZK mmcv.

2.1 %23 mmev

%4 mmev 27, 70 (R PyTorch £ 4 MIN SR AERER T, WTDAZ% PyTorch 7 S04 CH . WTHADAT
i

python -c 'import torch;print (torch.__version_ )'

W AR S, ISR PyTorch £ 22%%



https://pytorch.org/get-started/locally/#start-locally
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211 A mim £F (EF)

mim 52 OpenMMLab i H i BE T2, F & nl PAR 5 (#1455 mmev,

pip install -U openmim

mim install "mmcv>=2.0.0rcl"

URR R B A G i - B S iR (A .whl Z5R) MRMEMIEME (W .tar.gz 458) %%, W
A ] RE R BRATBA PR 4 HIPAEEAY PyTorch {4 . CUDA MRASAHVCECLAY mmev Fiign R4, Buih, 4RaTpAR

L 52 mmev,

Looking in  links: https://download.openmmlab.com/mmecv/dist/cul02/torch1.8.0/index.html ~ Collecting
mmcv  Downloading  https://download.openmmlab.com/mmcv/dist/cul02/torch1.8.0/mmcv-2.0.0rc3-cp38-cp38-
manylinux1_x86_64.whl

Looking in links: https://download.openmmlab.com/mmcv/dist/cul02/torch1.8.0/index.html  Collecting

mmcv==2.0.0rc3 Downloading mmcv-2.0.0rc3.tar.gz

WNFT LR E A mmev, BIAN1ZE% 2.0.0re3 iRASHY mmev, AT DAT a4

mim install mmcv==2.0.0rc3

IR WRARFTE A opencv-python-headless A& opencv—python, BIHIHE—ME/MAKZFER
BEE B IR P S IR 55 25 o ARATPASE %% opencv-python-headless, XFEFEZHE mmev Hff]
M FE & Bk opencv-python.,

Fi8h, ASRZEAMKBUR RRE S, ATUARSE pypi I

mim install "mmcv>=2.0.0rcl" —-i https://pypi.tuna.tsinghua.edu.cn/simple

4252 1 IS AT PAIB AT check _installation.py BHIZASHKS A mmev 27572255 152 .

2.1.2 {E/ pip ®%

IPA N iy %22 %F CUDA #il PyTorch [ 4

python -c 'import torch;print (torch._ _version_ );print (torch.version.cuda)'

P RS 2E7 . CUDA ffiA<. PyTorch fiiAPA K MMCV A TEEEAH I 1 4255 iy 4

AOARAE L TH TN PIHE H B BB B RAS AT BE A2 B XA, PyTorch 53 CUDA 83 mmev A1) 19
PR, DU, ARAT AR ALz 5 mmev,

Efif: PyTorch 7£ 1.x.0 Fll 1.x.1 Z @ 2ARAR), it mmev HARHE 1.x.0 By4i¥tl. WRIREY PyTorch A

6 Chapter 2. 223 MMCV



https://github.com/open-mmlab/mim
https://github.com/open-mmlab/mmcv/blob/2.x/.dev_scripts/check_installation.py
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& Lx. 1, ARA] DG OHIZEREAE 1.x.0 BORSFER) mmev. G140, WIRARAY PyTorch il A 1.8.1, ARA] AR O

P 1.8.x,

Wi WRARFT B ] opencv-python-headless i A& opencv-python, FUIHE—ME/DMUA IR
BEalE A BIEH P A AR S5 45, IRATRASE%E%¢ opencv-python-headless, XFEFEZH mmev HKi
Had R 2 Bkid opencv-python,

HAN, ARZAMIE RN RIE K, ATPARSE pypi I

pip install "mmcv>=2.0.0rcl" —-f https://download.openmmlab.com/mmcv/dist/culll/torchl.
—9.0/index.html -i https://pypi.tuna.tsinghua.edu.cn/simple

252 N G W] PAIB 4T check_installation.py HIZASKS 7 mmev 27620358 11 .

2.1.3 {#H docker &%

SRR O B A A

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

docker build -t mmcv -f docker/release/Dockerfile .

AT A A R Wiy S A B R

docker build -t mmcv https://github.com/open-mmlab/mmcv.git#2.x:docker/release

Dockerfile BRIA 225 58 H) mmev, QIRVRARESE EOAS, v DABEH R RS a4

docker image build -t mmcv —-f docker/release/Dockerfile --build-arg MMCV=2.0.0rcl .

UNSRARAE ZE ) HL A ACAS () PyTorch Al CUDA, 4R ] ATERYHEBER N1 € B AT RSUAS -

BltnfiaE PyTorch [\t A2 1.11, CUDA [liiA e 11.3

docker build -t mmcv -f docker/release/Dockerfile \
—-build-arg PYTORCH=1.11.0 \
—-build-arg CUDA=11.3 \
--build-arg CUDNN=8 \
--build-arg MMCV=2.0.0rcl .

T % PyTorch il CUDA %514 1] DA ikl dockerhub/pytorch ZF % .

2.1. 2% mmcev 7



https://github.com/open-mmlab/mmcv/blob/2.x/.dev_scripts/check_installation.py
https://hub.docker.com/r/pytorch/pytorch/tags
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2.2 =3 mmev-lite

SRR 200 1A PyToreh HLSCHEL, U4 PyTorch T £ SN SHE (ERREES, FIDIZ% PyTorch 7%
I

pip install mmcv-lite

8 Chapter 2. 223 MMCV



https://pytorch.org/get-started/locally/#start-locally
https://pytorch.org/get-started/locally/#start-locally

CHAPTER 3

MRS 4iE MMCV

3.1 Z®iF mmev

TESIF mmev Z i, PR PyTorch © 28I 2R AEFME T, WPAZ% PyTorch 15 226 50 . AT AR
iy Rk

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

TEfi:

o WERTCRE A QRIS , ATDAGE I AR S sl (FERE: gitee 19 mmev A—EFl github f)PREF
—B, PR AR —K)

git clone https://gitee.com/open-mmlab/mmcv.git

o MRFTH M opencv-python-headless [fiifN /g opencv-python, BIUITE— MR/ MY 2 AT K
HIA B PR RS, RATAYE%SE opencv-python-headless, XFEAEZHE mmev
W AR 2Bkt opencv-python.

o QARG AR LA HOBURE R IR AL A, AT PASEE pypi 4

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



https://pytorch.org/get-started/locally/#start-locally
https://mirrors.tuna.tsinghua.edu.cn/help/pypi/
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3.1.1 7 Linux E%iF mmcv

| TODO: M AE

L e G

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

cd mmcv

2. % ninja fl psutil PANIR G

pip install -r requirements/optional.txt

3. K nvee IRRAS (BR K T4T 9.2, WA GPU, w]PABk:T)

nvcc —--version

i an i AR S, 2R nvee RSB PR, 5 T2 E CUDA_HOME

nvcc: NVIDIA (R) Cuda compiler driver
Copyright (c) 2005-2020 NVIDIA Corporation
Built on Mon_Nov_30_19:08:53_PST_2020

Cuda compilation tools, release 11.2, V11.2.67
Build cuda_11.2.r11.2/compiler.29373293_0

MR WESRAEESEE ROCm, a[PAZ% AMD ROCm %% ROCm.

- KA gee WA (ZSRAT4T 5.4)

gcc —-version

- JT RS (FUGFER! 10 204h)

pip install -e . -v

Al

python .dev_scripts/check_installation.py

MR FAR A BE AT, VRN, AR, EER NSRRI EE AT I E.
WA BRI %, WU issue.,

10
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https://rocmdocs.amd.com/en/latest/Installation_Guide/Installation-Guide.html
https://github.com/open-mmlab/mmcv/issues
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3.1.2 7 macOS _%iF mmcv

| TODO: #Li# e

TR SRR T A 22452 apple silicon [ mac %45, 15263 PyTorch 1.13+ fYRAS, 45 W48 5| issues#2218
HH ) B

L s G

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

cd mmcv

2. % ninja M psutil DAUIIPRE I E

pip install -r requirements/optional.txt

3. TR

pip install -e .

4. BIFZE%E

python .dev_scripts/check_installation.py

AR BRSPS, IR T A RS, AR P AL T @R R DA R TR
PR BAREIITTR, YO issue.

3.1.3 7 Windows _L%i%¥ mmcv

| TODO: HAHA A

JE Windows 413 mmev [ Linux 4%, AR5 G A0 7E Windows _F 413 mmcev.,

AT

TS DA T BRI -
o Git: ZZAEHAME], #kPE add git to Path
* Visual Studio Community 2019: JJF-441%k C++ 1 CUDA {15
e Miniconda: &P T A

« CUDA 10.2: WIRH TG CPU RAATVAAR LS CUDA, 2% CUDA I, RIRE TG Z0b 4T H E L3
WRE AL A R 2RIl BB UK R 7 1 28

3.1. 4®iF¥ mmcv 11


https://github.com/open-mmlab/mmcv/issues/2218
https://github.com/open-mmlab/mmcv/issues
https://git-scm.com/download/win
https://visualstudio.microsoft.com
https://docs.conda.io/en/latest/miniconda.html
https://developer.nvidia.com/cuda-10.2-download-archive
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TEfR: AR R 222 DA B, 17555 Windows RS 272225 mmev., 73 4, {5 ZERITE 44T £ Windows
EREARIE, JUHE “PATH” HUIRLE, DAT LIRS

BRER

. M Windows 3£ B 55l Anaconda {5247

41 Miniconda 225 FE 7 AL, AZHHELRHY cnd. exe BJ& powershell.exe, A TH N MRA,
— AT PowerShell, — TS emd. exe. THHERE AN ULEHER 0 35T PowerShell

. AE—-Hriy Conda kg

(base) PS C:\Users\xxx> conda create —-name mmcv python=3.7

(base) PS C:\Users\xxx> conda activate mmcv # B8 HEF 415 7] 40 0% 2038,

. %% PyTorch I}, [ DAMRYETG 22423 S0 FF CUDA B SCHF CUDA [fiiA

# CUDA version

(mmcv) PS C:\Users\xxx> conda install pytorch torchvision cudatoolkit=10.2 -c._
—pytorch

# CPU version

(mmcv) PS C:\Users\xxx> conda install install pytorch torchvision cpuonly -c.

—pytorch

- RO

(mmcv) PS C:\Users\xxx> git clone https://github.com/open-mmlab/mmcv.git

(mmcv) PS C:\Users\xxx> cd mmcv

- B¢ ninja Ml psutil PASIHR G

(mmcv) PS C:\Users\xxx\mmcv> pip install -r requirements/optional.txt

. B MSVC ZRi¥as

HEXRBEDZE, BB C:\Program Files (x86)\Microsoft Visual Studio\2019\
Community\VC\Tools\MSVC\14.27.29110\bin\Hostx86\x64 %] PATH, N cl.exe H]PA
T riizEtT, WHPR.

(mmcv) PS C:\Users\xxx\mmcv> cl
Microsoft (R) C/C++ Optimizing Compiler Version 19.27.29111 for x64
Copyright (C) Microsoft Corporation. All rights reserved.

usage: cl [ option... ] filename... [ / link linkoption... ]

12
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TR, FATMl A x86-hosted DA M x64-targeted iR, B4R Hostx86\x64

P2 PyTorch KFA#HT c1 . exe HyfHH MG HRA, A wf-8 R, IR RER 2/ RAE
BCH TR TR -> HX > B> JF Unicode ST 5 6 .

i 5RK mmev

mmev A A
« Htuy CPU T HIfUA
i CPU ST, (HIUA x86 FrfdhiF, H HAwikA HAELE CPU only 0L FizfT
« BEAE CPU ST, XA CUDA B HIRA

[F] i 43 CPU #l CUDA 551, ops #idiy x86 15 CUDA ATSHR AT AR 1% [7] IR 4 i A AR T DA
1 CUDA LifH GPU

CPU g%

B

(mmcv) PS C:\Users\xxx\mmcv> python setup.py build_ext # W&z, cl M3 B3 HT4HFET

(mmcv) PS C:\Users\xxx\mmcv> python setup.py develop # %%

GPU 4

1. K% CUDA_PATH 5{# CUDA_HOME 545 8 SAFFETE envs 2

(mmcv) PS C:\Users\xxx\mmcv> ls env:
Name Value
CUDA_PATH C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\
—~v10.2
CUDA_PATH_V10_1 C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\
<~>V10.1
CUDA_PATH_V10_2 C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\
—v10.2

URBA, ARAT DA IR i 2 R

3.1. 4®iF¥ mmcv 13




mmcv Documentation, & %5 2.0.0

(mmcv) PS C:\Users\xxx\mmcv> Senv:CUDA_HOME = "C:\Program Files\NVIDIA GPU.
—Computing Toolkit\CUDA\v10.2"

# RE

(mmcv) PS C:\Users\xxx\mmcv> Senv:CUDA_HOME = Senv:CUDA_PATH V10_2 # CUDA_PATH
V10 2 BAERNELE

2. ¥'% CUDA ) H hr2EH

# X B R ERRMRE B A xR E AR A

(mmcv) PS C:\Users\xxx\mmcv> Senv:TORCH CUDA ARCH LIST="7.5"

TEfR: v DA cuda-gpus #F GPU T EE S, A PAEE CUDA H 5% R deviceQuery.exe B 2%
A

(mmcv) PS C:\Users\xxx\mmcv> &"C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\
—v10.2\extras\demo_suite\deviceQuery.exe"

Device 0: "NVIDIA GeForce GTX 1660 SUPER"

CUDA Driver Version / Runtime Version 11.7 / 11.1

CUDA Capability Major/Minor version number: 7.5

R 7.5 FoR B . R SR LAY v10.2 Sl fRr) CUDA A

3. ik

(mmcv) PS C:\Users\xxx\mmcv> python setup.py build_ext # WERY, cl B E#HT4%
BHET

(mmcv) PS C:\Users\xxx\mmcv> python setup.py develop # %3

TEfR: WSRARAY PyTorch A2 1.6.0, JRATAE B E] — L8 issue FERIAYHE IR, JRATPAZ 53X A pull request
AR PyTorch TR

(mmcv) PS C:\Users\xxx\mmcv> python .dev_scripts/check_installation.py

TR PR AT WAL, AT WA RS, AR P A T R A R R WERE A
BB, W issue,
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https://developer.nvidia.com/cuda-gpus
https://github.com/pytorch/pytorch/issues/42467
https://github.com/pytorch/pytorch/pull/43380/files
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3.2 Z®iF mmev-lite

WSRARTE ELH F AN PyTorch A AU, 5% PyTorch £ 2 W %35 4E K5, W[ PAS % PyTorch ‘ J5 4

S EP

L st

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

cd mmcv

2. JHongm i

MMCV_WITH _OPS=0 pip install -e . -v

3. Bk

python —-c 'import mmcv;print (mmcv.__version__ )"

3.2. 4®iE¥ mmcv-lite

15
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https://pytorch.org/get-started/locally/#start-locally
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cHAPTER 4

X SCELE T OpenMMLab #2408 (B2 SCEEFIIUN I, OpenMMLabCourse ) , WIS GA HERET SC
= =
= .

i
(R—7E /& OpenMMLab %A 3CE, AIPAZE H O HRHSCE), ARHIGEHE Pull Request ZANEIX HL

4.1 MMCV fRiE=

4.1.1 EZRRRIE

o MMCV #Z.OHMAEDHT (—): BERMA
MMCV #0858 (—): FileHandler

* MMCV #%.04 45341 (=): FileClient
« MMCV #4381 (14): Config

* MMCV LA (T0): Registry
* MMCV #0843 (73): Hook

* MMCV .0 414504 (£): Runner

« MMCV Hook £ 475

¢ PyTorch & MMCYV Dispatcher ##| it/
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https://www.zhihu.com/people/openmmlab
https://github.com/open-mmlab/OpenMMLabCourse
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https://zhuanlan.zhihu.com/p/336081587
https://zhuanlan.zhihu.com/p/336097883
https://zhuanlan.zhihu.com/p/339190576
https://zhuanlan.zhihu.com/p/346203167
https://zhuanlan.zhihu.com/p/355271993
https://zhuanlan.zhihu.com/p/355272220
https://zhuanlan.zhihu.com/p/355272459
https://zhuanlan.zhihu.com/p/448600739
https://zhuanlan.zhihu.com/p/451671838
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41.2 TH#E

o YIZRAT AL T RIBFCRIRAIR? MMCV —f7{UR Rk

413 RFEEH

o ALET! Windows -4 MMCV Ry FiZF AT R T !

o Windows 3% M F 2% mmev-full

41.4 MFEEE

o REEASIRMIE, el b AT AR AN S 0 4 2L

o GRBEESA S D T RHIT T AR b SERR AU A A VSN S RS IS T A0 2284 PRSI 2l 7

4.2 TIEEZERENE

* MMDetection

4.3 PyTorch fHiZEXE

 PyTorchl.11 5% 5 —Y%: TorchData, functorch, DDP #7[&]

* PyTorchl.12 5 5 —Vi: DataPipe + TorchArrow i 4k 5 4b 3 =
* PyTorch J§i%f#i%2 nn.Module: %o 440 e 11 EAR

* PyTorch Jiifdfi#tisi 2 torch.autograd : i HEMR

* PyTorch Y5> torch.utils.data: fEHFECHAL TR 47 A5

» PyTorch J§f5 i torch.optim: I ALETERE 1%

* PyTorch Jif st DP & DDP: FERUHATHI A1 2GR

* PyTorch J§i%f#i% 2 BN & SyncBN: BN 5% £ [F 4 BN /i

s PyTorch J§iftfi#i torch.cuda.amp: [ ZE G045 1 EA#

* PyTorch J§fHfi#i5:2 cpp_extension: $5fl C++/CUDA -1~ SEMUAIH HI 4 AR
* PyTorch JERGFEEZ B g3

* PyTorch JEf ez Al gs 7 ifF— 17

 PyTorch JJifidfifisE 2 torch.serialization & torch.hub

18
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https://zhuanlan.zhihu.com/p/387078211
https://zhuanlan.zhihu.com/p/441653536
https://zhuanlan.zhihu.com/p/434491590
https://www.zhihu.com/question/269707221/answer/2480772257
https://www.zhihu.com/question/268193800/answer/2586000037
https://mmdetection.readthedocs.io/zh_CN/latest/article.html
https://zhuanlan.zhihu.com/p/486222256
https://zhuanlan.zhihu.com/p/537868554
https://zhuanlan.zhihu.com/p/340453841
https://zhuanlan.zhihu.com/p/321449610
https://zhuanlan.zhihu.com/p/337850513
https://zhuanlan.zhihu.com/p/346205754
https://zhuanlan.zhihu.com/p/343951042
https://zhuanlan.zhihu.com/p/337732517
https://zhuanlan.zhihu.com/p/348554267
https://zhuanlan.zhihu.com/p/348555597
https://zhuanlan.zhihu.com/p/361101354
https://zhuanlan.zhihu.com/p/361314953
https://zhuanlan.zhihu.com/p/364239544
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4.4 Hith

o WA 48 NIITRIE DL, A RET -

o EAF AR 4G BF

* kA El TR logger

o =A%, ik logger FHWFITAM

* Logging A NI — ==

« Type Hints A THRE, ik ACH T IMBLIE R34

o FAFHARATERAE MMCV 5tk T
¢ OpenMMLab 37§ IPU Il ts

BT MMCV SE EIFIRRAEZ 7

44. Hith
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https://zhuanlan.zhihu.com/p/430123077
https://zhuanlan.zhihu.com/p/481383590
https://zhuanlan.zhihu.com/p/487524917
https://zhuanlan.zhihu.com/p/502610682
https://zhuanlan.zhihu.com/p/519335398
https://zhuanlan.zhihu.com/p/464492627
https://zhuanlan.zhihu.com/p/517527926
https://zhuanlan.zhihu.com/p/391144979
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CHAPTER B

iR

5.1 EfR

FIG R it T — L R FIAL A R AR, BT opency .

511 EH/IRB/ER

i imread fll imwrite R DABEEBURIERATE 5 o

import mmcv

img = mmcv.imread('test.jpg')
img = mmcv.imread('test.jpg', flag='grayscale')
img_ = mmcv.imread (img) # AHY Tt 4 H

mmcv. imwrite (img, 'out.jpg')

M b B A £

with open('test.jpg', 'rb') as f:
f.read()

data

img = mmcv.imfrombytes (data)

RRE B E R A

21
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mmcv.imshow ('tests/data/color.jpg')

for i in range(10):
img = np.random.randint (256, size=(100, 100, 3), dtype=np.uint8)

mmcv. imshow (img, win_name='test image', wait_time=200)

5.1.2 ERTERR

SCRFR TR
* bgr2gray
e gray2bgr
* bgr2rgb
* rgb2bgr
* bgr2hsv

* hsv2bgr

img = mmcv.imread('tests/data/color.jpg')
imgl = mmcv.bgr2rgb (img)
img2 = mmcv.rgb2gray (imgl)

img3 = mmcv.bgr2hsv (img)

5.1.3 45H%

B/ =R EAR I . A PA imresize_* LA BREEA —4> return_scale %, WRIESEH
False , PREUIIREMEAAIRZ FREE, B2 —PIc4l (resized_img, scale) .

U5 Tk B R 4 i RAF

mmcv.imresize (img, (1000, 600), return_scale=True)

# FRERE S b B R F A R

mmcv.imresize_like (img, dst_img, return_scale=False)

# DL — 2 oy BB 4 A AR

mmcv.imrescale (img, 0.5)

# EHEGRERKWARAT 1000, REHLTAT 800 HHXAHRTEAHKEL

mmcv.imrescale (img, (1000, 800))
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5.1.4 fE%%

FATATABEI] imrotate IEFFIEIB—ERI AL, TEFH P OFRERE , BOMEREIR BRI L. A PIRE
PRI, — PRI MR R ANAS DR RS 5 0 B R P 2T SR . 0 —Fhg 9 KIER I R
SRR B S RE I R TR

img = mmcv.imread('tests/data/color.jpg')

# e 4t E A 30 K

img_ = mmcv.imrotate (img, 30)

# WA REER 90 &

img_ = mmcv.imrotate (img, -90)

# e 4t A 30 B BEMERAREERSY 1.5

img_ = mmcv.imrotate (img, 30, scale=1.5)

# WNAAR (100, 100) HH QAR REEEG 30 E

img_ = mmcv.imrotate (img, 30, center=(100, 100))

# A R EGR 30 BT REMRMH R

img_ = mmcv.imrotate (img, 30, auto_bound=True)

5.1.5 §%%

FATATABE imf1lip BHEZ IR

img = mmcv.imread('tests/data/color.jpg')

# AFEEER

mmcv.imflip (img)

# EHMHEER

mmcv.imflip (img, direction='vertical')

5.1.6 #5

imcrop A ARROY BRI — e AN K, AR 22 EAAGA IR, BN (x1, y1, X2, y2)

import mmcv

import numpy as np

51. B& 23
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(£ 50

img = mmcv.imread('tests/data/color.jpg')

# HEXHE (10, 10, 100, 120)
bboxes = np.array([10, 10, 100, 1207])

patch = mmcv.imcrop (img, bboxes)

# BEPWANXE, »8£ (10, 10, 100, 120) F (0, 0, 50, 50)
bboxes = np.array([[10, 10, 100, 1201, [0, O, 50, 5011)

patches = mmcv.imcrop (img, bboxes)

# RAWAREOFE R 1.2 £

patches = mmcv.imcrop (img, bboxes, scale=1.2)

51.7 EH3FE

impadand impad_to_multiple AJPAFIZEEMIMERF RIBUIEFE R4 E R RT

img = mmcv.imread('tests/data/color.Jjpg')

# A EEKkEGERE (1000, 1200)
img_ = mmcv.impad(img, shape= (1000, 1200), pad_val=0)

# R EER AR EEY 3 MEEE (1000, 1200)
img_ = mmcv.impad(img, shape=(1000, 1200), pad_val=(100, 50, 200))

# A% EEAXTEGN A, £, £ TH&%
img_ = mmcv.impad(img, padding=(10, 20, 30, 40), pad_val=0)

# FH 3 MESREREGN L. A £ TW&SE 3 MEdE
img_ = mmcv.impad(img, padding=(10, 20, 30, 40), pad_val=(100, 50, 200))

# BEREEALALE G e T EER

img_ = mmcv.impad_to_multiple (img, 32)

5.2 HL5H

MRS HAR L T AT I SR :
* —/>VideoReader 3¢, HAUFH APL 1 A] AU SEAR AL
o MBI Y, fUFE cut , concat , resize
o TG BRI A

24 Chapter 5. #iE4biE
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5.2.1 VideoReader

VideoReader JRML THIFH—HEAYIE O AR %R BAFITAHTT F L A

video = mmcv.VideoReader ('test.mpéd")

# REERE R
print (len(video))

print (video.width, wvideo.height, video.resolution, video.fps)

# 35 B B
for frame in video:

print (frame. shape)

# BT — i

img = video.read()

# & 51 3R B0
img = video[100]

# FRE T T E
img = video[5:10]

RERUIT LT BT PRAT 2 25 7 F SR EE AR H S b A O -

# WA AEWAREEE T
video = mmcv.VideoReader ('test.mpd")

video.cvt2frames ('out_dir'")

# Mg B R AR

mmcv. frames2video ('out_dir', 'test.avi')

5.2.2 YRR

AV T AU s AL, XL BT £ fmpeg HYEPH

# BRI

mmcv.cut_video('test.mp4', 'clipl.mp4', start=3, end=10, vcodec='h264")

# 2 MR PHE K — MR

mmcv.concat_video(['clipl.mp4', 'clip2.mp4'], 'joined.mp4', log_level='quiet')

# KA E b R R

mmcv.resize_video('test.mpd', 'resizedl.mpd', (360, 240))

@3
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(£ 50

# KU R Yo R W A %

mmcv.resize_video('test.mp4d', 'resized2.mp4d', ratio=2)

523 &

mmev FAE T AT H TR LI ek £
o BB
- WL

FATRME TIFRHLR dump BISCPERTR, 70 BLRAREAAEG Tk . ARSI 7 IR B R A E Y
SR 2 RIS, BAOGRTCHUE SR B . SRR T A e B G 3 0-255 BB RHFFIRAF
N jpeg BB R x 4ERERN y HEJE SQIBHE BB T

L BEBURAT

flow = np.random.rand (800, 600, 2).astype(np.float32)
# RELRE flo X (~3.7M)

mmcv. flowwrite (flow, 'uncompressed.flo')

# REXRA jpeg ER (~230K), EBRHRTH (800, 1200)

mmcv. flowwrite (flow, 'compressed.jpg', quantize=True, concat_axis=1)

# EBORR U, UWTHAF AL LRRTHA (800, 600, 2)
flow = mmcv.flowread('uncompressed.flo")

flow = mmcv.flowread('compressed. jpg', quantize=True, concat_axis=1)

2. Ak
ffi ] mmcv. flowshow () AIAALIGTR

mmcv.flowshow (flow)
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L. A

imgl = mmcv.imread('imgl.jpg")
flow = mmcv.flowread('flow.flo")

warped_img2 = mmcv.flow_warp (imgl, flow)

FEIR (img2 -> img1)

5.2. 15m 27
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CHAPTER O

iR R

1. OpenMMLab SR A, Bn LA B MR A T A R AN AR Y . T, B r i - O Bl SR A7
FRRT CSREE R EEAT B 0 ) v A i — AR R A e, AR AR AR 1 B AR B A TR
k. FALE ., R AR

6.1 BIETMARI

FE MMCV H - FATTE AR n] 8 0 e 2 Mok b Bl i e . X SRR AR e ] PARR 32 T IS
Bttt 2 Jedad v i ) 75 2O A B R AT AL PR R, FRATEE PR BR A B e e — A
TSR, R BRSPS A BT

>>> import numpy as np

>>> from mmcv.transforms import Resize

>>>

>>> transform = Resize (scale= (224, 224))

>>> data_dict = {'img': np.random.rand (256, 256, 3)}
>>> data_dict = transform(data_dict)

>>> print (data_dict['img'].shape)

(224, 224, 3)

BRSSP A T I SRS B, I EUTREAS N . BOE OB B X B R LR 2
WER), U1 Resize [EEHIBHU AT IARY "ing" 7B, FATATDALERT I 20 ST T X #n A
B E -

29
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Wfg: BOAOLT, EHREEGRST MRS Bt s 284 (40 Resize, Pad) 1, B RT3
(width, height), 7EEHEZ BRI, A KBRS, Wl img_shape. ori_shape. pad_shape 4%,
¥k (height, width),

MMCV J A A R4 T — 5193 JE (BaseTransform):

class BaseTransform (metaclass=ABCMeta) :

def _ call_ (self, results: dict) —-> dict:

return self.transform(results)

@abstractmethod

def transform(self, results: dict) -> dict:

pass

A AR MR HRE YLK BaseTransform, FSCH transform ¥, transform J7 ¥ & A Fl 4y
B — A A B, RATT S R R G a0 fe] SE I — R AR S

6.2 #iEinkek

BTk, A B A e f AR R — L, i LRSS OpenMMLab A7 SCHRSR I 2 E , Ktk
R A I EAE BRI, Rk, BRATATLARE TR IR A e et AR, A8 —2%
bk 4k (data pipeline), AR REAMEE 7 I, Sl sl — R E I E B 7.

PAG AL S5 A0, FATE T R 7 — DR BORIRUK R . P REMEAS . Bl IR A 2 — 1
W PR M TR il 2 s ad —A il B @ B R A R A B, B T S R S I A A B
(bRt gk ) SRR 7B (Rid viEa).

TERCE SO Bl ik 4o — A T RO AS e B 7 AR 912 B MR e f 2 B 2 Ml pipeline
K SOZHIRSE T EAA T B B . RS K et T B SO P R

pipeline = [

dict (type='LoadImageFromFile'"),

dict (type='Resize', size=256, keep_ratio=True),

dict (type="'CenterCrop', crop_size=224),

dict (type='Normalize', mean=[123.675, 116.28, 103.53], std=[58.395, 57.12, 57.
—3751),

dict (type='ClsFormatBundle"')

dataset = dict (

(FIUakEE)
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pipeline=pipeline,

6.3 F HAREIE TR

FRTETNAE , PR K 0T DAKEA B . S AL 15 9 b A, 72 MMCV o 3]
BRI T2 R A R AT

6.3.1 iR

N T SCRFERBER AR IR, B TE Dataset HIMRICIIAINEESE, HmBEAM YA #AE. IS AL
WAL 2k e A T B A I 2

6.3.2 FIETHALIE X 1855

ST PRSI 0 R QA ST, IR . 5. S
6.3.3 #iEE1t

SRS 2 A B 3 98 A R T 0 A

6.4 B LHIEEIRA

SN ER AR 2K, FEBIYLIK BaseTransform, H5CH transform e, XH, AT H—4
fAT L B AL B (MyFLlip) EA/Rf:

import random
import mmcv

from mmcv.transforms import BaseTransform, TRANSFORMS

@TRANSFORMS . register_module ()

class MyFlip(BaseTransform) :

def _ init_ (self, direction: str):
super () .__init__ ()
self.direction = direction

(Qi¥i#3)

6.3. HRARIEERE 31
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(22 30
def transform(self, results: dict) —-> dict:
img = results['img']
results['img'] = mmcv.imflip(img, direction=self.direction)

return results

MM, FATATASE B —A> MyFLip X5, HRFZMEN— DR R, RAEFBATH B 7

import numpy as np

transform = MyFlip(direction="'horizontal')
data_dict = {'img': np.random.rand (224, 224, 3)}
data_dict = transform(data_dict)

processed_img = data_dict['img']

N e, AEPCE SO pipeline HlH MyF1ip 284t

pipeline = [

dict (type='MyFlip', direction='horizontal'),

]

R, WRERE SR A, 2R MyFLip REER SCAFEB AT BES BT A

6.5 TIRBIRK

AR AL R FRRR IR A IS, AT A B A B SR R ARSERE(E R, X R E
R AR BT N A THE 5

6.5.1 FEXI 5t (KeyMapper)

T B % (KeyMapper ) X8 7 3 i 97 Bl AT, o BIAI, — B0 T AL B AR HR M B =7 e
" img" FRORFHE. (HA LM, FNIA X A st P 7 A B A R, A "ot _img ™
FB

AR AR AN B B S EIATE , FERC B SO PR AR pipeline sl i i 7 B g e -

pipeline = [

dict (type='KeyMapper',
mapping={
'img': 'gt_img', # ¥ "gt_img" FEBHZE "img" FE

(FItgkgs)
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(22 30
'‘mask': ..., # FAEARBREFEH "mask” Fh X THRERGRELR, ZEFTLE
< "mask" FH&
by

auto_remap-True, # EXMEHE, % "img" EWHE "gt_img" FH
transforms=|
# % “RandomFlip' E#A¥F, RNREERAE "img" FRHAT
dict (type='RandomFlip'),

AT B a3, A ESL PR HER,, AFHEHIELE trans form JiiAH 5 JEAF ] HEAYH A T BL
%, ATREAEIEIAR T BRI

6.5.2 fE#li%k$# (RandomChoice) FafE#HlH 1T (RandomApply)

BEHLERE U (RandomChoice) T M —RFNEHEA G G P BEVLY I — D EdEA e & . FI X — %,
FeAT ] DATAT B b SE P — SR P e TR, L 40 AutoAugment,

AR AR AL B S EIATE , ERC B SO PR AR pipeline sl i i i BEAL e R4S

pipeline = [

dict (type='RandomChoice',
transforms=|
[
dict (type='Posterize', bits=4),
dict (type='Rotate', angle=30.)
1, # F—HENLZALLAE

dict (type='Equalize'),
dict (type='Rotate', angle=30)
1, # BMENEHLS
i
prob=[0.4, 0.6] # WHENZTHLEE 8 & FAME
)

BB TE%E (RandomApply) MITUARREMARRENLI T RS Hedl . Bilan:

pipeline = [

(R
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dict (type='RandomApply',
transforms=[dict (type='Rotate', angle=30.)],
prob=0.3) # b\ 0.3 SHBERPATH @5 BEE T #H

6.5.3 ZB#R¥ R (TransformBroadcaster)

W, MR R SN EER T BRI E R AR, BATRATE AT LA KeyMapper REAFEE
W B, AR e — M T 2 A B i . o T —IEE, FRMTFEMEZ B in et

(TransformBroadcaster),

Z Hiry Jet% (TransformBroadcaster) AWML, —RIFEIRARERNTIRENZ N TB, &
FERHR AR WA TR T BRI — L H fepe

L WHTZA 7B
TEBEFA T 2P RS T " 1g" (low-quality) Hl "gt " (ground-truth) PiAFBr it BB L.

pipeline = [
dict (type='TransformBroadcaster"',
# ARERAT "1g" o gt WAFE, HAE-_ENRE "img" FE
mapping={'img': ['lq"', 'gt'l},
# ERERGTE, K "img" FREBHER AN TR
auto_remap=True,
REEXNEZ BN TR P HZHENEE
# %‘é’f\%%\ﬁu,&ﬂ%ﬁlw (HEA 2 fﬁ?)
share_random_params=True,
transforms=[
# # "RandomFlip' Z#Hkw, RMNAFERME "img" FENT
dict (type='RandomFlip'),

1E2 HARY SR mapping BEEH, FATRBERTLAGEA . . . SRZWSIEER R TBL. WPATHITH, #
HM RandomCrop X FBL "img" H K B ﬁ;& I HAETBL "img_shape" {71 HH 5
BRI BRI N ARIA A R X PR T B " La" Al gt " JEAT A R RERLEY , (H S —
K "img_shape" FE, AIPAM 1Ay L

pipeline = [

dict (type='TransformBroadcaster',

mapping={
"img': ['lg', 'gt'],
'img_shape': ['img_shape', ...1,

(Rt
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Hy

# ERRTHE, ¥ "img" F# "img_shape" FREBEGEJELH FHR

auto_remap=True,

# REENEENN BT A ZHENT &

# EENBEMELEY (ML ELT)

share_random_params=True,

transforms=|
# ‘RandomCrop' (W4FEAE "img" F1 "img shape" FF. # "img_shape" 4k,
# M AKME "img"”
dict (type='RandomCrop'),

2. AT E—4LH AR
AR ERF IR T "images” FBL, &TBON— RN list.

pipeline = [
dict (type='TransformBroadcaster',

# A mimages” FRTHEKEMABME "img" FH

mapping={'img': 'images'},

# EREEGE, K "img" FERTHENERME "images" FRMIIKE

auto_remap=True,

# REEREERH T A ZHNEE

share_random_params=True,

transforms=|
# & “RandomFlip Z#R®, BMATFERNE "img” FEIT
dict (type='RandomFlip'),

#4238 cache_randomness

1IF TransformBroadcaster H, FA 1ML T share_random_params I ¥ L H1E 2 R B2 e 4L
ZREHRAS . BN, TEEPERAES T, A TR R NS R AR ) TR PR E G A s R R . 2RI
1A AR H o B AR e tp i X — DI RE, T BEAE e P An T MRS B AL AL e SRl 2y o X T A i
Ifi#% cache_randomness E3ZH .,

PAESCH MyFLip B, FATAELA—& AR BEH LI T Rl -

from mmcv.transforms.utils import cache_randomness

@TRANSFORMS . register_module ()
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class MyRandomFlip (BaseTransform) :
def __init__(self, prob: float, direction: str):
super () .__init__ ()

self.prob = prob

self.direction = direction

@cache_randomness # ARiEZ 7 & o TR E AL E
def do_flip(self):
flip = True if random.random() > self.prob else False

return flip

def transform(self, results: dict) —-> dict:
img = results['img']
if self.do_flip():
results['img'] = mmcv.imflip(img, direction=self.direction)

return results

TG, FA1H cache_randomness /i do_£flip ¥k, BIRFZ T EREME £1ip bR h—A>
YRR B JEI, 7E TransformBroadcaster XfZA~H AR F, X —48 B A (EHAR S 45—
.

42 avoid_cache_randomness

TE—SIENLN, AT TCVERE R A e A 7= A B LS B 1) i R B e 2 v v . g e rh A F K H
55 =R BRI, X SRR BEALAR SR 5 AT B REAE T TR, SFEUCE R A B A e i 2
DAL R AR L S B M8 cache_randomness ARy SCREILEMBENLAE &, SEIMJCEAEL HRY R

T A2 HARY R R R AR e, FRATERAL T 5 — AR figs avoid_cache_randomness, H
Xt S E A e A AR -

from mmcv.transforms.utils import avoid_cache_randomness
@TRANSFORMS . register_module ()
@avoid_cache_randomness

class MyRandomTransform (BaseTransform) :

def transform(self, results: dict) -> dict:

] avoid_cache_randomness $RiCEHRA 2, M HLFg TransformBroadcaster 3 HS5
share_random_params W& A True f, 24l 4, PAHEEREH FRBEX A .

