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CHAPTER 1

FIEMER (FEH)

AERE ) A S e H A I EAMES, PASIERE HARKL I AYHESE MMRotate, HHR L T AN BRI HERE -

1.1 HaZiEEBHREN

1.1.1 [EREE L

Sean Tl A SR, F RTZE R 22 B e A IR S BT e Ml A I o BEE AT 55 A
Ji&, JKVHELE—Sean 7y e b B 2 Tkl R WFFE N SR TR K . Gl FEHTE SCH AR T A B a1 5
FERCR I B SE BB R . DU B ST RORARAR I, FRATTARZ Jfietele H Az o e 56 g bt
R BE R Tt F ARSI E 0h 24 R IR FE RS . TR TRI8128— SRl H ARSI B 289500 B8 A BRI
G NRRB. FEOCE. BEGER . Bl EFEB. Pl AR

1.1.2 ft A2 he¥iE

e IF A -5 30 ) I A D 5 R A [ st R AR R AR AT HE AR, AT A

KA G BT, Gy RO . RIS 2 TSR AR (e, v 1) (=
1,2), War AL SARFRPA KR el 378 (x_center, y_center, width, height),

o JRFGHE: HIK-FRESE O iR — AT angle 133, @A EIN—DH0ESH0G B H A & SOk
(x_center, y_center, width, height, theta).,HH', theta = angle * pi / 180,
frk rad. MHERE A EE R 90° IREELIT , HEFEHEIRA A KAE . ARVERR I3 R B AR TR 3 h 2
W (xr_i, yr_i) (i=1,2,3,4), TEUIZRMTHEELN TN E k.
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Mt 7 MMRotate H, i S B B3 M HIREE o

1.1.3 Mt
FEAHE T DA ph 7K P HE 28 3P IS o A e T R AT R 0 PE P U 3
FRAATFAER (v, x), Kby RE—> T, x@&-> H. WEHEE 2 R E S I

o IR (cw)

cw R

o FgRE

O > x (0 rad)

| A-———————————— B

[ \

\ \ box h

| | angle=0 |

| D-—————— W C

v

y (pi/2 rad)

CW H e MR
cosa  —sina
sina  cos«

CW [l A8 46

center — i 70.5
Py - Ta\ _ [ Teent n Cf)SOé sin o w
YA Yeenter sina  cos« —0.5h
<xcent€r — 0.5wcos a + 0.5h sin oz)

Yeenter — 0.5w sina — 0.5h cos «

o WEFER (CCw)

CCW 7R =

) > x (0 rad)

| A B

I \

\ \ box h

| angle=0 \

| D—————— W—————— C

v

y (-pi/2 rad)
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CCW [ ek A Ff

cosa  sino

—sina  CoS
Py = ra\ _ [ Teenter n co.s a  sina —0.5w
YA Ycenter —sina  cosa —0.5h

B (zcentar — 0.5wcos @ — 0.5h sin oz)

CCW ik x4

Yeenter + 0.5w sina — 0.5h cos «
TE MMCV ] AR ey Il 53 1A -
* box_iou_rotated (BRIA N CW)
» nms_rotated (ERIA N CW)
* RolAlignRotated (RIA K CCW)

» RiRolAlignRotated (BRi\H CCW).

{:ff: 7 MMRotate W', FEFEHERIER a3k cw,

1.1.4 Je¥HEE Uk

HT theta @ GERRAR, FEHER H I g TiRAeE T 3 M AE E A

e D, : OpenCV £ X3, anglecs (0, 90°], thetae (0, pi / 21, width 5 x IERERZ A
HIERIEL . ZE ETET OpenCV 1l cv2.minAreaRect %R, HIREIMEN (0, 90°].

* Dioiss: K1 135° 5 X3, anglee[-45°, 135°),theta€[-pi / 4, 3 * pi / 4) - H width
> height,

* Diego : K 90° % X ¥k, anglee[-90°, 90°), theta€[-pi / 2, pi / 2) }HH width >
height,

ZE SGRZ B ¢ B AE MMRotate IR L, NI SN QR T2 40T, W AZ
X M

Efi#: MMRotate [ SRF I = FiEFAHE G SR, T DA e FE B SO0 F R U -

W

T RERER R, 12451 ZHIRMAT, cv2.minAreaRect BIREIEN [-90°, 0°) (ZHWk). HT
TR, FFEAE OpenCV 3 SRILAE Doc.

* D,o: OpenCV g X%, opencv>=4.5.1, anglee (0, 90°], thetae(0, pi / 2],

1.1, AR BRI 3


https://zhuanlan.zhihu.com/p/459018810
https://github.com/opencv/opencv/issues/19749

MMRotate, A7 1.0.0rc1

e Dy ERY OpenCV E Xk, opencv<4.5.1, anglee[-90°, 0°), thetae[-pi / 2, 0).
WiF OpenCV 5 IAMIFEH X RZUNT :

DOC (h067 Woce, 900 + 7T/2) 5 Othe’rwise

DOC’ (wOC’7 hoc’ 5 00(;’) =
Dy (wom hocs Ooc + 7T) ,00c = 77‘1’/2
Do (hoc’7 Woc! 90(;’ - 77/2) y otherwise
D, (wom hoc, 00(:) =
Doer (woc/y hoe s Ooer — 7T) ,O00cr = 7T/2

TR AN G AR OpenCV A2 % /b, MMRotate #{2xFf OpenCV 7 LIAH theta 4y (0, pi/ 2],

1.1.5 ¥ {k

PRl mAP ARG T e ToU YTTEE, Rl DAECHEVT S BERRAE ToU, il DU HEFMERHCN Z 00, SRIFITIRZ
W 1oU (DOTA FELITPAL (1 )2 T Z A ToU),

1.2 +t4 =7 MMRotate

MMRotate s&— A~ Nkt H brka il AR IS — IR HESE g T A4S, PAT @ HARAHESE : -
MMRotate t1FEPUNE4r, dataset s, models, core and apis.

