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CHAPTER 1

3

TEAT R, FATRHE R T ] PyTorch Mg — IR

MMSegmentation H] PAYE Linux . Windows 1 MacOS _|Fizf7. ‘B35 % Python 3.6 DA |-, CUDA 9.2 P4 _I % PyTorch
1.3 PAE.

AR ARG PyTorch AAETFHE A2 TE, WHEIT—. &0, G AZ AN PRy e .

2B 7 W vl 84 %E Miniconda.,
5B IEE —A> conda BRI

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

conda activate openmmlab

A = B4R IR 1L H 423 PyTorch,
1E GPU 155 I

conda install pytorch torchvision -c pytorch

£ CPU V-5 L

conda install pytorch torchvision cpuonly -c pytorch



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

MMSegmentation, % %5 0.30.0

2 Chapter 1. {5



CHAPTER 2

FRATTHE U P06 3 A TH) e (55 K 2226 MM Segmentation, [ 88~ e o B I il o B2 fR AL 1 7
SCBRERIY o

2.1 miEER

85— F} MIM 243 MMCV

pip install -U openmim

mim install mmcv-full

8 3B 42 % MMSegmentation
HRAEEARTR K, AR eii=:

o R EG L (EA) ¢ WIERET MMSegmentation HEZTF & H CIAESS, FERIMBTHILIGE, LWEm
BAECRERAE, B R A A T H .

o VB4 Python 2% 1 H 27 1E ] MMSegmentation (#2117, B{E7E H 2 A9 H §15: A MMSegmentation
HPARLER .



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

MMSegmentation, % %5 0.30.0

211 NiEtDZ3E

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

cd mmsegmentation

pip install -v -e .

#or-vo " AR, HEL W E

# "o RTEMHEBEHEATZRME, HAREGHIHUHEMABBIRER, NIAFEHR LK.

2.1.2 {£5 Python %23

pip install mmsegmentation

WA WURARAE{E ] albumentations, FRA17ZE10# [ pip install-U albumentations —no-binary qudida,albumentations
TR RS ) pip install albumentations>=0.3.2 PEF7255 | B[R] ZE3 opencv-python-headless ( H[
ﬁf@ 25492457 opency-python ) . FRATTEHNAEZESE T albumentations JGAG AR EREE , DABAEVEA [7] B 42255 opency-
python il opencv-python-headless, AR EHS LA T, AIRES SECEINIE. ES T 7 U THEZS
HAEE

2.2 R

AT Kk MMSegmentation & 754056 IR, FRATHRML T — SR B R A TR B RE
S SBIRA TR BN 0 B SRR A S

mim download mmsegmentation --config pspnet_r50-d8_512x1024_40k_cityscapes —--dest .

K R OE LR M oEE KO, X B TR K% R B, e R R, R 2 Y
"o o de oho% OB W A 3 4 pspnet_r50-d8_512x1024_40k_cityscapes.py F
pspnet_r50-d8_512x1024_40k_cityscapes_20200605_003338-2966598c.pth,

55 SBISIEHERR ()
QR Z TR 2% ) MMSegmentation, HR2 B G TPA N v - #-4 T3k -

python demo/image_demo.py demo/demo.png pspnet_r50-d8_512x1024_40k_cityscapes.py_
—pspnet_r50-d8_512x1024_40k_cityscapes_20200605_003338-2966598c.pth —--device cpu —-
—out-file result.jpg

VRESAEARK Y I SCAFI B R — A result. jpg, HAMSHIREESRETANR E,
IR EUEMh PyThon w3k, R AW DAFTITHY Python ffRegs , S IR AU :

4 Chapter 2. %3



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

MMSegmentation, % %5 0.30.0

from mmseg.apis import inference_segmentor, init_segmentor

import mmcv

config_file = 'pspnet_r50-d8_512x1024_40k_cityscapes.py'
checkpoint_file = 'pspnet_r50-d8_512x1024_40k_cityscapes_20200605_003338-2966598c.pth'

# BAWEXCHAREUNE YRR

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

# EKERFHATHERTER

img = 'test.jpg' # or img = mmcv.imread(img), which will only load it once
result = inference_segmentor (model, img)

#OEFE OB AAMERLER

model.show_result (img, result, show=True)

# R IAALE RF A

# WA LB ® opacity # (0,1] Z[A 8 BE K KL 44 0 o 51 E 8% 9 E

model.show_result (img, result, out_file='result.jpg', opacity=0.5)

# AT HAATRENFRTER
video = mmcv.VideoReader ('video.mp4")
for frame in video:
result = inference_segmentor (model, frame)

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

ARAT DA W i ) ARG A — K Pl s — B, Xy 2GS n] ASR IR 222 2 5 1) o

2.3 BHEXNZH®
2.3.1 CUDA k&

TE%%¢ PyTorch b, fEFREFEE CUDA WA . WIERIEATEHE WA e 85—, i IgIRAT @il
o % Ampere 22441 NVIDIA GPU, f5l#l GeForce 30 %124 )2 NVIDIA A100, CUDA 11 jZ%321.

o X TR NVIDIA GPU, CUDA 11 24532 (backward compatible) 1, {H CUDA 10.2 fEfg42 /LT
U, N .

THH R GPU KSR A R e R AR TR, Sk .

TR SRR BRFA TR A L B IE AT 2%, CUDA a7 IR RS 1, I FRATH A ¢ CUDA fURS i T 25
B, EATFEI AR 1 . (EUEREA B IEISIET MMCV (4%, B3 7 H M CUDA By %, T
LTI LR SE R CUDA T HA%, 2L NVIDIA 1%, 75 SMETR EHif% CUDA T HA%R A5 PyTorch

23. BEXRE 5



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

MMSegmentation, % %5 0.30.0

AL EP A BCEAIVCEL (A1) conda install “Z¢%E PyTorch 455 ) cudatoolkit 4 ) .

2.3.2 A{EH MIM &% MMCV
MMCV 5 C++ FI CUDA §"Ji%, AR PyTorch A LR 2% . MIM 2 F ST IX SEHOT, et Aid
) MMCV Fiigigtd, (28 dfie, HEHAL0HH.

B pip MIASZE MIM K224 MMCV, i MMCV 23851 . BERFEEMTEE url BIE T8 Xy
it PyTorch #1 CUDA R4 .

ZEABIT-, AT a6 & 2035 BT PyTorch 1.10.x #1 CUDA 11.3 45130%) mmcv-full,

pip install mmcv-full -f https://download.openmmlab.com/mmcv/dist/cull3/torchl.10/

—index.html

2.3.3 7 CPU IigchZr3E

MMSegmentation 1] AU FE CPU M5 H4e4¢ , #E CPU BN, BRI RATEMIZE (F52 MMCV it >=1.4.4),
I RN 2R e P 45 I A 4

2.3.4 7 Google Colab th%z3&

Google Colab JE % B 4415 T PyTorch 3145, [ IHFATHFFEZEHE MMCV il MMSegmentation BIT] | 6440
T

85— Fl MIM 2238 MMCV

'pip3 install openmim

'mim install mmcv-full

5B MRS 2% MMSegmentation

'git clone https://github.com/open-mmlab/mmsegmentation.git
%cd mmsegmentation

'pip install -e .

g 2l

import mmseg
print(mmseg.__version__)

Wt 0.24.1 HEMBKAE

6 Chapter 2. %3



https://mmcv.readthedocs.io/zh_CN/latest/get_started/installation.html
https://colab.research.google.com/
https://github.com/open-mmlab/mim
https://github.com/open-mmlab/mmcv

MMSegmentation, % %5 0.30.0

1Efi#: 7E Jupyter 1, IS ! T HATANIR AN S, T Scd @A, T Python [ TR 42

2.3.5 &t Docker {EF MMSegmentation

FATHRAL A Dockerfile M — M EHB . HHHRIRIdocker [iiA >=19.03,

# build an image with PyTorch 1.11, CUDA 11.3
# If you prefer other versions, just modified the Dockerfile

docker build -t mmsegmentation docker/

H AT fir %1217 Docker 5314 :

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

2.4 HBERRR

WSRARAEZE RS R B B —SE ), 455 oA R FAQ T -
WERBA BT 58, ARUAT PATE GitHub LT TF—/>

2.4, HpERRR 7


https://ipython.readthedocs.io/en/stable/interactive/magics.html#magic-cd
https://github.com/open-mmlab/mmsegmentation/blob/master/docker/Dockerfile
https://docs.docker.com/engine/install/
https://github.com/open-mmlab/mmsegmentation/issues/new/choose

MMSegmentation, % %5 0.30.0

8 Chapter 2. %3



CHAPTER 3

HEEHIES

P e, BB AE AR H 4682 SMMSEGMENTATION/data Hl, ISR SCAEe s M R R Y, A
VFRT DA 6 ST SO LN B B A o

mmsegmentation

F— mmseg

— tools

— configs

— data

I— cityscapes
| F— leftImg8bit
| | F— train
o b= val

| F— gtFine

| | F— train
I b= val

F— vocdevkit

F— voc2012

| — JPEGImages
| — SegmentationClass

| — ImageSets

\ | |— Segmentation

F— vocz2010

| — JPEGImages

\ |— SegmentationClassContext

(Rt




MMSegmentation, % %5 0.30.0

(£ 50

ImageSets

T

SegmentationContext
F— train.txt

F— val.txt

rainval_merged. json

+ — —

— annotations
| — training

| — validation
— images

| — training

| — wvalidation
— CHASE_DB1

F— images

| — training

| — validation

}— annotations

\ — training

| — validation

— DRIVE

| F— images

| \ — training

| | — validation
|

|

|

— ADEChallengeData2016
\
\
\
\
\
\

F— annotations

\ — training

| — validation
— HRF
| F— images
| | — training
| | — validation
| }— annotations
| | — training
| \ — validation
— STARE
| F— images
| \ — training
| | — validation
| F— annotations
| \ — training

(Rt

10
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MMSegmentation, % %5 0.30.0

(£ 50

| — validation
|— dark_zurich
| gps

| I— val
|
|
|
|
|
|
|
|
|
|
|

— val_ref

Q
p=1

L— val

LICENSE.txt
lists_file_names

— val_filenames.txt

L— val_ref filenames.txt
README .md

rgb_anon

— val

L— val_ref

I e B

I— NighttimeDrivingTest
| F— gtCoarse_daytime_trainvaltest
| | L— test

| | L— night

| L— leftImg8bit

| \ L— test

| \ L— night
— loveDA

F— img_dir

| F— train

\ F— val

|
|
|
| |— test
| )

|

|

| F— train
| F— val
}— ann_dir

| F— train
\ F— val
— vaihingen

| F— img_dir

| \ F— train
1 = val
|

|

F— ann_dir
\ F— train

(Rt

11




MMSegmentation, % %5 0.30.0

(£ 50

\ F— val
iSAID

F— img_dir

| — train
\ F—— val

\ F47 test
F—— ann_dir
|
|

-7

F— val

— ImageNets

F— ImageNetsS919
F—— train-semi

— train-semi-segmentation
— validation

— validation-segmentation
F__

test

F—— train-semi

— train-semi-segmentation
— validation
F__
FA,

validation—-segmentation

<
j\))
=
[
[oN
@
o+
B
O
=}

test

3.1 Cityscapes

HEMSEE, Bl T ATE X B R

WHEM T, **labelTrainIds.png #%H3EI%: cityscapes. LT cityscapesscripts, FATHAAL T —4 JI7%,
FHEW **labelTrainIds.png,

# —-nproc 8 BW%wER 8 NABARHER, VT UHAH.

python tools/convert_datasets/cityscapes.py data/cityscapes —--nproc 8

12 Chapter 3. E&HIEE



https://www.cityscapes-dataset.com/downloads/
https://github.com/mcordts/cityscapesScripts
https://github.com/open-mmlab/mmsegmentation/blob/master/tools/convert_datasets/cityscapes.py

MMSegmentation, % %5 0.30.0

3.2 Pascal VOC

Pascal VOC 2012 R DAYE i HL N k. b4, 12 BRITTE Pascal VOC Fudiadk B TAEMS RIS m0ddl, &
AT DALE ik L 4 5.

U EARBE I35 VOC Bdfadle, 3 AT I T ) i - AR R b 2 R At i A

# —-nproc § AWKAM 8 MARAKMES, THTIRA.
python tools/convert_datasets/voc_aug.py data/VOCdevkit data/vVOCdevkit/VOCaug —-nproc.
—8

KT HHZ R (concatenate) FH—iLYIZREAT, WEMATIESH PHEEEEIESE .

3.3 ADE20K

ADE20K FJIZREEFIERUEGE AT DALE X L N8k ORI ATE 1 HL TR 3R .

3.4 Pascal Context

Pascal Context | ZRERIEIEE T PATE X L Tk, HMsIGE, B nTATE X B FEIRIEER .
AT MR E RS U1 N ZREE NG uEE , 50T ATE iX L "R 2K trainval_merged.json.
QAR AR ] Pascal Context £H84E , 152058 4177 SRIGFHAT U0 T v SR fE AR 40 il IE A% X

python tools/convert_datasets/pascal_context.py data/VOCdevkit data/VOCdevkit/vOC2010/

—trainval_merged. json

3.5 CHASE DB1

CHASE DBI {J Il R IR IR LR W] DATE X HL TR 3K
N7 5 CHASE DBI X¥ia 544 /il MMSegmentation FA%X, fEFG 2L 1T H dr -

python tools/convert_datasets/chase_dbl.py /path/to/CHASEDBl.zip

XA BIANS B 2l A BUE B SO JE g A

3.2. Pascal VOC 13



http://host.robots.ox.ac.uk/pascal/VOC/voc2012/VOCtrainval_11-May-2012.tar
http://www.eecs.berkeley.edu/Research/Projects/CS/vision/grouping/semantic_contours/benchmark.tgz
https://github.com/open-mmlab/mmsegmentation/blob/master/docs/zh_cn/tutorials/customize_datasets.md#%E6%8B%BC%E6%8E%A5%E6%95%B0%E6%8D%AE%E9%9B%86
http://data.csail.mit.edu/places/ADEchallenge/ADEChallengeData2016.zip
http://data.csail.mit.edu/places/ADEchallenge/release_test.zip
http://host.robots.ox.ac.uk/pascal/VOC/voc2010/VOCtrainval_03-May-2010.tar
http://host.robots.ox.ac.uk:8080/eval/downloads/VOC2010test.tar
https://codalabuser.blob.core.windows.net/public/trainval_merged.json
https://github.com/zhanghang1989/detail-api
https://staffnet.kingston.ac.uk/~ku15565/CHASE_DB1/assets/CHASEDB1.zip

MMSegmentation, % %5 0.30.0

3.6 DRIVE

DRIVE il g MBS i ALE i L R FEBLZ AT, T2k, 24A0 * Ist_manual” FRYIE
T, PR TR B A At T BRI

T 4§ DRIVE BCIRSEF: e MMSegmentation 138, (575 BT p%-

python tools/convert_datasets/drive.py /path/to/training.zip /path/to/test.zip

XA JEARE 3l A SR ) S e 2 o

3.7 HRF

B4E, T # healthy.zip glaucoma.zip, diabetic_retinopathy.zip, healthy_manualsegm.zip, glaucoma_manualsegm.zip DA

¢ diabetic_retinopathy_manualsegm.zip

4 T ¥ HRF $fia R A il MMSegmentation #3, 5 2La T g4

python tools/convert_datasets/hrf.py /path/to/healthy.zip /path/to/healthy_manualsegm.
—zip /path/to/glaucoma.zip /path/to/glaucoma_manualsegm.zip /path/to/diabetic_
—retinopathy.zip /path/to/diabetic_retinopathy_manualsegm.zip

XA JACRE B Bl A= I B ) S e 2 A o

3.8 STARE

B, T # stare-images.tar, labels-ah.tar £ labels-vk.tar

4 T ¥ STARE a4t il MMSegmentation 13X, &G 2LafTU0 M v

python tools/convert_datasets/stare.py /path/to/stare-images.tar /path/to/labels-ah.
—tar /path/to/labels-vk.tar

XA AR B 3l A R ) S e 2 o

3.9 Dark Zurich

PR SRR R AR B, B DA R 8 .