FEMi] avoid_cache_randomness IfFEER =PI JLA:
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1. avoid_cache_randomness H T 31H%kinAr#28 (BaseTransfrom [ 172%) , TMASFER 555 i H
— R, R L

2. #f avoid_cache_randomness BIfifHdE 2 AN ER, KR ASMRX —FrE. IR 72
eI ERENLAS B, WY PR ] avoid_cache_randomness f&1fi

3. WY MR LA UE, BICEZRELSE, 4752 PA avoid_cache_randomness &
Mo ToREALPE R A2 R 75 B 1
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CHAPTER /

3|

»

(14

ey 71 PARIR EIG AR bt (H A SCRRTEAE)

# B EAR U

mmcv.imshow ('a.jpg')

# B B E &
img = np.random.rand (100, 100, 3)

mmcv . imshow (img)

# R WA AR AR B E R
img = np.random.rand (100, 100, 3)
bboxes = np.array([[0, 0, 50, 507,

mmcv. imshow_bboxes (img, bboxes)

(20,

20,

60,

60711)

mmev WA DURZRFFIRAG R, Bl

flow = mmcv.flowread('test.flo")

mmcv.flowshow (flow)

39




mmcv Documentation, & %5 2.0.0

40

Chapter 7. T[{l{t



CHAPTER 8

HIRMEM LK

FATAG MM AR T — Lot CFREHE . B PRI E IR

8.1 MEEMHIE

TEISATSRRIS, FATHT RETE Z o1 — Fh R R EA B E R 2, (HOURA B AR S . T2 FRA T4
B R ET R, AN IR T DR E SO R, ] A ay ST SRR E -

8.1.1 Bk

— RT3

from mmcv.cnn import build_conv_layer

cfg = dict (type="'Conv3d")

layer = build_conv_layer(cfg, in_channels=3, out_channels=8, kernel_size=3)

e build_conv_layer: YA HFE Convid, Conv2d, Conv3d, Conv (Conv 42 Conv2d [ 514%)

e build_norm_layer: Y213k BN1d. BN2d, BN3d. BN (alias for BN2d). SyncBN. GN. LN,
IN1d, IN2d, IN3d, IN (IN & IN2d %5145 )

* build_activation_layer: FFAYZEAIEFE ReLU, LeakyReLU, PReLU, RReLU. ReLU6. ELU,
Sigmoid. Tanh., GELU

41
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e build_upsample_layer: % AYZEA U nearest. bilinear, deconv. pixel_shuffle

e build_padding_layer: X3S AIFE zero, reflect, replicate

8.1.2 R

ALV H € OB TRy Ay k.
L GBI A O RREk:

from mmengine.registry import MODELS

@MODELS . register_module ()
class MyUpsample:

def _ init_ (self, scale_factor):

pass

def forward(self, x):

pass

2. FEHALS A MyUpsample (il __init_ .py ) SREMHAHE:

from mmcv.cnn import build_upsample_layer

cfg = dict (type='MyUpsample', scale_factor=2)
layer = build_upsample_layer (cfqg)

8.2 {RLRA M

FATIRFRML T8 R ZH A, AT EM 2838, B FR4H ConvModule [ convolution. normalization DA

activation layers Z1 )i, ¥ Z 47742 % ConvModule api.

from mmcv.cnn import ConvModule

# conv + bn + relu
conv = ConvModule (3, 8, 2, norm_cfg=dict (type="'BN"))

# conv + gn + relu

conv = ConvModule (3, 8, 2, norm_cfg=dict (type="'GN', num_groups=2))

# conv + relu
conv = ConvModule (3, 8, 2)
# conv

conv = ConvModule (3, 8, 2, act_cfg=None)

(Rt
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# conv + leaky relu

conv = ConvModule (3, 8, 3, padding=1, act_cfg=dict (type="LeakyReLU"))
# bn + conv + relu

conv = ConvModule (

3, 8, 2, norm_cfg=dict (type='BN'), order=('norm', 'conv', 'act'))

8.3 Model Zoo

BT torchvision WFRYIZEAY, FATIEARHELDAT CNN BT R :
* VGG Caffe
¢ ResNet Caffe
* ResNeXt
* ResNet with Group Normalization
¢ ResNet with Group Normalization and Weight Standardization
¢ HRNetV2
* Res2Net

* RegNet

8.3.1 Model URLs in JSON

MMCV H1[¥) Model Zoo Link Hi JSON U4 . json SCFHARZY 44 Bk S H: url B path [ 8 {EXT A1 AL, —A4> json
LT REZEMAT

"model_a": "https://example.com/models/model_a_9ebbac.pth",
"model_b": "pretrain/model_b_ab3ef2c.pth"

A DAE ML AL R EI T4 /E OpenMMLab AWS | Fil | A5 20 (i BRINGES -

YRu] PAIE 1 open—mmlab . json J{FE MMCV_HOME | 3k 7 7 BRIA G , WIRAEFRE 48R F] MMCV_HOME,
NERINBER ~/ . cache/mmev. SRR AT DA 4 export MMCV_HOME=/your/path KX E HCH
AT

AN json SCHFIFRLA T BRI SCHE, WSRAR ] B9 B BLAE AN son MIERIA Json 1, MUK I AMER

json,

8.3. Model Zoo 43
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8.3.2 Load Checkpoint

mmcv. load_checkpoint () BIZ%L filename HFPAFZEHL:
e filepath: checkpoint 4%
e http://xxxand https://xxx: 3§ checkpoint F)5EHE:, X4 WP UAFFE S SHA256 J54%
e torchvision://xxx: torchvision.models HRRIEER:E . B Y15 5% torchvision

* open-mmlab://xxx: BRIAMIHAL json SCHFrhfe R BB sl ST AR

24 Chapter 8. #FHEFL
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MMCV S fit A 2 FISEAE 55 s A5 T
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cHAPTER 12

v1.3.18

R FUE AT XA A ARSI, I R % i -5 J UG A RS AU AR LAZES . 3
-

if (input.device().is_cuda()) {
#ifdef MMCV_WITH_CUDA
CHECK_CUDA_INPUT (input) ;
CHECK_CUDA_INPUT (rois);
CHECK_CUDA_INPUT (output) ;
CHECK_CUDA_INPUT (argmax_yV) ;
CHECK_CUDA_INPUT (argmax_x) ;

roi_align_forward_cuda (input, rois, output, argmax_y, argmax_x,
aligned_height, aligned_width, spatial_scale,
sampling_ratio, pool_mode, aligned);
#else
AT_ERROR ("RoIAlign is not compiled with GPU support");
#endif
} else {
CHECK_CPU_INPUT (input) ;
CHECK_CPU_INPUT (rois) ;
CHECK_CPU_INPUT (output) ;
CHECK_CPU_INPUT (argmax_yV) ;
CHECK_CPU_INPUT (argmax_x) ;

roi_align_forward_cpu (input, rois, output, argmax_y, argmax_x,

(Rt
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aligned_height, aligned_width, spatial_scale,

sampling_ratio, pool_mode, aligned);

HMCFATBE TIN5 23 A AL DASE S ) A BRI 2855 S B

void ROIAlignForwardCUDAKernelLauncher (Tensor input, Tensor rois, Tensor output,
Tensor argmax_y, Tensor argmax_x,
int aligned_height, int aligned_width,
float spatial_scale, int sampling_ratio,

int pool_mode, bool aligned);

void roi_align_forward_cuda (Tensor input, Tensor rois, Tensor output,
Tensor argmax_y, Tensor argmax_X,
int aligned_height, int aligned_width,
float spatial_scale, int sampling_ratio,
int pool_mode, bool aligned) {
ROIAlignForwardCUDAKernelLauncher (
input, rois, output, argmax_y, argmax_x, aligned_height, aligned_width,

spatial_scale, sampling_ratio, pool_mode, aligned);

// EMETH cuda LH

void roi_align_forward_impl (Tensor input, Tensor rois, Tensor output,
Tensor argmax_y, Tensor argmax_X,
int aligned_height, int aligned_width,
float spatial_scale, int sampling_ratio,
int pool_mode, bool aligned);

REGISTER_DEVICE_IMPL (roi_align_forward_impl, CUDA, roi_align_forward_cuda);

// roi_align.cpp
// R dispatcher RELHFH Tensor device KA NFLIHAITH K
void roi_align_forward_impl (Tensor input, Tensor rois, Tensor output,
Tensor argmax_y, Tensor argmax_x,
int aligned_height, int aligned_width,
float spatial_scale, int sampling_ratio,
int pool_mode, bool aligned) {
DISPATCH_DEVICE_IMPL(roi_align_forward_impl, input, rois, output, argmax_y,
argmax_x, aligned_height, aligned_width, spatial_scale,

sampling_ratio, pool_mode, aligned);
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v1.3.11

KT R IE S EE T L ) SRR, 40 NVIDIA GPUs . AMD GPUs, FATEM T mmcv/ops/csrc Hk.
R, XREMALPm APLFMH . BE2MHEL, 5% PRI206.

JEUGIY HSRETA IR Brs

common_cuda_helper.hpp
ops_cuda_kernel.cuh
pytorch_cpp_helper.hpp
pytorch_cuda_helper.hpp
parrots_cpp_helper.hpp
parrots_cuda_helper.hpp
parrots_cudawarpfunction.cuh
onnxruntime

onnxruntime_register.h
onnxruntime_session_options_config_keys.h

ort_mmcv_utils.h

onnx_ops.h

TTTTT

cpu
— onnxruntime_register.cpp
L— onnx_ops_impl.cpp

parrots

S TTTTTITTT

|
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I

el

ops.cpp
ops_cuda.cu

ops_parrots.cpp

[ TTT

ops_pytorch.h

o

ytorch

ops.cpp

ops_cuda.cu

TTTT

pybind.cpp

p
0]
ol
)]
[¢]
=
=
jas

trt_cuda_helper.cuh
trt_plugin_helper.hpp
trt_plugin.hpp

trt_serialize.hpp

trt_ops.hpp

T

plugins

%—— trt_cuda_helper.cu
F— trt_plugin.cpp

F—— trt_ops.cpp

L— trt_ops_kernel.cu

HIWZ )G, EREHUT B

— common

— box_iou_rotated_utils.hpp
F—— parrots_cpp_helper.hpp
F—— parrots_cuda_helper.hpp
— pytorch_cpp_helper.hpp
F—— pytorch_cuda_helper.hpp
L— cuda

F— common_cuda_helper.hpp

%—— parrots_cudawarpfunction.cuh

L ops_cuda_kernel.cuh

F—— onnxruntime

— onnxruntime_register.h

— onnxruntime_session_options_config_keys.h

F—— ort_mmcv_utils.h

— onnx_ops.h
L— cpu

(Rt
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1T 1T

o

— onnxruntime_register.cpp

L— onnx_ops_impl.cpp

parrots

— ops.cpp

F—— ops_parrots.cpp

L— ops_pytorch.h

pytorch

F— info.cpp

F— pybind.cpp

— ops.cpp

L— cuda
— ops_cuda.cu

ensorrt
trt_cuda_helper.cuh
trt_plugin_helper.hpp
trt_plugin.hpp

trt_serialize.hpp

trt_ops.hpp

T

plugins

FA* trt_cuda_helper.cu
%—— trt_plugin.cpp

FA* trt_ops.cpp

L trt_ops_kernel.cu
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cHAPTER 14

T o) &

ik

FEX BTSN T P 2w B 2 G WA L0 B AT ko QAR EB 2 1 HAb R WL P, 5 FLTE AT DA
TR RPN, WGHBER 35 X812

14.1 Rl

‘

e KeyError: “xxx: ‘yyy is not in the zzz registry’”

HABHFAE R S AR, SEWIILE A Sk, B ARRR A e REAL T AL, EE A
% KeyError: “MaskRCNN: ‘RefineRolHead is not in the models registry’” .

¢ “Nomodule named ‘mmcv.ops’” ; “No module named ‘mmcv._ext’”

1. ffif] pip uninstall mmcv HIZEEEAEE A mmev

2. £ installation instruction B{3% Build MMCYV from source %% mmcv-full
*  “invalid device function” B{3 “no kernel image is available for execution”

1. ¥z#r GPU [¥) CUDA 114 fig

2. 11T python mmdet/utils/collect_env.py Ffa#r PyTorch, torchvision A1 MMCV 2752
B X IERA Y GPU Z2Ay R Y, fXPT RERR 2225 B TORCH_CUDA_ARCH_LIST JRE ¥4 3 MMCV,
FHEAPE )] B 2> H BAE S IH R GPUs, : colab | [ Tesla K80 (3.7)

3. KALE AT 2 7 A mmev/mmdet St AFRFARIR . Bild, AT RESE ] CUDA 10.0 %% mmev,
{HAE CUDA 9.0 (S HIZATE

*  “undefined symbol” u{F “cannot open xxx.s0”

57
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1. WERAFS-H1 CUDA/C++ fH 3¢ (§i4n: libcudart.so 53 GLIBCXX), iff#r CUDA/GCC i/ THIHY
A 215 Fll 15 mmev ) —2L

2. QSRAFSAI PyTorch A 3¢ (AN F75405 caffe. aten fil TH), i A PyTorch imf T BIRAS 215
413 mmev ff)—35K
3. 11T python mmdet/utils/collect_env.py PARE PyTorch, torchvision A1 MMCV 4% 40
IBATH RS2 AR )
¢ “RuntimeError: CUDA error: invalid configuration argument”

XA AT et T GPU PRREAHE Y. 2ilMe{k THREADS_PER_BLOCK RY{E I HEH7 4 1
mmcyv,

¢ “RuntimeError: nms is not compiled with GPU support”
XA R BT 5 CUDA PGS IER %4 . Bn] DAl E B 2238 fin) CUDA BRI, SR B
mmev/build 3CA4-J2 B 3H 4 1% mmev,

e “Segmentation fault”

1. #f GCC fhiA, 8% 2k PyTorch fiiAs 5 GCC UAANPEEL (141 GCC <4.9), FAHERH
FFH GCC 5.4, FATWAHEEMH GCCS5.5, A GCC 5.5 & 53 “segmentation fault” I
HYJ#3] GCC 5.4 wtn] DAY o)t

2. R RS LA 23 CUDA JRACH) PyTore. i ADAT i@ A AL /2 753R 5] True

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

3. IR torch WY, LKA MMCV 225 M) . M AL N4, (R %A A5 mmev-
full 2225 7

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

4. WA MMCV 5 PyTorch #2241 1, WA PAME ] ipdo & s o & i print sB%k, 4T
B —3 i 53T segmentation fault

¢ “libtorch_cuda_cu.so: cannot open shared object file”

mmev-full fKHi libtorch_cuda_cu.so X, {HEEFBITIERERBZICI T FA 1Al DA A% SC
B RBEHELA ~/miniconda3/envs/{environment—-name}/lib/python3.7/site-packages/
torch/1lib tA]PAZEK E 3 PyTorch,

« “fatal error C1189: #error: —unsupported Microsoft Visual Studio version!”

AR A Windows | 4% mmev-full 7 H. CUDA ffift A2 9.2, AR nl GE LB F XA "C: \Program
Files\NVIDIA GPU Computing Toolkit\CUDA\v9.2\include\crt/host_config.

h(133): fatal error C1189: #error: —-- unsupported Microsoft Visual Studio
version! Only the versions 2012, 2013, 2015 and 2017 are supported!", & W]

DA IR A A ¥ Mlicrosoft Visual Studio, 540 vs2017,
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e “error: member “torch::jit::detail::ModulePolicy::all_slots” may not be initialized”

m R & A Windows F 4% 3% mmev-full 3 H  PyTorch [ A& 2 150, &M 7 6
e - I I S D 1= -} - torch/csrc/jit/api/module.h(474): error: member
"torch::jit::detail::ModulePolicy::all_slots" may not be initialized, i
XA B ¥R ¥ torch/esre/jit /api/module . h AP static constexpr bool
all_slots = false; B’y static bool all_slots = false;., BEZYT A PAZEEH member

“torch::jit::detail:: AttributePolicy::all_slots” may not be initialized.,
e ‘“error: a member with an in-class initializer must be const”

2R A Windows |41 mmev-full Jf H. PyTorch HJiiAJE 1.6.0, AR AT HE & B )X A el "

torch/include\torch/csrc/jit/api/module.h (483): error: a member with an
in-class initializer must be const". fEHEXADME T EER torch/include\

torch/csrc/jit/api/module.h X4 F 1 i CONSTEXPR_EXCEPT_WIN_CUDA ¥t N
const., HZAFI ] PAZEFE Ninja: build stopped: subcommand failed

e “error: member “torch::jit::ProfileOptionalOp::Kind” may not be initialized”
AR A Windows | 4g ¢ mmev-full 3 H PyTorch By R 4 2 1.7.0, &R 7] g < 8 3
G5 S A 1 I 1 torch/include\torch/csrc/jit/ir/ir.h(1347): error: member

"torch::jit::ProfileOptionalOp: :Kind" may not be initialized. fEX A H B

()07 1B PyTorch Wl LA SO

— M ¥ torch/include\torch/csrc/jit/ir/ir.h L ' ) static constexpr
Symbol Kind = ::c10::prim::profile; Ml tatic constexpr Symbol Kind =

::cl0::prim: :profile_optional;

- % torch\include\pybindili\cast.h L # BJ explicit operator types& ()
{ return *(this->value); } ¥ ¥ N explicit operator types&() { return
*((type*)this->value); }

- ¥ torch/include\torch/csrc/jit/api/module.h B I S I ¢ 15 B S <3
CONSTEXPR_EXCEPT_WIN_CUDA ¥t A const

TR Z 417 A] DAY E Ensure default extra_compile_args.
* MMCYV #1 MMDetection [*)3&24: [0 ;7 ConvWS is already registered in conv layer”

1522 installation instruction “A 5[] MMDetection Jii 4~ 435 1E i i A< 1)) MMCV

14.1. LFEKo)# 59


https://github.com/pytorch/pytorch/issues/39394
https://github.com/pytorch/pytorch/issues/39394
https://github.com/open-mmlab/mmcv/issues/575
https://github.com/pytorch/pytorch/pull/45956
https://mmdetection.readthedocs.io/en/latest/get_started.html#installation
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14.2 {% o] =%

¢ “RuntimeError: Expected to have finished reduction in the prior iteration before starting a new one”

L XM IR R A YESEAG S loss TE, ATRERMRIE P EEZ A3, SERS S 3O%h
%5 loss 1T, B2 475 Il Expected to have finished reduction in the prior iteration before starting a

new one,
2. YRAJPAREE DDP H1¥) find_unused_parameters N True, FE RS EHIEE HE.
e “RuntimeError: Trying to backward through the graph a second time”

ANeelEl Bl % B GradientCumulativeOptimizerHook # OptimizerHook, X<H3 loss.

backward () BAMPIR, TREFML RuntimeError. WATAFREILFH—A. EZHHL
Trying to backward through the graph a second time.
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cHAPTER 15

LN

WA MMCV 411X, FATEC) TAT B Al AU R, FRATUGIL A2 Tk, AR EA
T

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

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

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

BRI R R TR, R, B TFORMNARSNETT I, % s R oA RO .
AR A T RRLIGI R TF R, TTRAZ% github 177 kY

15.1.1 1. S26E

MRS — R ARG K B, 564 %) OpenMMLab TR, il GitHub TUH 47 bR Fork 341, E %15
AR RN 2 Y RAE AR GitHub A~ A F 00 .

REACHS T 21 A b

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

A I ARG 2 Ay T AR 2R

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

F#r remote E RSN, TELIHHIA git remote -v

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

TEfifE: X HLXF origin F1 upstream FEAT— MR LAY NZE, MIATHEH] git clone SR FEREAURLIT, SERINEIE—A>
origin [) remote, ‘X4 [ FA FERE R ACH FERAL, 107 upstream WLZFATTH CUSHIAY, FHEFE 10 i 4k A5 e 1y
hko AR UEARAN T XK AN upstream, AT DA EH CE M, HUNY open-mmlab., FRA T8 % [4] origin $£ 52 (CHS (R
fork "FRAYILFEQE), SAJ517) upstream 332> pull request. AIREEAZ M AISFIEH RS KA ZE, B
upstream FLHGE BT, A S fRerhze, P2 H] origin,

15.1.2 2. figE pre-commit

FEARHBTF L FRBEH . BT T pre-commit SRy (TR, AR KA S, Febiie Ui, e
4 pre-commit (FEFE MMCV HFE N HUAT) -

pip install -U pre-commit

pre—-commit install

A pre-commit S G LB Y, H4H .pre—commit-config.yaml FHJET:
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pre-commit run --all-files

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

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

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

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

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

15.1.3 3. QIBA AN

LA 5E pre-commit 2 Ji5, FRATTREEL T master QA &5 32, BIAI D a4 HNH username /pr_name,

git checkout -b yhc/refactor_contributing_doc

TESGEERTIT A, ARARHL 2R (Y master 73 527 5T upstream [f) master 7337, FATTF Z5EHHL upstream [
RIHEATIR A, FT B ar S

git pull upstream master

15.1.4 4. R NEFH A A E T TR

* MMCV 5| AY mypy RAMEHSRBAGA, DAHIIACH I EENE . PBEFATAER ARSI, 75 2P IE Type
Hints, BARHLIN AT AZS% 07

o PR AU R A 2 i BT R

# ErteE E TR
pytest tests

# RNFERIERKGRD B BELGUESRNETARK, ) runner KA

pytest tests/test_runner/test_runner.py

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

15.1. RIEEKR TR 63


https://zhuanlan.zhihu.com/p/519335398
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15.1.5 5. #X KB FInIE

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

git push -u origin {branch_name}

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

15.1.6 6. IZ3HIEIERK (PR)

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

(a) PR A2 & Bl . BN ASME SR, IR 5 Tssue (HAAT7 L SCR)
(b) Q2R 22— OpenMMLab fi{GTHK, F52%5% CLA
(o) K AEFE A< PR 2 i CI (SEAi i)

MMCV &¥EAFEEF4E (Linux, Window, Mac), KT N[AfASAH) Python, PyTorch, CUDA X}#H225#y 4t HS
HATRICIEL, PAGRUEACIE B bE, WA — A, AT SE EE PR Details SkREFR A
PG, PUETRITME A .

(3) 4R PR S T CI, HRAREAT A% Ry HABI R 11) review, TR reviewer (YR, BEURS, HEKR 4-5
H0E . HF| reviewer [A] & A A PR,

JIr A reviewer [ A A PR 5, FATSRPOR PR G35 £40 52,

15.1.7 7. iR pze

WA IR A HERS , FRATAYACRD ZE ORISR, X, WRAREY PR 5 E00 SCAFAEmh o8, ARTT ZMokh e, i
Heih 52 iy 7 A P

git fetch --all --prune

git rebase upstream/master

e

git fetch --all --prune

git merge upstream/master
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WRARAEF T AL P 5, AR A AT LA rebase )77 SRRSO AEGS PRUEARIY commit log FHE I .
IR KA rebase B, IEARTPABEH merge M7 HORMEIIHZE

15.2 1§5|

15.2.1 BTl

WRARICTE I H AT B eI, B4 video ABEHR W] B2 VRAY 24 BTPRBE IS AT 22255 DA

# Linux

sudo apt—-get update -y

sudo apt-get install -y libturbojpeg
sudo apt-get install -y ffmpeg

# Windows

conda install ffmpeg

TEFR NG S AR B SR BB SRR R ARG KN, FRATIAZI AT RERYLE BN B 25 FIr A 4R A2 i AU, 11485
TEINAZE SR TR

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

# check file in htmlcov/index.html

15.2.2 B

TEFE B S AR B R BB SRR E R K I, W] BB T Z B MBS Y docstring. FAT1TR BERIATE L
8 SCRA S TR o Al BT e J 1) SCRY Y D YR an R

pip install -r requirements/docs.txt

cd docs/zh_cn/

# or docs/en

make html

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

15.3.1 Python

PEPS {f:3ly OpenMMLab S35 FEE Meft (RS LG, FAI 6 AR T RAG A A% AL AR
+ flake8: Python B 77 A1 A MR A TR, RE MR THIYERE
o isort: [ BABMIHLSE AMFR T A
* yapf: Google 771 AT HL M AG 2 T A
* codespell: ## FAIAIPF 52T 1
« mdformat: #;# markdown ({4 T
» docformatter: ¥z 4k docstring ) 1.2
yapf Hl isort [ L& F] AYE setup.cfg 5]
i of B ¥ pre-commit hook , FK AT PATE $E &2 A B B Bk A A1 A XMk £lake8. yapf. isort,

trailing whitespaces, markdown files, f£%& end-of-files. double-quoted-strings,
python-encoding-pragma. mixed-line-ending, J#% requirments.txt HJMF. pre-commit

Bh T L& AT DAYE pre-commit-config 3] .
pre-commit FLAA )25 ] 52U LA i K

AL S5 OpenMMLab RABHLE .

15.3.2 C++ and CUDA

C++ F CUDA HIfCIEFRIE M Google C++ Style Guide

15.4 FIHLERAE

1. ffiJ] pre-commit hook, JS{l /b AR XA AH 5% 5 &
2. —AHLBGE RO — AN 43 3
3. KRG, —AarBUR KRR, BB IR B BUE K
e Bad: 5L Faster R-CNN
» Acceptable: % Faster R-CNN 75 /1Il—~~ box head
* Good: % box head H{fill—ZSHOR SR H & XHY conv 24K
4. BFIR Commit Hif 75 ZEHE AL T HAA 3 3 commit {5 5,

5. PROLIE T HA R U A BUE Rk
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https://github.com/executablebooks/mdformat
https://github.com/myint/docformatter
https://pre-commit.com/
https://google.github.io/styleguide/cppguide.html
https://pre-commit.com
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o FREE I AT 4 FR, —MH%a:[Prefix] Short description of the pull request (Suffix)

o prefix: F¥EDfig [Feature], {% bug [Fix], SCRY4H K [Docs], A& H' [WIP] (B A4 review)
o PR EAT R BOE KN FEBBONE, S5, AR HABFR A 152, 225 1 BUE KR
o RIFAH KA DU (issue) FIHA 1 B K

6. WRFIATHM =7, SEET = RN, BT IER mmev 325, HAEME X000
F#p%E This code is inspired from http://

15.4. HIEERHE 67
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ISR
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CHAPTER 17

b

>

’

K ADR

&G
ol

171 KB E

17.1.1 PEP 8 —Python B A {1858

Python F 71 (U KU 67 , 08 T OA T ILA TG PO

o U )R, 4T Python AT WifTRAR S AMIKI IS AR RETE . Hln— AR LAY IR : 4 3KAY
RIS, TERAE—ATE NI, frab ] AT T?

« A3, NET Python Hr ik A HEA O 1 —LE RURS LT

o RHGESAH RN MPIREK, Toik—475 TS M N 2 78R, RIS g s, i
TEF BRI, AL 55 .

# Correct:
FILES = ['setup.cfg', 'tox.ini']
# Correct:
FILES = [

'setup.cfqg’,

'tox.ini"',
]
# Wrong:
FILES = ['setup.cfg', 'tox.ini',]
# Wrong:
FILES = [

(Rt
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(£ 50

'setup.cfqg’,

'tox.ini'

]

o MAMIKHINE . R LT . SRR S RINE , FRATIFAE S5 222 rP R /41

“A style guide is about consistency. Consistency with this style guide is important. Consistency within a project
is more important. Consistency within one module or function is the most important.” PEP 8 —Style Guide for
Python Code

1Efi#: PEP 8 Ry URSHLTEH A 2RI, TIH NI — S 2055 T PEP 8 ML, OpenMMLab 451 H #f
1E setup.cfg BE T — LA MITE R ICE,, IR e & . — M 724 PEP 8 A I —A>il 1

# Correct:

hypot2 = x*x + y*y

# Wrong:

hypot2 = x * x + y * vy

X—ME RN THARARMIEH, (H OpenMMLab [ i B HEF KA M yapf 1
ARITHMETIC_PRECEDENCE_INDICATION BEIi, [H A% X HE7E T H A & 43 B i 2 ke A% 504k, DA
EONE

17.1.2 Google FREIM BN &5

Google i/l 14 F AU 19, 4 T Python M RIETY . MIET PEP 8, izdi it 1 B MRS 451 -
AR R AR T AT LT AR 2 o

Horp, BT MYEXT Python "R ZIE FHRHEDAT TS ST, A THAESEN, 5% . Lambda
Fek, P FEHESEIL. metaclass 2,

WAR ML N A5 PEP 8 BONHEIT, RH205E A7 PEP 8 (L RILE, A — UM PRI ZE , WL
K. TODO #F. {4 socket X Z VT4 -

EREIF RGN IS B UATIT &, (EARL AR, —RIX B (E— L8 Python 2 FRATR, Bl E
TOR P TR ey 24 B AR Object, MIAEL ] Python 3 YPREEH, X —ZORIEANMENRY, AT
F BRIl .~k OpenMMLab [#35i H A A HERR G ITIRERAT, A weRf— i b ¥y ad Tk, JoHe
MMCV.. (X 5 I BN A R R E A W2, FT AT RN R Z PRl

AOFEEREN AR R T UM TA, E%iEH T, RS ARG LA ek, HeANE
— AR Y FOMUSAT, RN R, T EMARE A H RE ARSI, AL BT 2 E -

# Correct

from mmcv.cnn.bricks import (Conv2d, build_norm_layer, DropPath, MaxPool2d,

(Rt
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Linear)

from ..utils import ext_loader

# Wrong

from mmcv.cnn.bricks import Conv2d, build_norm_layer, DropPath, MaxPool2d, \
Linear # - S#ATHE, AR FHT

from ...utils import is_str # RZHLEH—F, XZWERESFHLEHMRTE

OpenMMLab Il | i i} pre-commit T.H [ gL AT, 317 0L ot ik D

17.2 &2HME

17.21 GEFEMEEM

TR G4 2 RIS AT e SRl . BRI fir 44 R & S B Y iy A4 0 T 200K, (B mT DA (AR A
W4 T IRAS B R — N2 1 R AL B [ RS B o TG 75 1 i 44 D) 55 B AURE 138 00 T4 B A D BE AT VR I A
W, PARRAFIZRIARE Sy, A EEEE AR A FROont e 7L 30, BB B T BB A T Al

17.2.2 Eht&&HE

pad

13

o REREGAS R SO TS, R OU T AR A, AR — N EE N RIZ, W class_
o REAEMAE T RSBG4S, B TAEMRIIIERER 1, SXFER L, #RAER e 4,
* AP RAT A AN _, B A R S A

17.2.3 G&HEI5

R P42 i 4 T B PRAIE =
L5 SR, A X
2. KEidEd
3. HijES—

# Wrong
class Masks (metaclass=ABCMeta): # @& LRI HE%E; Instance or Semantic?

pass

# Correct

(Rt
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class BaselInstanceMasks (metaclass=ABCMeta) :

pass

# Wrong, T FIHH 4 A FMEERER G4

def _ _init__ (self, inplanes, planes):
pass

def _ init_ (self, in_channels, out_channels):
pass

LI R A A 44 T v

o HMEAMAYE: crop_img, init_weights

o BhEME 445 imread, bbox_flip
HEREG A S5 SENY, RIEFHEER, e I8

 check_keys_exist(key, container)

* check_keys_contain(container, key)

VB R e S — A E M 4ES , 1 nb -> num_blocks, in_nc -> in_channels

17.3 docstring 36

17.3.1 AH4AEE docstring

docstring ZXf—A2. — A HEETIRE S AP RGN, AFINThRE, — 2B HMTF & F TR,
AE, ' f# debug A HMRAY; —J&7F Readthedocs SCAYH H 8l 2E BiAH 5 Y API reference SCAY, HEEIA T fRYRAt
TRk X R P 8 I AH E TR

17.3.2 {5 docstring
HUREARE, — MR docstring 45 A& AE N EK , DA T Python fERERR DA K sphinx AT SCRYMENT,
Y11y docstring 27E Z: I, PEP 257, AL PAGI-F B XN 1A B SRS AR HERS 2, S48 20H Google XA .

1. SR

PR KRS L 7B — M8 (B Python SCfF) 45— docstring, {HH 1 OpenMMLab i H A #B
73 BEA I docstring, - PR AMICARE P4 200K o

"""A one line summary of the module or program, terminated by a period.

Leave one blank line. The rest of this docstring should contain an

(Rt
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overall description of the module or program. Optionally, it may also
contain a brief description of exported classes and functions and/or usage

examples.

Typical usage example:

foo = ClassFoo()

bar = foo.FunctionBar ()

min

2. Ry
KGRI H R ER TN, M, #%8 OpenMMLab FYH5I, FA16H T35 Google KAK A [F] 5
o WRBIFTR, SORY P IA (1 Attributes filiid @1, T2 Args Hiid init e&%H S50
1 Args 1, i parameter (type): Description. W, fliidg— P SHBAMIRE. b,
ZFEBAE (float or str) ME., AILAH None WS H(AIPAEH (int, optional).,
class BaseRunner (metaclass=ABCMeta) :
"""The base class of Runner, a training helper for PyTorch.
All subclasses should implement the following APIs:
- run()
- “train() "
~ val()tt
- '‘save_checkpoint ()"
Args:
model (:o0bj: torch.nn.Module'): The model to be run.
batch_processor (callable, optional): A callable method that process
a data batch. The interface of this method should be
' “batch_processor (model, data, train_mode) -> dict .
Defaults to None.
optimizer (dict or :0bj: torch.optim.Optimizer', optional): It can be
either an optimizer (in most cases) or a dict of optimizers
(in models that requires more than one optimizer, e.g., GAN).
Defaults to None.
work_dir (str, optional): The working directory to save checkpoints
and logs. Defaults to None.
logger (:obj: logging.Logger'): Logger used during training.
Defaults to None. (The default value is just for backward
compatibility)
meta (dict, optional): A dict records some import information such as
CFoUaRE:)
17.3. docstring #56 75
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environment info and seed, which will be logged in logger hook.
Defaults to None.
max_epochs (int, optional): Total training epochs. Defaults to None.

max_iters (int, optional): Total training iterations. Defaults to None.

mmn

def _ init_ (self,
model,
batch_processor=None,
optimizer=None,
work_dir=None,
logger=None,
meta=None,
max_iters=None,

max_epochs=None) :

AN, FESEREVESCERY AR AU ARE SO AR RS T HAW TR A SE B, D0
A modified from , T 2152 B2 6 T HABACRD ZEAISEBL, R A copied from , F-¥ 2 JE S A License.
WA g, WA PAEL .. math: SRITAZEEA K

# SHE LI

# This func is modified from “detectronZ2

# <https://github.com/facebookresearch/detectron2/blob/
—ffff8acc35ea88adlcbl1806ab0f00b4clcbdbfd9/detectron?/structures/masks.py#L387>" _.

# ARG
# This code was copied from the “ubelt

# library<https://github.com/Erotemic/ubelt>"_.

# Bl A ¢ Hmas
class LabelSmoothLoss (nn.Module) :

r"""Initializer for the label smoothed cross entropy loss.

Refers to "Rethinking the Inception Architecture for Computer Vision

<https://arxiv.org/abs/1512.00567>" _.

This decreases gap between output scores and encourages generalization.
Labels provided to forward can be one-hot like vectors (NxC) or class
indices (Nx1).

And this accepts linear combination of one-hot like labels from mixup or

cutmix except multi-label task.

[Qi323)
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Args:
label_smooth_val (float): The degree of label smoothing.
num_classes (int, optional): Number of classes. Defaults to None.
mode (str): Refers to notes, Options are "original", "classy_vision",
"multi_label". Defaults to "classy_vision".
reduction (str): The method used to reduce the loss.
Options are "none", "mean" and "sum". Defaults to 'mean'.

loss_weight (float): Weight of the loss. Defaults to 1.0.

Note:
if the " "mode’" is "original", this will use the same label smooth

method as the original paper as:

math::
(1-\epsilon)\delta_{k, y} + \frac{\epsilon}{K}

where :math: \epsilon” 1is the "~ label_smooth_val ", :math: K  is
the "~ "num_classes ~ and :math: \delta_{k,y}  1is Dirac delta,

which equals 1 for k=y and 0 otherwise.

if the " "mode’' " is "classy_vision", this will use the same label
smooth method as the " facebookresearch/ClassyVision
<https://github.com/facebookresearch/ClassyVision/blob/main/classy_vision/

—~losses/label_smoothing_loss.py> _ repo as:

math::
\frac{\delta_{k, y} + \epsilon/K}{l+\epsilon}

if the " "mode’ " is "multi_label", this will accept labels from

multi-label task and smoothing them as:

math::
(1-2\epsilon)\delta_{k, y} + \epsilon

HfR: 17 “here. ‘here’.” here” —Fh5|5TEEE A .
T reStructured 1535, “here Fn—EUIY; ‘here® F/RBHA ;" here” TLEFIRE X, —Mn] kTR AT .
Hrp ‘here 11t FH¥%:-5 Markdown HRTH], SRELNEE . 7 4MEF obj:type’ X FHE ML FE RN Gk, (HE
FRE, MUERESR, IV FERnER I8,

3. ik (B0 S0k
BRSO 5 2 SR Y S5 A AR — B, (HER AR MBSO . X TR IR R AN, T PAGE

17.3. docstring 3B 77



mmcv Documentation, & %5 2.0.0

Examples “FEANARG]; ARG X SHOMA— B4, ATPAMIA Note =Bt AT B -
XEF BN 2R B 8, R R KRB BRI S MBSO, 380 i 7 B 5 RS B 1)
PUREE 7R TREEERZ, X R Bl R BN EEAE Python X2 B AFREEHIzATHY, H4AH
— LRI SR . WERAFAEZ ARG, ATDAGE TR S it WA BOR B, BB B 2 B A A

def import_modules_from_ strings (imports, allow_failed_imports=False) :

"""Import modules from the given list of strings.

Args:
imports (list | str | None): The given module names to be imported.
allow_failed_imports (bool): If True, the failed imports will return

None. Otherwise, an ImportError 1is raise. Defaults to False.

Returns:
List [module] | module | None: The imported modules.
All these three lines in docstring will be compiled into the same

line in readthedocs.

Examples:
>>> osp, sys = import_modules_from strings/(
['os.path', 'sys'])
>>> import os.path as osp_
>>> import sys as Sys_
>>> assert osp == 0Sp_

>>> gssert sys == SyS_

mmn

TSR R HCRE AR HRAS B A 1AL, 5 BEAE docstring FFILAAH KU, WA BN Note 575 Warn-
ing EATULHT, Bldn:

class CheckpointHook (Hook) :

"""Save checkpoints periodically.