* datasets TR MEANEIIGGR . EX Ry, FATSHF T AR H A I Bcs S MBI 58 7k
2.

* models tAHBAUAI KRR EL -

* core MRAIGFFMRME T H .

* apis HEAIG. WHFERER (LR APL
MMRotate PRI AN & FrR -
o T R SRS (] T 75 SR R A A AR LA

 EERUbRE

o s

* FRIRAEAS

R U
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1.3 wnfafE AHiE

NI /& MMRotate FEAH 43 5 F5
L XTI, i 510 2.
2. JH45 N4 T MMRotate [ 37 F 2.
3. HULAHBEEIIR A T % MMRotate, 1§ 5 [ AR #0R:
o e
© HE LR
ER e it

 HESGE T

1.3. WfIERARE 5
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CHAPTER 2

FFa{RHISE—%

2.1 FEESHEBING

TEA/INYT RS 2 7R QAT HE f— 1 Pytorch HYFRI

MMRotate 7] PAZE Linux 1 Windows 245 TAE, FFIPA N EE R4S : Python 3.7+, CUDA 9.2+ and PyTorch 1.6+,

T AEREXT Pytorch A I HLE Q52 i T HAER AP IR, T VARG AT A8 B A 2 SRR 0
MR, WRERA MER XTI L, TR UL TR AR TR A

#5—2: M Miniconda T %k H %35 Miniconda,
B AE R UM 2z B RS .

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

conda activate openmmlab

= RYE Pytorch (1)1 5 i 3% Pytorch, i 40:

conda install pytorch==1.8.0 torchvision==0.9.0 cudatoolkit=10.2 -c pytorch



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

FAT5E ZUEBUH P AT 775 %2 % MMRotate, X e iy (R, 2408, B84 ZF0 E E L2207 SO 4
B - mH e, ETLAR R 5 SCRRRARBE Z A KA -

221 REMRERAR

5 224 MMEngine Fl MMCV , Ff HIRATEAE ] MIM 58 4% .

pip install -U openmim
mim install mmengine

mim install "mmcv>=2.0.0rc2"

52 423 MMDetection

mim install 'mmdet>=3.0.0rc2'

R QPRESREEIA TR U B S S T &, 1 A TRAS R MMDetection I HLUEAT AR 75 il i) 225 -

git clone https://github.com/open-mmlab/mmdetection.git -b dev-3.x

# "-b dev-3.x" means checkout to the ‘dev-3.x' branch.

cd mmdetection

pip install -v -e

# "-v" means verbose, or more output

# "-e" means installing a project in editable mode,

# thus any local modifications made to the code will take effect without.

—~reinstallation.

522 423 MMRotate,
TEIE a: AR ERTEEXTF MMRotate JEA7TARS FAYF & SB 50, 5 IERDIELT AR s it 2 -

git clone https://github.com/open-mmlab/mmrotate.git -b dev-1.x

# "-b dev-1.x" means checkout to the ‘dev-1.x" branch.

cd mmrotate

pip install -v -e

# "-v" means verbose, or more output

# "—-e" means installing a project in editable mode,

# thus any local modifications made to the code will take effect without.

—reinstallation.

I b AR A2 i) MMRotate V4 ORI 30 18 50 =5 R0, WIE R pip AT AR 7R il ) 22 B
n:

8 Chapter 2. FIg{REIE—H



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

222 BiFRERTIEH

AT %k MMRotate 2 IERfMg 236 3] T ARG R, FRATHRME T — 28 demo PAQEIIA.
S O U ERIE, FAT1FE 2R 2K config SRS checkpoint 3L,

mim download mmrotate —--config oriented-rcnn-1e90_r50_fpn_1x_dota —--dest .

TSR RESKEEYMWERAEEH B EEZ W B, X FEZEHZE,
oal DL B Y E B R %k A oriented-rcnn-1e90_r50_fpn_1x_dota.py vl
oriented_rcnn_r50_fpn_1x_dota_le90-6d2b2ce0.pth AL,

B (i HERE demo 52 ALIRTIE
THIE (a): QiSRRI ) =025 1) MMRotate, B BAEG 247217 A R AR BT

python demo/image_demo.py demo/demo.jpg oriented-rcnn-1e90_r50_fpn_1x_dota.py_
—oriented_rcnn_r50_fpn_1x_dota_le90-6d2b2cel.pth —--out-file result.jpg

A AR [T S TR B 5K result. Jpg ASCPFA MR, TR A 58 81X/ MR A 2%
SR AT S M 2

THIE (b): AR ESE N pip #7525 MMRotate, TFF45Y python 42 il 5 - i AR5 -

from mmdet.apis import init_detector, inference_detector

import mmrotate

config_file = 'oriented-rcnn-1e90_r50_fpn_1x_dota.py'
checkpoint_file = 'oriented_ rcnn_r50_fpn_1x_dota_1e90-6d2b2cel.pth'
model = init_detector (config_file, checkpoint_file, device='cuda:0")
inference_detector (model, 'demo/demo.jpg'")

BB RIVBASRGAT AR, ARG Bk I 2 14 e o 2 A

223 HEMNREK
CUDA fi#

Gk Pytorch 2 1, EFREHEE LN CUDA JiUAS ., QRGN RN CUDA A4t dt, FoATEIL:
o N E T 2235k 1 NVIDIA GPU, 4441 GeForce 30 Z%1#1 NVIDIA A100, i%#f] CUDA 11.