14 Chapter 3. E&HIEE



https://drive.grand-challenge.org/
https://www5.cs.fau.de/fileadmin/research/datasets/fundus-images/healthy.zip
https://www5.cs.fau.de/fileadmin/research/datasets/fundus-images/glaucoma.zip
https://www5.cs.fau.de/fileadmin/research/datasets/fundus-images/diabetic_retinopathy.zip
https://www5.cs.fau.de/fileadmin/research/datasets/fundus-images/healthy_manualsegm.zip
https://www5.cs.fau.de/fileadmin/research/datasets/fundus-images/glaucoma_manualsegm.zip
https://www5.cs.fau.de/fileadmin/research/datasets/fundus-images/diabetic_retinopathy_manualsegm.zip
http://cecas.clemson.edu/~ahoover/stare/probing/stare-images.tar
http://cecas.clemson.edu/~ahoover/stare/probing/labels-ah.tar
http://cecas.clemson.edu/~ahoover/stare/probing/labels-vk.tar
https://data.vision.ee.ethz.ch/csakarid/shared/GCMA_UIoU/Dark_Zurich_val_anon.zip

MMSegmentation, % %5 0.30.0

3.10 Nighttime Driving

BTN SRR A B, AR T 8t .

3.11 LoveDA

] PAM Google Drive B 2 LoveDA #( a4k .
B E TR AM zenodo R, BEFELAF TR i

# Download Train.zip

wget https://zenodo.org/record/5706578/files/Train.zip
# Download Val.zip

wget https://zenodo.org/record/5706578/files/Val.zip

# Download Test.zip

wget https://zenodo.org/record/5706578/files/Test.zip

XiT LoveDA $idinfe, 47 A T ap S M 0T Bl 14

python tools/convert_datasets/loveda.py /path/to/loveDA

TSI L SR ZRAr ORI K B LoveDA AT HAR A2 B
KT LoveDA [ 5E Z 415 ] ATE X HL #].

3.12 ISPRS Potsdam
Potsdam ¥4 2 — A& 2D 15 Lo EI A PR I B B 4L . B AE T DA AR T ot 345 . TRl

iy ‘2_Ortho_RGB.zip’ #1 ¢5_Labels_all_noBoundary.zip’ .

Xt Potsdam ¥tk , 1147 AT fip 4 T #F BB A SR 4

python tools/convert_datasets/potsdam.py /path/to/potsdam

(EIFRATEARI RO R, F52E )8 3456 SR F BN ZRAERT 2016 5K B A 4 o

3.10. Nighttime Driving 15



http://data.vision.ee.ethz.ch/daid/NighttimeDriving/NighttimeDrivingTest.zip
https://drive.google.com/drive/folders/1ibYV0qwn4yuuh068Rnc-w4tPi0U0c-ti?usp=sharing
https://zenodo.org/record/5706578#.YZvN7SYRXdF
https://github.com/open-mmlab/mmsegmentation/blob/master/docs/zh_cn/inference.md
https://github.com/Junjue-Wang/LoveDA
https://www2.isprs.org/commissions/comm2/wg4/benchmark/2d-sem-label-potsdam/
https://www2.isprs.org/commissions/comm2/wg4/benchmark/data-request-form/

MMSegmentation, % %5 0.30.0

3.13 ISPRS Vaihingen

Vaihingen $ffidle j&— 5 2D 1 oI N AR A3 T i B4R «

oM 4 T ORLOA BE M T = g1 H f ) ‘ISPRS_semantic_labeling_Vaihingen.zip’®  #ll
‘ISPRS_semantic_labeling_Vaihingen_ground_truth_eroded COMPLETE.zip’ .

Xt Vaihingen ¥, ii§ia17PA T Ay S F B8O HHr A S 8%

python tools/convert_datasets/vaihingen.py /path/to/vaihingen

EHBEATEOAMEEE (c1lip_size=512, stride_size=256), KF/EIK 344 5K A IIZRAEA 398 SKIE A 1
Uall

3.14 iSAID

iISAID i (INZRAE/BE 4/ MIAER) WA AT A DOTA-vI0 TR K.
iISAID it (WZRE/RUELE) WTERERT AM ISAID "R 2.
ARG R — AR S 20 (o n] DA 18 S0 # R R SR
RS, FERIRARRRAT, R R R AR SO IR R A A% S

— isaip

F—— train

| F— images

| F— partl.zip
| F— part2.zip
| F— part3.zip
— Semantic_masks

F— images.zip

<
=

a

images
F— partil.zip
Semantic_masks

F— images.zip

T T

+ —

est

images

F— partil.zip
F— part2.zip

|
I
I
L
L
L
L
L
I =
L
L
L
L
I
L
L
L

1

python tools/convert_datasets/isaid.py /path/to/iSAID

fF FFATERA ML B (patch_width=896, patch_height=896, overlap_area=384), ¥4k 33978
3K I ZRAE TN 11644 5K 1A B B6AIESE »
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https://www2.isprs.org/commissions/comm2/wg4/benchmark/2d-sem-label-vaihingen/
https://www2.isprs.org/commissions/comm2/wg4/benchmark/data-request-form/
https://captain-whu.github.io/DOTA/dataset.html
https://captain-whu.github.io/iSAID/dataset.html
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3.15 ImageNetS

ImageNet-S J& il T HLTC Hi B/~ 1 L7 TR 55 O Bt e o

ImageNet-S G5 A ¥ ImageNet-SHRHL

— ImageNets

F— ImageNetsS919
\ train-semi
train-semi-segmentation
validation

validation-segmentation

TTTTT

test

-
3
o}

Q
0]
=
(0]
o
%}
w
o
o

train-semi
train-semi-segmentation
validation
validation-segmentation

test

TTTTT

ImageNetS50

train-semi
train-semi-segmentation
validation

validation—-segmentation

|
I
I
L
L
L
L
I
L
L
L
L
L
I
L
L
L
L
.

TTTTT

test
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https://arxiv.org/abs/2106.03149
https://github.com/LUSSeg/ImageNet-S#imagenet-s-dataset-preparation
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cHAPTER 4

FRAESHEELE

41 HFERE

o WATHONEA 4 R

* Jif5 PyTorch X% %) ImageNet Tl M 4% AT S IIZk, M1t L RFF—2. FATH ResNet 452
FEF ResNetVle i8R, TEX B AJZ 0 7x7 BRI 3 4> 3x3 Buft

c NTHEARMWEM LA —3, FMIPA torch.cuda.max_memory_allocated () & KIH
Y€l GPU 5 H &, [IB}i#%E torch.backends.cudnn.benchmark=False, &, X#

nvidia-smi E/RpjEE/>

o FATPAM 45 forward Fil i Ab 35 B (B AR R HEBRE 18], BR 240 m g mt 6] . FRATE A A tools/
benchmark.py FIREEIENTE], BAE torch.backends.cudnn.benchmark=False T T,

THE 200 5K F B3 HE LR )
o FEREZE T, AR

- slide #ix0 (WEZHAE) - WKW ECE SO B test_cfg £/ dict (mode='slide',
crop_size=(769, 769), stride=(513, 513)). FEXEIRXT, MWEEPHSLZA/NE
a3 A 2 A THERR . /NEIR RNV NEL Z B BRI crop_size fil stride YuE, HA
X2 T3

- whole X (4xRIKBI): MILHBCE M7 B test_cfg e dict (mode="whole"). 7EX >
BT, S ESPCE Em AR M2 b A THERL . X T 769x769 T YNZRAARAL, FATERINEN s1ide
PEATHERE, AR whole FEATHERE
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https://arxiv.org/pdf/1812.01187.pdf
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o MFEIAK/N 8x+1 (A 769), FATMI align_corners=True. HARREOL, M THAK/NN 8x

(bt 512, 1024), A M align_corners=False

4.2 B

4.2.1 FCN

HZ% FCN JARHA0(E L

4.2.2 PSPNet

HZ% PSPNet RAGIEAN(EE .

4.2.3 DeepLabV3

%% DeepLabV3 FAGTEYIME B .

4.2.4 PSANet

5% PSANet JAFHEAME E .

4.2.5 DeepLabV3+

1523 DeepLabV3+ FAFEYIME B

4.2.6 UPerNet

5% UPerNet ZRIGHANER .

4.2.7 NonLocal Net

ii52% NonLocal Net ZRIGE4015 &
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https://github.com/open-mmlab/mmsegmentation/blob/master/configs/fcn
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/pspnet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/deeplabv3
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/psanet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/deeplabv3plus
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/upernet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/nlnet
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4.2.8 EncNet

2% EncNet ZRAFHEMFEE .

4.2.9 CCNet

&% CCNet FAFHEAME L .

4.2.10 DANet

2% DANet RIGTEAN(EE .

4.2.11 APCNet

%% APCNet JAFHEMIEE .

4.2.12 HRNet

#5% HRNet JRAGEAIE

4.2.13 GCNet

%% GCNet FAFEANE E

4.2.14 DMNet

&% DMNet JRAFH4N(E 8. .

4.2.15 ANN

WHE% ANN FAGTEAE S

4.2. Bk

21


https://github.com/open-mmlab/mmsegmentation/blob/master/configs/encnet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/ccnet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/danet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/apcnet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/hrnet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/gcnet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/dmnet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/ann
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4.2.16 OCRNet

2% OCRNet FAGHEAM(E L .

4.2.17 Fast-SCNN

5% Fast-SCNN JRIFHEA{E B

4.2.18 ResNeSt

5% ResNeSt FRAFHEANME EL

4.2.19 Semantic FPN

%% Semantic FPN RIS EAI1E B .

4.2.20 PointRend

1523 PointRend FRAFHEANE B .

4.2.21 MobileNetV2

%% MobileNetV2 FA¥41(E 4. .

4.2.22 MobileNetV3

153 MobileNetV3 KR4I H .

4.2.23 EMANet

5% EMANet RGNS B
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https://github.com/open-mmlab/mmsegmentation/blob/master/configs/ocrnet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/fastscnn
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/resnest
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/semfpn
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/point_rend
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/mobilenet_v2
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/mobilenet_v3
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/emanet
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4.2.24 DNLNet

W% % DNLNet 534115 H .

4.2.25 CGNet

2% CGNet ZRIFHAN(E L

4.2.26 Mixed Precision (FP16) Training

1&2:% Mixed Precision (FP16) Training 7 BiSeNetV2 | Z: i FE(5] FRIGIENE B o

4.3 EERTE

431 #¥F

« 8 NVIDIA Tesla V100 (32G) GPUs

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

4.3.2 T ¥R

* Python 3.7

e PyTorch 1.5

» CUDA 10.1

* CUDNN 7.6.03

* NCCL 2.4.08

4.3.3 JIGEE

AT, FAT12ERE ] ResNet-101VIe 1 TARE . fiAK/INK 1024x512, HEEFEARECH 2.
WG EUT R, Fabn ARUGECHI ], DA R, Rk .

W . DeepLabV3+ [k Hi 2B 8.

43. EERE 23


https://github.com/open-mmlab/mmsegmentation/blob/master/configs/dnlnet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/cgnet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/bisenetv2/bisenetv2_fcn_fp16_4x4_1024x1024_160k_cityscapes.py

MMSegmentation, % %5 0.30.0
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CHAPTER B

R IR

o WK 47
— ALGORITHM: 35
— BACKBONE: 11
— DATASET: 1
* AR 610
— [ALGORITHM] ANN (16 ckpts)
— [ALGORITHM] APCNet (12 ckpts)
— [BACKBONE] BEiT (2 ckpts)
— [ALGORITHM] BiSeNetV1 (11 ckpts)
— [ALGORITHM] BiSeNetV2 (4 ckpts)
— [ALGORITHM] CCNet (16 ckpts)
— [ALGORITHM] CGNet (2 ckpts)
~ [BACKBONE] ConvNeXt (6 ckpts)
— [ALGORITHM] DANet (16 ckpts)
— [ALGORITHM] DeepLabV3 (41 ckpts)
— [ALGORITHM] DeepLabV3+ (42 ckpts)

— [ALGORITHM] DMNet (12 ckpts)
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https://github.com/open-mmlab/mmsegmentation/blob/master/configs/ann
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/apcnet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/beit
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/bisenetv1
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/bisenetv2
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/ccnet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/cgnet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/convnext
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/danet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/deeplabv3
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/deeplabv3plus
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/dmnet
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— [ALGORITHM] DNLNet (12 ckpts)

— [ALGORITHM] DPT (1 ckpts)

— [ALGORITHM] EMANet (4 ckpts)

— [ALGORITHM] EncNet (12 ckpts)

— [ALGORITHM] ERFNet (1 ckpts)

— [ALGORITHM] FastFCN (12 ckpts)
— [ALGORITHM] Fast-SCNN (1 ckpts)
— [ALGORITHM] FCN (41 ckpts)

— [ALGORITHM] GCNet (16 ckpts)

— [BACKBONE] HRNet (37 ckpts)

— [ALGORITHM] ICNet (12 ckpts)

— [DATASET] ImageNet-S (3 ckpts)

— [ALGORITHM] ISANet (16 ckpts)

— [ALGORITHM] K-Net (7 ckpts)

— [BACKBONE] MAE (1 ckpts)

— [BACKBONE] MobileNetV2 (8 ckpts)
— [BACKBONE] MobileNetV3 (4 ckpts)
— [ALGORITHM] NonLocal Net (16 ckpts)
— [ALGORITHM] OCRNet (24 ckpts)

— [ALGORITHM] PointRend (4 ckpts)
— [BACKBONE] PoolFormer (5 ckpts)
— [ALGORITHM] PSANet (16 ckpts)

— [ALGORITHM] PSPNet (54 ckpts)

— [BACKBONE] ResNeSt (8 ckpts)