Args:

out_dir (str, optional): The root directory to save checkpoints. If
not specified, "~ runner.work_dir'" will be used by default. If
specified, the "“out_dir'  will be the concatenation of
“Tout_dir’ " and the last level directory of " runner.work_dir'"
Defaults to None. “~Changed in version 1.3.15.°

file_client_args (dict, optional): Arguments to instantiate a
FileClient. See :class: mmcv.fileio.FileClient® for details.

Defaults to None. "New in version 1.3.15.°

78
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Warning:
Before v1.3.15, the "‘out_dir " argument indicates the path where the
checkpoint is stored. However, in v1.3.15 and later, "~ “out_dir" "
indicates the root directory and the final path to save checkpoint is
the concatenation of out_dir and the last level directory of
" runner.work_dir® . Suppose the value of "“out_dir " is
"/path/of /A" and the value of " “runner.work_dir' " is "/path/of/B",
then the final path will be "/path/of/A/B".

RS AR [l {E B A 5 2T HiA 7 By dict, IR 2R A0 R X

def func(x):
r"" "
Args:
x (None): A dict with 2 keys, ' 'padded_targets' , and ' ‘targets' '

- '‘targets' ' (list[Tensor]): A list of tensors.
Each tensor has the shape of :math:  (T_1i) . Each
element is the index of a character.
- ''padded_targets' ' (Tensor): A tensor of shape :math:  (N)°

Each item is the length of a word.

Returns:

dict: A dict with 2 keys, ° 'padded _targets' ', and ' targets

- '‘targets' ' (list[Tensor]): A list of tensors.
FEach tensor has the shape of :math: (T_1i) . Each
element 1is the index of a character.

- ' ‘padded_targets' ' (Tensor): A tensor of shape :math:’ (N)°
EFEach item is the length of a word.

mmn

return x

i O TR readthedocs SCRY, U 4R S s B 4% IR ReStructrued SCRYAS K, 75 0 £ 7= A SCRYTE YL b i,
TEHRAZ PR W, Sl lOF S — F SORRCR . B S %

* reStructuredText Primer - Sphinx documentation

» Example Google Style Python Docstrings — napoleon 0.7 documentation
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17.4 FBRHE

1741 B LEEHR

XHF—AIHEIE , B EVEA AL Z [ A {2 AT, R EH S A A HR R . AR
R, RAATRELILAA B O OEAREE, BN P SR B US4 .

17.4.2 WASEE

it B R R AU PR LB TG PR Y o ASRARAE D RACRS S A I AR R — T, IR AR I B

WA EEER. WA, BRSNS Ea TR XTAZ—H TR, MAEH
Fr AR . Google JHJEIT H KAE45 Hi

# We use a weighted dictionary search to find out where i is in
# the array. We extrapolate position based on the largest num

# in the array and the array size and then do binary search to
# get the exact number.

if i & (i-1) == 0: # True if i is 0 or a power of 2.

N T PR AT, R % AT 2 g, T35, AN AR AR, R AR YA AR B
Python, il JUR AN HBE VR A ZA 4. ——Google JFHI H KUk HS

# Wrong:
# Now go through the b array and make sure whenever 1 occurs

# the next element 1is i+1

# Wrong:

if i & (1i-1) == 0: # True if i bitwise and i-1 is 0.

EEREH, ATDAGE ] Markdown $53K, PRSI &N D8 #5242 Markdown (53K, XA AT DAE TS0t B, 4nml
B SFon AL B (R 2EF docstring H11Y ReStructured TEVATR IR )

# ' _reversed_padding_repeated_twice' is the padding to be passed to

# 'F.pad 1f needed (e.g., for non-zero padding types that are

# implemented as two ops: padding + conv). "F.pad accepts paddings in
# reverse order than the dimension.

self._reversed_padding_repeated_twice = _reverse_repeat_tuple(self.padding, 2)
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17.4.3 FERHI

Lt H mmev/utils/registry.py, XFRNEIHZEEH, @ilHire, W T IER KR,

# self.build _func will be set with the following priority:
# 1. build_func
# 2. parent.build_func
# 3. build from cfg
if build_func is None:
if parent is not None:
self.build_func = parent.build_func
else:
self.build_func = build_from_cfg
else:

self.build_func = build_func

2. HH mmcv/runner/checkpoint.py, ¥F bug & FH)—LLkpiR AP, A DA AH AT issue (532,
B AT f# bug 15

def _save_ckpt (checkpoint, file):

The 1.6 release of PyTorch switched torch.save to use a new
zipfile-based file format. It will cause RuntimeError when a
checkpoint was saved in high version (PyTorch version>=1.6.0) but

loaded in low version (PyTorch version<l.6.0). More details at

HO¥ W% W oW |

https://github.com/open—-mmlab/mmpose/issues/904
if digit_version (TORCH_VERSION) >= digit_version('1.6.0"):
torch.save (checkpoint, file, _use_new_zipfile_serialization=False)

else:

torch.save (checkpoint, file)

17.5 FERERE

17.5.1 At L2 EEHXEERRE

RAUEM RN SR A AL A R B PR, U ) 22 AV pR BEOR IR . IR QR B P B . bt B
BUA K452 . Python 547 0 MR I BRI, ZEBEAR FUR S — R fE, il W /R IDE X £e28
BUTERR, SRJEAEARTE AR A I AU R . 3 M A R A TR, X T A AR,
X AR b T BE T BE R A TR A, 9D bug I . RRENEREA R, EE AT R T R
g

L AL APL 2R
2. AERBSAYZE A, TR R IE TR BT A2 R
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3. T4 o BTN S A A R A AR EEA TR
4. XEVARE A QRS IR TR

5. AR ERBERRE, WLAMATHRE. X T — 0 RS, ZHAFOLT, EEER T a4,

BASHRKRZH RIGHE

17.5.2 I SAETRE

- BREL YRR, AT self Al cls HERE .

from typing import Optional, List, Tuple

# ARET 4
def my_method(self, first_var: int) -> int:

pass

# AR—AT
def my_method(
self, first_var: int,
second_var: float) —-> Tuple[MyLongTypel, MyLongTypel, MyLongTypell]:

pass

# BT (BRBNAZE 50T AX, BNEE yapf BHWUEAFEA)
def my_method (

self, first_var: int, second_var: float
) —> Tuple[MyLongTypel, MyLongTypel, MyLongTypell]:

pass

# 51 MR Xy KA
class MyClass:
def _ init_ (self,
stack: List["MyClass"]) —> None:

pass

T AR P BT AJZ Python LA, AT PASE B AE LK, iB AT AT Python £ (i) wrapper
SNSRI AT M, — L5 WA AT

# BERA

from numbers import Number

#TREH, HEHTIA None
from typing import Optional
def foo(var: Optional[int] = None) :

pass

(FoUakEE)
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(£ 50

# BRARA, HRHEZSHER
from typing import Union
def foo(var: Union[float, str]):

pass

from typing import Sequence # JF7|%A
from typing import Iterable # F#%{tEA
from typing import Any # {FEZ KA

from typing import Callable # T %ER

from typing import List, Dict # 5T dpyz Al KA

from typing import Tuple # JC4HHEHE R

# BJRFE Python 3.9 W, list, tuple fo dict AFEXFEA, BHT XFZAHRA
# RNAHATRBAEMHTRFTEFEF List, Tuple, Dict XA

# mA, ERSBEAFTEME, REMEA Sequence & Iterable & Mapping

# List, Tuple, Dict FZEFTREEEM FHE

# %W, https://docs.python.org/3/library/typing.html#typing.List

2. ASERRTUEAR, BT T DA LW LS T

# Recommend: #7K 7 fig o {E

a: Foo = SomeUndecoratedFunction ()

a: List[intl: [1, 2, 3] # List R¥¥EBE—KARA WTFEH Union
b: Tuplel[int, int] = (1, 2) # KEEZEA 2

c: Tuple[int, ...] = (1, 2, 3) # Tk

d: Dict[str, int] = {'a': 1, 'b': 2}

# Not Recommend: ATZ XA F#
# BRIMTAMEAT Google FFiRIem F, BXE—F AT I Python 2.7 MK
# MA W ERET X, ETEMAXSF Python 3, AT RMELK—, THEEAXFT .
a = SomeUndecoratedFunction () # type: Foo
a=[1, 2, 3] # type: List[int]
b= (1, 2, 3) # type: Tuple[int, ...]
c (1, "2", 3.5) # type: Tuple[int, Text, float]
3. ZH

ESChIRAIHGE, typing HHERBET list FI dict AZ SR, RAFAT A R AT LAE LERPIRYZ 2R ?

from typing import TypeVar, Generic

KT = TypeVar ('KT")
VT = TypeVar ('VI')
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(£ 50

class Mapping (Generic[KT, VT]):
def _ init_ (self, data: Dict[KT, VT]):
self._data = data

def _ getitem__ (self, key: KT) —-> VT:

return self._datalkey]

W Ed TR, FATE LT A Z AR R, SEhR AT

mapping = Mapping[str, float]({'a': 0.5})

value: float = example['a']

738k, BT AR ] TypeVar 7E 8 4054 rh o e HE S 2220 -

from typing import TypeVar, List

T = TypeVar ('T") # Can be anything
A = TypeVar('A', str, bytes) # Must be str or bytes

def repeat (x: T, n: int) -> List|[T]:
"""Return a list containing n references to x."""

return [x]*n

def longest(x: A, y: A) —> A:
"""Return the longest of two strings.'"""

return x if len(x) >= len(y) else y

W2 RTRBEMNE LT SH typing.

17.5.3 A IMGEETH

mypy sg—|> Python I A TR . MRIGIRAIFAER, mypy 2 ELS

fi#, M5 0] B S ELY bug.
BIAN4H T i —1> Python JHIA S test.py:

TR E A B AT A 2R 2T

def foo(var: int) —-> float:

return float (var)

a: str = foo('2.0")
b: int = foo('3.0") # type: ignore
84 Chapter 17. {{f3#5E
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1547 mypy test.py W DARFEIANTRAGALSEA, 204G 158 4 7775 e 0 AR [l A P A 22 52 . TS S
FTIRBEAAAE A B, TR T type: ignore MHEZME T, FUATRAMRFIR T D T RETR 2202 220 .

test.py:4: error: Incompatible types in assignment (expression has type "float", .
—variable has type "int")
test.py:4: error: Argument 1 to "foo" has incompatible type "str"; expected "int"

Found 2 errors in 1 file (checked 1 source file)
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cHAPTER 18

mmcv.image

mmcv.image

(@)
e Color Space
* Geometric

o Photometric

o Miscellaneous

18.1 10

imfrombytes Read an image from bytes.

imread Read an image.

imwrite Write image to file.

use_backend Select a backend for image decoding.
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18.1.1 mmcv.image.imfrombytes

mmcv.image . imfrombytes (content: bytes, flag: str = ‘color’, channel_order: str = 'bgr’, backend: Optional[str] =
None) — numpy.ndarray

Read an image from bytes.
SH
* content (bytes) -Image bytes got from files or other streams.
e flag (str)—Same as imread ().

* channel_order (st r)-The channel order of the output, candidates are ‘bgr’ and ‘rgb’

. Default to  ‘bgr’ .

* backend (str | None) —The image decoding backend type. Options are cv2, pillow,
turbojpeg, tifffile, None. If backend is None, the global imread_backend specified by mmcv .

use_backend () will be used. Default: None.
Rz n] Loaded image array.

MR WEEHI ndarray

SCRREEBI

>>> img_path = '/path/to/img.jpg’

>>> with open(img_path, 'rb') as f:

>>> img_buff = f.read()

>>> img = mmcv.imfrombytes (img_buff)

>>> img = mmcv.imfrombytes (img_buff, flag='color', channel_order='rgb')
>>> img = mmcv.imfrombytes (img_buff, backend='pillow')
(

>>> img = mmcv.imfrombytes (img_buff, backend='cv2')

18.1.2 mmcv.image.imread

mmcv . image . imread (img_or_path: Union[numpy.ndarray, str, pathlib. Path], flag: str = ‘color’, channel_order: str
= 'bgr’, backend: Optional[str] = None, file_client_args: Optional[dict] = None, *,
backend_args: Optional[dict] = None) — numpy.ndarray

Read an image.

S

* img_or_path (ndarray or str or Path) —Either a numpy array or str or path-

lib.Path. If it is a numpy array (loaded image), then it will be returned as is.

» flag (str) —Flags specifying the color type of a loaded image, candidates are color,

grayscale, unchanged, color_ignore_orientation and grayscale_ignore_orientation. By default,
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cv2 and pillow backend would rotate the image according to its EXIF info unless called with
unchanged or *_ignore_orientation flags. turbojpeg and tifffile backend always ignore image’

s EXIF info regardless of the flag. The furbojpeg backend only supports color and grayscale.
* channel_order (st r)—Order of channel, candidates are bgr and rgb.

* backend (str | None) —The image decoding backend type. Options are cv2, pillow,
turbojpeg, tifffile, None. If backend is None, the global imread_backend specified by mmcv .

use_backend () will be used. Default: None.

 file_client_args (dict, optional)—Arguments to instantiate a FileClient. See
mmengine.fileio.FileClient for details. Default: None. It will be deprecated in

future. Please use backend_args instead. Deprecated in version 2.0.0rc4.

* backend_args(dict, optional)-Instantiatesthe corresponding file backend. It may
contain backend key to specify the file backend. If it contains, the file backend corresponding
to this value will be used and initialized with the remaining values, otherwise the corresponding
file backend will be selected based on the prefix of the file path. Defaults to None. New in

version 2.0.0rc4.
0] Loaded image array.

MR EEHI ndarray

SERRER G

>>> import mmcv

>>> img_path = '/path/to/img.Jjpg’

>>> img = mmcv.imread (img_path)

>>> img = mmcv.imread(img_path, flag='color', channel_order='rgb',
backend="cv2")

>>> img = mmcv.imread (img_path, flag='color', channel_order='bgr',
backend="pillow")

>>> s3_img_path = 's3://bucket/img.jpg"

>>> # infer the file backend by the prefix s3

>>> img = mmcv.imread(s3_img_path)

>>> # manually set the file backend petrel

>>> img = mmcv.imread (s3_img_path, backend_args={
'backend': 'petrel'})

>>> http_img_path = 'http://path/to/img.jpg’

>>> img = mmcv.imread (http_img_path)

>>> img = mmcv.imread (http_img_path, backend_args={
'backend': 'http'})
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18.1.3 mmcv.image.imwrite

mmcv.image . imwrite (img: numpy.ndarray, file_path: str, params: Optional[list] = None, auto_mkdir:
Optional[bool] = None, file_client_args: Optional[dict] = None, *, backend_args:
Optional(dict] = None) — bool
Write image to file.

M. The parameter auto_mkdir will be deprecated in the future and every file clients will make directory

automatically.

* img (ndarray) -Image array to be written.
* file_path (str)-Image file path.
* params (None or 1list)-—Same asopencv imwrite () interface.

* auto_mkdir (bool) —If the parent folder of file_path does not exist, whether to create it

automatically. It will be deprecated.

 file_client_args (dict, optional)—Arguments to instantiate a FileClient. See
mmengine.fileio.FileClient for details. Default: None. It will be deprecated in

future. Please use backend_args instead. Deprecated in version 2.0.0rc4.

* backend_args(dict, optional)-Instantiatesthe corresponding file backend. It may
contain backend key to specify the file backend. If it contains, the file backend corresponding
to this value will be used and initialized with the remaining values, otherwise the corresponding
file backend will be selected based on the prefix of the file path. Defaults to None. New in

version 2.0.0rc4.
Al Successful or not.

BRI bool

SCRREEBI

>>> # write to hard disk client

>>> ret = mmcv.imwrite (img, '/path/to/img.Jjpg')
>>> # infer the file backend by the prefix s3

>>> ret = mmcv.imwrite (img, 's3://bucket/img.jpg')
>>> # manually set the file backend petrel

>>> ret = mmcv.imwrite (img, 's3://bucket/img.Jjpg', backend_args={

'backend': 'petrel'})
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18.1.4 mmcv.image.use_backend

mmcv . image .use_backend (backend: str) — None

Select a backend for image decoding.

S

18.2 Color Space

format. (file)—

backend (st r)-The image decoding backend type. Options are cv2,
pillow —//github.com/lilohuang/PyTurboJPEG)
(see https (turbojpeg) —//github.com/lilohuang/PyTurboJPEG)

tifffile. turbojpeg is faster but it only supports .jpeg (and)

bgr2gray Convert a BGR image to grayscale image.

bgr2hls Convert a BGR image to HLS

bgr2hsv Convert a BGR image to HSV

bgr2rgb Convert a BGR image to RGB

bgr2ychcr Convert a BGR image to YCbCr image.

gray2bgr Convert a grayscale image to BGR image.

gray2rgb Convert a grayscale image to RGB image.

hls2bgr Convert a HLS image to BGR

hsv2bgr Convert a HSV image to BGR

imconvert Convert an image from the src colorspace to dst col-
orspace.

rgb2bgr Convert a RGB image to BGR

rgb2gray Convert a RGB image to grayscale image.

rgb2ycbcr Convert a RGB image to YCbCr image.

ycher2bgr Convert a YCbCr image to BGR image.

ycbcr2rgb Convert a YCbCr image to RGB image.

18.2. Color Space
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18.2.1 mmcv.image.bgr2gray

mmcv. image .bgr2gray (img: numpy.ndarray, keepdim: bool = False) — numpy.ndarray

Convert a BGR image to grayscale image.

S8
* img (ndarray) —The input image.

* keepdim (bool) —If False (by default), then return the grayscale image with 2 dims, other-

wise 3 dims.
j&[H] The converted grayscale image.

B MERH! ndarray

18.2.2 mmcv.image.bgr2hls

mmcv.image .bgr2hls (img: numpy.ndarray) — numpy.ndarray

Convert a BGR image to HLS image.

%4 img (ndarray or str)-The inputimage.
&1l The converted HLS image.

R EIJRAE ndarray

18.2.3 mmcv.image.bgr2hsv

mmcv . image .bgr2hsv (img: numpy.ndarray) — numpy.ndarray

Convert a BGR image to HSV image.

%% img (ndarray or str)-The inputimage.
& Ia] The converted HSV image.

B MEEHI ndarray
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18.2.4 mmcv.image.bgr2rgb

mmcv. image .bgr2rgb (img: numpy.ndarray) — numpy.ndarray

Convert a BGR image to RGB image.

%4 img (ndarray or str)-The inputimage.
&[] The converted RGB image.

R IEZRAE ndarray

18.2.5 mmcv.image.bgr2ycbcr

mmcv . image .bgr2ycber (img: numpy.ndarray, y_only: bool = False) — numpy.ndarray

Convert a BGR image to YCbCr image.

The bgr version of rgb2ycbcr. It implements the ITU-R BT.601 conversion for standard-definition television. See
more details in https://en.wikipedia.org/wiki/YCbCr#ITU-R_BT.601_conversion.

It differs from a similar function in cv2.cvtColor: BGR <-> YCrCb. In OpenCV, it implements a JPEG conversion.
See more details in https://en.wikipedia.org/wiki/Y CbCr#JPEG_conversion.

SH

* img (ndarray) —The input image. It accepts: 1. np.uint8 type with range [0, 255]; 2.
np.float32 type with range [0, 1].

* y_only (bool) —Whether to only return Y channel. Default: False.
&[] The converted YCbCr image. The output image has the same type and range as input image.

R AR ndarray

18.2.6 mmcv.image.gray2bgr
mmcv.image.gray2bgr (img: numpy.ndarray) — numpy.ndarray
Convert a grayscale image to BGR image.
%% img (ndarray) —The input image.
&[] The converted BGR image.

R AR ndarray
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18.2.7 mmcv.image.gray2rgb

mmcv.image.gray2rgb (img: numpy.ndarray) — numpy.ndarray

Convert a grayscale image to RGB image.
%4 img (ndarray) —The input image.
& [a] The converted RGB image.

R ERHEY ndarray

18.2.8 mmcv.image.hls2bgr

mmcv. image .hls2bgr (img: numpy.ndarray) — numpy.ndarray

Convert a HLS image to BGR image.
%4 img (ndarray or str)-The inputimage.
& [1] The converted BGR image.

R IERAE ndarray

18.2.9 mmcv.image.hsv2bgr

mmcv . image . hsv2bgr (img: numpy.ndarray) — numpy.ndarray

Convert a HSV image to BGR image.

%%y img (ndarray or str)-The inputimage.
& Ia] The converted BGR image.

R EEHY ndarray

18.2.10 mmcv.image.imconvert

mmcv. image . imconvert (img: numpy.ndarray, src: str, dst: str) — numpy.ndarray

Convert an image from the src colorspace to dst colorspace.
BH
* img (ndarray) —The input image.
* src (str)-The source colorspace, e.g., ‘rgb’ , ‘hsv’ .

* dst (str)-The destination colorspace, e.g., ‘rgb’ , ‘hsv’ .
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R’ The converted image.

R AR ndarray

18.2.11 mmcv.image.rgb2bgr

mmcv. image . rgb2bgr (img: numpy.ndarray) — numpy.ndarray

Convert a RGB image to BGR image.

%% img (ndarray or str)-The inputimage.
& Ia] The converted BGR image.

R ERHY ndarray

18.2.12 mmcv.image.rgb2gray

mmcv. image . rgb2gray (img: numpy.ndarray, keepdim: bool = False) — numpy.ndarray

Convert a RGB image to grayscale image.

S8
* img (ndarray) —The input image.

* keepdim (bool) —If False (by default), then return the grayscale image with 2 dims, other-

wise 3 dims.
j&[H] The converted grayscale image.

R ERHY ndarray

18.2.13 mmcv.image.rgb2ycbcr

mmcv.image.rgb2ycber (img: numpy.ndarray, y_only: bool = False) — numpy.ndarray

Convert a RGB image to YCbCr image.

This function produces the same results as Matlab’ s rgb2ycber function. It implements the ITU-R BT.601 con-
version for standard-definition television. See more details in https://en.wikipedia.org/wiki/Y CbCr#ITU-R_BT.

601 _conversion.

It differs from a similar function in cv2.cvtColor: RGB <-> YCrCb. In OpenCV, it implements a JPEG conversion.

See more details in https://en.wikipedia.org/wiki/Y CbCr#JPEG_conversion.

ZH

* img (ndarray) —The input image. It accepts: 1. np.uint8 type with range [0, 255]; 2.
np.float32 type with range [0, 1].
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* y_only (bool) —Whether to only return Y channel. Default: False.
& Ia] The converted YCbCr image. The output image has the same type and range as input image.

R ERHEI ndarray

18.2.14 mmcv.image.ycbcr2bgr

mmcv.image.ycber2bgr (img: numpy.ndarray) — numpy.ndarray

Convert a YCbCr image to BGR image.

The bgr version of ycber2rgb. It implements the ITU-R BT.601 conversion for standard-definition television. See

more details in https://en.wikipedia.org/wiki/YCbCr#ITU-R_BT.601_conversion.

It differs from a similar function in cv2.cvtColor: YCrCb <-> BGR. In OpenCV, it implements a JPEG conversion.

See more details in https://en.wikipedia.org/wiki/Y CbCr#JPEG_conversion.

%4 img (ndarray) —The input image. It accepts: 1. np.uint8 type with range [0, 255]; 2.
np.float32 type with range [0, 1].

j& 1] The converted BGR image. The output image has the same type and range as input image.

R ARH ndarray

18.2.15 mmcv.image.ycbcr2rgb

mmcv . image .ycber2rgb (img: numpy.ndarray) — numpy.ndarray

Convert a YCbCr image to RGB image.

This function produces the same results as Matlab’ s ycber2rgb function. It implements the ITU-R BT.601 con-
version for standard-definition television. See more details in https://en.wikipedia.org/wiki/Y CbCr#ITU-R_BT.

601_conversion.

It differs from a similar function in cv2.cvtColor: YCrCbh <-> RGB. In OpenCV, it implements a JPEG conversion.

See more details in https://en.wikipedia.org/wiki/Y CbCr#JPEG_conversion.

%% img (ndarray) —The input image. It accepts: 1. np.uint8 type with range [0, 255]; 2.
np.float32 type with range [0, 1].

& [H] The converted RGB image. The output image has the same type and range as input image.

B MERH! ndarray
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18.3 Geometric

cutout Randomly cut out a rectangle from the original img.
imcrop Crop image patches.

imflip Flip an image horizontally or vertically.

impad Pad the given image to a certain shape or pad on all sides

with specified padding mode and padding value.

impad_to_multiple

Pad an image to ensure each edge to be multiple to some

number.
imrescale Resize image while keeping the aspect ratio.
imresize Resize image to a given size.

imresize_ like

Resize image to the same size of a given image.

imresize_to_multiple

Resize image according to a given size or scale factor and
then rounds up the the resized or rescaled image size to

the nearest value that can be divided by the divisor.

imrotate

Rotate an image.

imshear

Shear an image.

imtranslate

Translate an image.

rescale _size

Calculate the new size to be rescaled to.

18.3.1 mmcv.image.cutout

mmcv. image . cutout (img: numpy.ndarray, shape: Union[int, Tuple[int, int]], pad_val: Union[int, float, tuple] =

0) — numpy.ndarray

Randomly cut out a rectangle from the original img.

SH

* img (ndarray) —Image to be cutout.

* shape (int
will be used for both h and w.

* pad_val (int

area. Defaults to 0.

& The cutout image.

R ERHY ndarray

| tuple[int])-Expected cutout shape (h, w). If given as a int, the value

| tuple[int | float]) —Values to be filled in the cut
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18.3.2 mmcv.image.imcrop

mmcv. image . imerop (img: numpy.ndarray, bboxes: numpy.ndarray, scale: float = 1.0, pad_fill:
Optional[ Union[ float, list]] = None) — Union[numpy.ndarray, List[numpy.ndarray]]

Crop image patches.
3 steps: scale the bboxes -> clip bboxes -> crop and pad.
S8
* img (ndarray) —Image to be cropped.
* bboxes (ndarray) —Shape (k, 4) or (4, ), location of cropped bboxes.
* scale(float, optional)-Scaleratioof bboxes, the default value 1.0 means no scaling.

* pad_£ill (Number | 1ist [Number ])—Value to be filled for padding. Default: None,

which means no padding.
&1l The cropped image patches.

BRI list[ndarray] | ndarray

18.3.3 mmcv.image.imflip

mmcv. image . imE1lip (img: numpy.ndarray, direction: str = 'horizontal’) — numpy.ndarray

Flip an image horizontally or vertically.
S
* img (ndarray) -Image to be flipped.
* direction (str)—The flip direction, either “horizontal” or “vertical” or “diagonal” .
& [H] The flipped image.

R ARH ndarray

18.3.4 mmcv.image.impad

mmcv . image . impad (img: numpy.ndarray, *, shape: Optional[ Tuple[int, int]] = None, padding:
Optional[ Union[int, tuple]] = None, pad_val: Union[float, List] = 0, padding_mode: str =
‘constant’) — numpy.ndarray

Pad the given image to a certain shape or pad on all sides with specified padding mode and padding value.
BH
* img (ndarray) -Image to be padded.

* shape (tuple[int])-Expected padding shape (h, w). Default: None.
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* padding (int or tuple[int]) -Padding on each border. If a single int is provided
this is used to pad all borders. If tuple of length 2 is provided this is the padding on left/right
and top/bottom respectively. If a tuple of length 4 is provided this is the padding for the left,
top, right and bottom borders respectively. Default: None. Note that shape and padding can
not be both set.

* pad_val (Number | Sequence [Number ])—Values to be filled in padding areas when

padding_mode is ‘constant’ . Default: 0.

* padding_mode (str) -Type of padding. Should be: constant, edge, reflect or symmetric.

Default: constant.

constant: pads with a constant value, this value is specified with pad_val.

edge: pads with the last value at the edge of the image.

reflect: pads with reflection of image without repeating the last value on the edge. For
example, padding [1, 2, 3, 4] with 2 elements on both sides in reflect mode will result in [3,
2,1,2,3,4,3,2].

symmetric: pads with reflection of image repeating the last value on the edge. For example,
padding [1, 2, 3, 4] with 2 elements on both sides in symmetric mode will result in [2, 1, 1,
2,3,4,4,3]

0] The padded image.

R EIPRAE ndarray

18.3.5 mmcv.image.impad_to_multiple

mmcv.image.impad_to_multiple (img: numpy.ndarray, divisor: int, pad_val: Union[float, List] = 0) —
numpy.ndarray

Pad an image to ensure each edge to be multiple to some number.
BH
* img (ndarray) —Image to be padded.
* divisor (int)-Padded image edges will be multiple to divisor.
* pad_val (Number | Sequence [Number])-Same as impad ().
& [0] The padded image.

B ERHY ndarray
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18.3.6 mmcv.image.imrescale

mmcv.image . imrescale (img: numpy.ndarray, scale: Union[float, Tuple[int, int]], return_scale: bool = False,
interpolation: str = 'bilinear’, backend: Optional[str] = None) —
Union[numpy.ndarray, Tuple[numpy.ndarray, float]]

Resize image while keeping the aspect ratio.
SH
* img (ndarray) —The input image.

* scale (float | tuple[int]) —The scaling factor or maximum size. If it is a float
number, then the image will be rescaled by this factor, else if it is a tuple of 2 integers, then

the image will be rescaled as large as possible within the scale.
* return_scale (bool) -Whether to return the scaling factor besides the rescaled image.
* interpolation (str)-Same as resize ().
e backend (str | None)-Same as resize ().
& [A] The rescaled image.

B ERHY ndarray

18.3.7 mmcv.image.imresize

mmcv.image . imresize (img: numpy.ndarray, size: Tuple[int, int], return_scale: bool = False, interpolation: str =
bilinear’, out: Optional[numpy.ndarray] = None, backend: Optional[str] = None) —
Union[Tuple[numpy.ndarray, float, float], numpy.ndarray]

Resize image to a given size.
S8
* img (ndarray) —The input image.
* size (tuple[int ])—Target size (w, h).
* return_scale (bool) —Whether to return w_scale and h_scale.

* interpolation (st r)-Interpolation method, accepted values are “nearest” , “bilinear”
, “bicubic” , “area” , “lanczos” for ‘cv2’ backend, “nearest” , “bilinear” for °pillow’
backend.

* out (ndarray) —The output destination.

* backend (str | None)-The image resize backend type. Options are cv2, pillow, None.
If backend is None, the global imread_backend specified by mmcv.use_backend () will
be used. Default: None.

BRI (resized_img, w_scale, h_scale) or resized_img.
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BIMJEM tuple | ndarray

18.3.8 mmcv.image.imresize_like

mmcv.image.imresize_like (img: numpy.ndarray, dst_img: numpy.ndarray, return_scale: bool = False,
interpolation: str = ’bilinear’, backend: Optional[str] = None) —
Union[Tuple[numpy.ndarray, float, float], numpy.ndarray]

Resize image to the same size of a given image.
* img (ndarray) —The input image.
* dst_img (ndarray) —The target image.
* return_scale (bool)-Whether to return w_scale and h_scale.
* interpolation (str)-Same as resize ().
* backend (str | None)—-Sameas resize ().
BRIb] (resized_img, w_scale, h_scale) or resized_img.

BRI tuple or ndarray

18.3.9 mmcv.image.imresize_to_multiple

mmcv.image.imresize_to_multiple (img: numpy.ndarray, divisor: Union[int, Tuple[int, int]], size:
Optional[ Union[int, Tuple[int, int]]] = None, scale_factor:
Optional{ Union| float, Tuple[float, float]]] = None, keep_ratio: bool =
False, return_scale: bool = False, interpolation: str = bilinear’, out:
Optional[numpy.ndarray] = None, backend: Optional[str] = None) —
Union[Tuple[numpy.ndarray, float, float], numpy.ndarray]
Resize image according to a given size or scale factor and then rounds up the the resized or rescaled image size to

the nearest value that can be divided by the divisor.
S
* img (ndarray) —The input image.
* divisor (int | tuple)-Resized image size will be a multiple of divisor. If divisor is a
tuple, divisor should be (w_divisor, h_divisor).

* size (None | int | tuple[int])-Targetsize (w, h). Default: None.

* scale_factor (None | float | tuple[float]) —Multiplier for spatial size.
Should match input size if it is a tuple and the 2D style is (w_scale_factor, h_scale_factor).

Default: None.
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* keep_ratio (bool) -Whether to keep the aspect ratio when resizing the image. Default:

False.
e return_scale (bool) -Whether to return w_scale and h_scale.

)

* interpolation (str)-Interpolation method, accepted values are “nearest” , “bilinear’

)

, “bicubic” , “area” , “lanczos” for ‘cv2’ backend, “nearest” , “bilinear” for °pillow
backend.

* out (ndarray) —The output destination.

* backend (str | None)-The image resize backend type. Options are cv2, pillow, None.
If backend is None, the global imread_backend specified by mmcv.use_backend () will
be used. Default: None.

B (resized_img, w_scale, h_scale) or resized_img.

BIMIJEM tuple | ndarray

18.3.10 mmcv.image.imrotate

mmcv.image . imrotate (img: numpy.ndarray, angle: float, center: Optional[ Tuple[float, float]] = None, scale:
float = 1.0, border_value: int = 0, interpolation: str = 'bilinear’, auto_bound: bool =
False, border_mode: str = constant’) — numpy.ndarray

Rotate an image.
SH
* img (np.ndarray) -Image to be rotated.
* angle (f1oat)—Rotation angle in degrees, positive values mean clockwise rotation.

* center (tuple[float], optional)—Center point(w,h) of the rotation in the source

image. If not specified, the center of the image will be used.
* scale (f1oat) —Isotropic scale factor.
* border_value (int)—Border value used in case of a constant border. Defaults to 0.
* interpolation (str)-Same as resize ().
* auto_bound (bool) —Whether to adjust the image size to cover the whole rotated image.
* border_mode (st r)—Pixel extrapolation method. Defaults to ‘constant’ .
&1l The rotated image.

R AZRA np.ndarray
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18.3.11 mmcv.image.imshear

mmcv . image . imshear (img: numpy.ndarray, magnitude: Union[int, float], direction: str = "horizontal’,
border_value: Union[int, Tuple[int, int]] = 0, interpolation: str = bilinear’) —
numpy.ndarray

Shear an image.

S8
* img (ndarray) —Image to be sheared with format (h, w) or (h, w, c).
* magnitude (int | float)-The magnitude used for shear.
* direction (str)-The flip direction, either “horizontal” or “vertical” .
* border_value (int | tuple[int])—Value used in case of a constant border.
* interpolation (str)-Same as resize ().

1R [1] The sheared image.

MR EEHI ndarray

18.3.12 mmcv.image.imtranslate

>

mmcv.image.imtranslate (img: numpy.ndarray, offset: Union[int, float], direction: str = 'horizontal’,
border_value: Union[int, tuple] = 0, interpolation: str = 'bilinear’) —
numpy.ndarray

Translate an image.

S8
* img (ndarray) -Image to be translated with format (h, w) or (h, w, c).
e offset (int | float)-The offset used for translate.
e direction (st r)—The translate direction, either ‘“horizontal” or “vertical” .
* border_value (int | tuple[int])—Value used in case of a constant border.
* interpolation (str)-Same as resize ().

j&IH] The translated image.

R ERHY ndarray
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18.3.13 mmcv.image.rescale_size

mmcv.image.rescale_size (old_size: tuple, scale: Union[float, int, tuple], return_scale: bool = False) — tuple

Calculate the new size to be rescaled to.

S

* old_size (tuple[int])-The old size (w, h) of image.

* scale (float

| tuple[int]) —The scaling factor or maximum size. If it is a float

number, then the image will be rescaled by this factor, else if it is a tuple of 2 integers, then

the image will be rescaled as large as possible within the scale.

* return_scale (bool) ~Whether to return the scaling factor besides the rescaled image

size.

j&Ia] The new rescaled image size.

BRIFPRAY tuple[int]

18.4 Photometric

adjust_brightness

Adjust image brightness.

adjust_color

It blends the source image and its gray image:

adjust_contrast

Adjust image contrast.

adjust_hue

Adjust hue of an image.

adjust_lighting

AlexNet-style PCA jitter.

adjust_sharpness

Adjust image sharpness.

auto_contrast

Auto adjust image contrast.

clahe

Use CLAHE method to process the image.

imdenormalize

imequalize

Equalize the image histogram.

iminvert

Invert (negate) an image.

imnormalize

Normalize an image with mean and std.

lut_transform

Transform array by look-up table.

posterize

Posterize an image (reduce the number of bits for each

color channel)

solarize

Solarize an image (invert all pixel values above a thresh-
old)
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18.4.1 mmcv.image.adjust_brightness

mmcv.image.adjust_brightness (img, factor=1.0, backend=None)

Adjust image brightness.

This function controls the brightness of an image. An enhancement factor of 0.0 gives a black image. A factor of

1.0 gives the original image. This function blends the source image and the degenerated black image:

output = img * factor + degenerated x (1 — factor)

S8
* img (ndarray) —Image to be brightened.

* factor (float)—A value controls the enhancement. Factor 1.0 returns the original image,

lower factors mean less color (brightness, contrast, etc), and higher values more. Default 1.

* backend (str | None) —-The image processing backend type. Options are cv2, pil-
low, None. If backend is None, the global imread_backend specified by mmcv.

use_backend () will be used. Defaults to None.
&M The brightened image.

R EJRAE ndarray

18.4.2 mmcv.image.adjust_color

mmcv. image.adjust_color (img, alpha=1, beta=None, gamma=0, backend=None)

It blends the source image and its gray image:

output = img * alpha + gray_itmg * beta + gamma

W
&

* img (ndarray) —The input source image.
* alpha (int | float)—Weight for the source image. Default 1.

* beta (int | float)—Weight for the converted gray image. If None, it’ s assigned the
value (1 - alpha).

e gamma (int | float) —Scalar added to each sum. Same as cv2.addWeighted ().
Default 0.

* backend (str | None) —The image processing backend type. Options are cv2, pil-
low, None. If backend is None, the global imread_ backend specified by mmcv.

use_backend () will be used. Defaults to None.
&\l Colored image which has the same size and dtype as input.

MR EEHI ndarray
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18.4.3 mmcv.image.adjust_contrast

mmcv.image.adjust_contrast (img, factor=1.0, backend=None)

Adjust image contrast.
This function controls the contrast of an image. An enhancement factor of 0.0 gives a solid grey image. A factor

of 1.0 gives the original image. It blends the source image and the degenerated mean image:

output = img * factor + degenerated x (1 — factor)

S8
* img (ndarray) —Image to be contrasted. BGR order.
e factor (float)—Same as mmcv.adjust_brightness ().