* AT HAtR) NVIDIA GPU, CUDA 11 [iFER DASEZS, {HJE CUDA 10.2 BRI H I dr g zs .
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PR GPU RYURKBIRE P R SRR IAR TR R, BT AR ek AT IR Z {5 B

T ARG B ATHER 1 S ) 223 7 AT iR, 263¢ CUDA Wizt Esie & 2% 17, BN
EATFEAEAHIAT CUDA ARG ) i TAE . E2 QR AR IERL X T MMCV HEAT g i3 8 T A HoAb Y
CUDA #7, #5755 NVIDIA B % 52 #1222 CUDA T HAD 17 % I H. CUDA T H A (i HUAR 57 1% A0 A8 7]
I Pytorch {RASKTRY . BIANZAT DA “conda install’ #4428 45 5 A1 CUDA T HAU,

A{ER MIM 223 MMCV
MMCV 4 —£2 C++ fil CUDA § &I H, Ptk MMCV 15 Pytorch 55 2B X 2 . MIM 2% F S AbFLX
SO AR (A2 R T, (R st T AR A MIM XA TR

W EARA ] pip #4T MMCV [14¢5%, A& MIM, 5488 MMCV 235455 o TR EARYE Pytorch it A< Al
CUDA JiR A& F-5hF5 € find-url,

BABIT, DA U R B2 7E PyTorch 1.9.x F CUDA 10.2 FyEREE T E4T MMCV 423 :

pip install mmcv -f https://download.openmmlab.com/mmcv/dist/cul02/torchl.8/index.html

7 Google Colab =3

Google Colab il # L4 5E A I Pytorch {2235, [RIFATT A 75 244% DA T 2 3R5¢ il MMCV Al MMDetection [1]
LRI

H—2p: [ MIM 2£3E MMCV I MMDetection :

'pip3 install -U openmim
'mim install "mmcv>=2.0.0rc2"

'mim install 'mmdet>=3.0.0rc2’

5B MRS 22355 MMRotate :

!git clone https://github.com/open-mmlab/mmrotate.git -b dev-1.x
%$cd mmrotate

'pip install -e .

Hb PR T IR

import mmrotate
print (mmrotate.__version_ )

# Example output: 1.x

10 Chapter 2. FHAHRNE—%



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
https://mmcv.readthedocs.io/en/latest/get_started/installation.html
https://research.google.com/
https://github.com/open-mmlab/mim
https://github.com/open-mmlab/mmcv
https://github.com/open-mmlab/mmdetection
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MR AE Jupyter W, SIS U PR AME T HAT SO, 4TS $cd 22— H T Python 24 7] T4EH 5%
B BEARIES .

{& FH Docker %3t MMRotate

FHATFERALAL T Dockerfile i T8I 2551% . 150N G docker version >=19.03,

# build an image with PyTorch 1.6, CUDA 10.1
# If you prefer other versions, just modified the Dockerfile

docker build -t mmrotate docker/

RIGIBFTA T2

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

2.2.4 E Bl

AR AR R AR B B T LB XE, P DAER ) FAQ TUTi . QAR 2N e U X A8, 50T ATE github
Hr FEXZ Issue



https://ipython.readthedocs.io/en/stable/interactive/magics.html#magic-cd
https://github.com/open-mmlab/mmrotate/tree/main/docker/Dockerfile
https://docs.docker.com/engine/install/
https://github.com/open-mmlab/mmrotate/issues/new/choose
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CHAPTER 3

Wk &

MMRotate $2{1t 7L+ FINZRAEEL Model Zoo, H H 3 F T ZAMnifE s, t14% DOTA, HRSC2016, SSDD,
HRSID %5, AU R 7R Qi 7E i L B BB AN R vE R B I8 LA 5%

3.1 FIEEN M (FHEH)

FEATAETC & SCOE b SR T AR AL, X 8T R T2 Ah kg, QSRR ZA A e & SO, 7T DAl B 4T
python tools/misc/print_config.py /PATH/TO/CONFIG R#FE EINEE . mmrotate S22/ 1
mmdet 2 _FfF), PEsRZEI > mmdet FEEANHIH .

3.1.1 EEHASREYEE

MIEFT tools/train.py B tools/test.py B}, HPAMET ——cfg-options KBHELE .
oSBT SLEELE

AT DA B DGR T SO R ) dict B B4 G B E TR . N, ] —-cfg-options model.
backbone.norm_eval=False AR 3 X 25 g4 g BN BHERCH train R,

o HORTRCE SR Y

TERCE SO, — ST AR E AT ES RS fla, HFil%GRAE data.train.
pipeline WHEE— 1%, AN [dict (type='LoadImageFromFile'), ...]. WRFER
'LoadImageFromFile' I{Jif, 'LoadImageFromWebcam' , FEEK FAERX: ——-cfg-options

data.train.pipeline.0.type=LoadImageFromWebcam,

13


https://mmrotate.readthedocs.io/en/latest/model_zoo.html
https://github.com/open-mmlab/mmdetection
https://mmdetection.readthedocs.io/en/latest/
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o B RSOTARE

MR EE S RBUcH . Flan, BLE @ E R E workflow=[ ("train', 1)1, HWIRFE
AR IX AN, AI DA T ——cfg-options workflow="[ (train, 1), (val,1)]" EEHKE. FE
HE, 51597 B3R ESOTA BRI RN, I BAERS EEN5 5 WA YA .