— [ALGORITHM] SegFormer (13 ckpts)
— [ALGORITHM] Segmenter (5 ckpts)
— [ALGORITHM] SegNeXt (4 ckpts)

— [ALGORITHM] Semantic FPN (4 ckpts)
— [ALGORITHM] SETR (7 ckpts)

— [ALGORITHM] STDC (4 ckpts)
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https://github.com/open-mmlab/mmsegmentation/blob/master/configs/dnlnet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/dpt
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/emanet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/encnet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/erfnet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/fastfcn
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/fastscnn
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/fcn
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/gcnet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/hrnet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/icnet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/imagenets
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/isanet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/knet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/mae
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/mobilenet_v2
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/mobilenet_v3
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/nonlocal_net
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/ocrnet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/point_rend
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/poolformer
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/psanet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/pspnet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/resnest
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/segformer
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/segmenter
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/segnext
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/sem_fpn
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/setr
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/stdc
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— [BACKBONE] Swin Transformer (8 ckpts)
— [BACKBONE] Twins (12 ckpts)

— [ALGORITHM] UNet (25 ckpts)

— [ALGORITHM] UPerNet (22 ckpts)

— [BACKBONE] Vision Transformer (11 ckpts)
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https://github.com/open-mmlab/mmsegmentation/blob/master/configs/swin
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/twins
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/unet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/upernet
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/vit

MMSegmentation, % %5 0.30.0
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CHAPTER O

YIIgE— &R

MMSegmentation F] PAIRAT 20 fi 2N R A AE A A K 4k, 2 36 ] MMDistributedDataParallel Al
MMDataParallel fii%,

Bkt (H & log FIKz# s checkpoints ) 58 R A7 2 TAERR AR ORI B, & nl DA S fic B SO LY
work_dir ?‘Eﬁﬁ”zo

E—EERRUE, FATENTER LS EPPABRLR I . GmT DATE VI ZRIC B S b N R B 2 HoR MU 1AL
[Ea] i o

evaluation = dict (interval=4000) # % 4000 iterations TFff— K4 AL B 4E 6

* TR *: AENESCPFEAYERIASE ST LA 4 K GPU Al 2 H E/GPU (B batchsize = 4x2 = 8) LT
iR, GEHATLAE A 8 K GPU A 1 KIE/GPU (LR, T ITA IR 1] cross-GPU ff) SyncBN izt

AT DATE N 2R3 2 F1 GPU A7 2 [T o 2445284 5l 3% Batch Size LR AIHT, A PAfE#--cfg-options
model.backbone.with_cp=True ,ffiff with_cp k& B1F, HEHFSHE  H-NELHH with_cp
W, B%)ZE M1EH% (Back Propagation, BP), N1 A I E .
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6.1 f& g aH2E %k

6.1.1 /&K GPU jll%k

python tools/train.py ${CONFIG_FILE} [F#k%HH]

AR AR B & L LT AP, T DAVRI A B8 —work—dir ${THE A},

6.1.2 {Ef CPU i)il%k

WERITEHLEA GPU, ARG CPU YIZRA AR {1 8 GPU IZRAiRAE— 2. WA A4 GPU HZ
1B CPU, AR ZAENZRRALIT 4RI EE M GPU.

export CUDA_VISIBLE_DEVICES=-1

Z it B GPU IR A /I

Bt OV P A CPU BTN, iXoRKid Z2tg . B SR AN hfeE N 107 1 FHESA GPU
pLes AT

6.1.3 EHZFk GPU il

sh tools/dist_train.sh CONFIG_FILE GPUS} [H#AHHK]

AT BHTIAY:
» ~-no-validate (AHEH): IIZHIHTIEBALTER k RUEMURERAEAE EHETFR, IR T PAS

i 4 ——no-validate
« ——work-dir ${T/FEsfE)}: fERLE SIS TARRAR S
* ——resume-from ${&& KM} GREMTSEHTAIRL A AL (checkpoint) SCHF (AT AZRZEIN R 7R )
* ——load-from ${# & K} M—"H# A (checkpoint) SCIF RUMBALE (X575 —ME S5 HEATHE )
« ——deterministic: FEFRMMBIA WIS YIGHE, (HEERS TEHA
resume-from fil Load—from [ X 5l
* resume-from JIEHBIREEAMME AR AL AL
* load-from [UMEMAALE, ME 0 RFFIH I

il
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# ERENEED S5 FREXNERT: WORK_DIR=work_dirs/pspnet_r50-d8_512x512_80k_ade20k/
# WE work_dir MAWEE, CHLWE AWK

sh tools/dist_train.sh configs/pspnet/pspnet_r50-d8_512x512_80k_ade20k.py 8 —--work_
—dir work_dirs/pspnet_r50-d8_512x512_80k_ade20k/ —--deterministic

TR AEIZRS, BRI H S RAFAE “work_dirs/” "I I BCEL SCPF AT SCPFJe gt b AR A 7
¥ “work_dirs/”, [H Ay 56k B AR T AMTC B SCAF45 R EIRT AT F oo A SRARREAE HA 7 PRAFAC L S,
AT S8R, Bl

1ln -s YOUR_WORK_DIRS MMSEG }/work_dirs

6.1.4 FEENHRLBEHEMES

WEREAE AW FEdh 2 MES, Bl 8 & GPU — M lgs B 24 4 & GPU IMIZMT45, R
BIXEE S P E AR RS (BRI 29500) SRaEfpimimss . B, HFLAMEEE RuntineError:

Address already in use,

ARG 4 dist_train.sh KRB MIILHES , BT LR 71 FIFFEAE R PORT BT

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

6.2 &M ZaH il

QAR AEARE FH il ethernet JEZERAIZ G ¥l BRI PAGE F DA R a4
TEHE—EHla L

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

—sh SCONFIG $GPUS

e —Ghlas b

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

—sh $SCONFIG $GPUS

HR, ARG R E M E R LGP IIE, IR ARmE.
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6.3 {EHH slurm EBFSH

Slurm S — MR AT EEFEV I E RS . 7EH Slurm FPERYLERES, n] DA slurm_train.sh R #E4 71125
CAGI S ES ISRV I s Py 1|

1E% GHlgs Ll gk

[GPUS=5{GPUS}] sh tools/slurm_train.sh PARTITION JOB_NAME CONFIG FILE} —--work-

—dir RK_DIR

X HUA—ME dev 4y X _EAHT 16 Bk GPUs 1)1 PSPNet il 1~

GPUS=16 sh tools/slurm_train.sh dev pspr50 configs/pspnet/pspnet_r50-d8_512x1024_40k_
—cityscapes.py work_dirs/pspnet_r50-d8_512x1024_40k_cityscapes/

Y slurm_train. sh fE— TR LESIZMESR, HFEIREAFEG 1S, X R T =FBE:
i1

I configl.py HiXHE:

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

I config2.py HiXE:

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

SR G AT AGE i configl.py F11 config2.py JE sl MEM:

CUDA_VISIBLE_DEVICES=0,1,2,3 GPUS=4 sh tools/slurm_train.sh PARTITION JOB_NAME }.,
—configl.py tmp_work_dir_1
CUDA_VISIBLE_DEVICES=4,5,6,7 GPUS=4 sh tools/slurm_train.sh PARTITION JOB_NAME }._.

—config2.py tmp_work_dir_2

a2

BT ABLE A R IE A5 o 1, AR BB SO, (b2l “cfg-options™, AT L EL SCIF AP HIERIA
Uit 1o

CUDA_VISIBLE_DEVICES=0,1,2,3 GPUS=4 sh tools/slurm_train.sh PARTITION JOB_NAME }.,
—configl.py tmp_work_dir_1 --cfg-options dist_params.port=29500
CUDA_VISIBLE _DEVICES=4,5,6,7 GPUS=4 sh tools/slurm_train.sh PARTITION JOB_NAME }..

—config2.py tmp_work_dir_2 --cfg-options dist_params.port=29501

53t 3:
ST DARE I BR4EAS 5 MASTER_PORT “7Efr4

>
._E..
%
I

E
O
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CUDA_VISIBLE_DE\ $=0,1,2,3 GPUS=4 MASTER_PORT=29500 sh tools/slurm_train.sh

— {PARTITION OB_NAME } configl.py tmp_work_dir_1

S=4,5,6,7 GPUS=4 MASTER _PORT=29501 sh tools/slurm_train.sh

CUDA_VISIBLE_DEVIC

— {PARTITION JOB_NAME } config2.py tmp_work_dir_2

6.3. {#MH slurm EE{EHZ 33
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CHAPTER /

{8 AT 2R B HETE

A TFEAEM X AR PG 72 B Kl de (Cityscapes, PASCAL VOC, ADE20k &%) _ER9ZEAL, A28 T BlH A
HIRAHEAY, hiRf—®mg APL

7.1 i — P BHER

e FiR GPU
 CPU
* BT RZ R GPU
* ZHR
LR PARE I DATF iy 2 R i — R .

# B 6PU MR
python tools/test.py S{EE XL{f} S{E AL} [——out S{LFELH)] [-—eval SO [—-

—show]

# CPU: WRMNBRA crUu, MK EREFR GPU WK%
# CPU: WRALEH GPU, MAKLER crPU HEATE GPU MHAMA
export CUDA_VISIBLE_DEVICES=-1 # Z/ GPU

python tools/test.py S{E & L{F} & i

—show]
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# ZF Gpru MK
./tools/dist_test.sh B & W 2 B SO GPU # H} [--out R [--eval PP
(G

AEBH
* RESULT_FILE: pickle %0 45 R0 X4, RN L1488, S5 R ARS8 % IR F
o (MMseg v0.17 2 )5, args.out X - S GAFTTAS IS Hh [ 45 SR 58 2 43 B B G R AF I A2 )

* EVAL_METRICS: 7E45 5 BURFITAL I FE R « 1X B e THAREE , mIoU X T Irfy Sl AR nl 3545, 1%
Cityscapes Z#iE ] DA IT cityscapes iy R LA, MBIRIER mIoU —#.

o ——show: QURBIEE, HHIERGAE—KENG B R HAE — 1 DR . BAUGE R
Hurite, 3 BAER R GPU . WA GUIFE SRS L] ], 6 Wi 258 2 55 cannot
connect to X server

o ——show-dir: WERMHEE , 7 HIGRRFAE—IKIEG I ORI AR AAE e 2 U . BAUUEH
KPR Gk, I HAE XK GPU L. %S5, SRR 2 GUIL,

e ——eval-options: LTI AT RS LT, YikE efficient_test=True i}, BH-SREPEIZEREE
AR S HLPATT ) CPU AT . TE A AR 5 R f-E2SE) (KT 20GB) . (MMseg v0.17 2
JG, efficient_test ANEAR, WATHEM T testapi, i ili H—Fhiiz 2 ng AR AP IR AE
EIRIRCR.)

¥
B E 4R 86 5 S0 2 309 checkpoints/ B,
1. W4k PSPNet H- ] MALSE R . # FATEE T8 F—ik &

python tools/test.py configs/pspnet/pspnet_r50-d8_512x1024_40k_cityscapes.py \
checkpoints/pspnet_r50-d8_512x1024_40k_cityscapes_20200605_003338-2966598c.

——show

2. s PSPNet H-GRAFIHE H 11 AE T2 J5 iyl B4k

python tools/test.py configs/pspnet/pspnet_r50-d8_512x1024_40k_cityscapes.py \
checkpoints/pspnet_r50-d8_512x1024_40k_cityscapes_20200605_003338-2966598c.
—pth \
——show-dir psp_r50_512x1024_40ki_cityscapes_results

3. 1EH4E PASCAL VOC (ARAFINASE ) LIl PSPNet 7744 mIoU

python tools/test.py configs/pspnet/pspnet_r50-d8_512x1024_20k_vocl2aug.py \
checkpoints/pspnet_r50-d8_512x1024_20k_vocl2aug_20200605_003338-c57ef100.pth \

—-—eval mAP
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4. /1] 4 -k GPU Jli PSPNet, Ff HAEARHE mloU F cityscapes it HLITAliF 2

./tools/dist_test.sh configs/pspnet/pspnet_r50-d8_512x1024_40k_cityscapes.py \
checkpoints/pspnet_r50-d8_512x1024_40k_cityscapes_20200605_003338-2966598c.

4 —-out results.pkl --eval mIoU cityscapes

TR AE cityscapes mloU FIFKATHY mloU fitn e i —LE 225 (~0.1%) . [H cityscapes BRIAEHRHEIE B
FEAS Z /DA TINBCFS , TiBATT FrA R ST R BB 1 75 A K452 mIoU.

5. 1E cityscapes ¥(ffi4E I 4 - GPU i PSPNet, F/£)i png SO PAHR S 45 B T WA IR 55

B R E S SN A i configs/pspnet /pspnet_r50-d8_512x1024_40k_cityscapes.
Py,

data = dict(
test=dict (
img_dir='leftImg8bit/test',

ann_dir="'gtFine/test"))

W5, EATI.

./tools/dist_test.sh configs/pspnet/pspnet_r50-d8_512x1024_40k_cityscapes.py \
checkpoints/pspnet_r50-d8_512x1024_40k_cityscapes_20200605_003338-2966598c.

4 ——-format-only —--eval-options "imgfile prefix=./pspnet_test_results"

ERTEAF e . /pspnet_test_results HLAGEIEAY png SO, BMF A PABAT zip -r

results.zip pspnet_test_results/ HHERL zip 45 evaluation server .

6. 1 Cityscapes $(dfa 4k L1 CPU R N AF LR I DeeplabV3+ mIoU 845 GRA RIS

python tools/test.py \
configs/deeplabv3plus/deeplabv3plus_r18-d8_512x1024_80k_cityscapes.py \
deeplabv3plus_r18-d8_512x1024_80k_cityscapes_20201226_080942-cff257fe.pth \
——eval-options efficient_test=True \

—-—eval mIoU

fif] pmap W &EH CPU NIETHM, efficient_test=True &ffi %y 2.25GB [ CPU 1%,
efficient_test=False &f§i[f]%) 11.06GB [ CPU NiE. XPAES AL AR L CPU N
ff. (MMseg v0.17 ZJ5, efficient_test ZECRFATAR, AT T —Fhriz gy Ok B hna
P A PPAL R R AL R - )

7. 1t LoveDA $#i#E | 1 - GPU {lili{ PSPNet, 42 png SCPEPAEHRE 2 25 B 77 VAl 55 4

B, TEERE CHEBIMNEG: configs/pspnet/pspnet_r50-d8_512x512_80k_loveda.py,
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data = dict (
test=dict (
img_dir='img_dir/test',

ann_dir="ann dir/test'))

Wi, BEATI .

python ./tools/test.py configs/pspnet/pspnet_r50-d8_512x512_80k_loveda.py \
checkpoints/pspnet_r50-d8_512x512_80k_loveda_20211104_155728-88610f9f.pth \

——-format-only —--eval-options "imgfile prefix=./pspnet_test_results"

BATEMIE . /pspnet_test_results HAGH| LAY png SO EHAFF AEAT zip -r —J
Results.zip pspnet_test_results/ LA zip XH45 evaluation server ,

38 Chapter 7. {ERTIGERRE


https://codalab.lisn.upsaclay.fr/competitions/421

CHAPTER 8

HIE 1 FIMEXH

TAVEA TR MR BB FRATOACE B, X TR 2508, R EEERRE M, &0 hsfT
python tools/print_config.py /PATH/TO/CONFIG £ EHSZEWEE /. EILT AMEH S5
--cfg-options xxx.yyy=zzz A&HETHIME.