* backend (str | None) —The image processing backend type. Options are cv2, pil-
low, None. If backend is None, the global imread backend specified by mmcv.

use_backend () will be used. Defaults to None.
iR’ The contrasted image.

MR EEHI ndarray

18.4.4 mmcv.image.adjust_hue

mmcv . image .adjust_hue (img: numpy.ndarray, hue_factor: float, backend: Optional[str] = None) —
numpy.ndarray

Adjust hue of an image.

The image hue is adjusted by converting the image to HSV and cyclically shifting the intensities in the hue channel

(H). The image is then converted back to original image mode.
hue_factor is the amount of shift in H channel and must be in the interval [-0.5, 0.5].
Modified from https://github.com/pytorch/vision/blob/main/torchvision/ transforms/functional.py
SH
* img (ndarray) —Image to be adjusted.

* hue_factor (fl1oat)-How much to shift the hue channel. Should be in [-0.5, 0.5]. 0.5
and -0.5 give complete reversal of hue channel in HSV space in positive and negative direc-
tion respectively. 0 means no shift. Therefore, both -0.5 and 0.5 will give an image with

complementary colors while O gives the original image.

* backend (str | None) —-The image processing backend type. Options are cv2, pil-
low, None. If backend is None, the global imread_backend specified by mmcv.

use_backend () will be used. Defaults to None.

&M Hue adjusted image.

106 Chapter 18. mmcv.image


https://docs.python.org/3/library/functions.html#float
https://numpy.org/doc/stable/reference/generated/numpy.ndarray.html#numpy.ndarray
https://docs.python.org/3/library/functions.html#float
https://docs.python.org/3/library/stdtypes.html#str
https://numpy.org/doc/stable/reference/generated/numpy.ndarray.html#numpy.ndarray
https://github.com/pytorch/vision/blob/main/torchvision/
https://docs.python.org/3/library/functions.html#float

mmcv Documentation, & %5 2.0.0

R ARH ndarray

18.4.5 mmcv.image.adjust_lighting
mmcv.image.adjust_lighting (img, eigval, eigvec, alphastd=0.1, to_rgb=True)
AlexNet-style PCA jitter.
This data augmentation is proposed in ImageNet Classification with Deep Convolutional Neural Networks.
S
* img (ndarray) -Image to be adjusted lighting. BGR order.
* eigval (ndarray) —the eigenvalue of the convariance matrix of pixel values, respectively.
» eigvec (ndarray) —the eigenvector of the convariance matrix of pixel values, respectively.
* alphastd (float) —The standard deviation for distribution of alpha. Defaults to 0.1
* to_rgb (bool) —Whether to convert img to rgb.
&1l The adjusted image.

R ARH ndarray

18.4.6 mmcv.image.adjust_sharpness

mmcv.image.adjust_sharpness (img, factor=1.0, kernel=None)

Adjust image sharpness.

This function controls the sharpness of an image. An enhancement factor of 0.0 gives a blurred image. A factor
of 1.0 gives the original image. And a factor of 2.0 gives a sharpened image. It blends the source image and the

degenerated mean image:

output = img * factor + degenerated * (1 — factor)

SH
* img (ndarray) -Image to be sharpened. BGR order.
* factor (float)-Sameasmmcv.adjust_brightness().

* kernel (np.ndarray, optional)-Filterkernel tobe applied on the img to obtain the

degenerated img. Defaults to None.

{Ef#:  No value sanity check is enforced on the kernel set by users. So with an inappropriate kernel, the
adjust_sharpness may fail to perform the function its name indicates but end up performing whatever trans-

form determined by the kernel.
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&M The sharpened image.

R AR ndarray

18.4.7 mmcv.image.auto_contrast

mmcv. image .auto_contrast (img, cutoff=0)

Auto adjust image contrast.

This function maximize (normalize) image contrast by first removing cutoff percent of the lightest and darkest
pixels from the histogram and remapping the image so that the darkest pixel becomes black (0), and the lightest

becomes white (255).
ZH
* img (ndarray) -Image to be contrasted. BGR order.

e cutoff (int | float | tuple)-The cutoff percent of the lightest and darkest pixels
to be removed. If given as tuple, it shall be (low, high). Otherwise, the single value will be

used for both. Defaults to 0.
&M The contrasted image.

MR AR ndarray

18.4.8 mmcv.image.clahe

mmcv. image . clahe (img, clip_limit=40.0, tile_grid_size=(8, 8))
Use CLAHE method to process the image.

See ZUIDERVELD,K. Contrast Limited Adaptive Histogram Equalization[J]. Graphics Gems, 1994:474-485. for

more information.
* img (ndarray) -Image to be processed.
* clip_1limit (float) -Threshold for contrast limiting. Default: 40.0.

* tile_grid_size (tuple[int])—Size of grid for histogram equalization. Input image
will be divided into equally sized rectangular tiles. It defines the number of tiles in row and

column. Default: (8, 8).
iR& 1] The processed image.

R EEHI ndarray
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18.4.9 mmcv.image.imdenormalize

mmcv.image.imdenormalize (img, mean, std, to_bgr=True)

18.4.10 mmcv.image.imequalize

mmcv.image.imequalize (img)

Equalize the image histogram.

This function applies a non-linear mapping to the input image, in order to create a uniform distribution of grayscale

values in the output image.
%% img (ndarray) -Image to be equalized.
&1 The equalized image.

R EJRAE ndarray

18.4.11 mmcv.image.iminvert

mmcv.image.iminvert (img)

Invert (negate) an image.
%4 img (ndarray) -Image to be inverted.
&1l The inverted image.

R EIRAE ndarray

18.4.12 mmcv.image.imnormalize

mmcv.image.imnormalize (img, mean, std, to_rgb=True)

Normalize an image with mean and std.
S8
* img (ndarray) -Image to be normalized.
e mean (ndarray)—The mean to be used for normalize.
* std (ndarray) —The std to be used for normalize.
* to_rgb (bool) ~Whether to convert to rgb.
&Ml The normalized image.

MR EEHI ndarray
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18.4.13 mmcv.image.lut_transform

mmcv.image.lut_transform (img, lut_table)

Transform array by look-up table.

The function lut_transform fills the output array with values from the look-up table. Indices of the entries are taken

from the input array.

S

* img (ndarray) -Image to be transformed.

* lut_table (ndarray) —look-up table of 256 elements; in case of multi-channel input

array, the table should either have a single channel (in this case the same table is used for all

channels) or the same number of channels as in the input array.

j&Ia] The transformed image.

MR EEHI ndarray

18.4.14 mmcv.image.posterize

mmcv.image .posterize (img, bits)

Posterize an image (reduce the number of bits for each color channel)
S8
* img (ndarray) —Image to be posterized.
* bits (int) -Number of bits (1 to 8) to use for posterizing.
7R [1] The posterized image.
R ERAE ndarray

18.4.15 mmcv.image.solarize

mmcv.image.solarize (img, thr=128)

Solarize an image (invert all pixel values above a threshold)
S8
* img (ndarray) -Image to be solarized.
* thr (int) —Threshold for solarizing (0 - 255).
& IA] The solarized image.

R ERHY ndarray
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18.5 Miscellaneous

tensor2imgs Convert tensor to 3-channel images or 1-channel gray im-

ages.

18.5.1 mmcv.image.tensor2imgs

mmcv.image .tensor2imgs (fensor, mean: Optional[tuple] = None, std: Optional[tuple] = None, to_rgb: bool =
True) — list

Convert tensor to 3-channel images or 1-channel gray images.

S

* tensor (torch. Tensor)—Tensor that contains multiple images, shape (N, C, H, W). C'

can be either 3 or 1.

* mean (tuple[float], optional)-Mean of images. If None, (0, 0, 0) will be used

for tensor with 3-channel, while (0, ) for tensor with 1-channel. Defaults to None.

* std (tuple[float], optional) —Standard deviation of images. If None, (1, 1, 1)

will be used for tensor with 3-channel, while (1, ) for tensor with 1-channel. Defaults to None.

* to_rgb (bool, optional)—Whether the tensor was converted to RGB format in the
first place. If so, convert it back to BGR. For the tensor with 1 channel, it must be False.
Defaults to True.

7R [0] A list that contains multiple images.

R AIZEH list[np.ndarray]
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VideoReader Video class with similar usage to a list object.
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19.1.1 VideoReader

class mmcv.video.VideoReader (filename, cache_capacity=10)

Video class with similar usage to a list object.

This video wrapper class provides convenient apis to access frames. There exists an issue of OpenCV’ s Video-
Capture class that jumping to a certain frame may be inaccurate. It is fixed in this class by checking the position
after jumping each time. Cache is used when decoding videos. So if the same frame is visited for the second time,

there is no need to decode again if it is stored in the cache.

SEPRZESI

>>> import mmcv

>>> v = mmcv.VideoReader ('sample.mp4')

>>> len (v) # get the total frame number with “len()’
120

>>> for img in v: # v is iterable

>>> mmcv . imshow (img)

>>> v[5] # get the 6th frame

current_frame ()

Get the current frame (frame that is just visited).
J&[A] If the video is fresh, return None, otherwise return the frame.
R MEIZRH ndarray or None

cvt2frames (frame_dir, file_start=0, filename_tmpl="{:06d}.jpg’, start=0, max_num=0,
show_progress=True)

Convert a video to frame images.
S8
e frame_dir (st r)—Output directory to store all the frame images.
e file_start (int) —Filenames will start from the specified number.
¢ filename_tmpl (st r)—Filename template with the index as the placeholder.
* start (int) —The starting frame index.
e max_num (int)-Maximum number of frames to be written.
* show_progress (bool) ~Whether to show a progress bar.

property fourcc

“Four character code” of the video.

Type str
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property fps
FPS of the video.

Type float

property frame_cnt

Total frames of the video.
Type int

get_frame (frame_id)

Get frame by index.
%% frame_id (int) —Index of the expected frame, 0-based.
& Al Return the frame if successful, otherwise None.
R E[2RAY ndarray or None

property height

Height of video frames.
Type int

property opened

Indicate whether the video is opened.
Type bool

property position

Current cursor position, indicating frame decoded.
Type int

read ()

Read the next frame.

If the next frame have been decoded before and in the cache, then return it directly, otherwise decode, cache

and return it.
j&[H] Return the frame if successful, otherwise None.
B \ZRHE ndarray or None

property resolution

Video resolution (width, height).
Type tuple

property vcap
The raw VideoCapture object.

Type cv2.VideoCapture
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property width
Width of video frames.

Type int

19.1.2 Cache

class mmcv.video.Cache (capacity)

framesZvideo

Read the frame images from a directory and join them as

a video.

19.1.3 mmcv.video.frames2video

mmcv.video.frames2video (frame_dir: str, video_file: str, fps: float = 30, fourcc: str = XVID’, filename_tmpl:

str = {:06d}.jpg’, start: int = 0, end: int = 0, show_progress: bool = True) — None

Read the frame images from a directory and join them as a video.

B

* frame_dir (str)—The directory containing video frames.

* video_file (str)—Output filename.

» fps (f1oat)-FPS of the output video.

» fourcc (str) —Fourcc of the output video, this should be compatible with the output file

type.

* filename_tmpl (st r)—Filename template with the index as the variable.

e start (int) —Starting frame index.

* end (int) -Ending frame index.

* show_progress (bool) —Whether to show a progress bar.

19.2 Optical Flow

dequantize_flow

Recover from quantized flow.

flow_from_bytes

Read dense optical flow from bytes.

flow_warp

Use flow to warp img.

flowread

Read an optical flow map.

flowwrite

Write optical flow to file.

ToT4RsE
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F3-4FT
quantize_flow Quantize flow to [0, 255].
sparse_flow_from_bytes Read the optical flow in KITTT datasets from bytes.

19.2.1 mmcv.video.dequantize_flow

mmcv.video.dequantize_£low (dx: numpy.ndarray, dy: numpy.ndarray, max_val: float = 0.02, denorm: bool
= True) — numpy.ndarray

Recover from quantized flow.
e dx (ndarray) —Quantized dx.
* dy (ndarray) —Quantized dy.
* max_val (float)-Maximum value used when quantizing.
* denorm (bool) -Whether to multiply flow values with width/height.
& [1] Dequantized flow.

R IEZRAE ndarray

19.2.2 mmcv.video.flow_from_bytes

mmcv.video.flow_£from_bytes (content: bytes) — numpy.ndarray

Read dense optical flow from bytes.

{Ef#: This load optical flow function works for FlyingChairs, FlyingThings3D, Sintel, FlyingChairsOcc datasets,
but cannot load the data from ChairsSSDHom.

%% content (bytes)-Optical flow bytes got from files or other streams.
&[0l Loaded optical flow with the shape (H, W, 2).

R EEHI ndarray
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19.2.3 mmcv.video.flow_warp

mmcv.video.flow_warp (img: numpy.ndarray, flow: numpy.ndarray, filling_value: int = 0, interpolate_mode: str
= nearest’) — numpy.ndarray

Use flow to warp img.
SH
* img (ndarray) -Image to be warped.
* flow (ndarray) —Optical Flow.
* £filling wvalue (int)-The missing pixels will be set with filling_value.

* interpolate_mode (st r) —bilinear -> Bilinear Interpolation; nearest -> Nearest Neigh-

bor.
R[] Warped image with the same shape of img
R ARH ndarray

19.2.4 mmcv.video.flowread

mmcv.video.flowread (flow_or_path: Union[numpy.ndarray, str], quantize: bool = False, concat_axis: int = 0,
*args, **kwargs) — numpy.ndarray

Read an optical flow map.
SH
* flow_or_path (ndarray or str)—A flow map or filepath.

* quantize (bool) —whether to read quantized pair, if set to True, remaining args will be

passed to dequantize_flow ().

* concat_axis (int) —The axis that dx and dy are concatenated, can be either 0 or 1. Ig-

nored if quantize is False.
& [H] Optical flow represented as a (h, w, 2) numpy array
R EIJRAE ndarray

19.2.5 mmcyv.video.flowwrite

mmcv.video.flowwrite (flow: numpy.ndarray, filename: str, quantize: bool = False, concat_axis: int = 0, *args,
**kwargs) — None

Write optical flow to file.

If the flow is not quantized, it will be saved as a .flo file losslessly, otherwise a jpeg image which is lossy but of

much smaller size. (dx and dy will be concatenated horizontally into a single image if quantize is True.)

118 Chapter 19. mmcv.video


https://numpy.org/doc/stable/reference/generated/numpy.ndarray.html#numpy.ndarray
https://numpy.org/doc/stable/reference/generated/numpy.ndarray.html#numpy.ndarray
https://docs.python.org/3/library/functions.html#int
https://docs.python.org/3/library/stdtypes.html#str
https://numpy.org/doc/stable/reference/generated/numpy.ndarray.html#numpy.ndarray
https://docs.python.org/3/library/functions.html#int
https://docs.python.org/3/library/stdtypes.html#str
https://numpy.org/doc/stable/reference/generated/numpy.ndarray.html#numpy.ndarray
https://docs.python.org/3/library/stdtypes.html#str
https://docs.python.org/3/library/functions.html#bool
https://docs.python.org/3/library/functions.html#int
https://numpy.org/doc/stable/reference/generated/numpy.ndarray.html#numpy.ndarray
https://docs.python.org/3/library/stdtypes.html#str
https://docs.python.org/3/library/functions.html#bool
https://docs.python.org/3/library/functions.html#int
https://numpy.org/doc/stable/reference/generated/numpy.ndarray.html#numpy.ndarray
https://docs.python.org/3/library/stdtypes.html#str
https://docs.python.org/3/library/functions.html#bool
https://docs.python.org/3/library/functions.html#int
https://docs.python.org/3/library/constants.html#None

mmcv Documentation, & %5 2.0.0

* flow (ndarray) —(h, w, 2) array of optical flow.
» filename (str)—Output filepath.

* quantize (bool)—-Whether to quantize the flow and save it to 2 jpeg images. If set to True,

remaining args will be passed to quantize_flow ().

* concat_axis (int) —The axis that dx and dy are concatenated, can be either O or 1. Ig-

nored if quantize is False.

19.2.6 mmcv.video.quantize_flow

mmcv.video.quantize_flow (flow: numpy.ndarray, max_val: float = 0.02, norm: bool = True) — tuple
Quantize flow to [0, 255].

After this step, the size of flow will be much smaller, and can be dumped as jpeg images.
S8
* flow (ndarray) —(h, w, 2) array of optical flow.

* max_val (float) —Maximum value of flow, values beyond [-max_val, max_val] will be

truncated.
* norm (bool) ~Whether to divide flow values by image width/height.
M Quantized dx and dy.

MR EREHS tuple[ndarray)

19.2.7 mmcv.video.sparse_flow_from_bytes

mmcv.video.sparse_flow_from_bytes (content: bytes) — Tuple[numpy.ndarray, numpy.ndarray]

Read the optical flow in KITTI datasets from bytes.
This function is modified from RAFT load the KITTI datasets.
%4 content (bytes)—Optical flow bytes got from files or other streams.

&[0l Loaded optical flow with the shape (H, W, 2) and flow valid mask with the shape (H, W).

BRI H Tuple(ndarray, ndarray)
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19.3 Video Processing

concat_video Concatenate multiple videos into a single one.
convert_video Convert a video with ffmpeg.

cut_video Cut a clip from a video.

resize video Resize a video.

19.3.1 mmcv.video.concat_video

mmcv.video.concat_video (video_list: List, out_file: str, vcodec: Optional[str] = None, acodec: Optional[str] =
None, log_level: str = 'info’, print_cmd: bool = False) — None

Concatenate multiple videos into a single one.
S8
e video_list (11ist)—A list of video filenames
* out_file (str)—Output video filename
* vcodec (None or str)-Output video codec, None for unchanged
* acodec (None or str)—-Output audio codec, None for unchanged
* log_level (str)-Logging level of fimpeg.

* print_cmd (bool) -Whether to print the final ffmpeg command.

19.3.2 mmcv.video.convert_video

mmcv.video.convert_video (in_file: str, out_file: str, print_cmd: bool = False, pre_options: str = 7, **kwargs)
— None

Convert a video with ffmpeg.

This provides a general api to fimpeg, the executed command is:

‘ffmpeg -y <pre_options> -i <in_file> <options> <out_file>"

Options(kwargs) are mapped to ffmpeg commands with the following rules:
e key=val: ‘“-key val”
e key=True: “-key”

(3%}

* key=False:

S
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* in_file (str) —Input video filename.
* out_file (str)-Output video filename.
* pre_options (str)-Options appears before “-i <in_file>" .

* print_cmd (bool) -Whether to print the final ffmpeg command.

19.3.3 mmcv.video.cut_video

mmcv.video.cut_video (in_file: str, out_file: str, start: Optional[ float] = None, end: Optional[ float] = None,
vcodec: Optional[str] = None, acodec: Optional[str] = None, log_level: str = info’,
print_cmd: bool = False) — None

Cut a clip from a video.
e in_file (str) —Input video filename.
* out_file (str)-Output video filename.
e start (None or float) —Starttime (in seconds).
* end (None or float)—End time (in seconds).
* vecodec (None or str)-Output video codec, None for unchanged.
* acodec (None or str)—-Output audio codec, None for unchanged.
* log_level (str)-Logging level of ffmpeg.

* print_cmd (bool) -Whether to print the final ffmpeg command.

19.3.4 mmcv.video.resize _video

mmcv.video.resize_video (in_file: str, out_file: str, size: Optional[tuple] = None, ratio: Optional[ Union[tuple,
float]] = None, keep_ar: bool = False, log_level: str = 'info’, print_cmd: bool =
False) — None

Resize a video.
S8
e in_file (str)—Input video filename.
* out_file (str)—Output video filename.
* size (tuple)—Expected size (w, h), eg, (320, 240) or (320, -1).
* ratio(tuple or float)-Expected resize ratio, (2, 0.5) means (w*2, h*0.5).
* keep_ar (bool) —~Whether to keep original aspect ratio.

* log_level (str)-Logging level of fimpeg.
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* print_cmd (bool) -Whether to print the final ffmpeg command.
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cHAPTER 20

mmcv.visualization

mmcv.visualization

e Color

e Image

 Optical Flow

20.1 Color

Color An enum that defines common colors.

20.1.1 Color

class mmcv.visualization.Color (value)

An enum that defines common colors.

Contains red, green, blue, cyan, yellow, magenta, white and black.

color_val Convert various input to color tuples.
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20.1.2 mmcv.visualization.color_val

mmcv.visualization.ecolor_val (color: Union[mmcv.visualization.color.Color, str, tuple, int,
numpy.ndarray]) — tuple

Convert various input to color tuples.
%% color (Color/str/tuple/int/ndarray) —Color inputs
&[] A tuple of 3 integers indicating BGR channels.

RIIJERL tuple[int]

20.2 Image

imshow Show an image.
imshow_bboxes Draw bboxes on an image.
imshow_det_bboxes Draw bboxes and class labels (with scores) on an image.

20.2.1 mmeyv.visualization.imshow

mmcv.visualization.imshow (img: Union[str, numpy.ndarray], win_name: str = ", wait_time: int = 0)

Show an image.
S
* img (str or ndarray)—The image to be displayed.
* win_name (st r) —The window name.

* wait_time (int) —Value of waitKey param.

20.2.2 mmcyv.visualization.imshow_bboxes

mmcv.visualization.imshow_bboxes (img: Union[str, numpy.ndarray], bboxes: Union[list,
numpy.ndarray], colors: Union[mmcv.visualization.color.Color, str,
tuple, int, numpy.ndarray] = green’, top_k: int = - 1, thickness: int =
1, show: bool = True, win_name: str = ”, wait_time: int = 0, out_file:
Optional[str] = None)

Draw bboxes on an image.
S8
* img (str or ndarray)-The image to be displayed.

* bboxes (1ist or ndarray)—A list of ndarray of shape (k, 4).
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colors (Color or str or tuple or int or ndarray)—A list of colors.
top_k (int) —Plot the first k bboxes only if set positive.

thickness (int) —Thickness of lines.

show (bool) ~Whether to show the image.

win_name (st r)-The window name.

wait_time (int)—Value of waitKey param.

out_file(str, optional)-The filename to write the image.

j&[a] The image with bboxes drawn on it.

R EZREHEY ndarray

20.2.3 mmcv.visualization.imshow_det_bboxes

mmcv.visualization.imshow_det_bboxes (img: Union[str, numpy.ndarray], bboxes: numpy.ndarray,

labels: numpy.ndarray, class_names: Optional[ List[str]] =
None, score_thr: float = 0, bbox_color:
Union/mmcv.visualization.color.Color, str, tuple, int,
numpy.ndarray] = ‘green’, text_color:
Union[mmcv.visualization.color.Color, str, tuple, int,
numpy.ndarray] = ‘green’, thickness: int = 1, font_scale: float
= 0.5, show: bool = True, win_name: str = ", wait_time: int =

0, out_file: Optional[str] = None)

Draw bboxes and class labels (with scores) on an image.

S

img (str or ndarray)-The image to be displayed.

bboxes (ndarray) -Bounding boxes (with scores), shaped (n, 4) or (n, 5).
labels (ndarray) —Labels of bboxes.

class_names (I ist [str])—Names of each classes.

score_thr (f1oat)-Minimum score of bboxes to be shown.

bbox_color (Color or str or tuple or int or ndarray)—Color of bbox

lines.

text_color(Color or str or tuple or int or ndarray)—Colorof texts.
thickness (int)—Thickness of lines.

font_scale (f1oat) —Font scales of texts.

show (bool) ~Whether to show the image.

20.2. Image
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* win_name (st r)—The window name.

* wait_time (int)—Value of waitKey param.

* out_file (str or None)-The filename to write the image.
&[] The image with bboxes drawn on it.

R ERHI ndarray

20.3 Optical Flow

flow2rgb Convert flow map to RGB image.
flowshow Show optical flow.
make_color_wheel Build a color wheel.

20.3.1 mmcv.visualization.flow2rgb

mmcv.visualization.flow2rgb (flow: numpy.ndarray, color_wheel: Optional[numpy.ndarray] = None,
unknown_thr: float = 1000000.0) — numpy.ndarray

Convert flow map to RGB image.
BH
» flow (ndarray) —Array of optical flow.

* color_wheel (ndarray or None) —Color wheel used to map flow field to RGB col-

orspace. Default color wheel will be used if not specified.

* unknown_thr (f1oat) —Values above this threshold will be marked as unknown and thus

ignored.

j&[a] RGB image that can be visualized.

MR EEHI ndarray

20.3.2 mmecyv.visualization.flowshow

mmcv.visualization.£flowshow (flow: Union[numpy.ndarray, str], win_name: str = ”, wait_time: int = 0) —
None

Show optical flow.

S8
* flow (ndarray or str)-The optical flow to be displayed.

* win_name (st r)—-The window name.

126 Chapter 20. mmcv.visualization


https://docs.python.org/3/library/stdtypes.html#str
https://docs.python.org/3/library/functions.html#int
https://docs.python.org/3/library/stdtypes.html#str
https://docs.python.org/3/library/constants.html#None
https://numpy.org/doc/stable/reference/generated/numpy.ndarray.html#numpy.ndarray
https://numpy.org/doc/stable/reference/generated/numpy.ndarray.html#numpy.ndarray
https://docs.python.org/3/library/functions.html#float
https://numpy.org/doc/stable/reference/generated/numpy.ndarray.html#numpy.ndarray
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/functions.html#float
https://numpy.org/doc/stable/reference/generated/numpy.ndarray.html#numpy.ndarray
https://docs.python.org/3/library/stdtypes.html#str
https://docs.python.org/3/library/stdtypes.html#str
https://docs.python.org/3/library/functions.html#int
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/stdtypes.html#str
https://docs.python.org/3/library/stdtypes.html#str

mmcv Documentation, & %5 2.0.0

* wait_time (int)—Value of waitKey param.

20.3.3 mmcv.visualization.make_color_wheel

mmcv.visualization.make_color_wheel (bins: Optional[ Union[list, tuple]] = None) — numpy.ndarray

Build a color wheel.

%4 bins (1ist or tuple, optional) -Specify the number of bins for each color range,
corresponding to six ranges: red -> yellow, yellow -> green, green -> cyan, cyan -> blue, blue ->

magenta, magenta -> red. [15, 6, 4, 11, 13, 6] is used for default (see Middlebury).
&M Color wheel of shape (total_bins, 3).

MR WEEHI ndarray
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CHAPTER 2 1

mmcv.cnn

mmcv.cnn

* Module

o Build Function

o Miscellaneous

21.1 Module

ContextBlock ContextBlock module in GCNet.

Conv2d

Conv3d

ConvAWS2d AWS (Adaptive Weight Standardization)
ConvModule A conv block that bundles conv/norm/activation layers.
ConvIranspose2d
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F1-8EW
ConvIranspose3d
Convins2d
DepthwiseSeparableConvModule Depthwise separable convolution module.
GeneralizedAttention Generalized Attention module.
HSigmoid Hard Sigmoid Module.
HSwish Hard Swish Module.
Linear
MaxPool2d
MaxPool3d
NonLocalld 1D Non-local module.
NonLocalZ2d 2D Non-local module.
NonLocal3d 3D Non-local module.
Scale A learnable scale parameter.
Swish Swish Module.
Conv2dRFSearchOp Enable Conv2d with receptive field searching ability.

21.1.1 ContexiBlock

class mmcv.cnn.ContextBlock (in_channels: int, ratio: float, pooling_type: str = att’, fusion_types: tuple =
(‘channel_add’))
ContextBlock module in GCNet.

See ‘GCNet: Non-local Networks Meet Squeeze-Excitation Networks and Beyond’ (https://arxiv.org/abs/1904.
11492) for details.

SH
* in_channels (int)—Channels of the input feature map.

e ratio (float)—Ratio of channels of transform bottleneck

b

* pooling type (st r)-Pooling method for context modeling. Options are ‘att’ and ‘avg

, stand for attention pooling and average pooling respectively. Default: ‘att’ .

* fusion_types (Sequence[str]) —Fusion method for feature fusion, Options are
‘channels_add’ , ‘channel_mul’ , stand for channelwise addition and multiplication respec-
tively. Default: ( ‘channel_add’ ,)
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forward (x: forch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

HfifE:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

21.1.2 Convad

class mmcv.cnn.Conv2d (in_channels: int, out_channels: int, kernel_size: Union[int, Tuple[int, int]], stride:
Union[int, Tuple[int, int]] = 1, padding: Union[str, int, Tuple[int, int]] = 0, dilation:
Union[int, Tuple[int, int]] = 1, groups: int = 1, bias: bool = True, padding_mode: str

= Zeros’, device=None, dtype=None)

forward (x: forch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Efit:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

21.1.3 Conv3d

class mmcv.cnn.Conv3d (in_channels: int, out_channels: int, kernel_size: Union[int, Tuple[int, int, int]], stride:
Union[int, Tuple[int, int, int]] = 1, padding: Union[str, int, Tuple[int, int, int]] = 0,
dilation: Union[int, Tuple[int, int, int]] = 1, groups: int = 1, bias: bool = True,
padding_mode: str = zeros’, device=None, dtype=None)

forward (x: torch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Ef:  Although the recipe for forward pass needs to be defined within this function, one should call the

Module instance afterwards instead of this since the former takes care of running the registered hooks while
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the latter silently ignores them.

21.1.4 ConvAWS2d

class mmcv.cnn.ConvAWS2d (in_channels: int, out_channels: int, kernel_size: Union[int, Tuple[int, int]], stride:

Union[int, Tuple[int, int]] = 1, padding: Union[int, Tuple[int, int]] = 0, dilation:

Union[int, Tuple[int, int]] = 1, groups: int = 1, bias: bool = True)

AWS (Adaptive Weight Standardization)

This is a variant of Weight Standardization (https://arxiv.org/pdf/1903.10520.pdf) It is used in DetectoRS to avoid

NaN (https://arxiv.org/pdf/2006.02334.pdf)

B

forward (x:

in_channels (int) -Number of channels in the input image
out_channels (int)-Number of channels produced by the convolution
kernel_size (int or tuple)-Size of the conv kernel

stride (int or tuple, optional)-Stride of the convolution. Default: 1

padding (int or tuple, optional)—Zero-padding added to both sides of the in-
put. Default: 0

dilation (int or tuple, optional)-Spacing between kernel elements. Default:
1

groups (int, optional)-Number of blocked connections from input channels to out-

put channels. Default: 1
bias (bool, optional)-If setTrue, adds a learnable bias to the output. Default: True

torch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Efit:  Although the recipe for forward pass needs to be defined within this function, one should call the

Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.
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21.1.5 ConvModule

class mmcv.cnn.ConvModule (in_channels: int, out_channels: int, kernel_size: Union[int, Tuple[int, int]],

stride: Union[int, Tuple[int, int]] = 1, padding: Union[int, Tuple[int, int]] =

0»

dilation: Union[int, Tuple[int, int]] = 1, groups: int = 1, bias: Union[bool, str] =

‘auto’, conv_cfg: Optional[ Dict] = None, norm_cfg: Optional[Dict] = None,

act_cfg: Optional[Dict] = { type’: 'ReLU’}, inplace: bool = True,

with_spectral_norm: bool = False, padding_mode: str = zeros’, order: tuple =

(‘conv’, ‘norm’, ‘act’))

A conv block that bundles conv/norm/activation layers.

This block simplifies the usage of convolution layers, which are commonly used with a norm layer (e.g., BatchNorm)

and activation layer (e.g., ReLU). It is based upon three build methods: build_conv_layer(), build_norm_layer()

and build_activation_layer ().

Besides, we add some additional features in this module. 1. Automatically set bias of the conv layer. 2. Spectral

norm is supported. 3. More padding modes are supported. Before PyTorch 1.5, nn.Conv2d only supports zero and

circular padding, and we add “reflect” padding mode.

S

in_channels (int) -Number of channels in the input feature map. Same as that in nn .
_ConvNd.

out_channels (int) -Number of channels produced by the convolution. Same as that in

nn._ConvNd.

kernel_size (int | tuple[int]) —Size of the convolving kernel. Same as that in

nn._ConvNd.

stride (int | tuple[int]) —Stride of the convolution. Same as that in nn.

_ConvNd.

padding (int | tuple[int])—Zero-padding added to both sides of the input. Same

as that in nn._ConvNd.

dilation (int | tuple[int]) —Spacing between kernel elements. Same as that in

nn._ConvNd.

groups (int) —Number of blocked connections from input channels to output channels.

Same as that in nn._ConvNd.

bias (bool | str)-If specified as auto, it will be decided by the norm_cfg. Bias will be

set as True if norm_cfg is None, otherwise False. Default: ‘“auto” .

conv_cfg (dict) —Config dict for convolution layer. Default: None, which means using

conv2d.

norm_cfg (dict) —Config dict for normalization layer. Default: None.

21.1. Module
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* act_cfg (dict) —Config dict for activation layer. Default: dict(type=" ReLU’ ).
* inplace (bool)-Whether to use inplace mode for activation. Default: True.

* with_spectral_norm (bool) ~Whether use spectral norm in conv module. Default:

False.

* padding_mode (st r) —If the padding_mode has not been supported by current Conv2d in
PyTorch, we will use our own padding layer instead. Currently, we support [ ‘zeros’, ‘circular’

] with official implementation and [ ‘reflect’ ] with our own implementation. Default: ‘zeros’

* order (tuple [str])—Theorder of conv/norm/activation layers. Itis a sequence of “conv”
44 bl

, “norm” and “act” . Common examples are ( “conv” , “norm” , “act” )and ( “act” ,

“conv” , “norm” ). Default: ( ‘conv’ , ‘norm’ , ‘act’ ).

forward (x: rorch. Tensor, activate: bool = True, norm: bool = True) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

ff:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

21.1.6 ConvTranspose2d

class mmcv.cnn.ConvTranspose2d (in_channels: int, out_channels: int, kernel_size: Union[int, Tuple[int,
int]], stride: Union[int, Tuple[int, int]] = 1, padding: Union[int,
Tuple[int, int]] = 0, output_padding: Union[int, Tuple[int, int]] = 0,
groups: int = 1, bias: bool = True, dilation: Union[int, Tuple[int, int]] =
1, padding_mode: str = Zeros’, device=None, dtype=None)

forward (x: rorch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Efit:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.
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21.1.7 ConvTranspose3d

class mmcv.cnn.ConvTranspose3d (in_channels: int, out_channels: int, kernel_size: Union[int, Tuple[int, int,
int]], stride: Union[int, Tuple[int, int, int]] = 1, padding: Union[int,
Tuple[int, int, int]] = 0, output_padding: Union[int, Tuple[int, int, int]]
= 0, groups: int = 1, bias: bool = True, dilation: Union[int, Tuple[int,
int, int]] = 1, padding_mode: str = zeros’, device=None, dtype=None)

forward (x: forch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Efit:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

21.1.8 ConvWS2d

class mmcv.cnn.ConvWS2d (in_channels: int, out_channels: int, kernel_size: Union[int, Tuple[int, int]], stride:
Union[int, Tuple[int, int]] = 1, padding: Union[int, Tuple[int, int]] = 0, dilation:
Union[int, Tuple[int, int]] = 1, groups: int = 1, bias: bool = True, eps: float =
1e-05)

forward (x: torch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Ef:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.
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21.1.9 DepthwiseSeparableConvModule

class mmcv.cnn.DepthwiseSeparableConvModule (in_channels: int, out_channels: int, kernel_size:

Union[int, Tuple[int, int]], stride: Union[int,

Tuple[int, int]] = 1, padding: Union[int, Tuple[int,
int]] = 0, dilation: Union[int, Tuple[int, int]] = 1,
norm_cfg: Optional[ Dict] = None, act_cfg: Dict =
{type’: ReLU’}, dw_norm_cfg: Union[Dict, str] =

default’, dw_act_cfg: Union[Dict, str] = default’,
pw_norm_cfg: Union[Dict, str] = default’,

pw_act_cfg: Union[Dict, str] = default’, **kwargs)

Depthwise separable convolution module.

See https://arxiv.org/pdf/1704.04861.pdf for details.

This module can replace a ConvModule with the conv block replaced by two conv block: depthwise conv block and
pointwise conv block. The depthwise conv block contains depthwise-conv/norm/activation layers. The pointwise

conv block contains pointwise-conv/norm/activation layers. It should be noted that there will be norm/activation

layer in the depthwise conv block if norm_cfg and act_cfg are specified.

ZH

in_channels (int)—Number of channels in the input feature map. Same as that in nn .

_ConvNd.

out_channels (int) -Number of channels produced by the convolution. Same as that in

nn._ConvNd.

kernel_size (int | tuple[int]) —Size of the convolving kernel. Same as that in

nn._ConvNd.

stride (int | tuple[int]) —Stride of the convolution. Same as that in nn.
__ConvNd. Default: 1.

padding (int | tuple[int])—Zero-padding added to both sides of the input. Same
as that in nn._ConvNd. Default: 0.

dilation (int | tuple[int]) —Spacing between kernel elements. Same as that in
nn._ConvNd. Default: 1.

norm_cfg (dict) —Default norm config for both depthwise ConvModule and pointwise
ConvModule. Default: None.

act_cfg (dict) —Default activation config for both depthwise ConvModule and pointwise
ConvModule. Default: dict(type=" ReLU’ ).

dw_norm_cfg (dict)-Norm config of depthwise ConvModule. If itis ‘default’ , it will

be the same as norm_cfg. Default: ‘default’ .
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forward (x:

dw_act_cfg (dict) —Activation config of depthwise ConvModule. If itis ‘default’ , it

will be the same as act_cfg. Default: ‘default’ .

pw_norm_cfg (dict)-Norm config of pointwise ConvModule. If itis ‘default’ , it will

be the same as norm_cfg. Default: ‘default’ .

pw_act_cfg (dict) —Activation config of pointwise ConvModule. If itis ‘default’ , it

will be the same as act_cfg. Default: ‘default’ .

kwargs (optional) —Other shared arguments for depthwise and pointwise ConvModule.

See ConvModule for ref.

torch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

TEfR:

Although the recipe for forward pass needs to be defined within this function, one should call the

Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

21.1.10 GeneralizedAttention

class mmcv.cnn.GeneralizedAttention (in_channels: int, spatial_range: int = - 1, num_heads: int = 9,

position_embedding_dim: int = - 1, position_magnitude: int = 1,

kv_stride: int = 2, q_stride: int = 1, attention_type: str = 1111’)

Generalized Attention module.

See ‘ An Empirical Study of Spatial Attention Mechanisms in Deep Networks’ (https://arxiv.org/abs/1904.05873)

for details.