3.1.2 EEE N HEFRRE

FATREOG A T AR R a4 BO B SCPE . TR IR (7] (4 A%

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

—{dataset}_{data setting}_{angle version}

{xxx} RWERI A lyyy] 2Tk,
e {model}: FiFIFIE, flhll rotated_faster_rcnn, rotated_retinanet %,
e [model setting]: HREMEEL, HI4N hbb for rotated_retinanet %,
* {backbone}: LTMLFZFILN r50 (ResNet-50), swin_tiny (SWIN-tiny) ,
e {neck}: Neck #iFIfFEFE fon, refpn,

e [norm_setting]: BRIAfH [ bn (Batch Normalization), FLAhFEE T PAH gn (Group Normalization),
syncbn (Synchronized Batch Normalization) ¢, gn-head/gn-neck 378 GN X T M 2511 Head B
Neck, gn-all /R GN HITREAEAY, Fla03: T/ %% ., Neck il Head.

o [misc]: BHPRAXEFEHREATY:, U0 dconv, gcb, attention., albu, mstrain %,
* [gpu x batch_per_gpul: GPUF&HEA> GPU MFHEA%E, BRIAMEH 1xb2,
e {dataset}: L, Bl dota,

e {angle version}: JFEHEE X, flll oc, 1e135 B{F 1e90.,
3.1.3 RotatedRetinaNet ft & 3 4= 4l
T3 B A P MMRotate £ 1 22 5 1) 58 8 C B ATBIHAT — A AR T REFRATT0 8 ] ResNet50 £ FPN (1)

RotatedRetinaNet [#JiE & SCAFUEAT IR ZEREUERT . B IRA 1 R RIS IO B AU 58, 2% APL XL
EE

angle_version = 'oc' # i ELH A
model = dict (
type='RotatedRetinaNet', # WM& (detector) %4
backbone=dict ( # ET W% 8 EE LIHF
type='ResNet', # # ETFTMNLHEL
depth=50, # T TMENEEZ
num_stages=4, # ETMN%LWNE (stages) Wi E

(Rt

14 Chapter 3. % & i




MMRotate, 47 1.0.0rc1

(£ 50

out_indices=(0, 1, 2, 3), # & WBFA GRS £
frozen_stages=1, # &—\WNEWHNERESE
zero_init_residual=False, # Z&LW&kEHY (resblocks) W E—NHE—1EFF 4440
(zero init) WLEANIRANE &
norm_cfg=dict ( # H—1E (norm layer) W EM
type='BN', # H—{LEHXE, B¥R BN H 6N
requires_grad=True), # Z&NEH—VEH gamma F1 beta
norm_eval=True, # Z&%% BN B %0
style='pytorch', # FTM%EWRE, 'pytorch’ EEREFSKA 2 WEH 3x3 %, 'caffe
G BEEFEA 2 HEA 1x1 AR,
init_cfg=dict (type='Pretrained', checkpoint='torchvision://resnet50')), # fn#
Eit ImageNet Flk A
neck=dict (
type='FPN', # ill#HE neck £ FPN, HAIFMHXIFF 'RerPN’
in_channels=[256, 512, 1024, 20481, # #M @#E%, X5ETMENMEEE
out_channels=256, # 4 FEHEMEE— 20 HHEE
start_level=1, # ATHERELFENZTRMEREANEXTE
add_extra_convs='on_input', # RERETHEFBBELERZ FFERE
num_outs=5), # REHBLEIPNIRENBERE (scales)
bbox_head=dict (
type='RotatedRetinaHead', # bbox_head W%% & 'RRetinaHead'
num_classes=15, # 4 EXWERHE
in_channels=256, # bbox head ¥ \if##
stacked_convs=4, # head % EWEH
feat_channels=256, # head #*71RE W/ rEH
assign_by_circumhbbox='oc', # obb2hbb HjEi 2 L7 =,
anchor_generator=dict ( # 445 (Anchor) Ak EWEE
type='RotatedAnchorGenerator', # # B4 kX H
octave_base_scale=4, # RetinaNet JHTH R#EWHESEH, BILE anchor WMERRE,
M A, fiHi anchor HRE#HLEK.
scales_per_octave=3, # RetinaNet H T4 R EHBEEK, FENMNFEEA 3 MRE
ratios=[1.0, 0.5, 2.0]1, # BEMTEZHENLE
strides=[8, 16, 32, 64, 128]), # #AKBHFE. X5 FPN FAEFE—B. WRKE
E base_sizes, WYR FBEEHMN A base_sizes,
bbox_coder=dict ( # Z ZFnill R #] 6] XA #AT 4 4 Fo i 4
type='DeltaXYWHAOBBoxCoder', # HE47AG % 4% 7l
angle_range='oc', # ME{mADE Y ek w T A,
norm_factor=None, # HE44# 2 i 3640
edge_swap=False, # W& Z &5 AERDENALG R
proj_xy=False, # X&HZT&EFERDENLY
target_means=(0.0, 0.0, 0.0, 0.0, 0.0), # HAT4HHEF@uiENHRHE

target_stds=(1.0, 1.0, 1.0, 1.0, 1.0)), # JTF 4 FfaHE i A7 vk 2
loss_cls=dict ( # XA THNFLBHEE

Qi3]