8.1 ELEXFHI%H

1E config/_base_ I NHA 4 FlEARZH 80 Hia4E (dataset), FH21 (model), {IIZ5TEH (schedule) I
BATHF A ERIA I B (default runtime) . 722 5 YAER W] DA 5 b 1o 21 3% Lo (4084755 o 3K, 1% DeepLabV3,
PSPNet iX #E IR 0] DAZE 7 Hbgi A i . 9ok H _base_ FIWIRIEIIBCE MM R458c & (primitive) .
KT A A [F] A SO R AT B SCOE, e RAT— AR I A0 B UG C B S . I A i S % 4k
AR E XA A SO KRR RE SRR B SO B R AR IR T 3.

AT EFREAR, AL X TS MR B A W B RCE SO i, W — & MUE T DeepLabV3, fifi ]
HEHE eV iZiEId R E _base_ = ../deeplabv3/deeplabv3_r50_512x1024_40ki_cityscapes.py
Rk A EL il DeepLabV3 2544, F-2 08 MUBC SO B A A 25 PASE JBL4kK
WEREIEAE @ — e BT, ERaRA M AR5, AT REFREAE configs Tl
A xxxnet . BFELNRSCRY, WS mmey .

39
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8.2 EEENHHaMIE

AT I T 0 P RS 25 i 44 B SO, A X Tk i DU [ 1 AR

{model}_{backbone}_[misc]_[gpu x batch_per_gpu]_{resolution}_{iterations}_{dataset}

{xxx} SPERWF [yyy] 2FTER .
* {model}: BIMA, HlUl psp, deeplabv3 5555
+ {backbone}: ETMLFZ, HIU r50 (ResNet-50), x101 (ResNeXt-101)
o [misc]: AP R KX BEABEE /A, B0 dconv, gcb, attention, mstrain
* [gpu x batch_per_gpul: GPU $(HFI44> GPU MFEASL, BRINH 8x2
 {iterations}: YIZEMRF L, W 160k

e {dataset}: iPEHE, U cityscapes, vocl2aug, ade

8.3 PSPNet #—4 ¥

SN T BB 2 AR AN TRAT A 1 SO FIHE SR 4 58 BE S B SO AR, FATHE T T X /] ResNetS0V1ce [
PSPNet f{RCE SIS T HEAN BRG] . 3 2 AOTEAR G TR AL A 5 AT 2% APT SO

norm_cfg = dict (type='SyncBN', requires_grad=True) # 4 Z|MEZFE ¥ F)H SyncBN
model = dict (

type='EncoderDecoder', # 4 %% (segmentor) W4F

pretrained='open-mmlab://resnet50_vic', # ¥WMWEN ImageNet T %4 =T W%
backbone=dict (

type='ResNetVic', # FTWEHEL . THAETESE mmseg/models/backbones/resnet.

—py

depth=50, # ETHMLWEE. #EEH 50 fn 101,

num_stages=4, # ETMLERE (stages) % H, REREFEWHFMERENE LY head Hin
No

out_indices=(0, 1, 2, 3), # HBMRAFAEWFLEEHBH R,
# ®—F (layer) W= (dilation rate),
# H—F (layer) Wi¥ K (stride).
norm_cfg=dict ( # H—1ME (norm layer) ME. &,
type='SyncBN', # H—{LEWXAG. #FZ SyncBN.
requires_grad=True), # ZEWNEHBE—WEH gamma f1 beta,
norm_eval=False, # = &K% BN EWH%itT.
style='pytorch', # =FTMEWRK, 'pytorch’ BEEREF KA 2 WEH 3x3 %, 'caffe
! BRRFKA 2 HEH 1x1 £R.
contract_dilation=True), # 4% > 1, EEAEE N2 HE.
decode_head=dict (

dilations=(1, 1, 2, 4),
strides=(1, 2, 1, 1),

Q¥iEi3)
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type='PSPHead', # ff#3L (decode head) Wk¥H . THG&TFES%E mmseg/models/
—~decode_heads,
in_channels=2048, # fRHLWim \EHEH.
in_index=3, # BRAFWHME (feature map) WEE|.
channels=512, # fHLdEA (intermediate) WM.
pool_scales=(1, 2, 3, 6), # PSPHead FH#u. (avg pooling) WM (scales). 4@
dropout_ratio=0.1, # #ANEKELXE (classification layer) Z R M dropout .
num_classes=19, # 2 EWEHMHEKE. BEHAT, cityscapes 4 19, vOC % 21,
ADE20k % 150,
norm_cfg=dict (type='SyncBN', requires_grad=True), # H—{EWEEmN.,
align_corners=False, # fH 2 ¥ K/ (resize) W align_corners 5 ¥,
loss_decode=dict ( # f# 3k (decode_head) E ik &I EET.
type='CrossEntropyLoss', # 74 % B4 H B H & & H £,
use_sigmoid=False, # N ZERZEFEH sigmoid .
loss_weight=1.0)), # M@k EHREHNE,
auxiliary_head=dict (
type='FCNHead', # # Bk (auxiliary head) W#%. T H&TFES % mmseg/models/
—decode_heads,
in_channels=1024, # #HBLmi B E#.
in_index=2, # WHEBWHEIMLE (feature map) WZEF,
channels=256, # HBkH A (intermediate) W EHEH.
num_convs=1, # FCNHead B %4 (convs) W4 EH. #H-E2@%EH 1.
concat_input=False, # f4kXE (classification layer) ZH & &#EE (concat) #y N#fu
HERE .
dropout_ratio=0.1, # #AN&KEHEE (classification layer) ZHW dropout WA,
num_classes=19, # KHHEWMHEKE., HWEFENT, cityscapes 4 19, voCc 4 21,
ADE20k % 150,
norm_cfg=dict (type='SyncBN', requires_grad=True), # [H—{LE W &,
align_corners=False, # f# E¥ K/ (resize) ) align_corners H#.
loss_decode=dict ( # #HByk (auxiliary head) B % & E0WEE T,
type='CrossEntropyLoss', # 4 EEFHNMERE ML,
use_sigmoid=False, # %3 EREEGME sigmoid ¥iE.
loss_weight=0.4))) # HBELXEREMGNE. FAREH 0.4,
train_cfg = dict() # train_cfg YN E—/EEE.
test_cfg = dict (mode='whole') # W#&#ER, #HFHE 'whole’' f# 'sliding'. 'whole': RKE#%&
A% (fully-convolutional) M. 'sliding': EGEEMEFHBETED (sliding crop window) .
dataset_type = 'CityscapesDataset' # HFEEER, KW AKEXHEE.
data_root = 'data/cityscapes/' # KIEWRERZ.
img_norm_cfg = dict( # EHGH—WEE, KRB @A EE&.
mean=[123.675, 116.28, 103.53]1, # WNLEERATHINSGEE T HMLEER G FHE.
std=[58.395, 57.12, 57.3751, # BINLERATHINEETREEE ATEZ.
to_rgb=True) # TINLGERTHINLGET W% EGKEEIT.

Qi3]
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crop_size = (512, 1024) # WZHHHRT AN
train_pipeline = [ # %4
dict (type='LoadImageFromFile'), # % 1 MR, M S AR B 3 B4
dict (type='LoadAnnotations'), # % 2 Mnf, I TYWEEZ, mECHEEFE.
dict (type='Resize', # TUEGMHLIEANHEER .
img_scale= (2048, 1024), # FE&HEAKNE.
ratio_range=(0.5, 2.0)), # HKEH HHHATE.
dict (type='RandomCrop', # FEALE W % aT FHGFnH B AN R ) s e,
crop_size=(512, 1024), # MHLRYEMGLE K patch B AN
cat_max_ratio=0.75), # EAKZ|T DL 7MY 5 A X B A,
dict (
type='RandomFlip', # #%# @M ELEREANGRER T HRAE.
flip _ratio=0.5), # E#EAHHEE
dict (type='PhotoMetricDistortion'), # & b — o7 k4 wh 5wy W3 Fn E 02 B oy S4B 38 1 dh i

.
dict (
type='Normalize', # H—1{%u7E %8B35 ) dmid.
mean=[123.675, 116.28, 103.53]1, # W¥WH#EE img norm cfg —%, WH img _norm cfg.
=

std=[58.395, 57.12, 57.3751, # %%,
to_rgb=True),
dict (type='Pad', # H7 4w EGE AN HIER S WIRE,
size=(512, 1024), # ExHEEZAN.
pad_val=0, # HEHETHE.
seg_pad_val=255), # 'gt_semantic_seg' MWETIH.
dict (type='DefaultFormatBundle'), # uAt By & 4B 0 2AB 4.
dict (type='Collect', # REHKE B LMY 1Lt B 08 HEHRE,
keys=['img', 'gt_semantic_seg'])
]
test_pipeline = [
dict (type='LoadImageFromFile'), # % 1 N, AXHRZEMm#EEE.
dict (
type='MultiScaleFlipAug', # HEMRMEEW) (test time augmentations).
img_scale=(2048, 1024), # REMAHTREEGHRZAMME. AT REEGANHRE,
flip=False, # JIRK ZFEEER.
transforms=[
dict (type='Resize', # #RAKTEGANGHER .
keep_ratio=True), # REFRFEMEHLY, XEWEGLPILENE = LT ERA
BRNHEE.
dict (type='RandomFlip'), # # /&% RandomFlip BEZ#WAMERAEER, Y.
—flip=False W ERTHEM.
dict (
type='Normalize', # H—WEBWES, K H img _norm_cfg,

Qi3]

42 Chapter 8. ##2 1: #I)EEXH



MMSegmentation, %% 0.30.0

1
data

mean=[123.675, 116.28, 103.5317,
std=[58.395, 57.12, 57.375],
to_rgb=True),

dict (type='ImageToTensor', # ¥EGH 4K E
keys=["img']),

dict (type='Collect', # W& M B 040 69 5 # B R R A2
keys=["img'])

1)

= dict (
samples_per_gpu=2, # ¥/~ GPU #] Batch size
workers_per_gpu=2, # ¥4 GPU 4-F By i H & RS
train=dict ( # WEHKEERE
type='CityscapesDataset', # BEEMEF, M¥ 5% H mmseg/datasets/.
data_root='data/cityscapes/', # HEEWRE .
img_dir='leftImg8bit/train', # FHIEEEGHN 1L,
ann_dir='gtFine/train', # HEETENXHE.
pipeline=[ # ##f, WX WAEH train pipeline ¥ K.
dict (type='LoadImageFromFile'),
dict (type="'LoadAnnotations'),
dict (
type='Resize', img_scale=(2048, 1024), ratio_range=(0.5, 2.0)),
dict (type='RandomCrop', crop_size=(512, 1024), cat_max_ratio=0.75),
dict (type='RandomFlip', flip_ratio=0.5),
dict (type='PhotoMetricDistortion'),
dict (
type="'Normalize',
mean=[123.675, 116.28, 103.531,
std=[58.395, 57.12, 57.375],
to_rgb=True),
dict (type='Pad', size=(512, 1024), pad_val=0, seg_pad_val=255),
dict (type='DefaultFormatBundle'),
dict (type='Collect', keys=['img', 'gt_semantic_seg'])
1)y
val=dict ( # RIEHEENRE
type='CityscapesDataset’,
data_root='data/cityscapes/"',
img_dir='leftImg8bit/val',
ann_dir="'gtFine/val',
pipeline=[ # W HAEIZEW test_pipeline E#H MR,
dict (type='LoadImageFromFile'),
dict (
type="'MultiScaleFlipAug',

Qi3]
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img_scale= (2048, 1024),
flip=False,
transforms=[
dict (type='Resize',
dict (type='RandomFlip'),
dict (
type='Normalize',
mean=[123.675, 116.28,
std=[58.395, 57.12,
to_rgb=True),
dict (type='ImageToTensor',
dict (type='Collect',

1)
test=dict (
type='CityscapesDataset"',
data_root='data/cityscapes/',
img_dir='leftImg8bit/val',
ann_dir='gtFine/val',
pipeline=|
dict (type='LoadImageFromFile'),
dict (
type="'MultiScaleFlipAug',
img_scale= (2048, 1024),
flip=False,
transforms=[
dict (type='Resize',
dict (type='RandomFlip'),
dict (
type='Normalize',
mean=[123.675, 116.28,
std=[58.395, 57.12,
to_rgb=True),
dict (type='ImageToTensor',
dict (type='Collect',
1)
1))

keep_ratio=True),

103.53],

57.3751,

keys=['img']l),

keys=["img'])

keep_ratio=True),

103.53]7,

57.3751,

keys=["'img']),

keys=["img'])

log_config = dict(
interval=50,

hooks=[ # I

dict (type='TextLoggerHook",
dict (type="'TensorboardLoggerHook',
dict (type='MMSegWandbHook",

‘wandb

# EMEEH
# FTE AR R
GH B PATH AT

(register logger hook) W& X,

by_epoch=False),
by_epoch=False),

by_epoch=False, # ¥ Wandb B%k7#, UHEEL %

CFoiaks:)

44
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(2 E30)
init_kwargs={'entity': "OpenMMLab", # Ji T #3% wandb # %k
'project': "mmseg", # WandB W I H 4

'config': cfg_dict}), # & https://docs.wandb.ai/ref/
wpython/init WHBESWiath 5K
1)

dist_params = dict (backend="nccl') # HATEELANNGH S5, moFEFTHILE.

log_level = '"INFO' # HEWHA.

load_from = None # N— /4B EEMBMAERTINEHEAE, CHATLHAN L.

resume_from = None # N4 EEREEREMEE (checkpoints), NHMEAENGE EERFHRBRRIFHBKE

k.
workflow = [('train', 1)] # runner WI{EWm#A. [('train', 1)] BEERERA—ANITEnEWALTIE

WA 'train' RIAT—K. B runner.max_iters’ TAERBINSGHEEEERBEN 40000 K.
cudnn_benchmark = True # &% &#F cudnn_benchmark ik, TxtT EE#ANA/NE T LRI ZE
o
optimizer = dict( # ATHEMLMENEE XH. X#F PyTorch FHFARMAE, RHEMNHNSHKS
pPyTorch B &ESH—%.

type='SGD', # M BEFE, ELHWY T S5FE https://github.com/open-mmlab/mmcv/blob/
—master/mmcv/runner/optimizer/default_constructor.py#L13,

1r=0.01, # HABWFIE, ZRUERAN ESBANLE PyTorch X4,

momentum=0.9, # F & (Momentum)

weight_decay=0.0005) # SGD WEMME (weight decay).
optimizer config = dict() # ATHEMMNES (optimizer hook) WEE X, PATHH HSHEH
—https://github.com/open—-mmlab/mmcv/blob/master/mmcv/runner/hooks/optimizer.py#L8&,
lr_config = dict(

policy='poly', # VEREMNER, FAEXEF Step, Cosinednnealing, Cyclic % . #F Mo
—https://github.com/open-mmlab/mmcv/blob/master/mmcv/runner/hooks/lr_updater.py#L9 %
#% LrUpdater W&,

power=0.9, # %W AFEW (polynomial decay) W .

min_1r=0.0001, # FRBEINEMZANFETE,

by_epoch=False) # &% EE/) epoch £H¥ 3%,
runner = dict(

type='IterBasedRunner', # ¥@#H W runner WkH (flir IterBasedRunner .
—EpochBasedRunner) .

max_iters=40000) # 4 #MERBE AN, & T EpochBasedRunner {ff ‘max_epochs' .
checkpoint_config = dict( # ¥EMEARHT (checkpoint hook) WEEE X{F., FATHEFESE_
—https://github.com/open—-mmlab/mmcv/blob/master/mmcv/runner/hooks/checkpoint.py,

by_epoch=False, # Z%#%E4/| epoch £% runner.

interval=4000) # RAFHFERE
evaluation = dict( # WHEFPFEH (evaluation hook) WEE L. W ES%E mmseg/core/
—evaluation/eval_hook.py.,

interval=4000, # TPf&Hy 885

metric="mIoU') # iF(EH 44T

(i)
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8.4 FAQ

8.4.1 PHEEMEENHEMN—LIBAE.

HEF, BWHFSIEE _delete_=True X ZMERAACE SO B AY—SIf N 25 . B PAS B mmey SRS
— R HRIE S .