S

in_channels (int)—Channels of the input feature map.

spatial_range (int)-The spatial range. -1 indicates no spatial range constraint. Default:
-1.

num_heads (int) -The head number of empirical_attention module. Default: 9.
position_embedding dim (int)—-The position embedding dimension. Default: -1.
position_magnitude (int)—A multiplier acting on coord difference. Default: 1.
kv_stride (int) —The feature stride acting on key/value feature map. Default: 2.

q_stride (int) -The feature stride acting on query feature map. Default: 1.
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* attention_type (str) —A binary indicator string for indicating which items in general-

ized empirical_attention module are used. Default: ‘11117 .
— 7 1000’ indicates ‘query and key content’ (appr - appr) item,

’ 0100’ indicates ‘query content and relative position’ (appr - position) item,

’ 0010’ indicates ‘key contentonly’ (bias - appr) item,
— 7 0001’ indicates ‘relative position only’ (bias - position) item.

forward (x_input: torch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Ef:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

21.1.11 HSigmoid

class mmcv.cnn.HSigmoid (bias: float = 3.0, divisor: float = 6.0, min_value: float = 0.0, max_value: float =
1.0)
Hard Sigmoid Module. Apply the hard sigmoid function: Hsigmoid(x) = min(max((x + bias) / divisor, min_value),

max_value) Default: Hsigmoid(x) = min(max((x + 3) / 6, 0), 1)

Wf#E: In MMCYV vl1.4.4, we modified the default value of args to align with PyTorch official.

S8
* bias (float) —Bias of the input feature map. Default: 3.0.
* divisor (float) -Divisor of the input feature map. Default: 6.0.
* min_value (f1oat)—Lower bound value. Default: 0.0.
* max_value (f1oat)-Upper bound value. Default: 1.0.

j& 1] The output tensor.

]! Tensor

forward (x: forch. Tensor) — torch.Tensor
Defines the computation performed at every call.

Should be overridden by all subclasses.
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i  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

21.1.12 HSwish

class mmcv.cnn.HSwish (inplace: bool = False)
Hard Swish Module.

This module applies the hard swish function:

Hswish(z) =z x ReLU6(x + 3)/6

%4 inplace (bool) —can optionally do the operation in-place. Default: False.
i&Ial The output tensor.
BMI2RA Tensor

forward (x: forch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

i Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

21.1.13 Linear

class mmcv.cnn.Linear (in_features: int, out_features: int, bias: bool = True, device=None, dtype=None)

forward (x: forch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Efit:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.
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21.1.14 MaxPool2d

class mmcv.cnn.MaxPool2d (kernel_size: Union[int, Tuple[int, ...]], stride: Optional[ Union[int, Tuple[int, ...]]]
= None, padding: Union[int, Tuple[int, ...]] = 0, dilation: Union[int, Tuple[int,

...]] = 1, return_indices: bool = False, ceil_mode: bool = False)

forward (x: torch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Ef#:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

21.1.15 MaxPool3d

class mmcv.cnn.MaxPool3d (kernel_size: Unionf[int, Tuple[int, ...]], stride: Optional[ Union[int, Tuple[int, ...]]]
= None, padding: Union[int, Tuple[int, ...]] = 0, dilation: Union[int, Tuple[int,

...]] = 1, return_indices: bool = False, ceil_mode: bool = False)

forward (x: torch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

H:fif:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

21.1.16 NonLocalld

class mmcv.cnn.NonLocalld (in_channels: int, sub_sample: bool = False, conv_cfg: Dict = { type’: ‘Convid’},
**kwargs)

1D Non-local module.

B

* in_channels (int) -Same as NonLocalND.
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* sub_sample (bool) -Whether to apply max pooling after pairwise function (Note that the

sub_sample is applied on spatial only). Default: False.

* conv_cfg (None | dict)-Same as NonLocalND. Default: dict(type=" Convld’ ).

21.1.17 NonLocal2d

class mmcv.cnn.NonLocal2d (in_channels: int, sub_sample: bool = False, conv_cfg: Dict = { type’: 'Conv2d’},
**kwargs)

2D Non-local module.
ZH
e in_channels (int)—Same as NonLocalND.

* sub_sample (bool)—-Whether to apply max pooling after pairwise function (Note that the
sub_sample is applied on spatial only). Default: False.

* conv_cfg (None | dict)-Same as NonLocalND. Default: dict(type=" Conv2d’ ).

21.1.18 NonLocal3d

class mmcv.cnn.NonLocal3d (in_channels: int, sub_sample: bool = False, conv_cfg: Dict = { type’: 'Conv3d’},
**kwargs)

3D Non-local module.
2H
* in_channels (int)-Same as NonLocalND.

* sub_sample (bool) -Whether to apply max pooling after pairwise function (Note that the
sub_sample is applied on spatial only). Default: False.

* conv_cfg (None | dict)-Same as NonLocalND. Default: dict(type=" Conv3d’ ).

21.1.19 Scale

class mmcv.cnn.Scale (scale: float = 1.0)

A learnable scale parameter.

This layer scales the input by a learnable factor. It multiplies a learnable scale parameter of shape (1,) with input

of any shape.
%% scale (f1oat)—Initial value of scale factor. Default: 1.0

forward (x: forch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.
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i  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

21.1.20 Swish

class mmcv.cnn.Swish
Swish Module.

This module applies the swish function:
Swish(z) = z * Sigmoid(x)

1R[]l The output tensor.
B M2EH Tensor

forward (x: torch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{:f#:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

21.1.21 Conv2dRFSearchOp

class mmcv.cnn.Conv2dRFSearchOp (op_layer: torch.nn.modules.module. Module, global_config: dict,
verbose: bool = True)

Enable Conv2d with receptive field searching ability.
S8
* op_layer (nn.Module) —pytorch module, e,g, Conv2d
* global_config (dict) —config dict. Defaults to None. By default this must include:

” init_alphas” : The value for initializing weights of each branch.

” num_branches” : The controller of the size of search space (the number of branches).

” exp_rate” : The controller of the sparsity of search space.

7

mmin” : The minimum dilation rate.
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ki

— 7 mmax” : The maximum dilation rate.

Extra keys may exist, but are used by RFSearchHook, e.g., “step” , “max_step” ,

“search_interval” , and “skip_layer” .

* verbose (bool) ~Determines whether to print rf-next related logging messages. Defaults

to True.

estimate_rates () — None

Estimate new dilation rate based on trained branch_weights.

expand_rates () — None

Expand dilation rate.

forward (input: torch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Efit:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

21.2 Build Function

build activation_layer Build activation layer.
build _conv_layer Build convolution layer.
build norm_layer Build normalization layer.
build_padding_layer Build padding layer.
build _plugin_layer Build plugin layer.
build upsample_layer Build upsample layer.

21.2.1 mmcv.cnn.build_activation_layer

mmcv.cnn.build_activation_layer (cfg: Dict) — torch.nn.modules.module.Module

Build activation layer.
%% cfg (dict) —The activation layer config, which should contain:
* type (str): Layer type.
* layer args: Args needed to instantiate an activation layer.

& [n] Created activation layer.
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&I nn.Module

21.2.2 mmcv.cnn.build_conv_layer

mmcv.cnn.build_conv_layer (cfg: Optional[Dict], *args, **kwargs) — torch.nn.modules.module.Module

Build convolution layer.

S

* cfg (None or dict) —The conv layer config, which should contain: - type (str): Layer

type. - layer args: Args needed to instantiate an conv layer.

* args (argument 1ist)-—Arguments passed to the __init__ method of the corresponding

conv layer.

* kwargs (keyword arguments)-Keyword arguments passed to the __init__ method of

the corresponding conv layer.
& Ia] Created conv layer.

&2 nn.Module

21.2.3 mmcv.cnn.build_norm_layer

mmcv.cnn.build_norm_layer (cfg: Dict, num_features: int, postfix: Union[int, str] = ”) — Tuple[str,
torch.nn.modules.module.Module]

Build normalization layer.
SH
» cfg (dict)-The norm layer config, which should contain:
— type (str): Layer type.
— layer args: Args needed to instantiate a norm layer.
— requires_grad (bool, optional): Whether stop gradient updates.
* num_features (int) -Number of input channels.

* postfix (int | str) —The postfix to be appended into norm abbreviation to create

named layer.

& Ia] The first element is the layer name consisting of abbreviation and postfix, e.g., bnl, gn. The

second element is the created norm layer.

WRIARIY tuple[str, nn.Module]
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21.2.4 mmcv.cnn.build_padding_layer

mmcv.cnn.build_padding_layer (cfg: Dict, *args, **kwargs) — torch.nn.modules.module.Module

Build padding layer.

%4 cfqg (dict)—The padding layer config, which should contain: - type (str): Layer type. - layer

args: Args needed to instantiate a padding layer.
W] Created padding layer.

&I nn.Module

21.2.5 mmcv.cnn.build_plugin_layer

mmcv.cnn.build_plugin_layer (cfg: Dict, postfix: Union[int, str] =7, **kwargs) — Tuple[str,
torch.nn.modules.module.Module]

Build plugin layer.
BH
* cfg (dict) —cfg should contain:
— type (str): identify plugin layer type.
— layer args: args needed to instantiate a plugin layer.

* postfix (int, str)-—appended into norm abbreviation to create named layer. Default:

o

7R [n] The first one is the concatenation of abbreviation and postfix. The second is the created plugin

layer.

BRMIFER tuple[str, nn.Module]

21.2.6 mmcv.cnn.build_upsample_layer

mmcv.cnn.build_upsample_layer (cfg: Dict, *args, **kwargs) — torch.nn.modules.module.Module

Build upsample layer.
S8
* cfg (dict)—-The upsample layer config, which should contain:
— type (str): Layer type.
— scale_factor (int): Upsample ratio, which is not applicable to deconv.
— layer args: Args needed to instantiate a upsample layer.

* args(argument list)-Argumentspassedtothe init__ method of the correspond-

ing conv layer.
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* kwargs (keyword arguments)-Keyword arguments passedtothe __init__ method

of the corresponding conv layer.
iR A] Created upsample layer.
B nn.Module

21.3 Miscellaneous

fuse_conv_bn Recursively fuse conv and bn in a module.

conv_ws_2d

is_norm Check if a layer is a normalization layer.

make_res_layer

make_vgg_layer

get_model_complexity_info Get complexity information of a model.

21.3.1 mmcv.cnn.fuse_conv_bn

mmcv.cnn. fuse_conv_bn (module: torch.nn.modules.module. Module) — torch.nn.modules.module.Module

Recursively fuse conv and bn in a module.

During inference, the functionary of batch norm layers is turned off but only the mean and var alone channels are
used, which exposes the chance to fuse it with the preceding conv layers to save computations and simplify network

structures.
2% module (nn.Module) -Module to be fused.
&IA] Fused module.

&A% nn.Module

21.3.2 mmcv.chn.conv_ws_2d

mmcv.cnn.conv_ws_2d (input: torch. Tensor, weight: torch. Tensor, bias: Optional[torch. Tensor] = None, stride:
Union[int, Tuple[int, int]] = 1, padding: Union[int, Tuple[int, int]] = 0, dilation:
Union[int, Tuple[int, int]] = 1, groups: int = 1, eps: float = le-05) — torch.Tensor
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21.3.3 mmcv.cnhn.is_nhorm

mmcv.cnn.is_norm (layer: torch.nn.modules.module. Module, exclude: Optional[ Union[type, tuple]] = None) —
bool

Check if a layer is a normalization layer.
S8
* layer (nn.Module) —The layer to be checked.
* exclude (type | tuple[type])-Types to be excluded.
R[] Whether the layer is a norm layer.
RIS bool

21.3.4 mmcv.cnn.make_res_layer

mmcv.cnn.make_res_layer (block: torch.nn.modules.module. Module, inplanes: int, planes: int, blocks: int, stride:
int = 1, dilation: int = 1, style: str = pytorch’, with_cp: bool = False) —

torch.nn.modules.module.Module

21.3.5 mmcv.cnn.make_vgg_layer

mmcv.cnn.make_vgg_layer (inplanes: int, planes: int, num_blocks: int, dilation: int = 1, with_bn: bool = False,

ceil_mode: bool = False) — List[torch.nn.modules.module.Module]

21.3.6 mmcv.cnn.get_model_complexity_info

mmcv.cnn.get_model_complexity_info (model: torch.nn.modules.module. Module, input_shape: tuple,
print_per_layer_stat: bool = True, as_strings: bool = True,
input_constructor: Optional{Callable] = None, flush: bool = False,
ost: TextlO = <_io. TextlOWrapper name= <stdout>" mode="w’
encoding="UTF-8">) — tuple

Get complexity information of a model.

This method can calculate FLOPs and parameter counts of a model with corresponding input shape. It can also

print complexity information for each layer in a model.
Supported layers are listed as below:
¢ Convolutions: nn.Convld, nn.Conv2d, nn.Conv3d.
e Activations: nn.ReLU, nn.PReLU, nn.ELU, nn.LeakyReLU, nn.ReLU6.

e Poolings: nn.MaxPoolld, nn.MaxPool2d, nn.MaxPool3d, nn.AvgPoolld, nn.
AvgPool2d, nn.AvgPool3d, nn.AdaptiveMaxPoolld, nn.AdaptiveMaxPool2d,
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nn.AdaptiveMaxPool3d, nn.AdaptiveAvgPoolld, nn.AdaptiveAvgPool2d, nn.
AdaptiveAvgPool3d.

e BatchNorms: nn.BatchNormld, nn.BatchNorm2d, nn.BatchNorm3d, nn.GroupNorm,

nn.InstanceNormld, InstanceNorm2d, InstanceNorm3d, nn.LayerNorm.
e Linear: nn.Linear.
¢ Deconvolution: nn.ConvTranspose2d.

* Upsample: nn.Upsample.

BH
* model (nn.Module)-The model for complexity calculation.
* input_shape (tuple) —Input shape used for calculation.

* print_per_layer_stat (bool) ~Whether to print complexity information for each

layer in a model. Default: True.
* as_strings (bool)-Output FLOPs and params counts in a string form. Default: True.

* input_constructor (None | callable) —If specified, it takes a callable method
that generates input. otherwise, it will generate a random tensor with input shape to calculate
FLOPs. Default: None.

e flush (bool)—same as thatin print (). Default: False.
* ost (stream)—same as £ile param in print (). Default: sys.stdout.

RN If as_strings is set to True, it will return FLOPs and parameter counts in a string format.

otherwise, it will return those in a float number format.

R tuple[float | str]
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CHAPTER 22

MMCV.ops

BorderAlign Border align pooling layer.

CARAFE CARAFE: Content-Aware ReAssembly of FEatures

CARAFENaive

CARAFEPack A unified package of CARAFE upsampler that contains:
1) channel compressor 2) content encoder 3) CARAFE
op.

Conv2d alias of mmcv.ops.deprecated_wrappers.
Conv2d_deprecated

ConvTranspose2d alias of mmcv.ops.deprecated_wrappers.
ConvTranspose2d_deprecated

CornerPool Corner Pooling.

Correlation Correlation operator

CrissCrossAttention

Criss-Cross Attention Module.

DeformConv2d Deformable 2D convolution.

DeformConv2dPack A Deformable Conv Encapsulation that acts as normal
Conv layers.

DeformRoIPool

DeformRoIPoolPack
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F1-8EW

DynamicScatter Scatters points into voxels, used in the voxel encoder with
dynamic voxelization.

FusedBiasLeakyReLU Fused bias leaky ReLU.

GroupAll Group xyz with feature.

Linear alias of mmcv.ops.deprecated_wrappers.
Linear_deprecated

MaskedConv2d A MaskedConv2d which inherits the official Conv2d.

MaxPoolZ2d alias of mmcv.ops.deprecated_wrappers.

MaxPool2d_deprecated

ModulatedDeformConvZ2d

ModulatedDeformConv2Z2dPack

A ModulatedDeformable Conv Encapsulation that acts as

normal Conv layers.

ModulatedDeformRoIPoolPack

MultiScaleDeformableAttention

An attention module used in Deformable-Detr.

PSAMask

PointsSampler Points sampling.

PrRoIPool The operation of precision Rol pooling.

QueryAndGroup Groups points with a ball query of radius.

RiRoIAlignRotated Rotation-invariant Rol align pooling layer for rotated pro-
posals.

RoIAlign Rol align pooling layer.

RoIAlignRotated Rol align pooling layer for rotated proposals.

RoIAwarePool3d Encode the geometry-specific features of each 3D pro-
posal.

RoIPointPool3d Encode the geometry-specific features of each 3D pro-
posal.

RoIPool

SAConv2d SAC (Switchable Atrous Convolution)

SigmoidFocalLoss

SimpleRoIAlign
SoftmaxFocalLoss
Toidts:
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R1-ZIn

SparseConv2d

SparseConv3d

SparseConvTensor

SparseConvIransposeZd

SparseConvIranspose3d

SparseInverseConv2d

SparseInverseConv3d

SparseMaxPool2d

SparseMaxPool3d

SparseModule place holder, All module subclass from this will take

sptensor in SparseSequential.

SparseSequential A sequential container.

SubMConv2d

SubMConv3d

SyncBatchNorm Synchronized Batch Normalization.
TINShift Temporal Interlace Shift.

Voxelization Convert kitti points(N, >=3) to voxels.

22.1 BorderAlign

class mmcv.ops.BorderAlign (pool_size: int)

Border align pooling layer.

Applies border_align over the input feature based on predicted bboxes. The details were described in the paper

BorderDet: Border Feature for Dense Object Detection.
For each border line (e.g. top, left, bottom or right) of each box, border_align does the following:

1. uniformly samples pool_size +1 positions on this line, involving the start and end points.
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2. the corresponding features on these points are computed by bilinear interpolation.
3. max pooling over all the pool_size +1 positions are used for computing pooled feature.

%% pool_size (int) —number of positions sampled over the boxes’ borders (e.g. top, bottom,

left, right).

forward (input: torch. Tensor, boxes: torch. Tensor) — torch.Tensor

S8

e input —Features with shape [N,4C,H,W]. Channels ranged in [0,C), [C,2C), [2C,3C),
[3C,4C) represent the top, left, bottom, right features respectively.

* boxes —Boxes with shape [N,H*W,4]. Coordinate format (x1,y1,x2,y2).

&[] Pooled features with shape [N,C,H*W 4]. The order is (top,left,bottom,right) for the last

dimension.

BRI torch. Tensor

22.2 CARAFE

class mmcv.ops.CARAFE (kernel_size: int, group_size: int, scale_factor: int)
CARAFE: Content-Aware ReAssembly of FEatures

Please refer to CARAFE: Content-Aware ReAssembly of FEatures for more details.
S8
* kernel_size (int) -reassemble kernel size
* group_size (int) -reassemble group size
* scale_factor (int) —upsample ratio
& [a] upsampled feature map

forward (features: torch. Tensor, masks: torch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Efit:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.
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22.3 CARAFENaive

class mmcv.ops.CARAFENaive (kernel_size: int, group_size: int, scale_factor: int)

forward (features: torch. Tensor, masks: torch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Efit:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

22.4 CARAFEPack

class mmcv.ops.CARAFEPack (channels: int, scale_factor: int, up_kernel: int = 5, up_group: int = 1,
encoder_kernel: int = 3, encoder_dilation: int = 1, compressed_channels: int =
64)
A unified package of CARAFE upsampler that contains: 1) channel compressor 2) content encoder 3) CARAFE

op.
Official implementation of ICCV 2019 paper CARAFE: Content-Aware ReAssembly of FEatures.
S8
* channels (int) —input feature channels
* scale_factor (int) —upsample ratio
e up_kernel (int)—kernel size of CARAFE op
* up_group (int) —group size of CARAFE op
* encoder_kernel (int)—Kernel size of content encoder
* encoder_dilation (int) —dilation of content encoder
* compressed_channels (int) —output channels of channels compressor
R[] upsampled feature map

forward (x: torch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.
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i  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

22.5 Convad

mmcv.ops .Conv2d

alias of mmcv.ops.deprecated_wrappers.Conv2d_deprecated

22.6 ConvTranspose2d

mmcv.ops.ConvTranspose2d

alias of mmcv.ops.deprecated_wrappers.ConvIranspose2d_deprecated

22.7 CornerPool

class mmcv.ops.CornerPool (mode: str)

Corner Pooling.

Corner Pooling is a new type of pooling layer that helps a convolutional network better localize corners of bounding

boxes.
Please refer to CornerNet: Detecting Objects as Paired Keypoints for more details.
Code is modified from https://github.com/princeton-vl/CornerNet-Lite.
% %L mode (st r)—Pooling orientation for the pooling layer
* 7 bottom’ : Bottom Pooling
o 7 left’ : Left Pooling

)

e 7 right’ : Right Pooling

) )

* 7 top’ : Top Pooling
j&[a] Feature map after pooling.

forward (x: forch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.
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i  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

22.8 Correlation

class mmcv.ops.Correlation (kernel_size: int = 1, max_displacement: int = 1, stride: int = 1, padding: int =
0, dilation: int = 1, dilation_patch: int = 1)

Correlation operator
This correlation operator works for optical flow correlation computation.

There are two batched tensors with shape (N,C,H,W), and the correlation output’ s shape is

(N, max_displacement x 2 + 1, max_displacement * 2 + 1, Hout, Wout)

where
H; 2 ing — dilati ize—1)—1
H. - { in + 2 X padding dzlatz?n x (kernel_size — 1) n 1J
stride
W, = Win + 2 X padding — dilati?n x (kernel_size — 1) — 1 L1
stride
the correlation item (V;, dy, dx) is formed by taking the sliding window convolution between inputl and shifted
input2,
c-1
Corr(N;,dz,dy) = Z inputl(N;, ¢) * S(input2(N;, ¢), dy, dx)
c=0

where x is the valid 2d sliding window convolution operator, and S means shifting the input features
(auto-complete zero marginal), and dz,dy are shifting distance, dx,dy € [—maz_displacement x

dilation_patch, max_displacement x dilation_patch).

S

* kernel_size (int)—The size of sliding window i.e. local neighborhood representing the

center points and involved in correlation computation. Defaults to 1.

* max_displacement (int) —The radius for computing correlation volume, but the actual

working space can be dilated by dilation_patch. Defaults to 1.

* stride (int) —The stride of the sliding blocks in the input spatial dimensions. Defaults to
1.

* padding (int) —Zero padding added to all four sides of the inputl. Defaults to 0.

* dilation (int) —The spacing of local neighborhood that will involved in correlation. De-
faults to 1.
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* dilation_patch (int)-The spacing between position need to compute correlation. De-
faults to 1.

forward (inputl: torch.Tensor, input2: torch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Efit:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

22.9 CrissCrossAttention

class mmcv.ops.CrissCrossAttention (in_channels: int)

Criss-Cross Attention Module.

H:fR: Before v1.3.13, we use a CUDA op. Since v1.3.13, we switch to a pure PyTorch and equivalent imple-

mentation. For more details, please refer to https://github.com/open-mmlab/mmcv/pull/1201.
Speed comparison for one forward pass
e Input size: [2,512,97,97]

¢ Device: 1 NVIDIA GeForce RTX 2080 Ti

PyTorch version | CUDA version | Relative speed
with torch.no_grad() 0.00554402 s 0.0299619 s 5.4x
no with torch.no_grad() | 0.00562803 s 0.0301349 s 5.4x

2% in_channels (int)—Channels of the input feature map.
forward (x: torch. Tensor) — torch.Tensor
forward function of Criss-Cross Attention.

¥ x (torch. Tensor) —Input feature with the shape of (batch_size, in_channels, height,
width).

&Ml Output of the layer, with the shape of (batch_size, in_channels, height, width)

R\ torch. Tensor
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22.10 DeformConv2d

class mmcv.ops.DeformConv2d (in_channels: int, out_channels: int, kernel_size: Union[int, Tuple[int, ...]],

stride: Union[int, Tuple[int, ...]] = 1, padding: Union[int, Tuple[int, ...]] =
0, dilation: Union[int, Tuple[int, ...]] = 1, groups: int = 1, deform_groups:
int = 1, bias: bool = False, im2col_step: int = 32)

Deformable 2D convolution.

Applies a deformable 2D convolution over an input signal composed of several input planes. DeformConv2d was

described in the paper Deformable Convolutional Networks

{#f#: The argument im2col_step was added in version 1.3.17, which means number of samples processed

by the im2col_cuda_kernel per call. It enables users to define batch_size and im2col_step more

flexibly and solved issue mmcv#1440.

S

in_channels (int) -Number of channels in the input image.

out_channels (int) -Number of channels produced by the convolution.
kernel_size (int, tuple)-Size of the convolving kernel.

stride (int, tuple)-Stride of the convolution. Default: 1.

padding (int or tuple)-Zero-padding added to both sides of the input. Default: 0.
dilation (int or tuple)—-Spacing between kernel elements. Default: 1.

groups (int) -Number of blocked connections from input. channels to output channels.
Default: 1.

deform_groups (int) -Number of deformable group partitions.
bias (boo1l) —If True, adds a learnable bias to the output. Default: False.

im2col_step (int) -Number of samples processed by im2col_cuda_kernel per call. It
will work when batch_size > im2col_step, but batch_size must be divisible by

im2col_step. Default: 32. New in version 1.3.17.

forward (x: torch. Tensor, offset: torch. Tensor) — torch.Tensor

Deformable Convolutional forward function.

B8

* x (Tensor) —Input feature, shape (B, C_in, H_in, W_in)
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e offset (Tensor) —Offset for deformable convolution, shape (B, de-
form_groups*kernel_size[O]*kernel_size[1]*2, H_out, W_out), H_out, W_out are

equal to the output’ s.

An offset is like [y0, x0, yI, x1, y2, x2, ---, ¥8, x8]. The spatial arrangement is like:

(x0, y0) (x1, yl) (%2, y2)
(x3, v3) (x4, y4) (x5, y5)
(x6, y6) (x7, y7) (x8, y8)

&\l Output of the layer.

B[R Tensor

22.11 DeformConv2dPack

class mmcv.ops.DeformConv2dPack (*args, **kwargs)

A Deformable Conv Encapsulation that acts as normal Conv layers.

The offset tensor is like [y0, x0, y1I, x1, y2, x2, ---, y8, x8]. The spatial arrangement is like:

(x0, y0) (x1, vl) (x2, y2)
(x3, y3) (x4, y4) (x5, y5)
(x6, y6) (X7, y7) (x8, y8)

* in_channels (int)-Same as nn.Conv2d.

e out_channels (int)-Same as nn.Conv2d.

* kernel_size (int or tuple[int])-Same asnn.Conv2d.

e stride (int or tuple[int])-Same as nn.Conv2d.

e padding (int or tuple[int])—Same as nn.Conv2d.

e dilation (int or tuple[int])—Same as nn.Conv2d.

* groups (int)-Same as nn.Conv2d.

* bias (bool or str) -If specified as auto, it will be decided by the norm_cfg. Bias will

be set as True if norm_cfg is None, otherwise False.

forward (x: torch. Tensor) — torch.Tensor

Deformable Convolutional forward function.

B

* x (Tensor) —Input feature, shape (B, C_in, H_in, W_in)

158 Chapter 22. mmcv.ops



https://docs.python.org/3/library/functions.html#int
https://docs.python.org/3/library/functions.html#int
https://docs.python.org/3/library/functions.html#int
https://docs.python.org/3/library/stdtypes.html#tuple
https://docs.python.org/3/library/functions.html#int
https://docs.python.org/3/library/functions.html#int
https://docs.python.org/3/library/stdtypes.html#tuple
https://docs.python.org/3/library/functions.html#int
https://docs.python.org/3/library/functions.html#int
https://docs.python.org/3/library/stdtypes.html#tuple
https://docs.python.org/3/library/functions.html#int
https://docs.python.org/3/library/functions.html#int
https://docs.python.org/3/library/stdtypes.html#tuple
https://docs.python.org/3/library/functions.html#int
https://docs.python.org/3/library/functions.html#int
https://docs.python.org/3/library/functions.html#bool
https://docs.python.org/3/library/stdtypes.html#str
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor

mmcv Documentation, & %5 2.0.0

e offset (Tensor) —Offset for deformable convolution, shape (B, de-
form_groups*kernel_size[O]*kernel_size[1]*2, H_out, W_out), H_out, W_out are

equal to the output’ s.

An offset is like [y0, x0, yI, x1, y2, x2, ---, ¥8, x8]. The spatial arrangement is like:

(x0, vO0) (x1, yl) (x2, y2)
(x3, y3) (x4, y4) (x5, y5)
(x6, y6) (x7, y7) (%8, y8)

iR Output of the layer.

B [E2RHI Tensor

22.12 DeformRolPool

class mmcv.ops.DeformRoIPool (output_size: Tuple[int, ...], spatial_scale: float = 1.0, sampling_ratio: int =

0, gamma: float = 0.1)

forward (input: torch. Tensor, rois: torch. Tensor, offset: Optional[torch. Tensor] = None) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Efit:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

22.13 DeformRolPoolPack

class mmcv.ops.DeformRoIPoolPack (output_size: Tuple[int, ...], output_channels: int, deform_fc_channels:
int = 1024, spatial_scale: float = 1.0, sampling_ratio: int = 0,
gamma: float = 0.1)

forward (input: torch. Tensor, rois: torch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Efit:  Although the recipe for forward pass needs to be defined within this function, one should call the
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Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

22.14 DynamicScatter

class mmcv.ops.DynamicScatter (voxel_size: List, point_cloud_range: List, average_points: bool)

Scatters points into voxels, used in the voxel encoder with dynamic voxelization.

{H:ffE: The CPU and GPU implementation get the same output, but have numerical difference after summation
and division (e.g., Se-7).

ZH
* voxel_size (1ist)-list [x,y, z] size of three dimension.

* point_cloud_range (Iist) —The coordinate range of points, [x_min, y_min, z_min,

X_max, y_max, z_max].

* average_points (bool) —whether to use avg pooling to scatter points into voxel.

forward (points: torch. Tensor, coors: torch. Tensor) — Tuple[torch.Tensor, torch.Tensor]

Scatters points/features into voxels.
SH
e points (torch. Tensor)—Points to be reduced into voxels.

* coors (torch. Tensor)—Corresponding voxel coordinates (specifically multi-dim voxel

index) of each points.

Rl A tuple contains two elements. The first one is the voxel features with shape [M, C] which
are respectively reduced from input features that share the same voxel coordinates. The second
is voxel coordinates with shape [M, ndim].

BRMIZEH tuple[torch. Tensor]

forward_single (points: torch. Tensor, coors: torch.Tensor) — Tuple[torch.Tensor, torch.Tensor]

Scatters points into voxels.
SH
e points (torch. Tensor) —Points to be reduced into voxels.

* coors (torch. Tensor)—Corresponding voxel coordinates (specifically multi-dim voxel

index) of each points.

160 Chapter 22. mmcv.ops


https://docs.python.org/3/library/functions.html#bool
https://docs.python.org/3/library/stdtypes.html#list
https://docs.python.org/3/library/stdtypes.html#list
https://docs.python.org/3/library/functions.html#bool
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://docs.python.org/3/library/stdtypes.html#tuple
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor

mmcv Documentation, & %5 2.0.0

&M A tuple contains two elements. The first one is the voxel features with shape [M, C] which
are respectively reduced from input features that share the same voxel coordinates. The second

is voxel coordinates with shape [M, ndim].

BEZRAE tuple[torch. Tensor]

22.15 FusedBiaslLeakyRelLU

class mmcv.ops.FusedBiasLeakyReLU (num_channels: int, negative_slope: float = 0.2, scale: float =
1.4142135623730951)
Fused bias leaky RelLU.

This function is introduced in the StyleGAN2: Analyzing and Improving the Image Quality of StyleGAN

The bias term comes from the convolution operation. In addition, to keep the variance of the feature map or
gradients unchanged, they also adopt a scale similarly with Kaiming initialization. However, since the 1 + alpha®
is too small, we can just ignore it. Therefore, the final scale is just /2. Of course, you may change it with your

own scale.
TODO: Implement the CPU version.
S8
* num_channels (int) —The channel number of the feature map.
* negative_slope (float, optional)-Same asnn.LeakyRelu. Defaults to 0.2.

* scale(float, optional)—A scalar to adjust the variance of the feature map. Defaults
to 2¥%0.5.

forward (input: torch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Ef:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.
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22.16 GroupAll

class mmcv.ops.GroupAll (use_xyz: bool = True)

Group xyz with feature.
%% use_xyz (bool) ~Whether to use xyz.

forward (xyz: torch. Tensor, new_xyz: torch. Tensor, features: Optional[torch. Tensor] = None) — torch.Tensor

e xyz (Tensor) —(B, N, 3) xyz coordinates of the features.
* new_xyz (Tensor) —new Xxyz coordinates of the features.
* features (Tensor) —(B, C, N) features to group.

BMl (B, C+ 3, 1, N) Grouped feature.

B[R Tensor

2217 Linear

mmcv.ops.Linear

alias of mmcv.ops.deprecated_wrappers.Linear_deprecated

22.18 MaskedConv2d

class mmcv.ops.MaskedConv2d (in_channels: int, out_channels: int, kernel_size: Union[int, Tuple[int, ...]],
stride: int = 1, padding: int = 0, dilation: int = 1, groups: int = 1, bias: bool =
True)
A MaskedConv2d which inherits the official Conv2d.

The masked forward doesn’ t implement the backward function and only supports the stride parameter to be 1

currently.

forward (input: torch. Tensor, mask: Optional[torch. Tensor] = None) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

. Although the recipe for forward pass needs to be defined within this function, one should call the

Module instance afterwards instead of this since the former takes care of running the registered hooks while
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the latter silently ignores them.

22.19 MaxPool2d

mmcv.ops .MaxPool2d

alias of mmcv.ops.deprecated_wrappers.MaxPool2d_deprecated

22.20 ModulatedDeformConv2d

class mmcv.ops.ModulatedDeformConv2d (in_channels: int, out_channels: int, kernel_size: Union[int,
Tuple[int]], stride: int = 1, padding: int = 0, dilation: int = 1,
groups: int = 1, deform_groups: int = 1, bias: Union[bool, str]

= True)

forward (x: forch. Tensor, offset: torch. Tensor, mask: torch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Ef:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

22.21 ModulatedDeformConv2dPack

class mmcv.ops.ModulatedDeformConv2dPack ( *args, **kwargs)

A ModulatedDeformable Conv Encapsulation that acts as normal Conv layers.
S8
e in_channels (int)—Same as nn.Conv2d.
* out_channels (int)-Same as nn.Conv2d.
* kernel_size (int or tuple[int])-Same as nn.Conv2d.
* stride (int)-Same as nn.Conv2d, while tuple is not supported.
* padding (int)—-Same as nn.Conv2d, while tuple is not supported.

* dilation (int) -Same as nn.Conv2d, while tuple is not supported.
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e groups (int)—Same as nn.Conv2d.

* bias (bool or str)-If specified as auto, it will be decided by the norm_cfg. Bias will

be set as True if norm_cfg is None, otherwise False.

forward (x: torch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Ef:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

22.22 ModulatedDeformRolPoolPack

class mmcv.ops.ModulatedDeformRoIPoolPack (output_size: Tuple[int, ...], output_channels: int,
deform_fc_channels: int = 1024, spatial_scale: float =

1.0, sampling_ratio: int = 0, gamma: float = 0.1)

forward (input: torch. Tensor, rois: torch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Ef:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

22.23 MultiScaleDeformableAttention

class mmcv.ops.MultiScaleDeformableAttention (embed_dims: int = 256, num_heads: int = 8,
num_levels: int = 4, num_points: int = 4,
im2col_step: int = 64, dropout: float = 0.1,
batch_first: bool = False, norm_cfg: Optional[dict]
= None, init_cfg:
Optional[mmengine.config.config. ConfigDict] =
None, value_proj_ratio: float = 1.0)

An attention module used in Deformable-Detr.
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Deformable DETR: Deformable Transformers for End-to-End Object Detection..
S8
* embed_dims (int) -The embedding dimension of Attention. Default: 256.
* num_heads (int) —Parallel attention heads. Default: 8.
* num_levels (int)—-The number of feature map used in Attention. Default: 4.

* num_points (int)-The number of sampling points for each query in each head. Default:
4.

* im2col_step (int) —The step used in image_to_column. Default: 64.
* dropout (f1oat)—A Dropout layer on inp_identity. Default: 0.1.

* batch_first (bool) —Key, Query and Value are shape of (batch, n, embed_dim) or (n,
batch, embed_dim). Default to False.

* norm_cfg (dict) —Config dict for normalization layer. Default: None.
* (obj (init_cfg) -mmcv.ConfigDict): The Config for initialization. Default: None.
* value_proj_ratio (float) -The expansion ratio of value_proj. Default: 1.0.

forward (query: torch. Tensor, key: Optional[torch.Tensor] = None, value: Optional[torch. Tensor] = None,
identity: Optional[torch. Tensor] = None, query_pos: Optional[torch. Tensor] = None,
key_padding_mask: Optional[torch. Tensor] = None, reference_points: Optional[torch. Tensor] =
None, spatial_shapes: Optional[torch. Tensor] = None, level_start_index: Optional[torch. Tensor] =
None, **kwargs) — torch.Tensor

Forward Function of MultiScaleDeformAttention.

S8

* query (torch.Tensor) —Query of Transformer with shape (num_query, bs, em-
bed_dims).

* key (torch. Tensor) —The key tensor with shape (num_key, bs, embed_dims).
e value (torch. Tensor) —The value tensor with shape (num_key, bs, embed_dims).

e identity (torch. Tensor) —The tensor used for addition, with the same shape as

query. Default None. If None, query will be used.
* query_pos (torch. Tensor) —The positional encoding for query. Default: None.

* key_padding mask (torch.Tensor) —ByteTensor for query, with shape [bs,

num_key].

* reference_points (torch. Tensor)—The normalized reference points with shape
(bs, num_query, num_levels, 2), all elements is range in [0, 1], top-left (0,0), bottom-right
(1, 1), including padding area. or (N, Length_{query}, num_levels, 4), add additional two

dimensions is (w, h) to form reference boxes.
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* spatial_shapes (torch. Tensor)—Spatial shape of features in different levels. With

shape (num_levels, 2), last dimension represents (h, w).

* level_start_index (torch. Tensor) —The start index of each level. A tensor has
shape (num_levels, ) and can be represented as [0, h_0*w_0, h_0*w_O+h_1*w_1,

&[] forwarded results with shape [num_query, bs, embed_dims].
JRMEIZRE torch. Tensor

init_weights () — None

Default initialization for Parameters of Module.

22.24 PSAMask

class mmcv.ops.PSAMask (psa_type: str, mask_size: Optional[tuple] = None)

forward (input: torch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{1:f#:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

22.25 PointsSampler

class mmcv.ops.PointsSampler (num_point: List[int], fps_mod_list: List[str] = ['D-FPS’],
fps_sample_range_list: List[int] = [- 1])

Points sampling.