31, ¥IMEXH (BEH) 15
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(£ 50

# AR TR RHER
use_sigmoid=True, # E&HFEH sigmoid
gamma=2.0, # Focal Loss JTH®EHAHEHSH gamma
alpha=0.25, # Focal Loss JATMRRHEAKELHENS K alpha
loss_weight=1.0), # 4X4LWhifkLpE
loss_bbox=dict ( # FElHSZHH kL ZHEE
type='LlLoss', # EHAXHHLER
loss_weight=1.0)), # FEHSZWHHAENE
train_cfg=dict ( # WHHESENTEE
assigner=dict ( # 4W# (assigner) W E
type='MaxIoUAssigner', # Z-FaayEA
pos_iou_thr=0.5, # IoU >= 0.5(F{E) #HNAEHEX
neg_iou_thr=0.4, # IoU < 0.4 (Bl{f) #HMNH AEEAR
min_pos_iou=0, # WEMEAEHANR/N ToU HE
ignore_iof_thr=-1, # Z# bbox W IoF FE
iou_calculator=dict (type='RBboxOverlaps2D')), # IoU Mit& kA
allowed_border=-1, # HE 7T A4 5 (anchor) J& A iltE
pos_weight=-1, # JIZH[F EFEARHGNE
debug=False), # Z£&&XEIFAK (debug) #HX
test_cfg=dict( # MRAEBEEWEE
nms_pre=2000, # NMS H# box #{
min_bbox_size=0, # box ¥ &R
score_thr=0.05, # bbox 4 # F{HE
nms=dict (iou_thr=0.1), # NMS W&
max_per_img=2000)) # &K E& 8 &AL K H
dataset_type = 'DOTADataset' # #HIEHEEA | ¥4 K ENHEL
data_root = '../datasets/split_1024_dotal_0/' # FHIEWREKRZ
img_norm_cfg = dict( # EGH—{EE, FHkHE— i \mEHL
mean=[123.675, 116.28, 103.53], # WINGERTFHINS = T LR G FHE
std=[58.395, 57.12, 57.3751, # WMINLAERTHINGETRMEEA KAz ZE
to_rgb=True) # LR R THIN G ET W46 E R EHIT T
train_pipeline = [ # ilZnft
dict (type='LoadImageFromFile'), # % 1 Mnfs, M XA B E %
dict (type='LoadAnnotations', # & 2 Mnf, ST UMER, mETHEEEER
with_bbox=True), # Z&WNHEAFEME (bounding box), EHFBRMNEEREH True
dict (type='RResize', # ZHEGIMHAEEANGEEN Bk
img_scale= (1024, 1024)), # E&HEANE
dict (type='RRandomFlip', # &% EQMHLEREA NG KER ) Rk
flip_ratio=0.5, # El#EG MR
version='oc'), # & XA
dict (
type='Normalize', # [H—{Yu7E &8 HIE ) dmE
mean=[123.675, 116.28, 103.53], # XMW E img norm cfg —3,

type='FocalLoss',

Qi3]
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std=[58.395, 57.12, 57.375], # HHA img_norm_cfg R AE S B
to_rgb=True),
dict (type='Pad', # 7 UwERE A NHEER) Rt
size_divisor=32), # HEAEGT AR YIEER
dict (type='DefaultFormatBundle'), # mfEWKEKENKAERE
dict (type='Collect', # Wh/@# 4 b Lo biig ko A0l 25 0y A2
keys=['img', 'gt_bboxes', 'gt_labels'])
1
test_pipeline = [ # MiA7fe
dict (type='LoadImageFromFile'), # # 1 MmfE, N XHBZEmEE &K
dict (
type='MultiScaleFlipAug', # HEMRKKIER ) (test time augmentations)
img_scale=(1024, 1024), # REMRAHTREERHRAAE. BTEAZERADNHERE
flip=False, # i M =& % 8% & 4
transforms=[
dict (type='RResize'), # & XL E G AN LA
dict (
type='Normalize', # H—WEES, kK H img norm cfg
mean=[123.675, 116.28, 103.53],
std=[58.395, 57.12, 57.375],
to_rgb=True),
dict (type='Pad', # BEEMEHLTH 32 BERéEE&
size_divisor=32),
dict (type='DefaultFormatBundle'), # Jﬂfﬁ%ﬁ*%%éﬁﬁ’é’]%#\%ﬁ@
dict (type='Collect', # W&k o o040 6y % 6 i i A2
keys=["img'])
1)
]
data = dict (
samples_per_gpu=2, # #/~ GPU #] Batch size
workers_per_gpu=2, # ¥4~ GPU 4T wy #dE fn 4 & AR %
train=dict ( # JW4HEERE
type='DOTADataset', # HiEEWEF
ann_file=
'../datasets/split_1024_dotal_0/trainval/annfiles/', # FEBXHERZ
img_prefix=
'../datasets/split_1024_dotal_0/trainval/images/', # EKBEWZ
pipeline=[ # W, XZWXHEHEW train pipeline ffif
dict (type='LoadImageFromFile'),
dict (type='LoadAnnotations', with_bbox=True),
dict (type='RResize', img_scale=(1024, 1024)),
dict (type='RRandomFlip', flip_ratio=0.5, version='oc'),
dict (

Qi3]
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[CAWY)
type='Normalize',
mean=[123.675, 116.28, 103.53],
std=[58.395, 57.12, 57.3751,
to_rgb=True),
dict (type='Pad', size_divisor=32),
dict (type='DefaultFormatBundle'),
dict (type='Collect', keys=['img',6 'gt_bboxes', 'gt_labels'])
1,
version='oc'),
val=dict ( # RIEHEENERE
type="'DOTADataset’,
ann_file=
'../datasets/split_1024_dotal_O/trainval/annfiles/"',
img_prefix=
'../datasets/split_1024_dotal_O/trainval/images/',
pipeline=|[
dict (type='LoadImageFromFile'),
dict (
type="'MultiScaleFlipAug',
img_scale=(1024, 1024),
flip=False,
transforms=[
dict (type='RResize'),
dict (
type='Normalize',
mean=[123.675, 116.28, 103.53],
std=[58.395, 57.12, 57.375],
to_rgb=True),
dict (type='Pad', size_divisor=32),
dict (type='DefaultFormatBundle'),
dict (type='Collect', keys=['img'])
1)
1,
version='oc'),
test=dict ( # MRABEFEEBRE, BHNRITL/NRE (test-dev/test) AW ann_file
type='DOTADataset’,
ann_file=
'../datasets/split_1024_dotal_0O/test/images/"',
img_prefix=
'../datasets/split_1024_dotal_0O/test/images/"',
pipeline=[ # BHZWA|EMW test_pipeline fhi# it
dict (type='LoadImageFromFile'),
dict (
(FoTakse)