£ MMSegmentation B, FU1°5 7 2% PSPNet (1) 3= T P 25 1 FE 2L Py 25

norm_cfg = dict (type='SyncBN', requires_grad=True)
model = dict (
type="MaskRCNN',
pretrained='torchvision://resnet50"',
backbone=dict (
type='ResNetVlc',
depth=50,
num_stages=4,
out_indices=(0, 1, 2, 3),
dilations=(1, 1, 2, 4),
strides=(1, 2, 1, 1),
norm_cfg=norm_cfg,
norm_eval=False,
style='pytorch',
contract_dilation=True),
decode_head=dict (...),

auxiliary_head=dict (...))

ResNet Fl HRNet i FI A [a] 1) 56 gl 2 Aa 2

_base_ = '../pspnet/psp_r50_512x1024_40ki_cityscpaes.py'
norm_cfg = dict (type='SyncBN', requires_grad=True)
model = dict (
pretrained='open-mmlab://msra/hrnetv2_w32"',
backbone=dict (
_delete_=True,
type="HRNet',
norm_cfg=norm_cfg,
extra=dict (

stagel=dict (

(FTgkEh)
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https://mmcv.readthedocs.io/en/latest/understand_mmcv/config.html#inherit-from-base-config-with-ignored-fields
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num_modules=1,
num_branches=1,
block="BOTTLENECK',
num_blocks=(4, ),
num_channels= (64, )),
stagez2=dict (
num_modules=1,
num_branches=2,
block='BASIC',
num_blocks= (4, 4),
num_channels= (32, 64)),
stage3=dict (
num_modules=4,
num_branches=3,
block="BASIC',
num_blocks= (4, 4, 4),
num_channels= (32, 64, 128)),
staged=dict (
num_modules=3,
num_branches=4,
block="'BASIC',
num_blocks=(4, 4, 4, 4),
num_channels=(32, 64, 128, 256)))),
decode_head=dict (...),

auxiliary_head=dict(...))

_delete_=True ¥fH#HiELE backbone I N T R4

84.2 FREENHENPEIEE

B B L M e e, BlAnEdesE BN train_pipeline/test_pipeline. fR2OEEIMNE, 1E
TRCE SR RUE SR AL B, SR A ik S A B A B e I, FRATT AR A E I 2R i

i}, PSPNet f9£ RJEHI& (multi scale strategy), train_pipeline/test_pipeline EHATEEB A F
e

_base_ = '../pspnet/psp_r50_512x1024_40ki_cityscapes.py'
crop_size = (512, 1024)
img_norm_cfg = dict(

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

dict (type='LoadImageFromFile'"),

dict (type='LoadAnnotations"'),

dict (type='Resize', img_scale=(2048, 1024), ratio_range=(1.0, 2.0)), #HR [1.,o

2.] Qi)
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dict (type='RandomCrop', crop_size=crop_size, cat_max_ratio=0.75),
dict (type='RandomFlip', flip_ratio=0.5),
dict (type='PhotoMetricDistortion'),
dict (type='Normalize', **img_norm_cfqg),
dict (type='Pad', size=crop_size, pad_val=0, seg_pad_val=255),
dict (type='DefaultFormatBundle'),
dict (type='Collect', keys=['img', 'gt_semantic_seg'l]),
1
test_pipeline = [
dict (type="'LoadImageFromFile'"),
dict (
type="'MultiScaleFlipAug',
img_scale= (2048, 1024),
img_ratios=[0.5, 0.75, 1.0, 1.25, 1.5, 1.75], # BRZRENK (multi scale._
—~testing),
flip=False,
transforms=[
dict (type='Resize', keep_ratio=True),
dict (type='RandomFlip'),
dict (type='Normalize', **img_norm_cfgqg),
dict (type='ImageToTensor', keys=['img']),
dict (type='Collect', keys=['img']),
1)
]
data = dict (
train=dict (pipeline=train_pipeline),
val=dict (pipeline=test_pipeline),
test=dict (pipeline=test_pipeline))

BATE e LHM train_pipeline/test_pipeline R)51& %] data H,
R, QERFLATAEM SyncBN Yk F] BN 8i# MMSyncBN, AR ZHCE S AR —> norm_cfg.

_base_ = '../pspnet/psp_r50_512x1024_40ki_cityscpaes.py'
norm_cfg = dict (type='BN', requires_grad=True)
model = dict (

backbone=dict (norm_cfg=norm_cfqg),

decode_head=dict (norm_cfg=norm_cfgqg),

auxiliary_head=dict (norm_cfg=norm_cfqg))
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CHAPTER 9

#i2 2 BENBIES

9.1 BT EHARYBEREFHBIER

B f] B T VR R S R A T A, LGS I T K

W B S S RR—

F— my_dataset
F— img_dir
F—— train

F— xxx{img_suffix}

F—— yyy{img_suffix}
F—— zzz{img_suffix}

xxx{seg_map_suffix}

zzz{seg_map_suffix}

l_

.

|  }b— yyy{seg_map_suffix}
[ —

Ii

— IR i img_dir/ann_dir HL[RJRE ¥ 2810 SCHFAL

WREE split 4L, FATHME img_dir/ann_dir HLAYSCHES0MER . FATAT DAX BAFEAE split SCA HLEY)
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SR RIS

B RASN, —AS split SCAUN R TR

XXX

222

HAE

data/my_dataset/img_dir/train/xxx{img_suffix}, data/my_dataset/img_dir/train/
zzz{img_suffix}, data/my_dataset/ann_dir/train/xxx{seg_map_suffix}, data/

my_dataset/ann_dir/train/zzz{seg_map_suffix} Rigimik.

HE: 2R E G ER H W), P B EENTEEZ (0, num_classes - 11. AP
pillow [f) " P W A A0 & B 6 I AR
9.2 @it BRENIEETEHIEHESE

MMSegmentation [R]Ff S FHE G HHEE LNk M1 E S R (concat), B4 (repeat) Fl1Z KR A (multi-image
mix) IR,

9.21 EFMIER

FA1f# ]l RepeatDataset fERI%E (wrapper) KB Hd4E. B0, iR IEEPE4EE Dataset_A, AT
BEY, BECHINT:

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

type='Dataset_A"',

pipeline=train_pipeline
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9.2.2 HHEHIER

A 2 P A PHEERAE

L AR AR PHE R B R R R 288, (HA R AR SCIE, S0RT AR AN B 5 PR s AR o e

pELE
L Gt VFal ABHE P MR SO R ann_dir

dataset_A_train = dict (
type='Dataset_A"',
img_dir = 'img_dir’',
ann_dir = ['anno_dir_1', 'anno_dir_2'7,

pipeline=train_pipeline

2. B PARDHEMAS split SUFPIR

dataset_A_train = dict (
type='Dataset_A"',
img_dir = 'img_dir',
ann_dir = 'anno_dir"',
split = ['split_1.txt', 'split_2.txt'],

pipeline=train_pipeline

3. st DARIINPFE ann_dir PRSI split SUAFSIIRE

dataset_A_train = dict (
type='Dataset_A"',
img_dir = 'img_dir',
ann_dir = ['anno_dir_1', 'anno_dir_2'7,
split = ['split_1.txt', 'split_2.txt'],

pipeline=train_pipeline

TEXFERIEML R, ann_dir_1 fil ann_dir_2 43BIXN T split_1.txt fll split_2.txt

2. QRBAEPFEA B AR . B5RT LAUTR K PR A A e S

dataset_A_train = dict ()
dataset_B_train = dict ()

data = dict (
imgs_per_gpu=2,

workers_per_gpu=2,

(R gksh)

9.2. BT RAKIEETHRIES 1
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(£ 50

train = [
dataset_A_train,
dataset_B_train

I

val = dataset_A_val,

test = dataset_A_test
)

— AN IRG TR 43 ER Dataset_A fil Dataset _BN KA MK, SRGH-APHEEL EHEHRE

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

pipeline=train_pipeline

)
dataset_A_val = dict (

pipeline=test_pipeline
)
dataset_A_test = dict(

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

pipeline=train_pipeline

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

(Rt
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test = dataset_A_test

9.23 ZEES

AT A MultiImageMixDataset fEh U % (wrapper) X IR & 2 W &£ W E A
MultiImageMixDataset H] PA#ZE{Ll mosaic F1 mixup £ EIRSHHRE) .

MultiImageMixDataset 5 Mosaic $dRE)—d M H I H 1

train_pipeline = [
dict (type='RandomMosaic', prob=1),
dict (type='Resize', img_scale=(1024, 512), keep_ratio=True),
dict (type='RandomFlip', prob=0.5),
dict (type='Normalize', **img_norm_cfqg),
dict (type='DefaultFormatBundle'),

dict (type='Collect', keys=['img', 'gt_semantic_seg'l]),

train_dataset = dict (
type="'MultilImageMixDataset"',
dataset=dict (
classes=classes,
palette=palette,
type=dataset_type,
reduce_zero_label=False,
img_dir=data_root + "images/train",
ann_dir=data_root + "annotations/train",
pipeline=|
dict (type='LoadImageFromFile'),
dict (type='LoadAnnotations"'),

)y

pipeline=train_pipeline
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cHAPTER 10

#iz2 3 BEXHERIE

10.1 FiEREN R

e IGE IR, FRA1H A Dataset fll DataLoader i LFEMHIEMEL . Dataset R [Al—MEHENZ
B BTG N TR R AN S8 BONEE UEd, AR GG R A ARFER R, A1
£ MMCV B 5| A—4#f) DataContainer ZEHI 45 DU SERN 43 KA R /N S A B8 o

WY, HERXE .

B HEAS AR B AR R AR Y o B — S e ST Al b AR FidE (annotations) {5 R, Ti— M4k
PR g TR — M I G PR . — N IRARATE T — R, B EAE R — AR A
A, RJEHE R IS TR AR A

3% g VR T] AR B N 4% (data loading), TiiAb3H (pre-processing), #&CZA5 4k (formatting) F1{ i Heh 5 H 1t i

(test-time augmentation).

NIRRT 2 PSPNet f)— ik :

img_norm_cfg = dict (

mean=[123.675, 116.28, 103.53], std=[58.395, 57.12, 57.375], to_rgb=True)
crop_size = (512, 1024)
train_pipeline = [

dict (type='LoadImageFromFile'"),

dict (type="'LoadAnnotations"'),

dict (type='Resize', img_scale=(2048, 1024), ratio_range=(0.5, 2.0)),

(

dict (type='RandomCrop', crop_size=crop_size, cat_max_ratio=0.75),

(Rt

55
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dict (type='RandomFlip', flip_ratio=0.5),
dict (type='PhotoMetricDistortion'),
dict (type='Normalize', **img_norm_cfqg),
dict (type='Pad', size=crop_size, pad_val=0, seg_pad_val=255),
dict (type='DefaultFormatBundle'),
dict (type='Collect', keys=['img', 'gt_semantic_seg'l]),
]
test_pipeline = [
dict (type='LoadImageFromFile'),
dict (
type="'MultiScaleFlipAug',
img_scale= (2048, 1024),
# img_ratios=[0.5, 0.75, 1.0, 1.25, 1.5, 1.75],
flip=False,
transforms=[
dict (type='Resize', keep_ratio=True),
dict (type='RandomFlip'),
dict (type='Normalize', **img_norm_cfqg),
dict (type='ImageToTensor', keys=['img'l]),
dict (type='Collect', keys=['img']),

MR RIE, FATIIH BB, BB, BERAA 7 M (dict fields):

10.1.1 #iEhns% Data loading

LoadImageFromFile
 JII: img, img_shape, ori_shape
LoadAnnotations

o HAIN: gt_semantic_seg, seg_fields

10.1.2 F4b¥E Pre-processing

Resize
o I scale, scale_idx, pad_shape, scale_factor, keep_ratio
o T3 img, img_shape, *seg_fields

RandomFlip

* - flip
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o B img, *seg_fields
Pad

 JII: pad_fixed_size, pad_size_divisor

 TH¥: img, pad_shape, *seg_fields
RandomCrop

« TF ¥ img, pad_shape, *seg_fields
Normalize

* IA9I: img_norm_cfg

o FH: img
SegRescale

o T gt_semantic_seg
PhotoMetricDistortion

o FHT: img

10.1.3 #g&x Formatting

ToTensor

* T i keys $85E
ImageToTensor

© B i keys H8E
Transpose

o Bl keys H8E
ToDataContainer

* T keys 185E
DefaultFormatBundle

o TE¥: img, gt_semantic_seg
Collect

o I img_meta (the keys of img_meta is specified by meta_keys)

o T[4 all other keys except for those specified by keys

10.1. RiEREaR it 57



MMSegmentation, % %5 0.30.0

10.1.4 X B #3255 Test time augmentation

MultiScaleFlipAug

10.2 fpREF0fER BE LHRE

L AT — SRS SRR, Bl my_pipeline.py, BEPA—AFUAENEAF L H—4F

N

from mmseg.datasets import PIPELINES

@PIPELINES.register_module ()

class MyTransform:

def _ call_ (self, results):
results['dummy'] = True

return results

2. FA—AHR

from .my_ pipeline import MyTransform

3. fERCE SR E

img_norm_cfg = dict (

crop_size = (512, 1024)
train_pipeline = [
dict (type="'LoadImageFromFile'),
dict (type="'LoadAnnotations"'),
dict (type='Resize', img_scale=(2048, 1024), ratio_range=(0.5, 2.0)),
dict (type='RandomCrop', crop_size=crop_size, cat_max_ratio=0.75),
dict (type='RandomFlip', flip_ratio=0.5),
dict (type='PhotoMetricDistortion'),
dict (type='Normalize', **img_norm_cfqg),
dict (type='Pad', size=crop_size, pad_val=0, seg_pad_val=255),
dict (type='MyTransform'),
dict (type='DefaultFormatBundle'),

dict (type='Collect', keys=['img', 'gt_semantic_seg'l),

mean=[123.675, 116.28, 103.53], std=[58.395, 57.12, 57.375], to_rgb=True)
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cHaPTER 11