¥

* num_point (list [int])-Number of sample points.

e fps_mod_list(list[str], optional)-Typeof FPS method, valid mod [ ‘F-FPS’
, ‘D-FPS’ , ‘FS’ ], Default: [ ‘D-FPS’ ]. F-FPS: using feature distances for FPS. D-FPS:
using Euclidean distances of points for FPS. FS: using F-FPS and D-FPS simultaneously.

* fps_sample_range_list (list[int], optional) —Range of points to apply
FPS. Default: [-1].
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forward (points_xyz: torch. Tensor, features: torch.Tensor) — torch.Tensor

S8
e points_xyz (torch. Tensor)—(B, N, 3) xyz coordinates of the points.
e features (torch. Tensor) —(B, C, N) features of the points.

&[] (B, npoint, sample_num) Indices of sampled points.

B EIZRAY torch. Tensor

22.26 PrRolPool

class mmcv.ops.PrRoIPool (output_size: Union[int, tuple], spatial_scale: float = 1.0)
The operation of precision Rol pooling. The implementation of PrRolIPool is modified from https://github.com/

vacancy/PreciseRoIPooling/

Precise Rol Pooling (PrRoIPool) is an integration-based (bilinear interpolation) average pooling method for Rol

Pooling. It avoids any quantization and has a continuous gradient on bounding box coordinates. It is:

1. different from the original Rol Pooling proposed in Fast R-CNN. PrRol Pooling uses average pooling instead
of max pooling for each bin and has a continuous gradient on bounding box coordinates. That is, one can take the
derivatives of some loss function w.r.t the coordinates of each Rol and optimize the Rol coordinates. 2. different
from the Rol Align proposed in Mask R-CNN. PrRol Pooling uses a full integration-based average pooling instead

of sampling a constant number of points. This makes the gradient w.r.t. the coordinates continuous.
SH
* output_size (Union[int, tuple])-h,w.

* spatial_scale (float, optional) —scale the input boxes by this number. Defaults
to 1.0.

forward (features: torch. Tensor, rois: torch. Tensor) — torch.Tensor

Forward function.
S8
* features (torch. Tensor) —The feature map.
e rois (torch. Tensor)-The Rol bboxes in [tl_x, tl_y, br_x, br_y] format.
R[] The pooled results.

B EIRHY torch. Tensor
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22.27 QueryAndGroup

class mmcv.ops.QueryAndGroup (max_radius: float, sample_num: int, min_radius: float = 0.0, use_xyz: bool
= True, return_grouped_xyz: bool = False, normalize_xyz: bool = False,
uniform_sample: bool = False, return_unique_cnt: bool = False,
return_grouped_idx: bool = False)

Groups points with a ball query of radius.
BH

* max_radius (float) —The maximum radius of the balls. If None is given, we will use

kNN sampling instead of ball query.
* sample_num (int)-Maximum number of features to gather in the ball.
* min_radius (float, optional)-The minimum radius of the balls. Default: O.
* use_xyz (bool, optional)-Whether to use xyz. Default: True.

* return_grouped_xyz (bool, optional)—Whether toreturn grouped xyz. Default:

False.
* normalize_xyz (bool, optional)—Whether to normalize xyz. Default: False.
* uniform_sample (bool, optional)-Whether to sample uniformly. Default: False

* return_unique_cnt (bool, optional) —Whether to return the count of unique

samples. Default: False.

* return_grouped_idx (bool, optional)-Whether to return grouped idx. Default:

False.

forward (points_xyz: torch. Tensor, center_xyz: torch. Tensor, features: Optional[torch. Tensor] = None) —

Union[torch.Tensor, Tuple]

B8
e points_xyz (torch. Tensor) —(B, N, 3) xyz coordinates of the points.
* center_xyz (torch. Tensor) —(B, npoint, 3) coordinates of the centriods.
e features (torch. Tensor) —(B, C, N) The features of grouped points.
&l (B, 3 + C, npoint, sample_num) Grouped concatenated coordinates and features of points.

R [AZF Tuple | torch. Tensor
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22.28 RiRolAlignRotated

class mmcv.ops.RiRoIAlignRotated (out_size: tuple, spatial_scale: float, num_samples: int = 0,
num_orientations: int = 8, clockwise: bool = False)

Rotation-invariant Rol align pooling layer for rotated proposals.

It accepts a feature map of shape (N, C, H, W) and rois with shape (n, 6) with each roi decoded as (batch_index,

center_x, center_y, w, h, angle). The angle is in radian.
The details are described in the paper ReDet: A Rotation-equivariant Detector for Aerial Object Detection.
S
* out_size (tuple) —fixed dimensional Rol output with shape (h, w).
* spatial_scale (float) —scale the input boxes by this number

* num_samples (int) —number of inputs samples to take for each output sample. O to take

samples densely for current models.
* num_orientations (int)-number of oriented channels.

* clockwise (bool)-If True, the angle in each proposal follows a clockwise fashion in image

space, otherwise, the angle is counterclockwise. Default: False.

forward (features: torch. Tensor, rois: torch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

M. Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

22.29 RolAlign

class mmcv.ops.RoIAlign (output_size: tuple, spatial_scale: float = 1.0, sampling_ratio: int = 0, pool_mode: str
= ‘avg’, aligned: bool = True, use_torchvision: bool = False)

Rol align pooling layer.
SH
* output_size (tuple)-h,w

* spatial_scale (float) —scale the input boxes by this number
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* sampling_ratio (int) —number of inputs samples to take for each output sample. 0 to

take samples densely for current models.
* pool_mode (str, 'avg' or 'max')-pooling mode in each bin.

* aligned (bool) —if False, use the legacy implementation in MMDetection. If True, align

the results more perfectly.

* use_torchvision (bool)-whether to use roi_align from torchvision.

1k s The implementation of RolAlign when aligned=True is modified from https://github.com/

facebookresearch/detectron2/
The meaning of aligned=True:

Given a continuous coordinate c, its two neighboring pixel indices (in our pixel model) are computed by floor(c -
0.5) and ceil(c - 0.5). For example, c=1.3 has pixel neighbors with discrete indices [0] and [1] (which are sampled
from the underlying signal at continuous coordinates 0.5 and 1.5). But the original roi_align (aligned=False) does
not subtract the 0.5 when computing neighboring pixel indices and therefore it uses pixels with a slightly incorrect

alignment (relative to our pixel model) when performing bilinear interpolation.

With aligned=True, we first appropriately scale the ROI and then shift it by -0.5 prior to calling roi_align. This

produces the correct neighbors;

The difference does not make a difference to the model’ s performance if ROIAlign is used together with conv

layers.

forward (input: torch. Tensor, rois: torch. Tensor) — torch.Tensor

B
* input -NCHW images

e rois —Bx5 boxes. First column is the index into N. The other 4 columns are xyxy.

22.30 RolAlignRotated

class mmcv.ops.RoIAlignRotated (output_size: Union[int, tuple], spatial_scale: float, sampling_ratio: int =

0, aligned: bool = True, clockwise: bool = False)

Rol align pooling layer for rotated proposals.

It accepts a feature map of shape (N, C, H, W) and rois with shape (n, 6) with each roi decoded as (batch_index,

center_x, center_y, w, h, angle). The angle is in radian.

S

e output_size (tuple)-h,w
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* spatial_scale (f1oat) —scale the input boxes by this number

* sampling_ratio (int) —number of inputs samples to take for each output sample. O to

take samples densely for current models.

* aligned (bool) —if False, use the legacy implementation in MMDetection. If True, align

the results more perfectly. Default: True.

* clockwise (bool)-If True, the angle in each proposal follows a clockwise fashion in image

space, otherwise, the angle is counterclockwise. Default: False.

e it The implementation of RolAlign when aligned=True is modified from https://github.com/

facebookresearch/detectron2/
The meaning of aligned=True:

Given a continuous coordinate c, its two neighboring pixel indices (in our pixel model) are computed by floor(c -
0.5) and ceil(c - 0.5). For example, c=1.3 has pixel neighbors with discrete indices [0] and [1] (which are sampled
from the underlying signal at continuous coordinates 0.5 and 1.5). But the original roi_align (aligned=False) does
not subtract the 0.5 when computing neighboring pixel indices and therefore it uses pixels with a slightly incorrect

alignment (relative to our pixel model) when performing bilinear interpolation.

With aligned=True, we first appropriately scale the ROI and then shift it by -0.5 prior to calling roi_align. This

produces the correct neighbors;

The difference does not make a difference to the model’ s performance if ROIAlign is used together with conv

layers.

forward (input: torch. Tensor, rois: torch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Ef:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.
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22.31 RolAwarePool3d

class mmcv.ops.RoIAwarePool3d (out_size: Union[int, tuple], max_pts_per_voxel: int = 128, mode: str =
‘max’)
Encode the geometry-specific features of each 3D proposal.
Please refer to PartA2 for more details.
ZH
* out_size (int or tuple)-The size of output features. n or [nl, n2, n3].

* max_pts_per_voxel (int, optional)-The maximum number of points per voxel.
Default: 128.

<

* mode (str, optional)—Pooling method of RolAware, ‘max’ or ‘avg’ . Default:

3 )

max

forward (rois: torch. Tensor, pts: torch. Tensor, pts_feature: torch. Tensor) — torch.Tensor

SHL
e rois (torch. Tensor) —[N, 7], in LIDAR coordinate, (X, y, z) is the bottom center of

rois.
* pts (torch. Tensor) —[npoints, 3], coordinates of input points.
* pts_feature (torch. Tensor) —[npoints, C], features of input points.
RNl Pooled features whose shape is [N, out_x, out_y, out_z, C].

PR AIFEH torch. Tensor

22.32 RolPointPool3d

class mmcv.ops.RoIPointPool3d (num_sampled_points: int = 512)

Encode the geometry-specific features of each 3D proposal.
Please refer to Paper of PartA2 for more details.
%4 num_sampled_points(int, optional)-Numberof samplesineachroi. Default: 512.

forward (points: torch. Tensor, point_features: torch. Tensor, boxes3d: torch.Tensor) — Tuple[torch.Tensor]

B8

* points (torch. Tensor) —Input points whose shape is (B, N, C).
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e point_features (torch. Tensor) —Features of input points whose shape is (B, N,
O).

* boxes3d (B, M, 7), Input bounding boxes whose shape is (B,
M/ 7)7

J&[A] A tuple contains two elements. The first one is the pooled features whose shape is (B, M, 512,
3 + C). The second is an empty flag whose shape is (B, M).

BRMZRHA tuple[torch. Tensor]

22.33 RolPool

class mmcv.ops.RoIPool (output_size: Union[int, tuple], spatial_scale: float = 1.0)

forward (input: torch. Tensor, rois: torch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Ef:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

22.34 SAConv2d

class mmcv.ops.SAConv2d (in_channels, out_channels, kernel_size, stride=1, padding=0, dilation=1, groups=1,
bias=True, use_deform=False)
SAC (Switchable Atrous Convolution)

This is an implementation of DetectoRS: Detecting Objects with Recursive Feature Pyramid and Switchable Atrous

Convolution.
S
* in_channels (int) -Number of channels in the input image
* out_channels (int)-Number of channels produced by the convolution
* kernel_size (int or tuple)—Size of the convolving kernel
e stride (int or tuple, optional)—Stride of the convolution. Default: 1

* padding (int or tuple, optional)—Zero-padding added to both sides of the in-
put. Default: O
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* padding_mode (string, optional)-'zeros',6 'reflect', 'replicate’ or

'circular'. Default: 'zeros'

e dilation (int or tuple, optional)-Spacing between kernel elements. Default:
1

* groups (int, optional)-Number of blocked connections from input channels to out-

put channels. Default: 1
* bias (bool, optional)-If True, adds a learnable bias to the output. Default: True
* use_deform-If True, replace convolution with deformable convolution. Default: False.

forward (x)

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Efit:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

22.35 SigmoidFocallLoss

class mmcv.ops.SigmoidFocalLoss (gamma: float, alpha: float, weight: Optional[torch. Tensor] = None,

reduction: str = ‘mean’)

forward (input: torch. Tensor, target: Union[torch.LongTensor, torch.cuda.LongTensor]) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Hf#:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.
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22.36 SimpleRolAlign

class mmcv.ops.SimpleRoIAlign (output_size: Tuple[int], spatial_scale: float, aligned: bool = True)

forward (features: torch. Tensor, rois: torch. Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Efit:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

22.37 SoftmaxFocalLoss

class mmcv.ops.SoftmaxFocalLoss (gamma: float, alpha: float, weight: Optional[torch. Tensor] = None,

reduction: sitr = ‘mean’)

forward (input: torch. Tensor, target: Union[torch.LongTensor, torch.cuda.LongTensor]) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

M. Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

22.38 SparseConvad

class mmcv.ops.SparseConv2d (in_channels, out_channels, kernel_size, stride=1, padding=0, dilation=1,

groups=1, bias=True, indice_key=None)
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22.39 SparseConv3d

class mmcv.ops.SparseConv3d (in_channels, out_channels, kernel_size, stride=1, padding=0, dilation=1,

groups=1, bias=True, indice_key=None)

22.40 SparseConvTensor

class mmcv.ops.SparseConvTensor (features: torch. Tensor, indices: torch. Tensor, spatial_shape: Union[List,

Tuple], batch_size: int, grid: Optional[torch. Tensor] = None)

22.41 SparseConvTranspose2d

class mmcv.ops.SparseConvTranspose2d (in_channels, out_channels, kernel_size, stride=1, padding=0,

dilation=1, groups=1, bias=True, indice_key=None)

22.42 SparseConvTranspose3d

class mmcv.ops.SparseConvTranspose3d (in_channels, out_channels, kernel_size, stride=1, padding=0,

dilation=1, groups=1, bias=True, indice_key=None)

22.43 SparselnverseConv2d

class mmcv.ops.SparseInverseConv2d (in_channels, out_channels, kernel_size, indice_key=None,

bias=True)

22.44 SparselnverseConv3d

class mmcv.ops.SparseInverseConv3d (in_channels, out_channels, kernel_size, indice_key=None,

bias=True)
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22.45 SparseMaxPool2d

class mmcv.ops.SparseMaxPool2d (kernel_size, stride=1, padding=0, dilation=1)

22.46 SparseMaxPool3d

class mmcv.ops.SparseMaxPool3d (kernel_size, stride=1, padding=0, dilation=1)

22.47 SparseModule

class mmcv.ops.SparseModule

place holder, All module subclass from this will take sptensor in SparseSequential.

22.48 SparseSequential

class mmcv.ops.SparseSequential (*args, **kwargs)
A sequential container. Modules will be added to it in the order they are passed in the constructor. Alternatively,

an ordered dict of modules can also be passed in.

To make it easier to understand, given is a small example:

rubric:: 74|

>>> # using Sequential:

>>> from mmcv.ops import SparseSequential

>>> model = SparseSequential (
SparseConv2d(1,20,5),
nn.RelLU(),
SparseConv2d(20,64,5),
nn.RelU ()
)

>>> # using Sequential with OrderedDict
>>> model = SparseSequential (OrderedDict ([
('convl', SparseConv2d(1,20,5)),
("relul', nn.ReLU()),
('conv2', SparseConv2d(20,64,5)),
('"relu2', nn.ReLU())

1))
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>>> # using Sequential with kwargs (python 3.6+)

>>> model = SparseSequential (
convl=SparseConv2d(1,20,5),
relul=nn.RelLU(),
conv2=SparseConv2d (20, 64,5),
relu2=nn.RelU ()

forward (input: torch.Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Efit:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

22.49 SubMConv2d

class mmcv.ops.SubMConv2d (in_channels, out_channels, kernel_size, stride=1, padding=0, dilation=1,

groups=1, bias=True, indice_key=None)

22.50 SubMConv3d

class mmcv.ops.SubMConv3d (in_channels, out_channels, kernel_size, stride=1, padding=0, dilation=1,

groups=1, bias=True, indice_key=None)

22.51 SyncBatchNorm

class mmcv.ops.SyncBatchNorm (num_features: int, eps: float = le-05, momentum: float = 0.1, affine: bool =
True, track_running_stats: bool = True, group: Optional[int] = None,
stats_mode: str = default’)

Synchronized Batch Normalization.
S
* num_features (int) -—number of features/chennels in input tensor

* eps (float, optional)—a value added to the denominator for numerical stability. De-
faults to le-5.
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* momentum (float, optional)—the value used for the running_mean and running_var

computation. Defaults to 0.1.

*» affine (bool, optional) —whether to use learnable affine parameters. Defaults to

True.

* track_running_stats (bool, optional)—-whether to track the running mean and
variance during training. When set to False, this module does not track such statistics, and ini-
tializes statistics buffers running_mean and running_var as None. When these buffers
are None, this module always uses batch statistics in both training and eval modes. Defaults

to True.

* group (int, optional)-synchronization of stats happen within each process group in-

dividually. By default it is synchronization across the whole world. Defaults to None.

» stats_mode (str, optional) -The statistical mode. Available options includes
'default"' and 'N'. Defaults to ‘default’ . When stats_mode=='default', it
computes the overall statistics using those from each worker with equal weight, i.e., the statis-
tics are synchronized and simply divied by group. This mode will produce inaccurate statis-
tics when empty tensors occur. When stats_mode=="'N", it compute the overall statistics
using the total number of batches in each worker ignoring the number of group, i.e., the statis-
tics are synchronized and then divied by the total batch N. This mode is beneficial when empty

tensors occur during training, as it average the total mean by the real number of batch.

forward (input: torch.Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{f#:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

22.52 TINShift

class mmcv.ops.TINShift
Temporal Interlace Shift.

Temporal Interlace shift is a differentiable temporal-wise frame shifting which is proposed in “Temporal Interlacing

Network”
Please refer to Temporal Interlacing Network for more details.

Code is modified from https://github.com/mit-han-lab/temporal-shift-module
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forward (input, shift)

Perform temporal interlace shift.
S8
e input (torch. Tensor) —Feature map with shape [N, num_segments, C, H * W].
e shift (torch. Tensor) —Shift tensor with shape [N, num_segments].

R Feature map after temporal interlace shift.

22.53 Voxelization

class mmcv.ops.Voxelization (voxel_size: List, point_cloud_range: List, max_num_points: int, max_voxels:
Union[tuple, int] = 20000, deterministic: bool = True)

Convert kitti points(N, >=3) to voxels.
Please refer to Point-Voxel CNN for Efficient 3D Deep Learning for more details.
S8
* voxel_size (tuple or float)—The size of voxel with the shape of [3].

* point_cloud_range (tuple or float) —The coordinate range of voxel with the
shape of [6].

* max_num_points (int) -maximum points contained in a voxel. if max_points=-1, it

means using dynamic_voxelize.

* max_voxels (int, optional) —maximum voxels this function create. for second,
20000 is a good choice. Users should shuffie points before call this function because

max_voxels may drop points. Default: 20000.

forward (input: torch.Tensor) — torch.Tensor

Defines the computation performed at every call.

Should be overridden by all subclasses.

{Efit:  Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

active_rotated_filter
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assign_score_withk

ball_query

batched nms

Performs non-maximum suppression in a batched fashion.

bbox_overlaps

Calculate overlap between two set of bboxes.

border_align

box_iou_rotated

Return intersection-over-union (Jaccard index) of boxes.

boxes_iou3d

Calculate boxes 3D IoU.

boxes_iou_bev

Calculate boxes IoU in the Bird” s Eye View.

boxes_overlap_bev

Calculate boxes BEV overlap.

carafe

carafe_naive

chamfer distance

contour_expand

Expand kernel contours so that foreground pixels are as-

signed into instances.

convex_giou

Return generalized intersection-over-union (Jaccard in-

dex) between point sets and polygons.

convex_iou

Return intersection-over-union (Jaccard index) between

point sets and polygons.

deform conv2d

deform_roi_pool

diff iou_rotated_2d

Calculate differentiable iou of rotated 2d boxes.

diff iou_rotated_3d

Calculate differentiable iou of rotated 3d boxes.

dynamic_scatter

furthest_point_sample

furthest_point_sample_with_dist

fused_bias_leakyrelu Fused bias leaky ReL.U function.

gather _points
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grouping_operation

knn

masked_conv2d

min_area_polygons

Find the smallest polygons that surrounds all points in the

point sets.

modulated _deform conv2d

nms

Dispatch to either CPU or GPU NMS implementations.

nms3d

3D NMS function GPU implementation (for BEV boxes).

nms3d_normal

Normal 3D NMS function GPU implementation.

nms_bev

NMS function GPU implementation (for BEV boxes).

nms_match

Matched dets into different groups by NMS.

nms_normal_bev

Normal NMS function GPU implementation (for BEV

boxes).

nms_rotated

Performs non-maximum suppression (NMS) on the ro-
tated boxes according to their intersection-over-union
(IoU).

pixel_group

Group pixels into text instances, which is widely used text

detection methods.

point_sample

A wrapper around grid_sample () to support
3D point_coords tensors Unlike torch.nn.
functional.grid_sample () it assumes
point_coords to lie inside [0, 1] x [0, 1]

square.

points_in_boxes_all

Find all boxes in which each point is (CUDA).

points_in_boxes_cpu

Find all boxes in which each point is (CPU).

points_in_boxes_part

Find the box in which each point is (CUDA).

points_in_polygons

Judging whether points are inside polygons, which is used

in the ATSS assignment for the rotated boxes.

prroi_pool

rel_roi_point_to_rel_ img_point

Convert roi based relative point coordinates to image

based absolute point coordinates.

riroi_align_rotated

T T4kEE

9
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roi_align

roi_align_rotated

roi_pool

rotated_feature_align

scatter_nd pytorch edition of tensorflow scatter_nd.

sigmoid_focal_loss

soft_nms Dispatch to only CPU Soft NMS implementations.

softmax_focal_loss

three_interpolate

three nn

tin shift

upfirdn2d Pad, upsample, filter, and downsample a batch of 2D im-

ages.

voxelization

22.54 mmcv.ops.active_rotated_filter

mmcv.ops.active_rotated_filter ()
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22.55 mmcv.ops.assign_score_withk

mmcv.ops.assign_score_withk ()

22.56 mmcv.ops.ball_query

mmcv.ops.ball_gquery ()

22.57 mmcv.ops.batched_nms

mmcv . ops .batched_nms (boxes: torch. Tensor, scores: torch. Tensor, idxs: torch. Tensor, nms_cfg: Optional[ Dict],
class_agnostic: bool = False) — Tuple[torch.Tensor, torch.Tensor]

Performs non-maximum suppression in a batched fashion.

Modified from torchvision/ops/boxes.py#L39. In order to perform NMS independently per class, we add an offset
to all the boxes. The offset is dependent only on the class idx, and is large enough so that boxes from different

classes do not overlap.

{Ef@: In v1.4.1 and later, bat ched_nms supports skipping the NMS and returns sorted raw results when

nms_cfg is None.

S
* boxes (torch. Tensor) —boxes in shape (N, 4) or (N, 5).
* scores (torch. Tensor) —scores in shape (N, ).

e idxs (torch. Tensor) —each index value correspond to a bbox cluster, and NMS will not

be applied between elements of different idxs, shape (N, ).

* nms_cfg(dict | optional)-Supports skipping the nms when nms_cfg is None, oth-
erwise it should specify nms type and other parameters like iou_thr. Possible keys includes the

following.
— iou_threshold (float): IoU threshold used for NMS.

— split_thr (float): threshold number of boxes. In some cases the number of boxes is large
(e.g., 200k). To avoid OOM during training, the users could set split_thr to a small value.
If the number of boxes is greater than the threshold, it will perform NMS on each group of
boxes separately and sequentially. Defaults to 10000.

* class_agnostic (bool) —if true, nms is class agnostic, i.e. IoU thresholding happens

over all boxes, regardless of the predicted class. Defaults to False.
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R M
kept dets and indice.

* boxes (Tensor): Bboxes with score after nms, has shape (num_bboxes, 5). last dimension 5

arrange as (x1, yl, x2, y2, score)
* keep (Tensor): The indices of remaining boxes in input boxes.

BRERAE tuple

22.58 mmcv.ops.bbox_overlaps

mmcv.ops .bbox_overlaps (bboxesl: torch. Tensor, bboxes2: torch. Tensor, mode: str = ’iou’, aligned: bool =
False, offset: int = 0) — torch.Tensor

Calculate overlap between two set of bboxes.

If aligned is False, then calculate the ious between each bbox of bboxesl and bboxes2, otherwise the ious

between each aligned pair of bboxes! and bboxes2.
BH
* bboxesl (torch. Tensor) —shape (m, 4) in <x1, y1, x2, y2> format or empty.

* bboxes2 (torch. Tensor) —shape (n, 4) in <x1, y1, x2, y2> format or empty. If aligned

is True, then m and n must be equal.
* mode (str)—“iou” (intersection over union) or iof (intersection over foreground).
& [H] Return the ious betweens boxes. If aligned is False, the shape of ious is (m, n) else (m, 1).

JRMEIJEFE torch.Tensor

il

>>> bboxesl = torch.FloatTensor ([
>>> (o, o, 10, 1073,

>>> (10, 10, 20, 201,

>>> [32, 32, 38, 42],

>>> 1)

>>> bboxes2 = torch.FloatTensor ([
>>> [o, o, 10, 201,

>>> o, 10, 10, 197,

>>> 1o, 10, 20, 201,

>>> 1)

>>> bbox_overlaps (bboxesl, bboxes2)
tensor ([[0.5000, 0.0000, 0.00007,

CFTgkED)
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(£ 50

[0.0000, 0.0000, 1.0000],
[0.0000, 0.0000, 0.000011)

N

>>> empty = torch.FloatTensor ([])

>>> nonempty = torch.FloatTensor ([

>>> [6, o, 10, 91,

>>> )

>>> assert tuple (bbox_overlaps (empty, nonempty) .shape) == (0, 1)
>>> assert tuple (bbox_overlaps (nonempty, empty) .shape) == (1, 0)
>>> assert tuple (bbox_overlaps (empty, empty) .shape) == (0, 0)

22.59 mmcv.ops.border_align

mmcv.ops .border_align ()

22.60 mmcv.ops.box_iou_rotated

mmcv.ops .box_iou_rotated (bboxesl: torch. Tensor, bboxes2: torch. Tensor, mode: str = ‘iou’, aligned: bool =

False, clockwise: bool = True) — torch.Tensor

Return intersection-over-union (Jaccard index) of boxes.
Both sets of boxes are expected to be in (x_center, y_center, width, height, angle) format.

If aligned is False, then calculate the ious between each bbox of bboxesl and bboxes2, otherwise the ious

between each aligned pair of bboxes1 and bboxes2.

{Ef#: The operator assumes:
1) The positive direction along x axis is left -> right.
2) The positive direction along y axis is top -> down.
3) The w border is in parallel with x axis when angle = 0.

However, there are 2 opposite definitions of the positive angular direction, clockwise (CW) and counter-clockwise
(CCW). MMCYV supports both definitions and uses CW by default.

Please set clockwise=False if you are using the CCW definition.

The coordinate system when clockwise is True (default)
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O > x (0 rad)
\ A-mmmm——— B

Lo \

\ \ box h

| | angle=0 |

| D—————— W—————— C

v

y (pi/2 rad)

In such coordination system the rotation matrix is

cosa —sina
sina  cos«

The coordinates of the corner point A can be calculated as:

TA Teenter cosa  —sina —0.5w
Py = = + )

YA Yeenter sinae cosa —0.5h
<xcemer — 0.5wcosa + 0.5h sin a)

Yeenter — 0.5w sina — 0.5h cos o

The coordinate system when clockwise is False

O > x (0 rad)
I B

Lo \

\ \ box h

| | angle=0 |

| D—————— W—————— C

v

y (-pi/2 rad)

In such coordination system the rotation matrix is

cosa  Sina
—sina  cosa

The coordinates of the corner point A can be calculated as:

center i _0.5
Py = Ta\ _ [ Teent n co.sa sin o w
Yya Ycenter —Sino Cos« —0.5h
B (;vcemer — 0.5wcosa — 0.5h sin a>

Yeenter + 0.5w sina — 0.5h cos «

BH
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* boxesl (torch. Tensor) —rotated bboxes 1. It has shape (N, 5), indicating (x, y, w, h,

theta) for each row. Note that theta is in radian.

* boxes2 (torch. Tensor) —rotated bboxes 2. It has shape (M, 5), indicating (X, y, w, h,

theta) for each row. Note that theta is in radian.
* mode (str)—“iou” (intersection over union) or iof (intersection over foreground).

* clockwise (bool) —flag indicating whether the positive angular orientation is clockwise.

default True. New in version 1.4.3.
J& 0] Return the ious betweens boxes. If aligned is False, the shape of ious is (N, M) else (N,).

R torch. Tensor

22.61 mmcv.ops.boxes_iou3d

mmcv.ops .boxes_iou3d (boxes_a: torch. Tensor, boxes_b: torch. Tensor) — torch.Tensor
Calculate boxes 3D IoU.

S8
* boxes_a (torch. Tensor) —Input boxes a with shape (M, 7).
* boxes_b (torch. Tensor) —Input boxes b with shape (N, 7).
&l 3D IoU result with shape (M, N).

R torch. Tensor

22.62 mmcv.ops.boxes _iou_bev

mmcv.ops .boxes_iou_bev (boxes_a: torch. Tensor, boxes_b: torch.Tensor) — torch.Tensor

Calculate boxes IoU in the Bird’ s Eye View.
S8
* boxes_a (torch. Tensor) —Input boxes a with shape (M, 5) ([x1, y1, x2, y2, ry]).
* boxes_b (torch. Tensor) —Input boxes b with shape (N, 5) ([x1, y1, X2, y2, ry]).
&l ToU result with shape (M, N).

R torch. Tensor
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22.63 mmcv.ops.boxes_overlap_bev

mmcv.ops .boxes_overlap_bev (boxes_a: torch. Tensor, boxes_b: torch. Tensor) — torch.Tensor

Calculate boxes BEV overlap.
S
* boxes_a (torch. Tensor) —Input boxes a with shape (M, 7).
* boxes_b (torch. Tensor) —Input boxes b with shape (N, 7).

&1 BEV overlap result with shape (M, N).

BRI torch. Tensor

22.64 mmcv.ops.carafe

mmcv.ops.carafe ()

22.65 mmcv.ops.carafe_naive

mmcv.ops.carafe_naive ()

22.66 mmcv.ops.chamfer_distance

mmcv.ops.chamfer_distance ()

22.67 mmcv.ops.contour_expand

mmcv.ops .contour_expand (kernel_mask: Union[numpy.array, torch. Tensor], internal_kernel_label:
Union[numpy.array, torch. Tensor], min_kernel_area: int, kernel_num: int) — list

Expand kernel contours so that foreground pixels are assigned into instances.

S

* kernel_mask (np.array or torch.Tensor)—The instance kernel mask with size

hxw.

* internal_kernel_label (np.array or torch.Tensor) —The instance inter-

nal kernel label with size hxw.

* min_kernel_area (int)-The minimum kernel area.
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* kernel_num (int)—The instance kernel number.
j&Ia] The instance index map with size hxw.

PR EIZRAT Jist

22.68 mmcv.ops.convex_giou

mmcv. ops . convex_giou (pointsets: torch. Tensor, polygons: torch. Tensor) — Tuple[torch.Tensor, torch.Tensor]

Return generalized intersection-over-union (Jaccard index) between point sets and polygons.
BH

* pointsets (torch. Tensor) —It has shape (N, 18), indicating (x1, y1, x2, y2, -+, x9,
y9) for each row.

* polygons (torch. Tensor) —It has shape (N, 8), indicating (x1, y1, x2, y2, x3, y3, x4,

y4) for each row.

&[0 The first element is the gious between point sets and polygons with the shape (N,). The second
element is the gradient of point sets with the shape (N, 18).

MR EIEHS tuple[torch. Tensor, torch. Tensor]

22.69 mmcv.ops.convex_iou

mmcv.ops .convex_iou (pointsets: torch. Tensor, polygons: torch. Tensor) — torch.Tensor

Return intersection-over-union (Jaccard index) between point sets and polygons.
BH

* pointsets (torch. Tensor) —It has shape (N, 18), indicating (x1, y1, x2, y2, -+, X9,

y9) for each row.

» polygons (torch. Tensor) —It has shape (K, 8), indicating (x1, y1, x2, y2, x3, y3, x4,
y4) for each row.

j& 1] Return the ious between point sets and polygons with the shape (N, K).

JRMEIJEHE torch. Tensor

190 Chapter 22. mmcv.ops


https://docs.python.org/3/library/functions.html#int
https://docs.python.org/3/library/stdtypes.html#list
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://docs.python.org/3/library/stdtypes.html#tuple
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor

mmcv Documentation, & %5 2.0.0

22.70 mmcv.ops.deform_conv2d

mmcv.ops .deform_conv2d ()

22.71 mmcv.ops.deform_roi_pool

mmcv.ops.deform_roi_pool ()

22.72 mmcv.ops.diff_iou_rotated_2d

mmcv.ops.diff_iou_rotated_2d (boxl: torch.Tensor, box2: torch. Tensor) — torch.Tensor

Calculate differentiable iou of rotated 2d boxes.
SH
e boxl (Tensor)—(B, N, 5) First box.
e box2 (Tensor)—(B, N, 5) Second box.
i&m (B, N) IoU.
&P Tensor

22.73 mmcv.ops.diff_iou_rotated_3d

mmcv.ops.diff_iou_rotated_3d (box3dl: torch.Tensor, box3d2: torch. Tensor) — torch.Tensor

Calculate differentiable iou of rotated 3d boxes.
S
* box3d1 (Tensor) —(B, N, 3+3+1) First box (X,y,z,w,h,l,alpha).
* box3d2 (Tensor) —(B, N, 3+3+1) Second box (x,y,z,w,h,Lalpha).
R (B, N) IoU.
&P Tensor
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22.74 mmcv.ops.dynamic_scatter

mmcv.ops.dynamic_scatter ()

22.75 mmcv.ops.furthest_point_sample

mmcv.ops . furthest_point_sample ()

22.76 mmcv.ops.furthest_point_sample_with_dist

mmcv.ops . furthest_point_sample_with_dist ()

22.77 mmcv.ops.fused_bias_leakyrelu

mmcv.ops . fused_bias_leakyrelu (input: torch. Tensor, bias: torch.nn.parameter. Parameter, negative_slope:
float = 0.2, scale: float = 1.4142135623730951) — torch.Tensor
Fused bias leaky ReL.U function.

This function is introduced in the StyleGAN2: Analyzing and Improving the Image Quality of StyleGAN

The bias term comes from the convolution operation. In addition, to keep the variance of the feature map or
gradients unchanged, they also adopt a scale similarly with Kaiming initialization. However, since the 1 + al pha®
is too small, we can just ignore it. Therefore, the final scale is just v/2. Of course, you may change it with your

own scale.
ZH
* input (torch. Tensor) —Input feature map.
* bias (nn.Parameter) -The bias from convolution operation.
* negative_slope (float, optional)-Same asnn.LeakyRelu. Defaults to 0.2.

* scale(float, optional)—A scalar to adjustthe variance of the feature map. Defaults
to 2%*0.5.

j& 0] Feature map after non-linear activation.

IR torch. Tensor
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22.78 mmcv.ops.gather_points

mmcv.ops.gather_points ()

22.79 mmcv.ops.grouping_operation

mmcv.ops.grouping_operation ()

22.80 mmcv.ops.knn

mmcv.ops.knn ()

22.81 mmcv.ops.masked_conv2d

mmcv.ops .masked_conv2d ()

22.82 mmcv.ops.min_area_polygons

mmcv.ops.min_area_polygons (pointsets: torch. Tensor) — torch.Tensor

Find the smallest polygons that surrounds all points in the point sets.
%% pointsets (Tensor) —point sets with shape (N, 18).
j& 0] Return the smallest polygons with shape (N, 8).

IR torch. Tensor

22.83 mmcv.ops.modulated_deform_conv2d

mmcv.ops.modulated_deform_conv2d ()
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22.84 mmcv.ops.nms

mmcv . ops .nms (boxes: Union[torch. Tensor, numpy.ndarray], scores: Union[torch. Tensor, numpy.ndarray],
iou_threshold: float, offset: int = 0, score_threshold: float = 0, max_num: int=-1) —
Tuple[Union[torch. Tensor, numpy.ndarray], Union[torch. Tensor, numpy.ndarray]]

Dispatch to either CPU or GPU NMS implementations.

The input can be either torch tensor or numpy array. GPU NMS will be used if the input is gpu tensor, otherwise

CPU NMS will be used. The returned type will always be the same as inputs.

S8
* boxes (torch.Tensor or np.ndarray)—boxes in shape (N, 4).
* scores (torch.Tensor or np.ndarray) —scores in shape (N, ).
* jou_threshold (float) -IoU threshold for NMS.
» offset (int, 0 or 1)-boxes’ width or height is (x2 - x1 + offset).
* score_threshold (f1oat) —score threshold for NMS.
* max_num (1nt)-—maximum number of boxes after NMS.

1R[] kept dets (boxes and scores) and indice, which always have the same data type as the input.

BRIFPRA tuple

il

>>> boxes = np.array([[49.1, 32.4, 51.0, 35.9],

>>> [49.3, 32.9, 51.0, 35.31,

>>> [49.2, 31.8, 51.0, 35.4],

>>> [35.1, 11.5, 39.1, 15.77],

>>> [35.6, 11.8, 39.3, 14.2],

>>> [35.3, 11.5, 39.9, 14.5],

>>> [35.2, 11.7, 39.7, 15.7]11, dtype=np.float32)
>>> scores = np.array([0.9, 0.9, 0.5, 0.5, 0.5, 0.4, 0.3], dtype=np.
—~float32)

>>> iou_threshold = 0.6

>>> dets, inds = nms (boxes, scores, iou_threshold)

>>> assert len(inds) == len(dets) == 3
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22.85 mmcv.ops.nms3d

mmcv . ops .nms3d (boxes: torch. Tensor, scores: torch. Tensor, iou_threshold: float) — torch.Tensor
3D NMS function GPU implementation (for BEV boxes).

S

* boxes (torch. Tensor) —Input boxes with the shape of (N, 7) ([x, y, z, dx, dy, dz, head-
ing]).

* scores (torch. Tensor) —Scores of boxes with the shape of (N).
* iou_threshold (f1oat)-Overlap threshold of NMS.
jJ&a] Indexes after NMS.