18
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type="'MultiScaleFlipAug',
img_scale=(1024, 1024),
flip=False,
transforms=[
dict (type='RResize'),
dict (
type='Normalize',
mean=[123.675, 116.28, 103.53],
std=[58.395, 57.12, 57.375],
to_rgb=True),
dict (type='Pad', size_divisor=32),
dict (type='DefaultFormatBundle'),
dict (type='Collect', keys=['img'])
1)
I
version='oc'))
evaluation = dict( # evaluation hook W&
interval=12, # &3 (][5
metric="mAP') # IGIEH I fE A AT
optimizer = dict( # FATHEMMENEE M
type='SGD', # fh{LHEA
1r=0.0025, # M BHFIFE
momentum=0.9, # # & (Momentum)
weight_decay=0.0001) # SGD W ZEWMNE (weight decay)
optimizer_config = dict( # optimizer hook NE & L{F
grad_clip=dict (
max_norm=35,
norm_type=2))
lr_config = dict( # ¥ JXFEFRE, JFTHEM Lrupdater hook
policy='step', # WERFME (scheduler) ¥
warmup='linear', # T (warmup) %W, W ¥¥ ‘exp’ F constant’
warmup_iters=500, # i & R WA
warmup_ratio=0.3333333333333333, # HTHAWEESIEHILE
step=[8, 11]) # HBFIEHRILELGHK
runner = dict(
type="'EpochBasedRunner', # «I%ffﬁﬂéﬁ runner é’{lﬁé%’lj (Bl4w IterBasedRunner .
—EpochBasedRunner)
max_epochs=12) # runner 4[4 (epoch) #, X T IterBasedRunner f£Jfl ‘max_iters’
checkpoint_config = dict( # checkpoint hook HE & X1
interval=12) # REHEFEZ 12
log_config = dict( # register logger hook NE & X4
interval=50, # FTHHEWIAME
hooks=1[

Qi3]

31, $IEBIE (BEH) 19



MMRotate, A7 1.0.0rc1

(£ 50

# dict (type='TensorboardLoggerHook') # [ Ft X%+ Tensorboard H %
dict (type='TextLoggerHook")
1) # ATRFNGREHIERE (logger)

dist_params = dict (backend='nccl') # HATEELARINEW S, oW EETHEE
log_level = '"INFO' # HZEWL
load_from = None # M— /MR Em#BEAEATINEEA, CHTSHA) LA
resume_from = None # M4 FEXKZERKEMTE (checkpoints), WHERE N E S RFHBKITFHIKE
e

workflow = [('train', 1)1 # runner W I1EWAE, [('train’', 1)] F7=AA—AITIER LRI H
T—W. A total_epochs TAEWRIN% 12 A E4A (epoch).,
work_dir = './work_dirs/rotated_retinanet_hbb_r50_fpn_1x_dota_oc' # HT/FYH L1 HE

A& (checkpoints) FH X H X

3.1.4 FRiaE (FAQ)
ERREXHENPETE
BB SO R M — e rh s i, BB dE U train_pipeline/test_pipeline. {HFRERME, 1E

BBl B P R AR Y, RO T AR AR B B R R B i, FRATTRRE B 2 RO SR
(multi scale strategy) 3 i)l|Zk Rol-Trans, train_pipeline AT WA a4 E.

_base_ = ['./roi-trans-1e90_r50_fpn_1x_dota.py']
data_root = '../datasets/split_ms_dotal_0/"'
angle_version = '1e90'

img_norm_cfg = dict (
mean=[123.675, 116.28, 103.53], std=[58.395, 57.12, 57.375], to_rgb=True)
train_pipeline = [
dict (type="'LoadImageFromFile'),
dict (type='LoadAnnotations', with_bbox=True),
dict (type='RResize', img_scale=(1024, 1024)),
dict (
type='RRandomFlip',
flip_ratio=[0.25, 0.25, 0.25],
direction=['horizontal', 'vertical', 'diagonal'],
version=angle_version),
dict (
type='PolyRandomRotate',
rotate_ratio=0.5,
angles_range=180,
auto_bound=False,

version=angle_version),

(R oT4kZ%)
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dict (type='Normalize', **img_norm_cfqg),
dict (type='Pad', size_divisor=32),
dict (type='DefaultFormatBundle'),
dict (type='Collect', keys=['img', 'gt_bboxes', 'gt_labels'])
]
data = dict (
train=dict (
pipeline=train_pipeline,
ann_file=data_root + 'trainval/annfiles/',
img_prefix=data_root + 'trainval/images/'),
val=dict (
ann_file=data_root + 'trainval/annfiles/',
img_prefix=data_root + 'trainval/images/'),
test=dict (
ann_file=data_root + 'test/images/',

img_prefix=data_root + 'test/images/'))

BATEREE LW train_pipeline/test_pipeline RJ5{&E#F| data H.

[IRER, ARFATREA SyncBN 3] BN 8 MMSyncBN, FRA17HZE M E ST B —> norm_cfg.,

_base_ = './roi-trans-1e90_r50_fpn_1x_dota.py'
norm_cfg = dict (type='BN', requires_grad=True)
model = dict(
backbone=dict (norm_cfg=norm_cfgqg),
neck=dict (norm_cfg=norm_cfgqg),

-)

3.2 EEHIER (FEH)

FARMAITT AT AS 5 ifE i s TR BT SR AE

3.3 %k & Mk (FFEH)

3.3.1 WA —MRE

¥4~ GPU
* B RZA GPU
* 2R ZA GPU

BERTLAGE I AT iy & AR 4

3.2. EEHIER (HEH) 21
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# B/ GPU

python tools/test.py CONFIG_FILE CHECKPOINT_FILE} [optional arguments]

# %/~ GPU

./tools/dist_test.sh CONFIG_FILE CHECKPOINT_FILE GPU_NUM [optional arguments]

# slurm FEHLZANF X
python tools/test.py CONFIG_FILE CHECKPOINT_FILE} [optional arguments] --

—launcher slurm

¥
1E DOTA-1.0 3R 4E T RotatedRetinaNet 3-2F B 6 45 SO FAEL HL 70 (1 2G5 180k data_root).,

python ./tools/test.py \
configs/rotated_retinanet/rotated-retinanet-rbox-1e90_r50_fpn_1x_dota.py \
checkpoints/SOME_CHECKPOINT.pth --format-only \