#iE 4 BENEE

11.1 BE M1t 2E (optimizer)

s AR I — Ny Myopt imizer FEILAR,

BRSO HIN a, b, Ml oo BEE TR B SUF RS

XA F AL 2E . BIANAE mmseg/core/optimizer/my_optimizer.py HIA:

from mmcv.runner import OPTIMIZERS

from torch.optim import Optimizer

@QOPTIMIZERS.register_module

class MyOptimizer (Optimizer):

def _ init_ (self, a, b, c)

SR G MR E] mmseg/core/optimizer/
RO I E -

_init_ .py B, XFEEMHES (registry) R K BLX A

from .my optimizer import MyOptimizer

Ja T AYE RS B SRR optimizer MBI MyOptimizer, WIFH/R, FERCESCHFR, MALEH

optimizer H{frE X :
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optimizer = dict (type='SGD', 1lr=0.02, momentum=0.9, weight_decay=0.0001)

HTHAEECRIMCE, BT AR N -

optimizer = dict (type='MyOptimizer', a=a_value, b=b_value, c=c_value)

RATE L X3 T PyTorch HAFATBALES, ME—B ML RAERCE B optimizer d, BN, 40
R apaM, REEEEI &S, 82T A NMEM:

optimizer = dict (type="'Adam', 1lr=0.0003, weight_decay=0.0001)

i 22 AT DA 324 B PyTorch SCRYZRE K% B S5

11.2 FHI{L2Z89#91&E 28 (optimizer constructor)

P, —LEER N RS — SRR E SO SR, IS — 1k (BatchNorm) JZ HL 1T (Y A FE T Jol; (weight
decay). {1 I AT DAJE 1 G ] D10 2 B4 H 3 e R TR IK SE AL E ) (AL s S EL

from mmcv.utils import build_from_cfg

from mmcv.runner import OPTIMIZER_BUILDERS

from .cocktail_optimizer import CocktailOptimizer

QOPTIMIZER_BUILDERS.register_module

class CocktailOptimizerConstructor (object) :

def _ init_ (self, optimizer_cfg, paramwise_cfg=None) :

def _ call__ (self, model):

return my_optimizer

11.3 FAFEMFAEHS (Module)

MMSegmentation B 545 2 FhH {4
* E TR (backbone): HH RETRM A HES:, RMUFIESRI, B4 ResNet, HRNet
* R4k (decoder head): T SCArHIRI MRS R ALIF (152 73 FIZ55L)
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https://pytorch.org/docs/stable/optim.html?highlight=optim#module-torch.optim
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11.3.1 RIFHEIETF ML

X HLFATLA MobileNet Sy B, JE7R Qs i) 34

1. B8 —ASHH X mmseg/models/backbones/mobilenet .py

import torch.nn as nn

from ..builder import BACKBONES

@BACKBONES .register_module

class MobileNet (nn.Module) :

def _ _init__ (self, argl, arg2):

pass

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

pass

def init_weights(self, pretrained=None) :

pass

2. £ mmseg/models/backbones/__init_ .py HESAEIR

from .mobilenet import MobileNet

3. MEBHITCE SO L E

model = dict (

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

arg2=xxx),

11.3.2 HINHTEYARELSL (decoder head)

1t MMSegmentation HUfT, Xt FHrary sk, BATGLH—ELAR L BaseDecodeHead o B A BT B2 Y A5
SR NZAMRE . X HFATLA PSPNet i, J&7m Qar T AR i — A~ A e Sk 204

Ht, 7F mmseg/models/decode_heads/psp_head.py BFEM—FH Rk . PSPNet f15Cil 7—A
B ENRRSSK o TSEB— MRSk, AT TS A MR () RS Sk SE PR AR 1 3 A eR

11.3. FRFEmHFEIAS (Module)
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https://github.com/open-mmlab/mmsegmentation/blob/master/mmseg/models/decode_heads/decode_head.py
https://arxiv.org/abs/1612.01105
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@HEADS.register_module ()
class PSPHead (BaseDecodeHead) :

def __init__ (self, pool_scales=(1, 2, 3, 6), **kwargs):
super (PSPHead, self).__init__ (**kwargs)

def init_weights(self):

def forward(self, inputs):

&, HHEFEA mmseg/models/decode_heads/__init__ .py HATGSHIX ML, AEXS W A0
W% (registry) P AREIRIF M EAT .

PSPNet {1 g & ST B :

norm_cfg = dict (type='SyncBN', requires_grad=True)
model = dict (
type='EncoderDecoder',
pretrained='pretrain_model/resnet50_vlc_trick-2cccclad.pth',
backbone=dict (
type="'ResNetVlc',
depth=50,
num_stages=4,
out_indices=(0, 1, 2, 3),
dilations=(1, 1, 2, 4),
strides=(1, 2, 1, 1),
norm_cfg=norm_cfg,
norm_eval=False,
style='pytorch',
contract_dilation=True),
decode_head=dict (
type="'PSPHead',
in_channels=2048,
in_index=3,
channels=512,
pool_scales=(1, 2, 3, 6),
dropout_ratio=0.1,
num_classes=19,
norm_cfg=norm_cfg,
align_corners=False,
loss_decode=dict (

type='CrosskEntropyLoss', use_sigmoid=False, loss_weight=1.0)))
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11.3.3 HEINFBIIR K E LY

RS AR IS I — N Fr I R R AL My Loss Bl UaEIfRibes B . b TIRIN— SB35/ 24
mmseg/models/losses/my_loss.py BEELIME . weighted_loss A PAXTITEIR 2 B B RE AN
AL

import torch

import torch.nn as nn

from ..builder import LOSSES

from .utils import weighted_loss

@weighted_loss

def my_loss (pred, target):
assert pred.size() == target.size() and target.numel() > 0
loss = torch.abs(pred - target)

return loss

@QLOSSES.register_module

class MyLoss (nn.Module) :

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

self.loss_weight = loss_weight

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

loss

self.loss_weight * my_loss(
pred, target, weight, reduction=reduction, avg_factor=avg_~factor)

return loss

IRIG T F ESAE mmseg/models/losses/__init_ .py BIEHRME:

from .my_loss import MyLoss, my_loss

HTHERE, B loss_xxx . 2 GEFRELBIELHN BB loss_decode 11, loss_weight AJPA

11.3. FERFEMFALESE (Module) 63
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B AT AN [7] FrAy 357 K R B OASL o

loss_decode=dict (type="MyLoss', loss_weight=1.0))
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cHAPTER 12

HAE 50 2RI

MMSegmentation 3 35 H1 R Il 24775 -

12.1 ETFASRELAHERT RS E (Learning Rate, LR)

TEVE SO R, — B IR bR Sk AR 2 S KT BT RS2~ 3R, X T DASRAS S A R I b
HEVE @

1E MMSegmentation HLfi, it il DATERCE SO BRI N AT R LA Sk AR 2 2] 302 3 F LRy 10 4%

optimizer=dict (
paramwise_cfg = dict (
custom_keys={

'head': dict (lr_mult=10.)1}))

WILEFME, AT "head' BIZEHIS-) REFIRDA 10, Zithn] AZ I MMCV S0R JREBCE A
OIS
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https://mmcv.readthedocs.io/en/latest/api.html#mmcv.runner.DefaultOptimizerConstructor
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12.2 7 MHERIZHE (Online Hard Example Mining, OHEM)

XFTINGRIERAE, FATHE XM TR FORME . A0 i) 72 61 PSPNet YIIZ571R 1] OHEM Sl AL -

_base_ = './pspnet_r50-d8_512x1024_40k_cityscapes.py'
model=dict (
decode_head=dict (
sampler=dict (type="'0OHEMPixelSampler', thresh=0.7, min_kept=100000)) )

XA I, R EAR B 0.7 AR R R E R 2SR GR . eI 3012 D2 AR B 100000 AME R
AR Wk thresh JFRPARE, Al min_kept PMHUKKBRIESA SR

12.3 25|k (Class Balanced Loss)

XTI AR . BRI n] AR BRI AN . X HLDA cityscapes ¥t Ay (i) :

_base_ = './pspnet_r50-d8_512x1024_40k_cityscapes.py'
model=dict (
decode_head=dict (
loss_decode=dict (
type='CrossEntropyLoss', use_sigmoid=False, loss_weight=1.0,
# DeepLab bSi cityscapes 16 X A E
class_weight=[0.8373, 0.9180, 0.8660, 1.0345, 1.0166, 0.9969, 0.9754,
1.0489, 0.8786, 1.0023, 0.9539, 0.9843, 1.1116, 0.9037,
1.0865, 1.0955, 1.0865, 1.1529, 1.05071)))

class_weight ¥H{E N weight %1, {Lii45 CrossEntropyLoss. 1H4{E B IS M PyTorch Y .

12.4 EBHERZfinkEFEEg (Multiple Losses)

T YN GRBS i 2% R E v, FRATH RIS 2 AP 2 s BRI B . DA unet { DRIVE FEAE I Zh 6,
ffi] CrossEntropyLoss fll DiceLoss [ 1:3 BIHIRCHIVE AT & B %L, BlE 45 R:

_base_ = './fcn_unet_s5-dl6_64x64_40k_drive.py'
model = dict (
decode_head=dict (loss_decode=[dict (type='CrossEntropyLoss', loss_name='loss_ce',_
—~loss_weight=1.0),
dict (type='Diceloss', loss_name='loss_dice', loss_weight=3.0)]),
auxiliary_head=dict (loss_decode=[dict (type="CrossEntropyLoss', loss_name='loss_ce
—',loss_weight=1.0),

dict (type='Diceloss', loss_name='loss_dice', loss_weight=3.0)]),
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https://github.com/open-mmlab/mmsegmentation/tree/master/mmseg/core/seg/sampler
https://pytorch.org/docs/stable/nn.html?highlight=crossentropy#torch.nn.CrossEntropyLoss
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Wt xR, B E SR R i BRI EE Loss_weight FIFEIIZE H G A4 T loss_name,
R loss_name [ FUMHTA loss_ HiZh, XAEEAREMEIGTERAERIRIHE.

s

12.5 FEHRRF P ZIEISER label 355

BRNIE avg_non_ignore=False, R MRFALARINFHUR ML AT H AN — LB 28 T 77 202

W FR2E 5]

X]‘?Ull SRR BRI, BATH BT SR avg_non_ignore fil ignore_index M label £ 1Y
oo DRGSR R RO AR AR R R BB R SR I9(E, SRR, X B2 PR, DA unet i)

Cityscapes $lRING G, FEITRABKREIRT, 20 label 2 0 (5, H HAGEA PRI IR R Bt

B, RESEA:

_base_ = './fcn_unet_s5-d16_4x4_512x1024_160k_cityscapes.py'
model = dict (
decode_head=dict (
ignore_index=0,
loss_decode=dict (
type='CrossEntropyLoss', use_sigmoid=False, loss_weight=1.0, avg_non_
—ignore=True),
auxiliary_head=dict (
ignore_index=0,
loss_decode=dict (
type='CrossEntropyLoss', use_sigmoid=False, loss_weight=1.0, avg_non_
—ignore=True)),

))

WX A, B E VIR R I R R Loss_weight AIZEYIZ H G BAYA T loss_name,
R loss_name R FUHHH loss_ HIZ, XHEEA BB ETEERGIIEE.

12.5. #EMREFHPL2EFER label 3¢5 67
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cHAPTER 13

#iz 6: BEMIBITIRE

13.1 BEXMILERTE
13.1.1 BFE X PyTorch a1t 2s

M 25 PyTorch HATIITA Ay, M/ 2B My @A RCE ML) optimizer R, fl
an, AR EAE N ADAM GEREAN T B AT RE SR BT ), W RAGE A ek

optimizer = dict (type='Adam', 1lr=0.0003, weight_decay=0.0001)

N T B AR A o S8 i (R A OIS B S B optimizer f) 1x BIRT o {125 W] PAZ: I PyTorch f API
SR HARBLE SR

13.1.2 BEN B ML 2E

1. BN —HEIHRILEE

—A B E S LA T AR SRR K5

AN ARG I —> U Myoptimizer BLILES, EMSEIIE a, b, fil c. BFEZEAIE AN museg/
core/optimizer WFH ¥, RIGHEAE:, B mmseg/core/optimizer/my_optimizer.py HH
ESLIEAS AR -
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https://pytorch.org/docs/stable/optim.html?highlight=optim#module-torch.optim
https://pytorch.org/docs/stable/optim.html?highlight=optim#module-torch.optim

MMSegmentation, % %5 0.30.0

from .registry import OPTIMIZERS

from torch.optim import Optimizer

@QOPTIMIZERS.register_module ()

class MyOptimizer (Optimizer):

def _ init_ (self, a, b, c)

2. ENEALERENEAMR (registry)
9 Ak EIAE S BESAER R B, MR ik 5 A B i 22IF] (main namespace) HL. 47 PRIy
AR PASEHE .

* Bk mmseg/core/optimizer/__init__.py KRAE

HABOE LY %803 A F| mmseg/core/optimizer/__init_ .py XAREMFRAF& LB
R I I E

from .my_optimizer import MyOptimizer

o TERCESFEM custom_imports EFEFAE

custom_imports = dict (imports=['mmseg.core.optimizer.my_optimizer'], allow_failed_

—imports=False)

mmseg.core.optimizer.my_optimizer HHGSTERIF 2T IFEW S A, FH MyOptimizer 2554
S HEEN . FEEE R A ME Myopt imi zer 2141 (package) IV 4 5 A . Tl mmseg. core.optimizer.
my_optimizer.MyOptimizer FREFIEHIESF A

Fo b, HAFEZEET AT — D ERX RS AT AR SR A, A BB AR % AR © 4 B i E

PYTHONPATH Hf.