R torch. Tensor

22.86 mmcv.ops.nms3d_normal

mmcv.ops .nms3d_normal (boxes: torch. Tensor, scores: torch. Tensor, iou_threshold: float) — torch.Tensor
Normal 3D NMS function GPU implementation. The overlap of two boxes for IoU calculation is defined as the

exact overlapping area of the two boxes WITH their yaw angle set to 0.
S8
* boxes (torch. Tensor) —Input boxes with shape (N, 7). ([x, y, z, dx, dy, dz, heading]).
* scores (torch. Tensor) —Scores of predicted boxes with shape (N).
* iou_threshold (float)—Overlap threshold of NMS.
iR [H] Remaining indices with scores in descending order.

IR AP torch. Tensor

22.87 mmcv.ops.nms_bev

mmcv . ops . nms_bev (boxes: torch. Tensor, scores: torch. Tensor, thresh: float, pre_max_size: Optional[int] = None,
post_max_size: Optional[int] = None) — torch.Tensor
NMS function GPU implementation (for BEV boxes).

The overlap of two boxes for IoU calculation is defined as the exact overlapping area of the two boxes. In this

function, one can also set pre_max_size and post_max_size.

BH

* boxes (torch. Tensor) —Input boxes with the shape of (N, 5) ([x1, y1, X2, y2, ry]).
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* scores (torch. Tensor) —Scores of boxes with the shape of (N,).

* thresh (f1oat)—Overlap threshold of NMS.

* pre_max_size (int, optional)-Max size of boxes before NMS. Default: None.

* post_max_size (int, optional)—-Max size of boxes after NMS. Default: None.
& [A] Indexes after NMS.

R[] torch. Tensor

22.88 mmcv.ops.nms_match

mmcv . ops .nms_match (dets: Union[torch. Tensor, numpy.ndarray], iou_threshold: float) —
List[Union[numpy.ndarray, torch.Tensor]]

Matched dets into different groups by NMS.

NMS match is Similar to NMS but when a bbox is suppressed, nms match will record the indice of suppressed

bbox and form a group with the indice of kept bbox. In each group, indice is sorted as score order.
ZH
* dets (torch.Tensor | np.ndarray)-Det boxes with scores, shape (N, 5).
* iou_threshold (float)—IoU thresh for NMS.

j&Ia] The outer list corresponds different matched group, the inner Tensor corresponds the indices for

a group in score order.

BRI list[torch. Tensor | np.ndarray]

22.89 mmcv.ops.nms_normal_bev

mmcv.ops.nms_normal_bev (boxes: torch. Tensor, scores: torch. Tensor, thresh: float) — torch.Tensor

Normal NMS function GPU implementation (for BEV boxes).

The overlap of two boxes for IoU calculation is defined as the exact overlapping area of the two boxes WITH their

yaw angle set to 0.
S8
* boxes (torch. Tensor) —Input boxes with shape (N, 5) ([x1, y1, x2, y2, ry]).
* scores (torch. Tensor) —Scores of predicted boxes with shape (N,).
* thresh (f1oat) —Overlap threshold of NMS.
&[] Remaining indices with scores in descending order.

JRIAIFEI torch. Tensor

196 Chapter 22. mmcv.ops


https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://docs.python.org/3/library/functions.html#float
https://docs.python.org/3/library/functions.html#int
https://docs.python.org/3/library/functions.html#int
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://numpy.org/doc/stable/reference/generated/numpy.ndarray.html#numpy.ndarray
https://docs.python.org/3/library/functions.html#float
https://numpy.org/doc/stable/reference/generated/numpy.ndarray.html#numpy.ndarray
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://docs.python.org/3/library/functions.html#float
https://docs.python.org/3/library/stdtypes.html#list
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://docs.python.org/3/library/functions.html#float
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://pytorch.org/docs/stable/tensors.html#torch.Tensor
https://docs.python.org/3/library/functions.html#float
https://pytorch.org/docs/stable/tensors.html#torch.Tensor

mmcv Documentation, & %5 2.0.0

22.90 mmcv.ops.nms_rotated

mmcv.ops .nms_rotated (dets: torch. Tensor, scores: torch. Tensor, iou_threshold: float, labels:
Optional[torch. Tensor] = None, clockwise: bool = True) — Tuple[torch.Tensor,
torch.Tensor]

Performs non-maximum suppression (NMS) on the rotated boxes according to their intersection-over-union (IoU).

Rotated NMS iteratively removes lower scoring rotated boxes which have an IoU greater than iou_threshold with

another (higher scoring) rotated box.

ZH

* dets (torch. Tensor) -Rotated boxes in shape (N, 5). They are expected to be in (x_ctr,
y_ctr, width, height, angle_radian) format.

* scores (torch. Tensor) —scores in shape (N, ).
e iou_threshold (float)—IoU thresh for NMS.
e labels (torch.Tensor, optional)-boxes’ label in shape (N,).

* clockwise (bool) —flag indicating whether the positive angular orientation is clockwise.

default True. New in version 1.4.3.
1R[] kept dets(boxes and scores) and indice, which is always the same data type as the input.

RMER tuple

22.91 mmcv.ops.pixel_group

mmcv.ops.pixel_group (score: Union[numpy.ndarray, torch. Tensor], mask: Union[numpy.ndarray,
torch. Tensor ], embedding: Union[numpy.ndarray, torch. Tensor], kernel_label:
Union[numpy.ndarray, torch. Tensor], kernel_contour: Union[numpy.ndarray,
torch. Tensor |, kernel_region_num: int, distance_threshold: float) — List[List[float]]

Group pixels into text instances, which is widely used text detection methods.
S
* score (np.array or torch.Tensor)—The foreground score with size hxw.
* mask (np.array or Tensor)—The foreground mask with size hxw.

* embedding (np.array or torch.Tensor)-The embedding with size hxwxc to dis-

tinguish instances.

* kernel_label(np.array or torch.Tensor)—Theinstance kernel index with size

hxw.
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* kernel_contour (np.array or torch.Tensor) —The kernel contour with size

hxw.
* kernel_region_num (int) —The instance kernel region number.

* distance_threshold (f1oat)-The embedding distance threshold between kernel and

pixel in one instance.

j&IH] The instance coordinates and attributes list. Each element consists of averaged confidence, pixel

number, and coordinates (x_i, y_i for all pixels) in order.

PRI Tist[list[float]]

22.92 mmcv.ops.point_sample

mmcv.ops .point_sample (input: torch. Tensor, points: torch. Tensor, align_corners: bool = False, **kwargs) —
torch.Tensor
A wrapper around grid_sample () to support 3D point_coords tensors Unlike torch.nn. functional.

grid_sample () it assumes point_coords to lie inside [0, 1] x [0, 1] square.
S
* input (torch. Tensor) —Feature map, shape (N, C, H, W).

* points (torch. Tensor) —Image based absolute point coordinates (normalized), range
[0, 1] x [0, 1], shape (N, P, 2) or (N, Hgrid, Wgrid, 2).

* align_corners (bool, optional)—-Whether align_corners. Default: False
R [n] Features of point on input, shape (N, C, P) or (N, C, Hgrid, Wgrid).

R (orch. Tensor

22.93 mmcv.ops.points_in_boxes_all

mmcv.ops.points_in_boxes_all (points: torch. Tensor, boxes: torch. Tensor) — torch.Tensor
Find all boxes in which each point is (CUDA).

S
* points (torch. Tensor)—[B, M, 3], [X, y, z] in LIDAR/DEPTH coordinate

* boxes (torch. Tensor)—[B, T, 7], num_valid_boxes <=T, [X, y, z, X_size, y_size, 7_size,

rz], (X, y, z) is the bottom center.
7% 1] Return the box indices of points with the shape of (B, M, T). Default background = 0.

JRE[FH torch. Tensor
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22.94 mmcv.ops.points_in_boxes_cpu

mmcv.ops.points_in_boxes_cpu (points: torch. Tensor, boxes: torch. Tensor) — torch.Tensor

Find all boxes in which each point is (CPU). The CPU version of points_in_boxes_all ().
2H
* points (torch. Tensor)—[B, M, 3], [X, y, z] in LIDAR/DEPTH coordinate

* boxes (torch. Tensor)—[B, T, 7], num_valid_boxes <=T, [X, y, z, X_size, y_size, 7_size,

rz], (X, y, z) is the bottom center.
7R [H] Return the box indices of points with the shape of (B, M, T). Default background = 0.

JRE[FH torch. Tensor

22.95 mmcv.ops.points_in_boxes_part

mmcv.ops.points_in_boxes_part (points: torch. Tensor, boxes: torch. Tensor) — torch.Tensor
Find the box in which each point is (CUDA).

S8
e points (torch. Tensor)—[B, M, 3], [X, y, z] in LIDAR/DEPTH coordinate.

* boxes (torch. Tensor)—[B, T, 7], num_valid_boxes <=T, [X, y, z, X_size, y_size, 7_size,

rz] in LIDAR/DEPTH coordinate, (X, y, z) is the bottom center.
1& 1] Return the box indices of points with the shape of (B, M). Default background = -1.

R torch. Tensor

22.96 mmcv.ops.points_in_polygons

mmcv.ops.points_in_polygons (points: torch. Tensor, polygons: torch.Tensor) — torch.Tensor

Judging whether points are inside polygons, which is used in the ATSS assignment for the rotated boxes.

It should be noted that when the point is just at the polygon boundary, the judgment will be inaccurate, but the

effect on assignment is limited.

SH

* points (torch. Tensor) —It has shape (B, 2), indicating (x, y). M means the number of

predicted points.

* polygons (torch. Tensor) —It has shape (M, 8), indicating (x1, y1, x2, y2, X3, y3, x4,
y4). M means the number of ground truth polygons.
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j& ] Return the result with the shape of (B, M), 1 indicates that the point is inside the polygon, O

indicates that the point is outside the polygon.

R torch. Tensor

22.97 mmcv.ops.prroi_pool

mmcv.ops.prroi_pool ()

22.98 mmcv.ops.rel_roi_point_to_rel _img_point

mmcv.ops.rel_roi_point_to_rel_img_point (rois: torch.Tensor, rel_roi_points: torch. Tensor, img:

Union[tuple, torch. Tensor], spatial_scale: float = 1.0) —

torch.Tensor

Convert roi based relative point coordinates to image based absolute point coordinates.

SH

rois (torch. Tensor) —Rols or BBoxes, shape (N, 4) or (N, 5)

rel_roi_points (torch. Tensor) —Point coordinates inside Rol, relative to Rol, lo-

cation, range (0, 1), shape (N, P, 2)
img (tuple or torch.Tensor) —(height, width) of image or feature map.

spatial_scale (float, optional)—Scale points by this factor. Default: 1.

&1l Image based relative point coordinates for sampling, shape (N, P, 2).

R torch. Tensor

22.99 mmcv.ops.riroi_align_rotated

mmcv.ops.riroi_align_rotated ()

22.100 mmcv.ops.roi_align

mmcv.ops.roi_align()
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22.101 mmcv.ops.roi_align_rotated

mmcv.ops.roi_align_rotated()

22.102 mmcv.ops.roi_pool

mmcv.ops.roi_pool ()

22.103 mmcv.ops.rotated_feature_align

mmcv.ops.rotated_feature_align (features: torch. Tensor, best_rbboxes: torch. Tensor, spatial_scale: float =

0.125, points: int = 1) — torch.Tensor

22.104 mmcv.ops.scatter_nd

mmcv.ops.scatter_nd (indices: torch. Tensor, updates: torch. Tensor, shape: torch.Tensor) — torch.Tensor

pytorch edition of tensorflow scatter_nd.

this function don’ t contain except handle code. so use this carefully when indice repeats, don’ t support repeat

add which is supported in tensorflow.

22.105 mmcv.ops.sigmoid_focal_loss

mmcv.ops.sigmoid_focal_loss ()

22.106 mmcv.ops.soft_nms

mmcv . ops .soft_nms (boxes: Union[torch. Tensor, numpy.ndarray], scores: Union[torch. Tensor, numpy.ndarray],
iou_threshold: float = 0.3, sigma: float = 0.5, min_score: float = 0.001, method: str =
linear’, offset: int = 0) — Tuple[Union[torch.Tensor, numpy.ndarray], Union[torch.Tensor,
numpy.ndarray]]

Dispatch to only CPU Soft NMS implementations.

The input can be either a torch tensor or numpy array. The returned type will always be the same as inputs.

S

* boxes (torch.Tensor or np.ndarray)-boxes in shape (N, 4).
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* scores (torch.Tensor or np.ndarray) —scores in shape (N, ).

* iou_threshold (float)—IoU threshold for NMS.
* sigma (float) —hyperparameter for gaussian method
* min_score (f1oat) —score filter threshold

* method (str)—either ‘linear’ or ‘gaussian’

* offset (int, 0 or 1)-boxes’ width or height is (x2 - x1 + offset).

1R 1] kept dets (boxes and scores) and indice, which always have the same data type as the input.

RMER tuple

L]

>>> pboxes = np.array([[4., 3., 5., 3.1,

>>> (4., 3., 5., 4.1,

>>> [3., 1., 3., 1.1,

>>> [3., 1., 3., 1.1,

>>> (3., 1., 3., 1.1,

>>> [3., 1., 3., 1.]1]1, dtype=np.float32)

>>> scores = np.array([0.9, 0.9, 0.5, 0.5, 0.4, 0.0], dtype=np.float32)
>>> jiou_threshold = 0.6

>>> dets, inds = soft_nms (boxes, scores, iou_threshold, sigma=0.5)
>>> assert len(inds) == len(dets) == 5

22.107 mmcv.ops.softmax_focal_loss

mmcv.ops.softmax_focal_loss ()

22.108 mmcv.ops.three_interpolate

mmcv.ops.three_interpolate ()
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22.109 mmcv.ops.three_nn

mmcv.ops.three_nn ()

22.110 mmcv.ops.tin_shift

mmcv.ops.tin_shift ()

22.111 mmcv.ops.upfirdn2d

mmcv . ops .upfirdn2d (input: torch. Tensor, filter: torch.Tensor, up: int = 1, down: int = 1, padding: Union[int,
List[int]] = 0, flip_filter: bool = False, gain: Union{float, int] = 1, use_custom_op: bool =
True)

Pad, upsample, filter, and downsample a batch of 2D images.
Performs the following sequence of operations for each channel:
1. Upsample the image by inserting N-1 zeros after each pixel (up).

2. Pad the image with the specified number of zeros on each side (padding). Negative padding corresponds to

cropping the image.

3. Convolve the image with the specified 2D FIR filter (f), shrinking it so that the footprint of all output pixels lies

within the input image.

4. Downsample the image by keeping every Nth pixel (down).
This sequence of operations bears close resemblance to scipy.signal.upfirdn().

The fused op is considerably more efficient than performing the same calculation using standard PyTorch ops. It

supports gradients of arbitrary order.

S

e input (torch. Tensor) —Float32/float64/float16 input tensor of the shape [batch_size,

num_channels, in_height, in_width].

e filter (torch.Tensor) —Float32 FIR filter of the shape [filter_height, filter_width]
(non-separable), [filter_taps] (separable), or None (identity).

* up (int) —Integer upsampling factor. Can be a single int or a list/tuple /[x, y]. Defaults to 1.

* down (int)—Integer downsampling factor. Can be a single int or a list/tuple [x, y]. Defaults

to 1.
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* padding (int | tuple[int])-Padding with respect to the upsampled image. Can be
a single number or a list/tuple [x, y] or [x_before, x_after, y_before, y_after]. Defaults to 0.

» flip filter (bool)—False = convolution, True = correlation. Defaults to False.
* gain (int) —Overall scaling factor for signal magnitude. Defaults to 1.
* use_custom_op (bool) —Whether to use customized op. Defaults to True.

& IA] Tensor of the shape [batch_size, num_channels, out_height, out_width]

22.112 mmcv.ops.voxelization

mmcv.ops.voxelization ()
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CHAPTER 23

mmcyv.transforms

BaseTransform Base class for all transformations.

TestTimeAug Test-time augmentation transform.

23.1 BaseTransform

class mmcv.transforms.BaseTransform

Base class for all transformations.

abstract transform (results: Dict) — Optional[Union[Dict, Tuple[List, List]]]

The transform function. All subclass of BaseTransform should override this method.

This function takes the result dict as the input, and can add new items to the dict or modify existing items in
the dict. And the result dict will be returned in the end, which allows to concate multiple transforms into a

pipeline.
2% results (dict)-The result dict.
J&IA] The result dict.

BRIPRA dict
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23.2 TestTimeAug

class mmcv.transforms. TestTimeAug (ransforms: list)

Test-time augmentation transform.

An example configuration is as followed:

dict (type='TestTimeAug',
transforms=|
[dict (type="'Resize', scale=(1333, 400), keep_ratio=True),
dict (type='Resize', scale=(1333, 800), keep_ratio=True)],
[dict (type='RandomFlip', prob=1.),
dict (type='RandomFlip', prob=0.)],
[dict (type='PackDetInputs',
meta_keys=("'img_id', 'img_path', 'ori_shape',

'img_shape', 'scale_factor', 'flip',

'flip_direction'))11])

results will be transformed using all transforms defined in t ransforms arguments.
For the above configuration, there are four combinations of resize and flip:

* Resize to (1333, 400) + no flip

¢ Resize to (1333, 400) + flip

* Resize to (1333, 800) + no flip

e resize to (1333, 800) + flip

After that, results are wrapped into lists of the same length as below:

dict (
inputs=[...],

data_samples=[...]

The length of inputs and data_samples are both 4.
Required Keys:

* Depending on the requirements of the t ransforms parameter.
Modified Keys:

* All output keys of each transform.

%% transforms (list[list[dict]]) —Transforms to be applied to data sampled from

dataset. transforms is a list of list, and each list element usually represents a series of trans-
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forms with the same type and different arguments. Data will be processed by each list elements

sequentially. See more information in t ransform().
transform (results: dict) — dict
Apply all transforms defined in t ransforms to the results.

As the example given in Test TimeAuqg, transforms consists of 2 Resize, 2 RandomFlip and 1

PackDetInputs. The data sampled from dataset will be processed as follows:
1. Data will be processed by 2 Resize and return a list of 2 results.
2. Each result in list will be further passed to 2 RandomF 11ip, and aggregates into a list of 4 results.
3. Each result will be processed by PackDet Inputs, and return a list of dict.
4. Aggregates the same fields of results, and finally returns a dict. Each value of the dict represents 4
transformed results.
%% results (dict)-Result dict contains the data to transform.

&M The augmented data, where each value is wrapped into a list.

R dict

23.3 Loading

LoadAnnotations Load and process the instances and seg_map anno-
tation provided by dataset.

LoadImageFromFile Load an image from file.

23.3.1 LoadAnnotations

class mmcv.transforms.LoadAnnotations (with_bbox: bool = True, with_label: bool = True, with_seg:
bool = False, with_keypoints: bool = False,
imdecode_backend: str = 'cv2’, file_client_args: Optional[dict]
= None, *, backend_args: Optional[dict] = None)

Load and process the instances and seg_map annotation provided by dataset.

The annotation format is as the following:

'instances':
[
{

# List of 4 numbers representing the bounding box of the

(Rt
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# instance, in (x1, yl1, x2, y2) order.

'bbox": [x1, v1, x2, vy2],

# Label of image classification.
'bbox_label': 1,

Used in key point detection.
Can only load the format of [x1, y1, vl,--, xn, yn, vn]. v[i]

means the visibility of this keypoint. n must be equal to the

HH= W H

number of keypoint categories.
'keypoints': [x1, vy1, v1, ..., xn, yn, vn]
}
]
# Filename of semantic or panoptic segmentation ground truth file.

'seg_map_path': 'a/b/c'

After this module, the annotation has been changed to the format below:

# In (x1, yl1, x2, y2) order, float type. N is the number of bboxes
# in np.float32

'gt_bboxes': np.ndarray (N, 4)

# In np.inté4 type.

'gt_bboxes_labels': np.ndarray (N, )

# In uint8 type.

'gt_seg_map': np.ndarray (H, W)

# with (x, y, v) order, in np.float32 type.

'gt_keypoints': np.ndarray (N, NK, 3)

Required Keys:
* instances
— bbox (optional)
— bbox_label
— keypoints (optional)
* seg_map_path (optional)
Added Keys:
 gt_bboxes (np.float32)

 gt_bboxes_labels (np.int64)
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e gt_seg_map (np.uint8)

* gt _keypoints (np.float32)

SH

with_bbox (bool) —Whether to parse and load the bbox annotation. Defaults to True.
with_label (bool)-Whether to parse and load the label annotation. Defaults to True.

with_seg (bool) ~Whether to parse and load the semantic segmentation annotation. De-

faults to False.

with_keypoints (bool)~Whether to parse and load the keypoints annotation. Defaults

to False.

imdecode_backend (st r) —The image decoding backend type. The backend argument

formmcv.imfrombytes (). Seemmcv.imfrombytes () fordetails. Defaults to ‘cv2’

file_client_args (dict, optional)—Arguments to instantiate a FileClient. See
mmengine.fileio.FileClient for details. Defaults to None. It will be deprecated in

future. Please use backend_args instead. Deprecated in version 2.0.0rc4.

backend_args(dict, optional)-Instantiatesthe corresponding file backend. It may
contain backend key to specify the file backend. If it contains, the file backend corresponding
to this value will be used and initialized with the remaining values, otherwise the corresponding
file backend will be selected based on the prefix of the file path. Defaults to None. New in

version 2.0.0rc4.

transform (results: dict) — dict

Function to load multiple types annotations.

¥ results (dict)-Result dict from mmengine.dataset .BaseDataset.

& The dict contains loaded bounding box, label and semantic segmentation and keypoints an-

notations.

BRI dict

23.3.2 LoadlmageFromFile

class mmcv.transforms.LoadImageFromFile (to_float32: bool = False, color_type: str = ‘color’,

imdecode_backend: str = ‘cv2’, file_client_args:
Optional[dict] = None, ignore_empty: bool = False, *,
backend_args: Optional[dict] = None)

Load an image from file.

Required Keys:

23.3. Loading
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* img_path
Modified Keys:

e img

* img_shape

e ori_shape

S

* to_float32 (bool) —Whether to convert the loaded image to a float32 numpy array. If

set to False, the loaded image is an uint8 array. Defaults to False.

)

* color_type (str)-The flagargument formmcv . imfrombytes (). Defaults to ‘color

* imdecode_backend (st r) -The image decoding backend type. The backend argument

formmcv.imfrombytes (). Seemmcv.imfrombytes () fordetails. Defaultsto ‘cv2’

» file_client_args (dict, optional)—Arguments to instantiate a FileClient. See
mmengine.fileio.FileClient for details. Defaults to None. It will be deprecated in

future. Please use backend_args instead. Deprecated in version 2.0.0rc4.

* ignore_empty (bool) ~Whether to allow loading empty image or file path not existent.
Defaults to False.

* backend_args(dict, optional)-Instantiates the corresponding file backend. It may
contain backend key to specify the file backend. If it contains, the file backend corresponding
to this value will be used and initialized with the remaining values, otherwise the corresponding
file backend will be selected based on the prefix of the file path. Defaults to None. New in

version 2.0.0rc4.
transform (results: dict) — Optional[dict]
Functions to load image.
¥ results (dict)-Result dict from mmengine.dataset .BaseDataset.
Bl The dict contains loaded image and meta information.

R dict
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23.4 Processing

CenterCrop Crop the center of the image, segmentation masks,
bounding boxes and key points.

MultiScaleFlipAug Test-time augmentation with multiple scales and flipping.

Normalize Normalize the image.

Pad Pad the image & segmentation map.

RandomChoiceResize

Resize images & bbox & mask from a list of multiple

scales.
RandomFlip Flip the image & bbox & keypoints & segmentation map.
RandomGrayscale Randomly convert image to grayscale with a probability.
RandomResize Random resize images & bbox & keypoints.
Resize Resize images & bbox & seg & keypoints.
ToTensor Convert some results to t orch . Tensor by given keys.
ImageToTensor Convert image to torch. Tensor by given keys.

23.4.1 CenterCrop

class mmcv.transforms.CenterCrop (crop_size: Union[int, Tuple[int, int]], auto_pad: bool = False,

pad_cfg: dict = {type’: "Pad’}, clip_object_border: bool = True)

Crop the center of the image, segmentation masks, bounding boxes and key points. If the crop area exceeds the

original image and aut o_pad is True, the original image will be padded before cropping.

Required Keys:

e img

* gt_seg_map (optional)
* gt _bboxes (optional)

¢ gt_keypoints (optional)

Modified Keys:
* img

¢ img_shape

* gt_seg_map (optional)
* gt _bboxes (optional)

¢ gt_keypoints (optional)

Added Key:

23.4. Processing
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* pad_shape

BH

* crop_size (Union[int, Tuple[int, int]])-Expected size after cropping with
the format of (w, h). If set to an integer, then cropping width and height are equal to this

integer.

* auto_pad (bool)-Whether to pad the image if it’ s smaller than the crop_size. De-

faults to False.

* pad_cfg (dict) —Base config for padding. Refer to mmcv.Pad for detail. Defaults to
dict (type='Pad').

* clip_object_border (bool) ~Whether to clip the objects outside the border of the
image. In some dataset like MOT17, the gt bboxes are allowed to cross the border of images.

Therefore, we don’ t need to clip the gt bboxes in these cases. Defaults to True.

transform (results: dict) — dict

Apply center crop on results.
%% results (dict)-Result dict contains the data to transform.

iR A] Results with CenterCropped image and semantic segmentation map.

RMIRAY dict

23.4.2 MultiScaleFlipAug

class mmcv.transforms.MultiScaleFlipAug (fransforms: List[dict], scales: Optional[ Union[ Tuple,
List[ Tuple]]] = None, scale_factor: Optional[ Union{ float,
List[float]]] = None, allow_{flip: bool = False,
flip_direction: Union[str, List[str]] = "horizontal’,
resize_cfg: dict = { keep_ratio’: True, type’: 'Resize’},
fip_cfg: dict = { type’: 'RandomFlip’})

Test-time augmentation with multiple scales and flipping.

An example configuration is as followed:

dict (
type="MultiScaleFlipAug',
scales=[ (1333, 400), (1333, 800)],
flip=True,
transforms=|[
dict (type="'Normalize', **img_norm_cfqg),
dict (type='Pad', size_divisor=1),

dict (type='ImageToTensor', keys=['img']),

(QEA)
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(£ 50

dict (type='Collect', keys=['img'])
1)

results will be resized using all the sizes in scales. If £11ip is True, then flipped results will also be added

into output list.
For the above configuration, there are four combinations of resize and flip:
* Resize to (1333, 400) + no flip
¢ Resize to (1333, 400) + flip
* Resize to (1333, 800) + no flip
e resize to (1333, 800) + flip

The four results are then transformed with t ransforms argument. After that, results are wrapped into lists of

the same length as below:

dict (
inputs=[...],

data_samples=[...]

Where the length of inputs and data_samples are both 4.
Required Keys:

* Depending on the requirements of the t ransforms parameter.
Modified Keys:

¢ All output keys of each transform.

BH
* transforms (1ist [dict])-Transforms to be applied to each resized and flipped data.
* scales (tuple | list[tuple] | None)-Images scales for resizing.

* scale_factor (float or tuple[float])—Scale factors for resizing. Defaults to

None.
* allow_f£flip (bool)-Whether apply flip augmentation. Defaults to False.

e flip _direction (str | list[str]) —Flip augmentation directions, options are
“horizontal” , “vertical” and “diagonal” . If flip_direction is a list, multiple flip augmentations

will be applied. It has no effect when flip == False. Defaults to “horizontal” .

* resize_cfg (dict) —Base config for resizing. Defaults to dict (type='Resize',

keep_ratio=True).
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 flip_cfg (dict) -Base config for flipping. Defaults  to
dict (type='RandomFlip"').

transform (results: dict) — Dict
Apply test time augment transforms on results.
%% results (dict)-Result dict contains the data to transform.

& [A] The augmented data, where each value is wrapped into a list.

RMIRAY dict

23.4.3 Normalize

class mmcv.transforms.Normalize (mean: Sequence[ Union[int, float]], std: Sequence[ Union[int, float]],
to_rgb: bool = True)

Normalize the image.
Required Keys:
e img
Modified Keys:
* img
Added Keys:
e img_norm_cfg
— mean
— std

- to_rgb

SH
* mean (sequence) —Mean values of 3 channels.
e std (sequence) —Std values of 3 channels.

* to_rgb (bool) ~Whether to convert the image from BGR to RGB before normlizing the
image. If to_rgb=True, the order of mean and std should be RGB. If to_rgb=False,

the order of mean and std should be the same order of the image. Defaults to True.

transform (results: dict) — dict
Function to normalize images.

¥ results (dict)—Result dict from loading pipeline.

B Ml Normalized results, key ‘img_norm_cfg’ key is added in to result dict.
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BRI dict

23.4.4 Pad

class mmcv.transforms.Pad (size: Optional[ Tuple[int, int]] = None, size_divisor: Optional[int] = None,
pad_to_square: bool = False, pad_val: Union[int, float, dict] = {'img’: 0, seg’:
255}, padding_mode: str = ‘constant’)

Pad the image & segmentation map.

There are three padding modes: (1) pad to a fixed size and (2) pad to the minimum size that is divisible by some

number. and (3)pad to square. Also, pad to square and pad to the minimum size can be used as the same time.
Required Keys:

e img

* gt _bboxes (optional)

e gt_seg_map (optional)
Modified Keys:

* img

* gt_seg_map

¢ img_shape
Added Keys:

¢ pad_shape

e pad_fixed_size

 pad_size_divisor

B

* size(tuple, optional)-Fixed padding size. Expected padding shape (w, h). Defaults

to None.
* size_divisor (int, optional)-The divisor of padded size. Defaults to None.

* pad_to_square (bool) —Whether to pad the image into a square. Currently only used
for YOLOX. Defaults to False.

* pad_val (Number | dict[str, Number], optional)-Padding value for if the
pad_mode is “constant” . If it is a single number, the value to pad the image is the number
and to pad the semantic segmentation map is 255. If it is a dict, it should have the following

keys:

— img: The value to pad the image.
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— seg: The value to pad the semantic segmentation map.
Defaults to dict(img=0, seg=255).

» padding_mode (st r)-Type of padding. Should be: constant, edge, reflect or symmetric.

Defaults to ‘constant’ .

constant: pads with a constant value, this value is specified with pad_val.
— edge: pads with the last value at the edge of the image.

— reflect: pads with reflection of image without repeating the last value on the edge. For
example, padding [1, 2, 3, 4] with 2 elements on both sides in reflect mode will result in [3,
2,1,2,3,4,3,2].

— symmetric: pads with reflection of image repeating the last value on the edge. For example,
padding [1, 2, 3, 4] with 2 elements on both sides in symmetric mode will result in [2, 1, 1,
2,3,4,4,3]

transform (results: dict) — dict
Call function to pad images, masks, semantic segmentation maps.
¥ results (dict)-Result dict from loading pipeline.

i’ [A] Updated result dict.

RMIRAY dict

23.4.5 RandomChoiceResize

class mmcv.transforms.RandomChoiceResize (scales: Sequence[ Union[int, Tuple]], resize_type: str =
‘Resize’, **resize_kwargs)

Resize images & bbox & mask from a list of multiple scales.

This transform resizes the input image to some scale. Bboxes and masks are then resized with the same scale factor.

Resize scale will be randomly selected from scales.
How to choose the target scale to resize the image will follow the rules below:
* if scale is a list of tuple, the target scale is sampled from the list uniformally.
* if scale is a tuple, the target scale will be set to the tuple.
Required Keys:
e img
* gt_bboxes (optional)
e gt seg_map (optional)

 gt_keypoints (optional)
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Modified Keys:
* img
¢ img_shape
 gt_bboxes (optional)
e gt _seg_map (optional)
¢ gt_keypoints (optional)
Added Keys:
* scale
e scale_factor
e scale_idx

* keep_ratio

SH
* scales (Union[list, Tuple])-Images scales for resizing.
* resize_type (str)-The type of resize class to use. Defaults to “Resize” .

* **resize_kwargs —Other keyword arguments for the resize_type.

T#f#: By defaults, the resize_typeis “Resize” ,if it’ s not overwritten by your registry, it indicates the
mmcv.Resize. And therefore, resize_kwargs accepts any keyword arguments of it, like keep_ratio,

interpolation and so on.

If you want to use your custom resize class, the class should accept scale argument and have scale attribution

which determines the resize shape.

transform (results: dict) — dict

Apply resize transforms on results from a list of scales.
%% results (dict)—Result dict contains the data to transform.

R Resized results, ‘img’ , ‘gt_bboxes’ , ‘gt _seg map’ , ‘gt_keypoints’ , ‘scale’ ,

‘scale_factor’ , ‘img_shape’ ,and ‘keep_ratio’ keys are updated in result dict.

BRI dict
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23.4.6 RandomFlip

class mmcv.transforms.RandomF1lip (prob: Optionall Union[float, Iterable[float]]] = None, direction:

Union|str, Sequence[Optional[str]]] = "horizontal’, swap_seg_labels:

Optional[Sequence] = None)

Flip the image & bbox & keypoints & segmentation map. Added or Updated keys: flip, flip_direction, img,

gt_bboxes, gt_seg_map, and gt_keypoints. There are 3 flip modes:

e prob is float, direction is string: the image will be direction’ ly flipped with

probability of "“prob. E.g,prob=0.5,direction="horizontal', then image will be

horizontally flipped with probability of 0.5.

e prob is float, direction is list of string: the image will be direction[i]

flipped with probability of "~ “prob/len(direction). E.g, prob=0.5,
direction=['horizontal', 'vertical'], then image will be horizontally flipped with
probability of 0.25, vertically with probability of 0.25.

e prob is list of float, direction is list of string: given len (prob) == len(direction),

the image will be direction[i]  "1ly flipped with probability of "~ ‘prob[i]. E.g.,

prob=[0.3, 0.5],direction=['horizontal', 'vertical'], thenimage will be horizon-

tally flipped with probability of 0.3, vertically with probability of 0.5.

Required Keys:

* img

* gt_bboxes (optional)

e gt _seg_map (optional)

* gt keypoints (optional)
Modified Keys:

e img

* gt bboxes (optional)

e gt_seg_map (optional)

» gt _keypoints (optional)
Added Keys:

* flip

* flip_direction

* swap_seg_labels (optional)

B
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* prob (float | list[float], optional) —The flipping probability. Defaults to
None.

* direction (str | 1ist[str])-The flipping direction. Options If input is a list, the
length must equal prob. Each element in prob indicates the flip probability of corresponding

direction. Defaults to ‘horizontal’ .

* swap_seg_labels (list, optional)-The label pair need to be swapped for ground
truth, like ‘left arm’ and ‘right arm’ need to be swapped after horizontal flipping. For

example, [ (1, 5) 1, where 1/5 is the label of the left/right arm. Defaults to None.
transform (results: dict) — dict
Transform function to flip images, bounding boxes, semantic segmentation map and keypoints.
2% results (dict)-Result dict from loading pipeline.

&[] Flipped results, ‘img’ , ‘gt_bboxes’ , ‘gt seg map’ , ‘gt_keypoints’ , ‘flip’ ,and

‘flip_direction’ keys are updated in result dict.

BRI dict

23.4.7 RandomGrayscale

class mmcv.transforms.RandomGrayscale (prob: float = 0.1, keep_channels: bool = False,
channel_weights: Sequence float] = (1.0, 1.0, 1.0),
color_format: str = 'bgr’)

Randomly convert image to grayscale with a probability.
Required Key:
e img
Modified Key:
* img
Added Keys:
* grayscale

e grayscale_weights
S8

* prob (float) —Probability that image should be converted to grayscale. Defaults to 0.1.

* keep_channels (bool) —Whether keep channel number the same as input. Defaults to

False.
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* channel_weights (t uple)-The grayscale weights of each channel, and the weights will
be normalized. For example, (1, 2, 1) will be normalized as (0.25, 0.5, 0.25). Defaults to (1.,
1., 1.).

* color_format (str)—Color format set to be any of ‘bgr’, ‘rgb’, ‘hsv’. Note: ‘hsv’
image will be transformed into ‘bgr’ format no matter whether it is grayscaled. Defaults to

‘bgr’ .
transform (results: dict) — dict
Apply random grayscale on results.
¥ results (dict)—Result dict contains the data to transform.
R [A] Results with grayscale image.

BRI dict

23.4.8 RandomRBesize

class mmcv.transforms.RandomResize (scale: Union[ Tuple[int, int], Sequence[ Tuple[int, int]]],
ratio_range: Optional[ Tuple[float, float]] = None, resize_type: str
= 'Resize’, **resize_kwargs)

Random resize images & bbox & keypoints.
How to choose the target scale to resize the image will follow the rules below:

* if scale is a sequence of tuple
target_scale[0] ~ Uni form([scale[0][0], scale[1][0]])

target_scale[l] ~ Uni form([scale[0][1], scale[1][1]])

Following the resize order of weight and height in cv2, scale[i] [0] is for width, and scale[i] [1] is for

height.

e if scaleisatuple
target_scale[0] ~ Uniform([ratio_rangel0], ratio_rangell]]) * scale[0]

target_scale[0] ~ Uniform([ratio_range[0], ratio_range[l]]) * scale[1]

Following the resize order of weight and height in cv2, ratio_range [0] is for width,and ratio_range [1]

is for height.

¢ if keep_ratio is True, the minimum value of target_scale will be used to set the shorter side and

the maximum value will be used to set the longer side.

e if keep_ratio is False, the value of target_scale will be used to reisze the width and height accord-
ingly.

Required Keys:
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* img

* gt _bboxes

* gt _seg_map

 gt_keypoints
Modified Keys:

e img

* gt_bboxes

e gt_seg _map

¢ gt_keypoints

* img_shape
Added Keys:

* scale

¢ scale_factor

* keep_ratio

S8
* scale(tuple or Sequence [tuple])—-Images scales for resizing. Defaults to None.

* ratio_range (tuple[float], optional) —(min_ratio, max_ratio). Defaults to

None.
* resize_type (str)-The type of resize class to use. Defaults to “Resize” .

* **resize_kwargs —Other keyword arguments for the resize_type.

{Efi#: By defaults, the resize_type is “Resize” ,if it’ s not overwritten by your registry, it indicates the
mmcv.Resize. And therefore, resize_kwargs accepts any keyword arguments of it, like keep_ratio,

interpolation and so on.

If you want to use your custom resize class, the class should accept scale argument and have scale attribution

which determines the resize shape.

transform (results: dict) — dict

Transform function to resize images, bounding boxes, semantic segmentation map.
¥ results (dict)—Result dict from loading pipeline.

JR[\] Resized results, img, gt_bboxes, gt_semantic_seq, gt_keypoints, scale,

scale_factor, img_shape, and keep_ratio keys are updated in result dict.
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BRI dict

23.4.9 Resize

class mmcv.transforms.Resize (scale: Optional[ Union[int, Tuple[int, int]]] = None, scale_factor:
Optional[ Union{ float, Tuple[float, float]]] = None, keep_ratio: bool =
False, clip_object_border: bool = True, backend: str = cv2’,
interpolation=bilinear’)

Resize images & bbox & seg & keypoints.