-—eval-options submission_ dir=work_dirs/Taskl_results

EE

./tools/dist_test.sh \
configs/rotated_retinanet/rotated-retinanet-rbox-1e90_r50_fpn_1x_dota.py \
checkpoints/SOME_CHECKPOINT.pth 1 —--format-only \

——eval-options submission_dir=work_dirs/Taskl_results

T AME Y data_root Hil i £R A B AR B b SR BN 2 AR i A ] T B R A SR

python ./tools/test.py \
configs/rotated_retinanet/rotated-retinanet-rbox-1e90_r50_fpn_1x_dota.py \
checkpoints/SOME_CHECKPOINT.pth —--eval mAP

e

./tools/dist_test.sh \
configs/rotated_retinanet/rotated-retinanet-rbox-1e90_r50_fpn_1x_dota.py \
checkpoints/SOME_CHECKPOINT.pth 1 —--eval mAP

et PART AL SR

python ./tools/test.py \
configs/rotated_retinanet/rotated-retinanet-rbox-1e90_r50_fpn_1x_dota.py \
checkpoints/SOME_CHECKPOINT.pth \

——-show-dir work_dirs/vis
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https://captain-whu.github.io/DOTA/evaluation.html
https://github.com/open-mmlab/mmrotate/tree/main/configs/_base_/datasets/dotav1.py
https://github.com/open-mmlab/mmrotate/tree/main/configs/_base_/datasets/dotav1.py

MMRotate, A% 1.0.0rc1

3.3.2 jIg—1MER

& GPU Ik

python tools/train.py CONFIG _FILE} [optional arguments]

WEARBAEAE A AT e E TAERR AR, ERTLAMI NS4 —-work_dir ${YOUR_WORK_DIR}.

% GPU iil%k

./tools/dist_train.sh CONFIG_FILE CPU_NUM} [optional arguments]

TSR

* ——no-validate (ANEEB0): BRIATEOL T ACHSREAE N 2RI R4 TP EAY o B AT E ——no-validate ]
IR B IEA T PRA

* ——work-dir ${WORK_DIR}: 7 3L & g ny TAEH %
e ——resume-from ${CHECKPOINT_FILE}: MPABTHIRE SR E .
resume-from 1 load-from A E &5 :

resume-from R ACERICAL g RS, IF H epoch &40 T F5 @ R A . 383 TR =40
HWT 2R e . load-from HEERUR AR E I Bl ZR) epoch 2 0 HFiG . Sl 5 T340

ERZ a4l IZk

AR EAEE ] Hh ethernet FEHZERINZ ML, AT DAGE I PA TR ivd:
TEH—GHLa

NNODES=2 NODE_RANK=0 PORT=S$MASTER_PORT MASTER_ADDR=SMASTER_ADDR sh tools/dist_train.
—sh SCONFIG S$GPUS

TESE —alas b

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

—sh SCONFIG S$GPUS

2, ARG R M B R LA ML RIS, IR drmiE.
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£/ Slurm EERES

QISR AEAE slurm S5 HWAERE 24T MMRotate, Z50] A BIAS slurm_train. sh (WLHIAIA 2R BRALIIZR) .

[GPUS=5{GPUS}] ./tools/slurm_train.sh PARTITION JOB_NAME CONFIG_FILE WORK_

—DIR

WEREA Z BP0 PAZ% PyTorch launch utility. WISRERA R InfiniBand BFER R 45, 1%k

LW AR

HE—aH B LEHSIMEL

WEREAE— Bl LEshZ B, Wfe—H bl A 8 5k GPU IIZR 2 Mk, 4 MR 4 5k GPU
» BT E AR E A [ 35 115 GBRIAR 29500 ) JE T G ad T 58 o

WEREME dist_train.sh JahillgR, EnLMEMSTHIEER DS .

CUDA_VISIBLE DEVICES=0,1,2,3 PORT=29500 ./tools/dist_train.sh S${CONFIG FILE} 4

CUDA_VISIBLE_DEVICES=4,5,6,7 PORT=29501 ./tools/dist_train.sh CONFIG_FILE} 4

WA Ao Slurm JEBHYIZE, 57 BB O B SCPE GE R 2 E B SO IR SR 6 47) FE 1M i AN [A] (48 T H -

TF configl.py H,

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

IE config2.py H,

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

2GR DMER configl.py fll config2.py JFEHAE.

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

—config2.py WORK_DIR
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https://slurm.schedmd.com/
https://pytorch.org/docs/stable/distributed_deprecated.html#launch-utility

cHAPTER 4

4.1 AT R (I5EH)

B T NGRAIAR AR, FRATHE tools/ U IR HRML T 2845 ) T.H..

411 HESH

tools/analysis_tools/analyze_logs.py iiTZ5E N H & X2 loss/mAP fhi2k . =647 pip
install seaborn ZZRAKH.

python tools/analysis_tools/analyze_logs.py plot_curve [--keys S{KEYS}] [--title &
< {TITLE}] [--legend S${LEGEND/}] [--backend ${BACKEND}] [--style ${STYLE}] [--out &
—{OUT_FILE}]

25
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1.0 —— loss_cls
loss _bbox

0.8

0.6

0.4
. v pladbat ] i bl
0.2 M‘{WW
0 10000 20000 30000 40000
ter
Pl

o RHIRRIATI 2 FEAm R

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

—legend loss_cls

o SHIERIATH LA, R R GRAF 2] pdf S

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

—loss_bbox —-out losses.pdf

o LE[F— KR B IR AT mAP

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

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

—outliers]

T s

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

average iter time: 1.1959 s/iter

4.1.2 o[{{t
A RIESR

tools/misc/browse_dataset.py B RIBER M PR SE (G ERGARIERFRE) . SRR EIE
PRAF B E H ok