3. AR EXHEE LII1LEE

Z G T8 A DATERC B SCF ) optimizer WA Myoptimizer FEWECW SCHFH, AL 92 XAE
optimizer $H, HIFFR:

optimizer = dict (type='SGD', 1lr=0.02, momentum=0.9, weight_decay=0.0001)

HTHAEE TR, XA AR
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MMSegmentation, % %5 0.30.0

optimizer = dict (type='MyOptimizer', a=a_value, b=b_value, c=c_value)

13.1.3 BF L i{t22a9#iE 2% (constructor)

A LERIA ] BER EAE A AT — e E SR R, BNt )H—1k)2 (BatchNorm layers) FYAY B ZE)8 (weight
decay). fdi I W] LAIE I I E CAUALAR AL I A% 25 B0 X LE R E S 4

from mmcv.utils import build_from_cfg
from mmcv.runner.optimizer import OPTIMIZER_BUILDERS, OPTIMIZERS

from mmseg.utils import get_root_logger

from .my_optimizer import MyOptimizer

@OPTIMIZER_BUILDERS.register_module ()

class MyOptimizerConstructor (object) :

def __init__ (self, optimizer_cfg, paramwise_cfg=None) :

def _ call_(self, model):

return my_optimizer

BROARI AL A s A SE LT DAZ T Bt ml AR VR ) (I At A T AN

13.1.4 gspeYizE

AR A PR — Lo 15 W il i A28 #4344 (optimizer constructor) B 441~ (hook) Z5CHL, Anis & &
TZHP)2- > R (parameter-wise learning rates), FRATH H L85 WA BEE:, TATA] DARE SO ) )1 25 o
MREHEELZKE, WG PR Al issue BLEEEAS .

o fEIBEIE T (gradient clip) B I Zk:
— LRI TR I AR I R AR, R B

optimizer_config = dict (

_delete_=True, grad_clip=dict (max_norm=35, norm_type=2))

IR B E MR HC 4 WE T optimizer config HYJEALAC # (base config), ] HEF %
_delete_=True REGIUANFENBE . ELZMITTES IR ILE O30

o A THRIZ (momentum schedule) 23 gAY i &4

3.1. BEMMILRE n


https://github.com/open-mmlab/mmcv/blob/9ecd6b0d5ff9d2172c49a182eaa669e9f27bb8e7/mmcv/runner/optimizer/default_constructor.py#L11
https://mmsegmentation.readthedocs.io/en/latest/config.html
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AR BT R AR T2 5 R B M, X RE B RS shait i RE M
2 >) PR3 (LR scheduler) —i i/, Banan ~Ec & SCAFHEAE 3D Al L2 F i FH pUm sl 8. 2
M7 2% CyclicLrUpdater 1 CyclicMomentumUpdater {528 .

lr_config = dict(
policy='cyclic',
target_ratio= (10, le-4),
cyclic_times=1,
step_ratio_up=0.4,

)

momentum_config = dict (
policy='cyclic',
target_ratio=(0.85 / 0.95, 1),
cyclic_times=1,

step_ratio_up=0.4,

13.2 BE LilGRit IR

FATARYE ERINI N ZR1E R 25 40k/80k SRBEE 2> %, XA MMCV B PolyLrUpdatertook o KA
T HA) 2 ) Rt R X HL . flil CosineAnnealing fll Poly K|, FH &Lk 1:

o 11%5E Step schedule:

lr_config = dict (policy='step', step=[9, 101])

o 439738 k31 X3¢ ConsineAnnealing schedule:

lr_config = dict(
policy='CosineAnnealing',
warmup="'linear’',
warmup_1iters=1000,
warmup_ratio=1.0 / 10,

min_lr_ratio=le-5)

13.3 BHE XL I {Eif (workflow)

TAER 118 s f7 7 A48 %k (running order and epochs) f{)41)38 (phase, epochs). BRIAH L N EixE
e

workflow = [('train', 1)]
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https://github.com/open-mmlab/mmcv/blob/f48241a65aebfe07db122e9db320c31b685dc674/mmcv/runner/hooks/lr_updater.py#L327
https://github.com/open-mmlab/mmcv/blob/f48241a65aebfe07db122e9db320c31b685dc674/mmcv/runner/hooks/momentum_updater.py#L130
https://github.com/open-mmlab/mmcv/blob/826d3a7b68596c824fa1e2cb89b6ac274f52179c/mmcv/runner/hooks/lr_updater.py#L196
https://github.com/open-mmlab/mmcv/blob/master/mmcv/runner/hooks/lr_updater.py
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B2 SRR HD 1 A epoch. A MG I AT REALAS AL AR AR B IE A6 DAY —SE 488 (ANH5L2K loss, KEAfIE
accuracy) , A TAT DA FEBCE TARR :

[('"train', 1), ('val', 1)1

T2 14> epoch illZ:, 14> epoch BiFKAZ #1517 .
TR
1. B SEAE SRR T BORS 268 A Sl SR
2. ECE ORI X8R total_epochs AUHE IR epochs £rH , A £ S MR UE R Y T AR

3. TA/ER [ ("train', 1), ('val', L)1 M [("train', 1)] HASWA Evallook AT H, N
EvalHook #f after_train_epoch i MM BIGUEH TAERANA 2 i@ 8 ] after_val_epoch
(W) (hooks). AL, [('train', 1), ('val', 1)1 M [("train', 1)] BXHUHET runner
FFHERFR N epoch 530 5 TH AR IELE Bk

13.4 BFE N % (hooks)

13.4.1 {5 MMCV I E9%5F (hooks)

WA T E LA MMCV BESCal, AR R, o] DAE B S Be B SO Rl 441

custom_hooks = [

dict (type='MyHook', a=a_value, b=b_value, priority='NORMAL")

13.4.2 & ENIAYIZ1THTE)$8F (runtime hooks)

PANBYE BB 9 custom_hooks -
* log_config
* checkpoint_config
* evaluation
* Ir_config
e optimizer_config
¢ momentum_config

X241 B, AT logger hook 47 VERY_LOW {564, HABRIMLEHHRE NORMAL, R KB EC &
BIE T UMAME L optimizer_config, momentum_config fl 1r_config. XHEIHRATERIATANMALHH

log_config, checkpoint_config #ll evaluation.,

13.4. BE X3 (hooks) 73




MMSegmentation, % %5 0.30.0

EE S A E X (Checkpoint config)

MMCYV runner ${#i ffl checkpoint_config ZE#JIR{k CheckpointHook.

checkpoint_config = dict (interval=1)

5 T AR max_keep_ckpts RAUPRAE—/ NI A i B 15T save_optimizer RPiE & RAT
AR T I (state dict of optimizer), B2 I ZHI TS % XL .

BEECE X (Log config)

log_config WZETIHL HEH (ogger hooks) T H. fE 1% & 8] [ (intervals), Pl 7F MMCV I
WandbLoggerHook, MlflowLoggerHook fll TensorboardLoggerHook, FEAHIEHESME R .

log_config = dict (
interval=50,
hooks=1[
dict (type='TextLoggerHook'),
dict (type="'TensorboardLoggerHook')

P& EC B 34 (Evaluation config)

evaluation MR E UK RWIGAIL Evaltook o BT interval f#, HABAYE metric XAEHSEL
WL 45 dataset .evaluate () o

evaluation = dict (interval=1, metric='mIoU")
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https://github.com/open-mmlab/mmcv/blob/9ecd6b0d5ff9d2172c49a182eaa669e9f27bb8e7/mmcv/runner/hooks/checkpoint.py#L9
https://mmcv.readthedocs.io/en/latest/api.html#mmcv.runner.CheckpointHook
https://mmcv.readthedocs.io/en/latest/api.html#mmcv.runner.LoggerHook
https://github.com/open-mmlab/mmsegmentation/blob/e3f6f655d69b777341aec2fe8829871cc0beadcb/mmseg/core/evaluation/eval_hooks.py#L7

cHAPTER 14

B TR AT, AT tools/ UL iR Rt ibiF 24 H T.H..

141 {HESKE (params) F0itEE (FLOPs) (iX3aM)

FATET flops-counter.pytorch $2{#t T — MM T4 @RS HR AT S R AR

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

BRSBTS R -

Input shape: (3, 2048, 1024)
Flops: 1429.68 GMac
Params: 48.98 M

PR A TSR RIIIER, FEHBERCT R IERIHY . (7T S S A M SRR,
AR SRR A S 1 SRS R T

() HELRSHARTRA %, TZRESHARTRICE, ROH AT (1.3, 1280, 800); () —siz
SEHRAE, 40 ON AL BINIE SRR A SIS 50
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https://github.com/sovrasov/flops-counter.pytorch

MMSegmentation, % %5 0.30.0

14.2 ZHiRE

PRI AL — AT S 25 RS2 2 B, ETREAMA R ILE: (1) BB E G CPU B R (2) IR Stk ae
AR (optimizer states) [{AH 315 5.5 (3) FHERE 5 S0 (checkpoint file) (M 7 2% (hashid)  ELK5MA 75 D
IEIR QL AR

python tools/publish_model.py ${INPUT_FILENAME OUTPUT_FILENAME

B4,

python tools/publish_model.py work_dirs/pspnet/latest.pth psp_r50_hszhao_200ep.pth

B B SR psp_r50_512x1024_40ki_cityscapes—-{hash id}.pth,

14.3 S H ONNX (i35 4)

AL T — AR T B E] ONNX AR, B e iRl DAl d TR Netron SR, BRILPASN, &
IR SZ 355 PyTorch il ONNX A2 (1 4 H 45 SRAB00T L«

python tools/pytorch2onnx.py \
CONFIG_FILE} \

——checkpoint CHECKPOINT_FILE} \
——output-file ONNX_FILE} \
——input-img ${INPUT_IMG/ \
—-shape INPUT_SHAPE} \
—-rescale-shape RESCALE_SHAPE} \
-—show \
——verify \
——dynamic—-export \
——-cfg-options \

model.test_cfg.mode="whole"

BASHIHIE:
* config: BIBIPLE AR AR
* ——checkpoint : BAIKA & OB
* ——output-file: fj i) ONNX BRI HKAE. WREALIIHRE, EEIAR tmp. onnx
« ——input-img : FRFARFIMTILE — K E A BRI %R
* ——shape: BRI AKER R L. WREALITIHEE, EFEREN test_pipeline Y

img_scale

* ——rescale-shape: BUEHIATEIR . REXMEREES OOM, EAULE slide A LAM
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https://github.com/onnx/onnx
https://github.com/lutzroeder/netron
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o ——show: & GFT i AR 250 . WAL T 195 E, B E R False
o ——verify: BERUE— B A IEFPE (correctness), WAL 1H5E , BRI ER False

* ——dynamic-export: @& T HIBIRASL I H A S5 ) ONNX B8, QiAo %0 148E, BRe
WEN False

* ——cfg-options: BB E
R XA TR, Al H e AR A B

14.4 (L ONNX %I
FAHEME tools/deploy_test.py AP T ONNX #i41,

1441 SRHH

4% onnx Hl onnxruntime-gpu

pip install onnx onnxruntime-gpu

« 2% Qe MMCV HLF 7! tensorrt 7 22%4% TensorRT (7] 1)

14.4.2 ERA*

python tools/deploy_test.py \
CONFIG_FILE} \
MODEL_FILE \
BACKEND } \
——out OUTPUT_FILE} \
—-—eval EVALUATION_METRICS \
——show \
——show-dir SHOW_DIRECTORY } \
--cfg-options ${CEG_OPTIONS/ \
—-—eval-options EVALUATION_OPTIONS \

——opacity OPACITY} \

BRI
* config: BIBIPCE SR R
* model: BRI SR R AR
* backend: HEFRFJ5 I, P onnxruntime, tensorrt

* ——out: iGN pickle AR BRAR

14.4. iF{E ONNX =& 77



https://mmcv.readthedocs.io/en/latest/tensorrt_plugin.html#how-to-build-tensorrt-plugins-in-mmcv

MMSegmentation, % %5 0.30.0

« ——format-only : RiFAHEHEA MG HAONS R . M FI7E 4 (A Lt th LW S S
HIREE RGN . ST T, SRR False. TR BHURH ——eval K TRRM

o ——eval: WALHEHR, BURTHMEIEENZER, Fl “mloU” @ REEIRENFEIRIM “cityscapes” L
£1XF Cityscapes #i#a 4. HREXNSEEN ——format-only & T

o ——show: &G EREHR
» ——show-dir: ¥ 45 RA B BRI SCUEIE i kAR
* ——cfg-options: EERE RN —EE, xxx=yyy FU0 8 X R 7 55 20 6 E S B

e ——eval-options: HE XTI, xxx=yyy BRI EEN BN dataset .evaluate () B
BINSH &

 ——opacity: IR LAURIYSFEIEREMEZ, TERIAE O, 1] Z 18]

14.4.3 &R FfER

3% TensorRT {XAEM# Fl whole mode M A fic B S HLmT .

14.5 &M TorchScript (iX3&1%)

FATFFESR Bt — A ZABRAL G 1 A TorehScript 4450, GXAT AR pytorch C++ API LibTorch ZHEH )1 25
TR . B RO R BRI AR Netron (1 T HSRATHAL. AL, FRATiE S HF PyTorch 1 TorchScript #E7 f#i
AR L

python tools/pytorch2torchscript.py \
CONFIG_FILE \
——-checkpoint CHECKPOINT_FILE} \

—-—output-file ONNX_FILE

——shape &{INPUT_SHAPE
——verify \
——show
FASHO A
e config : pytorch FEZ it B SO A4S
* ——checkpoint : pytorch BEZ RG2S S R 12

* ——output~file: TorchScript A4 H I HAE, WRBA YL HEE, EXFHREN top . pt

* ——input-img: FIRBEARAMTICAT S A KBRS

* ——shape: BRWHAKFERTER R . WREAWLTTE, BB EmR 512 512

o ——show: T EN i tH B AYIEB BRI (traced graph), WRBCAHWETIHE, ERPREN False
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https://pytorch.org/docs/stable/jit.html
https://pytorch.org/docs/stable/cpp_index.html
https://github.com/lutzroeder/netron
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o ——verify: EREIE— M B R IERE (correctness), WERBA WL 18E , ERFPREM False
R H B SCHF PyTorch>=1.8.0 fitA
R XA T RUA SRR, —28 B @ SRR B AiE A s R
Bl

* i1 PSPNet 7£ cityscapes £i(#i4E Y pytorch 1521

python tools/pytorch2torchscript.py configs/pspnet/pspnet_r50-d8_512x1024_40k_
—cityscapes.py \

——-checkpoint checkpoints/pspnet_r50-d8_512x1024_40k_cityscapes_20200605_003338-
—2966598c.pth \

—-—output-file checkpoints/pspnet_r50-d8_512x1024_40k_cityscapes_20200605_003338-
—2966598c.pt \

—-—-shape 512 1024

14.6 M TensorRT (iX1&14)

—ANE 1 ONNX A#7 i TensorRT #4701 4
et

» J#8 ONNXRuntime in mmev F TensorRT plugin in mmev , ffl ONNXRuntime H 5 X1z (custom ops) I
TensorRT 45 mmev-full

o fifi i pytorch2onnx #A5#I M PyTorch %% i, ONNX
i

python MMSEG _PATH}/tools/onnx2tensorrt.py \
CFG_PATH} \
ONNX_PATH} \

-—trt-file OUTPUT_TRT_PATH \
--min-shape MIN_SHAPE} \
—--max-shape MAX_SHAPE } \

——input-img INPUT_IMG} \
—-—show \

—-—verify

BASHHA:
* config: B ECE S
* model : fif AHJ ONNX A {15
o ——trt-file: ¥y Ay TensorRT 5|41 4%

» ——max-shape : B H AR KR

14.6. S TensorRT (iX3&14) 79



https://github.com/onnx/onnx
https://developer.nvidia.com/tensorrt
https://mmcv.readthedocs.io/en/latest/deployment/onnxruntime_op.html
https://github.com/open-mmlab/mmcv/blob/master/docs/en/deployment/tensorrt_plugin.md
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—--min-shape : B8 AR S/ NEAR

——£pl16 : fif fpl6 iz

——workspace-size : ¥£ GiB B & K TAEZS 8]/ (Max workspace size)
——input-img : JIRFHALHEIR

-—show : &5 R AT WAL

——dataset : Palette provider, 2R\ 5 CityscapesDataset

——verify : IiF ONNXRuntime ] TensorRT i 1!