This transform resizes the input image according to scale or scale_factor. Bboxes, seg map and keypoints
are then resized with the same scale factor. if scale and scale_factor are both set, it will use scale to

resize.
Required Keys:
* img
 gt_bboxes (optional)
e gt _seg_map (optional)
* gt keypoints (optional)
Modified Keys:
e img
* gt bboxes
e gt_seg map
* gt _keypoints
* img_shape
Added Keys:
* scale
¢ scale_factor

 keep_ratio

SH
* scale (int or tuple)-Images scales for resizing. Defaults to None

* scale_factor (float or tuple[float])—Scale factors for resizing. Defaults to

None.

* keep_ratio (bool) -Whether to keep the aspect ratio when resizing the image. Defaults

to False.
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* clip_object_border (bool) ~Whether to clip the objects outside the border of the
image. In some dataset like MOT17, the gt bboxes are allowed to cross the border of images.

Therefore, we don’ t need to clip the gt bboxes in these cases. Defaults to True.

* backend (str) —-Image resize backend, choices are ‘cv2’ and ‘pillow’ . These two

backends generates slightly different results. Defaults to  ‘cv2’ .

* interpolation (str)-Interpolation method, accepted values are “nearest” , “bilinear”
, “bicubic” , “area” , “lanczos” for ‘cv2’ backend, “nearest” , “bilinear” for °pillow’

backend. Defaults to bilinear’ .
transform (results: dict) — dict
Transform function to resize images, bounding boxes, semantic segmentation map and keypoints.
2% results (dict)-Result dict from loading pipeline.

JR[A] Resized results, ‘img’ , ‘gt_bboxes’ , ‘gt _seg map’ , ‘gt_keypoints’ , ‘scale’ ,

‘scale_factor’ , ‘img shape’ ,and ‘keep_ratio’ keys are updated in result dict.

BRI dict

23.4.10 ToTensor

class mmcv.transforms.ToTensor (keys: Sequence(str])

Convert some results to torch . Tensor by given keys.
Required keys:
« all these keys in keys
Modified Keys:
« all these keys in keys
%4 keys (Sequence [str])—Keys that need to be converted to Tensor.
transform (results: dict) — dict
Transform function to convert data to torch. Tensor.
¥ results (dict)—Result dict from loading pipeline.

R keys in results will be updated.

BRI dict
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23.4.11 ImageToTensor

class mmcv.transforms.ImageToTensor (keys: dict)

Convert image to torch . Tensor by given keys.

The dimension order of input image is (H, W, C). The pipeline will convert it to (C, H, W). If only 2 dimension
(H, W) is given, the output would be (1, H, W).

Required keys:
« all these keys in keys
Modified Keys:

« all these keys in keys
%4 keys (Sequence [str])—Key of images to be converted to Tensor.

transform (results: dict) — dict
Transform function to convert image in results to t orch . Tensor and transpose the channel order. :param

results: Result dict contains the image data to convert. :type results: dict

&8l The result dict contains the image converted to :obj:t orch . Tensor and transposed to (C,
H, W) order.

RMIRAY dict

23.5 Wrapper

Compose Compose multiple transforms sequentially.

KeyMapper A transform wrapper to map and reorganize the in-

put/output of the wrapped transforms (or sub-pipeline).

RandomApply Apply transforms randomly with a given probability.

RandomChoice Process data with a randomly chosen transform from

given candidates.

TransformBroadcaster A transform wrapper to apply the wrapped transforms to

multiple data items.
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23.5.1 Compose

class mmcv.transforms.Compose (transforms: Union[Dict, Callable[[Dict], Dict], Sequence[ Union[ Dict,
Callable[[Dict], Dict]]]])

Compose multiple transforms sequentially.

%% transforms (1ist[dict | callable])—Sequence of transform object or config dict

to be composed.

SRR B

>>> pipeline = [

>>> dict (type='Compose',

>>> transforms=[

>>> dict (type='LoadImageFromFile'),
>>> dict (type='Normalize')

>>> ]

>>> )

>>> ]

transform (results: Dict) — Optional[Dict]

Call function to apply transforms sequentially.
%4 results (dict)—A result dict contains the results to transform.
&l Transformed results.

B [E]ZRH dict or None

23.5.2 KeyMapper

class mmcv.transforms.KeyMapper (transforms: Optional] Union[Dict, Callable[[Dict], Dict],
List[ Union[ Dict, Callable[[Dict], Dict]]]]] = None, mapping:
Optional[ Dict] = None, remapping: Optional[ Dict] = None,
auto_remap: Optional[bool] = None, allow_nonexist_keys: bool =
False)

A transform wrapper to map and reorganize the input/output of the wrapped transforms (or sub-pipeline).

ZH

* transforms (list [dict | callable], optional)-Sequence of transform ob-

ject or config dict to be wrapped.

* mapping (dict) —A dict that defines the input key mapping. The keys corresponds to the

inner key (i.e., kwargs of the t ransform method), and should be string type. The values
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corresponds to the outer keys (i.e., the keys of the data/results), and should have a type of

string, list or dict. None means not applying input mapping. Default: None.

* remapping (dict) —A dict that defines the output key mapping. The keys and values have

the same meanings and rules as in the mapping. Default: None.

* auto_remap (bool, optional)-If True, aninverse of the mapping will be used as the
remapping. If auto_remap is not given, it will be automatically set True if ‘remapping’ is

not given, and vice versa. Default: None.

* allow_nonexist_keys (bool) —If False, the outer keys in the mapping must exist in

the input data, or an exception will be raised. Default: False.

SERRER B

>>> # Example 1: KeyMapper 'gt_img' to 'img'

>>> pipeline = [

>>> # Use KeyMapper to convert outer (original) field name

>>> # 'gt_img' to inner (used by inner transforms) filed name
>>> # 'img'

>>> dict (type='KeyMapper',

>>> mapping={'img': 'gt_img'},

>>> # auto_remap=True means output key mapping is the revert of
>>> # the input key mapping, e.g. inner 'img' will be mapped
>>> # back to outer 'gt_img'

>>> auto_remap=True,

>>> transforms=[

>>> # In all transforms' implementation just use 'img'
>>> # as a standard field name

>>> dict (type='Crop', crop_size=(384, 384)),

>>> dict (type='Normalize'),

>>> 1)

>>> ]

>>> # Example 2: Collect and structure multiple items

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

pipeline = [
# The inner field 'imgs' will be a dict with keys 'img_src'
# and 'img_tar', whose values are outer fields 'imgl' and
# 'img2' respectively.
dict (type='KeyMapper',
dict (
type="'KeyMapper',
mapping=dict (

imgs=dict (

(Rt
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(22 30
>>> img_src='imgl',
>>> img_tar="img2')),
>>> transforms=...)
>>> ]
>>> # Example 3: Manually set ignored keys by "..."
>>> pipeline = [
>>>
>>> dict (type='KeyMapper',
>>> mapping={
>>> # map outer key "gt_img" to inner key "img"
>>> 'img': 'gt_img',
>>> # ignore outer key "mask"
>>> 'mask': ...,
>>> },
>>> transforms=|
>>> dict (type='RandomFlip'),
>>> 1)
>>>
>>> ]

transform (results: Dict) — Dict

Apply mapping, wrapped transforms and remapping.

23.5.3 RandomApply

class mmcv.transforms.RandomApply (fransforms: Union[Dict, Callable[[Dict], Dict], List[ Union[ Dict,
Callable[[Dict], Dict]]]], prob: float = 0.5)
Apply transforms randomly with a given probability.

S

e transforms (list[dict | callable]) —The transform or transform list to ran-

domly apply.

* prob (float) -The probability to apply transforms. Default: 0.5
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SERRERG

>>> # config

>>> pipeline = [

>>> dict (type='RandomApply',

>>> transforms=[dict (type="'HorizontalFlip")],
>>> prob=0.3)

>>> ]

transform (results: Dict) — Optional[Dict]
Randomly apply the transform.

23.5.4 RandomChoice

class mmcv.transforms.RandomChoice (transforms: List[ Union[Dict, Callable[[Dict], Dict],
List[ Union[ Dict, Callable[[Dict], Dict]]]]], prob:
Optional[ List[ float]] = None)

Process data with a randomly chosen transform from given candidates.
BH

* transforms (1ist [1ist])—A listof transform candidates, each is a sequence of trans-

forms.

* prob(list[float], optional)-The probabilitiesassociated with each pipeline. The
length should be equal to the pipeline number and the sum should be 1. If not given, a uniform

distribution will be assumed.

SCRREEBI

>>> # config

>>> pipeline = [

>>> dict (type='RandomChoice"',

>>> transforms=[

>>> [dict (type='RandomHorizontalFlip')], # subpipeline 1
>>> [dict (type='RandomRotate')], # subpipeline 2

>>> ]

>>> )

>>> ]

transform (results: Dict) — Optional[Dict]

Randomly choose a transform to apply.
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23.5.5 TransformBroadcaster

class mmcv.transforms.TransformBroadcaster (transforms: List[ Union[Dict, Callable[[Dict], Dict]]],

mapping: Optional[ Dict] = None, remapping:

Optional[ Dict] = None, auto_remap: Optional[bool]

= None, allow_nonexist_keys: bool = False,

share_random_params: bool = False)

A transform wrapper to apply the wrapped transforms to multiple data items. For example, apply Resize to multiple

images.

¥

transforms (list[dict | callable]) —Sequence of transform object or config

dict to be wrapped.

mapping (dict) —A dict that defines the input key mapping. Note that to apply the trans-
forms to multiple data items, the outer keys of the target items should be remapped as a list
with the standard inner key (The key required by the wrapped transform). See the following

example and the document of mmcv.transforms.wrappers.KeyMapper for details.

remapping (dict) —A dict that defines the output key mapping. The keys and values have

the same meanings and rules as in the mapping. Default: None.

auto_remap (bool, optional)-If True, aninverse of the mapping will be used as the
remapping. If auto_remap is not given, it will be automatically set True if ‘remapping’ is

not given, and vice versa. Default: None.

allow_nonexist_keys (bool) —If False, the outer keys in the mapping must exist in

the input data, or an exception will be raised. Default: False.

share_random_params (bool)—If True, the random transform (e.g., RandomFlip) will
be conducted in a deterministic way and have the same behavior on all data items. For example,

to randomly flip either both input image and ground-truth image, or none. Default: False.

{Ef#: To apply the transforms to each elements of a list or tuple, instead of separating data items, you can map

the outer key of the target sequence to the standard inner key. See example 2. example.

23.5. Wrapper
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SCRRZEHI

>>> # Example 1: Broadcast to enumerated keys, each contains a single
>>> # data element

>>> pipeline = [

>>> dict (type='LoadImageFromFile', key='lqg'), # low-quality img
>>> dict (type='LoadImageFromFile', key='qgt'), # ground-truth img
>>> # TransformBroadcaster maps multiple outer fields to standard
>>> # the inner field and process them with wrapped transforms
>>> # respectively

>>> dict (type='TransformBroadcaster',

>>> # case 1: from multiple outer fields

>>> mapping={'img': ['lg', 'gt'l},

>>> auto_remap=True,

>>> # share_random_param=True means using identical random
>>> # parameters in every processing

>>> share_random_param=True,

>>> transforms=[

>>> dict (type='Crop', crop_size=(384, 384)),

>>> dict (type='Normalize'),

>>> 1)

>>> ]

>>> # Example 2: Broadcast to keys that contains data sequences

>>> pipeline = [

>>> dict (type='LoadImageFromFile', key='lqg'), # low-quality img
>>> dict (type='LoadImageFromFile', key='qgt'), # ground-truth img
>>> # TransformBroadcaster maps multiple outer fields to standard
>>> # the inner field and process them with wrapped transforms
>>> # respectively

>>> dict (type='TransformBroadcaster',

>>> # case 2: from one outer field that contains multiple

>>> # data elements (e.g. a list)

>>> # mapping={'img': 'images'},

>>> auto_remap=True,

>>> share_random_param=True,

>>> transforms=|

>>> dict (type='Crop', crop_size=(384, 384)),

>>> dict (type='Normalize'),

>>> 1)

>>> ]

>>> Example 3: Set ignored keys in broadcasting

>>> pipeline = [

Qi3]
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>>> dict (type='TransformBroadcaster',
>>> # Broadcast the wrapped transforms to multiple images
>>> # 'lg' and 'gt, but only update 'img_shape' once
>>> mapping={
>>> 'img': ['lg', 'gt'],
>>> 'img_shape': ['img_shape', ...1,
>>> },
>>> auto_remap=True,
>>> share_random_params=True,
>>> transforms=|
>>> # "RandomCrop' will modify the field "img",
>>> # and optionally update "img_shape" if it exists
>>> dict (type='RandomCrop'),
>>> 1)
>>> ]
scatter_sequence (data: Dict) — List[Dict]
Scatter the broadcasting targets to a list of inputs of the wrapped transforms.
transform (results: Dict)
Broadcast wrapped transforms to multiple targets.
23.5. Wrapper 231
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CHAPTER 24

mmcv.arraymisc

quantize Quantize an array of (-inf, inf) to [0, levels-1].

dequantize Dequantize an array.

24.1 mmcv.arraymisc.quantize

mmcv.arraymisc.quantize (arr: numpy.ndarray, min_val: Union[int, float], max_val: Union[int, float], levels:
int, dtype=<class numpy.int64’>) — tuple

Quantize an array of (-inf, inf) to [0, levels-1].

S8
* arr (ndarray) —Input array.
* min_val (int or float)-Minimum value to be clipped.
* max_val (int or float)-Maximum value to be clipped.
e levels (int)—Quantization levels.
* dtype (np. type) —The type of the quantized array.

B Quantized array.

BMIA wple

233


https://docs.python.org/3/library/stdtypes.html#tuple
https://docs.python.org/3/library/functions.html#int
https://docs.python.org/3/library/functions.html#float
https://docs.python.org/3/library/functions.html#int
https://docs.python.org/3/library/functions.html#float
https://docs.python.org/3/library/functions.html#int
https://docs.python.org/3/library/stdtypes.html#tuple

mmcv Documentation, & %5 2.0.0

24.2 mmcv.arraymisc.dequantize

mmcv.arraymisc.dequantize (arr: numpy.ndarray, min_val: Union[int, float], max_val: Union[int, float],
levels: int, dtype=<class numpy.float64’>) — tuple

Dequantize an array.

S
* arr (ndarray) —Input array.
* min_val (int or float)-Minimum value to be clipped.
* max_val (int or float)-Maximum value to be clipped.
e levels (int)—Quantization levels.
* dtype (np. type) —The type of the dequantized array.

&1l Dequantized array.

REIRE tuple
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CHAPTER 25

mmcyv.utils
IS _CUDA_AVAILABLE bool(x) -> bool
IS _MLU_AVAILABLE bool(x) -> bool
IS _MPS AVAILABLE bool(x) -> bool
collect_env Collect the information of the running environments.
jit

skip_no_elena

25.1 mmcv.utils.IS_CUDA_AVAILABLE

mmcv.utils.IS_CUDA_AVAILABLE = False
bool(x) -> bool

Returns True when the argument x is true, False otherwise. The builtins True and False are the only two instances

of the class bool. The class bool is a subclass of the class int, and cannot be subclassed.
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25.2 mmcv.utils.IS_MLU_AVAILABLE

mmcv.utils.IS_MLU_AVAILABLE = False
bool(x) -> bool

Returns True when the argument X is true, False otherwise. The builtins True and False are the only two instances

of the class bool. The class bool is a subclass of the class int, and cannot be subclassed.

25.3 mmcv.utils.IS_MPS_AVAILABLE

mmcv.utils.IS_MPS_AVAILABLE = False
bool(x) -> bool

Returns True when the argument X is true, False otherwise. The builtins True and False are the only two instances

of the class bool. The class bool is a subclass of the class int, and cannot be subclassed.

25.4 mmcv.utils.collect_env

mmcv.utils.collect_env ()

Collect the information of the running environments.

B

The environment information. The following fields are contained.

sys.platform: The variable of sys.platform.

Python: Python version.

CUDA available: Bool, indicating if CUDA is available.

GPU devices: Device type of each GPU.

CUDA_HOME (optional): The env var CUDA_HOME.

NVCC (optional): NVCC version.

GCC: GCC version, “n/a” if GCC is not installed.

MSVC: Microsoft Virtual C++ Compiler version, Windows only.
PyTorch: PyTorch version.

PyTorch compiling details: The output of torch.__config__.show ().
TorchVision (optional): TorchVision version.

OpenCV: OpenCV version.
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* MMEngine: MMEngine version.
* MMCV: MMCYV version.
e MMCYV Compiler: The GCC version for compiling MMCYV ops.

* MMCYV CUDA Compiler: The CUDA version for compiling MMCYV ops.

BRI dict

25.5 mmcv.utils.jit

mmcv.utils.jit (func=None, check_input=None, full _shape=True, derivate=False, coderize=False,

optimize=False)

25.6 mmcv.utils.skip_no_elena

mmcv.utils.skip_no_elena (func)

25.5. mmcv.utils.jit 237
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CHAPTER 20

Indices and tables

* genindex

e search
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=5

A

active_rotated_filter () (£ mmcv.ops #2 3
¥), 183

adjust_brightness () (£ mmcv.image 133 F),
105

adjust_color () (£ mmcv.image 23 %), 105
adjust_contrast () (£ mmcv.image 23 F), 106
adjust_hue () (£ mmcv.image 23 %), 106
adjust_lighting () (&£ mmcv.image 3 F), 107
adjust_sharpness () (&£ mmcv.image 23 ¥), 107
assign_score_withk () (f£ mmcv.ops #53 ), 184
auto_contrast () (f£ mmev.image #23F), 108

B

ball_query () (£ mmcv.ops 23 %), 184
BaseTransform (mmcv.transforms ¥ 44 %), 205
batched_nms () (£ mmcv.ops 153 F), 184
bbox_overlaps () (f£ mmcv.ops $3F), 185
bgr2gray () (f£ mmcv.image #£3F), 92

bgr2hls () (f£ mmev.image 23 F), 92

bgr2hsv () (£ mmev.image F23=F), 92

bgr2rgb () (f&£ mmev.image F23F), 93
bgr2ycber () (f£ mmev.image 353 F), 93
border_align () (f£ mmcv.ops $3=P), 186
BorderAlign (mmcv.ops P &9 3%), 151
box_iou_rotated () (f£ mmcv.ops $23:F), 186
boxes_iou3d () (f£ mmcv.ops $53F), 188
boxes_iou_bev () (f£ mmcv.ops $53F), 188
boxes_overlap_bev () (f£ mmcv.ops 23 F), 189
build_activation_layer () (f£ mmcv.cnn F23k

), 143
build_conv_layer () (£ mmcv.cnn 3 ), 144
build_norm_layer () (f£ mmcv.cnn ¥ ), 144
build_padding_layer () (£ mmcv.cnn 3 F),

145

build_plugin_layer () (&£ mmcv.cnn 323 P),
145

build_upsample_layer () (£ mmcv.cnn 123 F),
145

Cache (mmcv.video F 5 3%), 116

CARAFE (mmcv.ops P 49 3%), 152

carafe () (f£ mmcv.ops $23 %), 189
carafe_naive () (£ mmev.ops 24 +), 189
CARAFENaive (mmcv.ops P89 %), 153
CARAFEPack (mmcv.ops P a9 %), 153
CenterCrop (mmev.transforms ¥ 449 %), 211
chamfer_distance () (£ mmcv.ops $23¥F), 189
clahe () (f£ mmcv.image #%3=F), 108
collect_env () (f£ mmev.utils 73 F), 236
Color (mmev.visualization ¥ #4 %), 123
color_val () (£ mmev.visualization 23 ), 124
Compose (mmev.transforms P 849 %), 225
concat_video () (£ mmev.video 123 F), 120
ContextBlock (mmcv.cnn P89 3%), 130
contour_expand () (f£ mmcv.ops 23 ), 189
Conv2d (mmcv.cnn ¥ 85 %), 131

Conv2d () (f£ mmcv.ops 3 ), 154
Conv2dRFSearchOp (mmcv.cnn P 849 %), 142
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Conv3d (mmcv.cnn F 849 3%), 131
conv_ws_2d () (£ mmev.cnn $23=¥F), 146
ConvAWS2d (mmcv.cnn P 84 %), 132
convert_video () (&£ mmev.video #3 %), 120
convex_giou () (£ mmcv.ops ¥ F), 190
convex_iou () (£ mmev.ops ¥ F), 190
ConvModule (mmcv.cnn ¥ by %), 133
ConvTranspose2d (mmcv.cnn ¥ 49 3%), 134
ConvTranspose2d () (f£ mmcv.ops 23k P), 154
ConvTranspose3d (mmcv.cnn F &4 %), 135
ConvWs2d (mmev.cnn P 84 %), 135
CornerPool (mmcv.ops ¥ 44 K), 154
Correlation (mmcv.ops F#9%), 155
CrissCrossAttention (mmcv.ops F44K), 156
current_frame () (mmcv.video.VideoReader 7 %),
114
cut_video () (£ mmcev.video 123 F), 121
cutout () (f£ mmcv.image $33 ), 97
cvt2frames () (mmcv.video.VideoReader 7 i%), 114

D

deform_conv2d () (f£ mmcv.ops #3+), 191
deform_roi_pool () (£ mmcv.ops 23 P), 191
DeformConv2d (mmcv.ops F 849 %), 157
DeformConv2dPack (mmcv.ops F a9 2%), 158
DeformRoIPool (mmcv.ops ¥ty %), 159
DeformRoIPoolPack (mmcv.ops ¥ 84 %), 159
DepthwiseSeparableConvModule (mmcv.cnn P
A9 3), 136
dequantize () (£ mmev.arraymisc 33 ¥), 234
dequantize_flow () (£ mmev.video #:3 ), 117
diff_iou_rotated_2d () (f£ mmcv.ops F 3 F),
191
diff_iou_rotated_3d() (£ mmcv.ops 12 F),
191
dynamic_scatter () (f£ mmcv.ops 23 P), 192
DynamicScatter (mmcev.ops F#%), 160

E

estimate_rates|()
7rik), 143

(mmcv.cnn.Conv2dRFSearchOp

expand_rates () (mmcv.cnn.Conv2dRFSearchOp 75

%), 143

F

flow2rgb () (£ mmev.visualization #2353 ¥F), 126
flow_from_bytes () (f£ mmev.video $23 ), 117
flow_warp () (£ mmev.video ¥53:F), 118
flowread () (£ mmcv.video 53 F), 118
flowshow () (£ mmev.visualization $23=¥F), 126
flowwrite () (&£ mmcv.video #53 ), 118

forward () (mmcv.cnn.ContextBlock 7 i%), 130
forward () (mmev.cnn.Conv2d 7 i%), 131

forward () (mmev.cnn.Conv2dRFSearchOp 7 i%), 143
forward () (mmcv.cnn.Conv3d 7 i%), 131

forward () (mmcv.cnn.ConvAWS2d 7 i%), 132
forward () (mmev.cnn.ConvModule 7 i%), 134
forward () (mmev.cnn.ConvTranspose2d 7 i%), 134
forward () (mmev.cnn.ConvTranspose3d 75 i%), 135
forward () (mmcv.cnn.ConvWS2d 7 i%), 135
forward () (mmcv.cnn.DepthwiseSeparableConvModule

% ik), 137

forward () (mmcv.cnn.GeneralizedAttention 7% %), 138
forward () (mmcev.cnn.HSigmoid 75 %), 138
forward () (mmcv.cnn.HSwish 75 i%), 139

forward () (mmcv.cnn.Linear 7 i%), 139

forward () (mmcv.cnn.MaxPool2d 7 i%), 140
forward () (mmcv.cnn.MaxPool3d 7 i%), 140
forward () (mmcv.cnn.Scale 75 i%), 141

forward () (mmcv.chn.Swish 7 %), 142

forward () (mmcv.ops.BorderAlign 7 i%), 152
forward () (mmcev.ops.CARAFE 75 i%), 152
forward () (mmcv.ops. CARAFENaive 75 %), 153
forward () (mmcev.ops.CARAFEPack 7 i%), 153
forward () (mmev.ops.CornerPool 7 i%), 154
forward () (mmev.ops.Correlation 7 i%), 156
forward () (mmcv.ops.CrissCrossAttention 7 i%), 156
forward () (mmev.ops.DeformConv2d 7 i%), 157
forward () (mmev.ops.DeformConv2dPack 7 i%), 158
forward () (mmev.ops.DeformRolPool 7 i%), 159
forward () (mmcv.ops.DeformRolPoolPack 75 i%), 159
forward () (mmcv.ops.DynamicScatter 7 i%), 160
forward () (mmev.ops.FusedBiasLeakyReLU 7 i%), 161
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forward () (mmcv.ops.GroupAll 7 %), 162

forward () (mmev.ops.MaskedConv2d 7 i%), 162

forward () (mmev.ops.ModulatedDeformConv2d 7 i%),
163

forward ()  (mmcv.ops.ModulatedDeformConv2dPack
7 i%), 164

forward () (mmev.ops.ModulatedDeformRolPoolPack
7 k), 164

forward () (mmcv.ops.MultiScaleDeformableAttention

7 i%), 165

forward () (mmcev.ops.PointsSampler 75 %), 166

()
forward () (mmcv.ops.PrRolPool 75 i%), 167
forward () (mmev.ops.PSAMask 7 %), 166
forward () (mmcv.ops.QueryAndGroup 7 i%), 168
forward () (mmcv.ops.RiRolAlignRotated 7 i%), 169
forward () (mmcv.ops.RolAlign 7 %), 170
forward () (mmcv.ops.RolAlignRotated 7 %), 171
forward () (mmev.ops.RolAwarePool3d 7 i%), 172
forward () (mmev.ops.RolPointPool3d 7 %), 172
forward () (mmcv.ops.RolPool 75 i%), 173
forward () (mmcv.ops.SAConv2d 7 i%), 174
forward () (mmev.ops.SigmoidFocalLoss 7 i%), 174
forward () (mmcv.ops.SimpleRolAlign 7 %), 175
forward () (mmev.ops.SoftmaxFocalLoss 75 %), 175
forward () (mmcv.ops.SparseSequential 75 i%), 178
forward () (mmev.ops.SyncBatchNorm 7 i%), 179
forward () (mmcv.ops. TINShift 7 i%), 179
forward () (mmev.ops. Voxelization 7 i%), 180

forward_single () (mmcv.ops.DynamicScatter 75
%), 160

fourcc (mmev.video. VideoReader property), 114

fps (mmev.video. VideoReader property), 114

frame_cnt (mmcv.video. VideoReader property), 115

frames2video () (£ mmev.video #23 ), 116

furthest_point_sample () (f£ mmcv.ops #2 3
+), 192

furthest_point_sample_with_dist ()
mmev.ops 2P, 192

fuse_conv_bn () (£ mmcv.cnn £33 F), 146

fused_bias_leakyrelu () (&£ mmcv.ops 3 P),
192

FusedBiasLeakyReLU (mmcv.ops ¥ 49 %), 161

(£

G

gather_points () (f&£ mmev.ops 53 F), 193

GeneralizedAttention (mmcv.cnn a4 3%), 137

get_frame () (mmcv.video.VideoReader 75 %), 115

get_model_complexity_info () (&£ mmcv.cnn 43
b)), 147

gray2bgr () (f£ mmev.image F23F), 93

gray2rgb () (£ mmcv.image 23 +), 94

GroupAll (mmcv.ops P 845 3%), 162

grouping_operation () (£ mmcv.ops $E3¥), 193

H

height (mmecv.video. VideoReader property), 115
hls2bgr () (£ mmcv.image 23 +), 94
HSigmoid (mmcv.cnn b 84 %), 138

hsv2bgr () (£ mmcv.image 3= +), 94
HSwish (mmcv.cnn P 9 3%), 139

ImageToTensor (mmcev.transforms 44 k), 224
imconvert () (£ mmcv.image 53 F), 94
imcrop () (£ mmev.image 23 ), 98
imdenormalize () (£ mmcv.image 33 %), 109
imequalize () (&£ mmev.image #23F), 109
imflip () (£ mmev.image #23¥F), 98
imfrombytes () (f£ mmcv.image 123 F), 88
iminvert () (f&£ mmcv.image 53 F), 109
imnormalize () (f£ mmcv.image 23 F), 109
impad () (£ mmcv.image #23 ¥F), 98
impad_to_multiple () (f£ mmcv.image 23 %), 99
imread () (f£ mmcv.image 23 F), 88
imrescale () (£ mmcv.image #23 %), 100
imresize () (£ mmcv.image 353 ), 100
imresize_like () (£ mmcv.image 23 ), 101
imresize_to_multiple() (&£ mmcv.image #2¥
#), 101
imrotate () (&£ mmcv.image 353 ), 102
imshear () (&£ mmcv.image 3 F), 103
imshow () (f£ mmcv.visualization 323 F), 124
imshow_bboxes () (£ mmcv.visualization #2 3 F),
124

e ]
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imshow_det_bboxes () (£ mmev.visualization $33: MultiScaleDeformableAttention (mmcv.ops

), 125
imtranslate () (£ mmcv.image 33 +), 103
imwrite () (£ mmcv.image 23 F), 90

a9 k), 164

MultiScaleF1lipAug (mmev.transforms P &9 k), 212

init_weights () (mmcv.ops. MultiScaleDeformableAttentllo\!L

7 k), 166
IS_CUDA_AVAILABLE () (f£ mmcv.utils $3 %), 235
IS_MLU_AVAILABLE () (f£ mmev.utils 123 %), 236
IS_MPS_AVAILABLE () (£ mmev.utils 123 +), 236
is_norm() (£ mmev.cnn #23F), 147

J

it () (£ mmev.utils 323 F), 237

K
KeyMapper (mmcv.transforms ¥ &4 %), 225
knn () (f£ mmcv.ops 23 %), 193

L

Linear (mmcv.cnn ¥ 49 %), 139

Linear () (f£ mmcv.ops #23P), 162
LoadAnnotations (mmev.transforms ¥ #4 £), 207
LoadImageFromFile (mmcv.transforms ¥ 449 2%), 209
lut_transform() (£ mmcv.image #23= ), 110

M

make_color_wheel () (f£ mmev.visualization #23
W), 127
make_res_layer () (£ mmcv.cnn i3 F), 147
make_vgg_layer () (£ mmcv.cnn ¥4 F), 147
masked_conv2d () (£ mmcv.ops 23 F), 193
MaskedConv2d (mmcv.ops ¥ 89 %), 162
MaxPool2d (mmcv.cnn ¥t 3%), 140
MaxPool2d () (f£ mmcv.ops $33P), 163
MaxPool3d (mmcv.cnn P 845 3), 140
min_area_polygons () (£ mmcv.ops 23 F), 193
modulated_deform_conv2d () (£ mmcv.ops 153

¥), 193
ModulatedDeformConv2d (mmcv.ops ¥ 49 %), 163
ModulatedDeformConv2dPack (mmcv.ops P 49
%), 163
ModulatedDeformRoIPoolPack (mmcv.ops P &4
%), 164

nms () (£ mmcv.ops $53= ), 194

nms3d () (£ mmcv.ops $23 %), 195
nms3d_normal () (f£ mmcv.ops 23 %), 195
nms_bev () (f£ mmcv.ops 123 F), 195
nms_match () (£ mmev.ops 323 ¥), 196
nms_normal_bev () (£ mmcv.ops 23 F), 196
nms_rotated () (&£ mmev.ops F¥e+), 197
NonLocalld (mmcv.cnn ¥ &4 3%), 140
NonLocal2d (mmcv.chn P &4 3), 141
NonLocal3d (mmcv.cnn P 845 3), 141

Normalize (mmev.transforms 449 %), 214

O

opened (mmcv.video. VideoReader property), 115

P

Pad (mmcv.transforms ¥ &4 %), 215

pixel_group () (&£ mmcv.ops 3 F), 197
point_sample () (f£ mmcv.ops $2HF), 198
points_in_boxes_all() (f£ mmcv.ops 23 P),

198

points_in_boxes_cpu () (£ mmcv.ops 33 P),
199

points_in_boxes_part () (f£ mmcv.ops 123 P),
199

points_in_polygons () (f£ mmcv.ops #2343 %), 199
PointsSampler (mmcv.ops P 84 %), 166

position (mmcv.video. VideoReader property), 115
posterize () (&£ mmcv.image #3P), 110
prroi_pool () (&£ mmcv.ops #3¥), 200
PrRoIPool (mmcv.ops ¥y k), 167

PSAMask (mmcv.ops ¥ 849 3%), 166

Q

quantize () (£ mmev.arraymisc 234 F), 233
quantize_flow () (£ mmev.video #23F), 119
QueryAndGroup (mmcv.ops ¥ 84 £), 168
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R

RandomApply (mmcv.transforms ¥ 44 %), 227
RandomChoice (mmcv.transforms ¥ 449 %), 228
RandomChoiceResize (mmcv.transforms &9 %),
216
RandomF 1ip (mmcv.transforms ¥ &4 %), 218
RandomGrayscale (mmcv.transforms P #4%), 219
RandomResize (mmcv.transforms P 5 3%), 220
read () (mmcv.video.VideoReader 7 i%), 115
rel_roi_point_to_rel_ img_point () (&
mmcv.ops 3= ), 200
rescale_size () (£ mmcv.image 53 F), 104
Resize (mmev.transforms ¥ o4 3%), 222
resize_video () (£ mmcv.video 53 +), 121
resolution (mmev.video. VideoReader property), 115
rgb2bgr () (£ mmcv.image $£3=F), 95
rgb2gray () (£ mmcv.image 23 %), 95
rgb2ycber () (£ mmcev.image 323 %), 95
riroi_align_rotated() (£ mmcv.ops 3 P),
200
RiRoIAlignRotated (mmcv.ops ¥ 89 %), 169
roi_align () (£ mmev.ops 23 F), 200
roi_align_rotated () (&£ mmcv.ops 23 ¥), 201
roi_pool () (£ mmcv.ops 23 F), 201
RoIAlign (mmcv.ops ¥ 89 %K), 169
RoIAlignRotated (mmcv.ops P a53%), 170
RoIAwarePool3d (mmcv.ops Py %), 172
RoIPointPool3d (mmcv.ops ¥ a9 3k), 172
RoIPool (mmcv.ops &9 3%), 173
rotated_feature_align () (f£ mmcv.ops %3
W), 201

S

SAConv2d (mmcv.ops ¥ a9 %), 173
Scale (mmcv.cnn P &5 %), 141
scatter_nd () (f£ mmcv.ops 33 F), 201
scatter_sequence ()
(mmev.transforms. TransformBroadcaster Vil
%), 231
sigmoid_focal_loss () (f£ mmev.ops #53F), 201
SigmoidFocalLoss (mmcv.ops ¥ 84 %), 174
SimpleRoIAlign (mmcv.ops P &9%), 175

skip_no_elena () (£ mmev.utils 23 ), 237
soft_nms () (&£ mmcv.ops #23F), 201
softmax_focal_loss () (f£ mmcv.ops 23 ), 202
SoftmaxFocalLoss (mmcv.ops ¥ #) %), 175
solarize () (£ mmcv.image 353 ), 110
sparse_flow_from_bytes () (f£ mmcv.video 23
), 119
SparseConv2d (mmcv.ops P #493%), 175
SparseConv3d (mmcv.ops P &5 3%), 176
SparseConvTensor (mmcv.ops Fa53%), 176
SparseConvTranspose2d (mmcv.ops P 5 %), 176
SparseConvIranspose3d (mmcv.ops P &4 3), 176
SparseInverseConv2d (mmcv.ops P9 K), 176
SparseInverseConv3d (mmcv.ops P49 K), 176
SparseMaxPool2d (mmcv.ops ¥ 44 %), 177
SparseMaxPool3d (mmcv.ops ¥ 84 K), 177
SparseModule (mmcv.ops P9 3%), 177
SparseSequential (mmcv.ops Fa93%), 177
SubMConv2d (mmcv.ops P g £), 178
SubMConv3d (mmcv.ops ¥ & £), 178
Swish (mmcv.cnn P 84 %), 142
SyncBatchNorm (mmcv.ops F 49 %), 178

T

tensor2imgs () (£ mmcv.image #53), 111

TestTimeAug (mmev.transforms ¥ &4 3%), 206

three_interpolate () (&£ mmcv.ops 53 %), 202

three_nn () (£ mmcv.ops 123 F), 203

tin_shift () (£ mmev.ops 33 +), 203

TINShift (mmcv.ops Fay%k), 179

ToTensor (mmcv.transforms ¥ & %), 223

transform () (mmcv.transforms.BaseTransform 75 i%),
205

transform () (mmev.transforms.CenterCrop 7 i%), 212

transform () (mmev.transforms.Compose 75 %), 225

transform () (mmcv.transforms.ImageToTensor 75 %),
224

transform () (mmev.transforms.KeyMapper 75 i%), 227

transform () (mmcv.transforms.LoadAnnotations 75
%), 209

transform()
7 i%), 210

(mmcv.transforms. LoadlmageFromFile
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transform() (mmev.transforms.MultiScaleFlipAug 7
%), 214

transform () (mmcv.transforms.Normalize 7 i%), 214

transform () (mmcv.transforms.Pad 7 i%), 216

transform() (mmcv.transforms.RandomApply 7 i%),

228

transform () (mmev.transforms.RandomChoice 75 i%),
228

transform() (mmcv.transforms.RandomChoiceResize
7 k), 217

transform() (mmcv.transforms.RandomFlip 7 %),
219

transform() (mmev.transforms.RandomGrayscale 75
%), 220

transform () (mmcv.transforms.RandomResize 7 i%),
221

transform () (mmcv.transforms.Resize 75 i%), 223

transform() (mmev.transforms.TestTimeAug 7 i%),
207

transform () (mmev.transforms.ToTensor 7 i%), 223

transform() (mmcv.transforms. TransformBroadcaster
7 i%), 231

TransformBroadcaster (mmcv.transforms F 449 %),
229

U

upfirdn2d () (£ mmcv.ops $23 %), 203
use_backend () (£ mmev.image #3F), 91

\Y

vcap (mmcev.video. VideoReader property), 115
VideoReader (mmcv.video ¥t 3), 114
Voxelization (mmcv.ops ¥ #93%), 180
voxelization () (f£ mmcv.ops $23), 204

W

width (mmcv.video. VideoReader property), 115

Y

ycber2bgr () (£ mmev.image #23F), 96
ycber2rgb () (£ mmev.image 23 F), 96
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