——verbose : %4l @ TensorRT 5|40}, R EIEMMIEE Hik. BRIAK False

TR Qe EI R (whole mode) "l it
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cHAPTER 15

HitAE

15.1 ITENSEEERVBECE ST

tools/print_config.py RBTEAAIFTEEEAFEESCNT, RITHTARIFA,

python tools/print_config.py \
{CONFIG} \
-—graph \
-—cfg-options ${OPTIONS [OPTIONS...]/} \

B SR
* config: pytorch BT H L EL IR BK AR
* ——graph : &G EEALY & (models graph)
* ——cfg-options: HE SCEHRNL B ICIFR T

15.2 ¥1illZr B & (training logs) & E

tools/analyze_logs.py =M A EN I HE S loss/mloU phi 4k, BH4EET pip install
seaborn 43K HIAL,

python tools/analyze_logs.py xxx.log.json [-—-keys ${KEYS}] [--legend ${LEGEND}] [-—
—backend ${BACKEND}!] [--style ${STYLE}] [—--out ${OUT_FILE/]
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il

* Xif mIoU, mAcc, aAcc 3547 H] &

python tools/analyze_logs.py log.json —--keys mIoU mAcc aAcc —--legend mIoU mAcc.

—alAcc

* X loss 54 &l

python tools/analyze_logs.py log.json —--keys loss --legend loss

15.3 Fin i SEMNE

tools/model_converters/ M T AT ANTYIGAEEL A, 2R HAL G E XTI key 74
#e°h-5 MMSegmentation A PTHEL ) key .

15.3.1 ViT Swin MiT Transformer {&%}

e ViT

tools/model_converters/vit2mmseq.py ¥ timm Fiil| 25 HL 444 2] MMSegmentation

python tools/model_converters/vit2mmseqg.py SRC DST

e Swin

tools/model_converters/swin2mmseq.py ¥E 7 il SR #4453 MMSegmentation .

python tools/model_converters/swin2mmseg.py SRC DST

* SegFormer

tools/model_converters/mit2mmseq.py FE 7 il Zrfi #4455 MMSegmentation.,

python tools/model_converters/mit2mmseqg.py SRC DST
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cHAPTER 106

REYRR S5

NTH TorchsServe R4 MMSegmentation AL, &A1 DRG0 R AR

16.1 1. J}J§ model . MMSegmentation 3%5% TorchServe

python tools/mmseg2torchserve.py S{CONFIG_FILE} S${CHECKPOINT_FILE/} \
——output—-folder S${MODEL_STORE/} \
—--model-name & {MODEL_NAME }

3% ${MODEL_STORE} 5 #5 B AN SR I 2 T e A

16.2 2. 3§ mmseg-serve B25i5{% (docker image)

docker build -t mmseg-serve:latest docker/serve/

83



https://pytorch.org/serve/
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16.3 3. iIZ{T mmseg-serve

TR R E S0y [l 28481217 TorchServe
N TAE GPU RS T, RFF 43¢ nvidia-docker. #57E CPU BREE R, 0T DAZBSTRIN ——gpus %K.
ANCIE

docker run —--rm \

——cpus 8 \

-—gpus device=0 \

-p8080:8080 -p8081:8081 -p8082:8082 \

—-—mount type=bind, source=sMODEL_STORE, target=/home/model-server/model-store \

mmseg-serve:latest

1 6 T AR (8080), 457 HE (8081) HIfitn (8082) APIs () (A o

16.4 4. MiAEE

curl -0 https://raw.githubusercontent.com/open-mmlab/mmsegmentation/master/resources/
—3dogs. jpg
curl http://127.0.0.1:8080/predictions/S{MODEL_NAME} —-T 3dogs.jpg —-o 3dogs_mask.png

REIAYMA R f&—A~ “.png” B EIFER.
T A B Ik TR i

import matplotlib.pyplot as plt
import mmcv
plt.imshow (mmcv.imread ("3dogs_mask.png", "grayscale"))

plt.show ()

B AR TR S AR A
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https://github.com/pytorch/serve/blob/master/docker/README.md#running-torchserve-in-a-production-docker-environment
https://docs.nvidia.com/datacenter/cloud-native/container-toolkit/install-guide.html
https://github.com/pytorch/serve/blob/072f5d088cce9bb64b2a18af065886c9b01b317b/docs/rest_api.md
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0 100 200 300 400 500 600

SRIGTEENT A test_torchserve.py W torchserve Fil pytorch (2558, FH-RFEANTAT AL

python tools/torchserve/test_torchserve.py IMAGE_FILE CONFIG_FILE CHECKPOINT__
—FILE MODEL_NAME

[-—inference-addr INFERENCE_ADDR}] [—--result-image RESULT_IMAGE }] [—-—device

— {DEVICE }]
AN E

python tools/torchserve/test_torchserve.py \

demo/demo.png \

configs/fen/fen_r50-d8_512x1024_40k_cityscapes.py \
checkpoint/fcn_r50-d8_512x1024_40k_cityscapes_20200604_192608-efe53f0d.pth \

fcn
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CHAPTER 17

Btk 957

AT tools/model_ensemble. py 5e M 2RI A FTIIAR SR UEA TS i) B A

171 ERFZE

python tools/model_ensemble.py \

—-—-config S{CONFIG_FILEl} S{CONFIG_FILE2} ... \
——checkpoint ${CHECKPOINT_FILELl} S{CHECKPOINT_FILE2} ...\
—-—aug-test \

——out S{OUTPUT_DIR}\
-—gpus S{GPU_USED }\

17.2 ENMS R

o ——config: HEAEAL I ECE SRR AR

* ——checkpoint: HSH AL E S A
* —-aug-test: B ENFAZ RUZ T

o ——out: BIAREIRAYLRTT SO HEAR

* ——gpus: BN gpu-id
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17.3 BBEHER

o BRI ARHE—SRE A, B (8, W), PETKRARIE R 7 EIE SO (segmentation mask), JE
WA 18, wl, SEREET AR R SR ERFRRAE D B S B RIS

o BB A RIS 2R A Ground Truth —HSCIFar4s, W1 Ground Truth XFHFRA
1.png, WBRERERIA MY mH N 1.ong, HHELE-——out fRER IR T.

88 Chapter 17. VR



cHAPTER 18

EHEE#EE (FAQ)

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

18.1 &R

72 ) MMSegmentation Al MMCV RUAGNT o 224 IERf A MMCV DA G 22246 7] 8.

WRARZEEE T mmev, PRFFFESEIEZST pip uninstall mmev, UM mmev il mmev-full 2T, S
“ModuleNotFoundError”
¢  “No module named ‘mmcv.ops’” ; “No module named ‘mmcv._ext’” .

I. ffifl pip uninstall mmcv HIZHEEHHAR mmev,
2. $R AR 2% mmev-full,

89


https://github.com/open-mmlab/mmsegmentation/blob/master/.github/ISSUE_TEMPLATE/error-report.md/

MMSegmentation, % %5 0.30.0

18.2 AR ANRE G FENE FHE

o BRIAY) config LIRS . W PASH24 2] LS SO TR B SCfF & 8 RAS sy, e, XFTaFh
segformer_mit-b0_8x1_1024x1024_160k_cityscapes.py [ config 34, 8x1 fAFILRILx}
WA SRR ECh 8, 5K Y batch size 1,

o BRI log SXMF. RUTFZEALRY log SCMF, HAEHAF#ZR nGPU, 1E nGPU JEHYECF LRI ZRm By
ZHRE N, 7F log SCHEHhi8 2 nGPU 5% nGPU 0,1,2,3,4,5,6,7 (i, MLY%
Eit S P ANG N S

18.3 auxiliary head 21t 4

i BOR YL, X R R IR M B ROR . FENZRBTBE, decode_head T4 ihiH X HIRI4E R,
auxiliary_head FUgMdh 77— MBI, Hp= AR 0 BISE RAMR OB ESR AT 2, (EAE ISR
BN AR AT s 1850 T I 2 (A R

18.4 At A BEXHRFREIE

TEVIGRA T, FATESS 167 47 get _root_logger ik, #AJ5 mmseg 1) get _root_logger J7{AIM
J mmev ] get_logger, mmev ¥R [AI7E ‘ mmsegmentation/tools/train.py’ F IS4 log_file FIRILH
[f]— logger. TEYIZRIIE] HAFAE— D Log_file HILGILIY logger.

% 2% https://github.com/open-mmlab/mmcv/blob/21bada32560c7ed7b15b017dc763d862789¢29a8/mmcv/utils/

=

logging.py#L9-L16
WERAR KB H S SR RN, TS E mmev . utils. get_logger @RAEHAMM T B ] .

18.5 @1TMlL A B0 a4 th42 &) 5 Bl R a0 B &

TEM A, FAEBE T show-dir ZHORERIZ AL EGR. AT LASFT AN i

python tools/test.py {config} {checkpoint} —--show-dir {/path/to/save/image} --opacity.
o
1
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https://github.com/open-mmlab/mmsegmentation/blob/master/docs/zh_cn/tutorials/config.md
https://arxiv.org/pdf/1612.01105.pdf
https://github.com/open-mmlab/mmcv/blob/21bada32560c7ed7b15b017dc763d862789e29a8/mmcv/utils/logging.py#L9-L16
https://github.com/open-mmlab/mmcv/blob/21bada32560c7ed7b15b017dc763d862789e29a8/mmcv/utils/logging.py#L9-L16

MMSegmentation, % %5 0.30.0

18.6 T4 —{E5EHESR?

MMSegmentation {§ fil num_classes fll out_channels F{EHREAf)5—2 self.conv_seqg HfH. &
ZHATAIASH X L
num_classes WIZFIEHREAR SR JIADE—2, 22 (HHI, Fodade HA RS AE S, b
num_classes 4 2. out_channels #EHER G — B L o0@EEE, EHEM num_classes fH%E, {H2Y4
A A BB, WA PR AR E, A e
o & E out_channels=2, EJI|Z5I DA Cross Entropy Loss 1E A3 2 BB, ZEHEPENE ] F.softmax ()
1t logits {8, 434 argmax () FREVE MG ERFMLEE.

» & out_channels=1, {£I|Zx} A Binary Cross Entropy Loss {E M3 <R %k, 7EHEHIMIEEH F.
sigmoid () fl threshold f53|FHMLEE, threshold BHA N 0.3.

XTSI A PR AE A FIR T IR, T EAE decode_head fll auxiliary_head (YECEHLZ . T2
XIFEBI pspnet_unet_s5-d16.py M XL

e (1) num_classes=2, out_channels=2 H ¥ CrossEntropyLoss Hom & B

use_sigmoid=False.

decode_head=dict (
type="'PSPHead',
in_channels=64,
in_index=4,
num_classes=2,
out_channels=2,
loss_decode=dict (

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

auxiliary_head=dict (
type="'FCNHead',
in_channels=128,
in_index=3,
num_classes=2,
out_channels=2,
loss_decode=dict (

type='CrossEntropyLoss', use_sigmoid=False, loss_weight=0.4)),

e (2)num_classes=2,out_channels=1 #¥F CrossEntropyLoss H&H use_sigmoid=True.

decode_head=dict (
type="'PSPHead',
in_channels=64,
in_index=4,
num_classes=2,

out_channels=1,

CFITgkED)
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https://github.com/open-mmlab/mmsegmentation/blob/master/mmseg/models/decode_heads/decode_head.py
https://github.com/open-mmlab/mmsegmentation/blob/master/configs/_base_/models/pspnet_unet_s5-d16.py

MMSegmentation, % %5 0.30.0

(£ 50

loss_decode=dict (
type="'CrossEntropyLoss', use_sigmoid=True, loss_weight=1.0)),

auxiliary_head=dict (

type='FCNHead"',

in_channels=128,

in_index=3,

num_classes=2,

out_channels=1,

loss_decode=dict (

type="'CrossEntropyLoss', use_sigmoid=True, loss_weight=0.4)),

18.7 reduce_zero_label HJ{EH

BT reduce_zero_label ZHRAUNI /KA, ERINH False, BEIWIIEERE N T ZBEEHE4E label 0. A
PR label 0 By 255, Hi4y label A 48508 1, R decode head HLRf: 255 ¥4 ignore index, HIAZ 5
loss 11, PAFE reduce_zero_label ERSZHBHE:

if self.reduce_zero_label:

# avoid using underflow conversion

gt_semantic_seg[gt_semantic_seg == 0] = 255
gt_semantic_seg = gt_semantic_seg - 1
gt_semantic_seg[gt_semantic_seg == 254] = 255

W /] reduce_zero_label WHiAKEAE G LML WRAAGWE FEXH

reduce_zero_label Rli%® reduce_zero_label=False.
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cHAPTER 19

NPU (% 4(FEs)

19.1 ERFZE

FIE, WSHEMMCV 4285445 NPU ) MMCV 5 MMEngine . {40 F 4, "TUAFIH 4 /4> NPU 1%
17 (DA deeplabv3 i) :

bash tools/dist_train.sh configs/deeplabv3/deeplabv3_r50-d8_512x1024_40k_cityscapes.

B, MW RS, £ NPU _LiIlZ5AL (DA deeplabv3 i) :

python tools/train.py configs/deeplabv3/deeplabv3_r50-d8_512x1024_40k_cityscapes.py

19.2 23 IEIERYIRE

H:
o WIREAFEHIFRC, NPU FRIZEE S50 FP32 i) GPU &t gk Al A]
CA_ AT R S D5 2 ph A (DR AT A 4 3t
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https://mmcv.readthedocs.io/zh_CN/latest/get_started/build.html#npu-mmcv-full
https://mmengine.readthedocs.io/en/latest/get_started/installation.html#build-from-source

MMSegmentation, % %5 0.30.0
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MMSegmentation, % %5 0.30.0
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