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

4.1.3 {ERIERE

ATHHH TorchServe #i—/ MMRotate fif, FEHITATILE:

1. #3it MMRotate #ZIZFE TorchServe

python tools/deployment/mmrotate2torchserve.py CONFIG_FILE CHECKPOINT_FILE} \
—-—output-folder MODEL_STORE } \

——-model—-name MODEL_NAME

Il

wget —P checkpoint \
https://download.openmmlab.com/mmrotate/v0.1.0/rotated_faster_rcnn/rotated-faster-

—rcnn-1e90_r50_fpn_1x_dota/rotated_faster_rcnn_r50_fpn_1x_dota_1e90-0393aa5c.pth

python tools/deployment/mmrotate2torchserve.py configs/rotated_faster_rcnn/rotated-
—faster-rcnn-1e90_r50_fpn_1x_dota.py checkpoint/rotated_faster_rcnn_r50_fpn_1x_dota_
—1e90-0393aa5c.pth \

—-—output—-folder MODEL_STORE } \

—--model—-name rotated_faster_rcnn

41. TATA (SEH) 27



https://pytorch.org/serve/
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Note: ${MODEL_STORE} F53% &N 30430 il 48 % 4%

2. #3328 mmrotate-serve docker &%

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

3. 15T mmrotate-serve (&%
S E Y FT docker 1z47 TorchServe.

N MG RGeS GPU &, 3223 nvidia-docker, 2 J5 A] PAEIE ——gpus ZEVAKE GPU _Liz47.

ZN/E

docker run —--rm \

—-—cpus 8 \

-—gpus device=0 \

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

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

mmrotate-serve:latest

S5 0 TR THERE (8080), AFRE (8081) AR (8082) 4 APIH{H L.

4. MiAEBE

curl -0 https://raw.githubusercontent.com/open-mmlab/mmrotate/main/demo/demo. jpg

curl http://127.0.0.1:8080/predictions/S{MODEL_NAME } —-T demo.jpg

TERZARFF AT AR AR AR B -

"class_name": "small-vehicle",
"bbox": [
584.9473266601562,
327.2749938964844,
38.45665740966797,
16.898427963256836,
-0.7229751944541931
1,
"score": 0.9766026139259338
by
{

(QA)
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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/master/docs/rest_api.md
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"class_name": "small-vehicle",
"bbox": [
152.0239715576172,
305.92572021484375,
43.144744873046875,
18.85024642944336,
0.014928221702575684
1,
"score": 0.972826361656189
by
{
"class_name": "large-vehicle",
"bbox": [
160.58056640625,
437.3690185546875,
55.6795654296875,
19.31710433959961,
0.007036328315734863
1,
"score": 0.888836681842804
by
{
"class_name": "large-vehicle",
"bbox": [
666.2868041992188,
1011.3961181640625,
60.396209716796875,
21.821645736694336,
0.8549195528030396

1r
"score": 0.8240180015563965

Tiok, ARBATPAEH test_torchserver.py 4 TorchServe 1 PyTorch 455, H-#H47 T ¥k .

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

ENIIE

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

(Fdl
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configs/rotated_faster_rcnn/rotated-faster-rcnn-1e90_r50_fpn_1x_dota.py \
rotated_faster_rcnn_r50_fpn_1x_dota_1e90-0393aa5c.pth \

rotated_fater_rcnn

414 ERISHE

tools/analysis_tools/get_flops.py ;24 H flops-counter.pytorch A, T iTB 4 EHREK)
FLOPs FIZ4 & .

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

Bt b an s

Input shape: (3, 1024, 1024)
Flops: 215.92 GFLOPs
Params: 36.42 M

W TR TRE B, AR SR L XTI . AR AR T B b, (B
FEFAAR S BB SR Z BB 4G 25

1. FLOPs S AK/MMAR, (ASHE SHIEX. FAEAK/NE (1,3, 1024, 1024).

2. —SER B DCN 8 [ 5@ LTI R A4 FLOPs 158, A S2A-Net FIJT RepPoints Y1)
FLOPs & 245421 . 341 s B A H mmev. cnn.get_model_complexity_info ().

3. Wil B £ i) FLOPs Hupe T e it B -

BEERAMER

tools/model_converters/publish_model.py %5 Bl P A AT & A AR
TEAFRA AL 5] AWS 21T, JRATRETE 2

L R A 2 CPU

2. MRS HARES

3. VT ERCE SO A (EHF B I 2 SR 44 05

python tools/model_converters/publish_model.py INPUT_FILENAME OUTPUT_FILENAME

B,
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https://github.com/sovrasov/flops-counter.pytorch
https://github.com/open-mmlab/mmcv/blob/master/mmcv/cnn/utils/flops_counter.py
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python tools/model_converters/publish_model.py work_dirs/rotated_faster_rcnn/latest.

—pth rotated_faster_rcnn_r50_fpn_1x_dota_1e90_20190801.pth

B L ) S0 44 2 rotated_faster_rcenn_r50_fpn_1x_dota_1e90_20190801-{hash id}.
pth.

4.1.5 FAMR
FPS £

tools/analysis_tools/benchmark.py # B Fi1E FPS., FPS (HAFEEAIET GGG, T
SR EAEREUE, Hal SR GPU s 8.

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

CONFIG} \

CHECKPOINT} \

[-—repeat—-num REPEAT_NUM}] \
[-—max—-iter MAX_ITER}] \
[-—log—-interval LOG_INTERVAL}] \

——launcher pytorch

Al RERE A F3 T Rotated Faster R-CNNFHHIAEF| checkpoints/ {43

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

—analysis_tools/benchmark.py \
configs/rotated_faster_rcnn/rotated-faster-rcnn-1e90_r50_fpn_1x_dota.py \
checkpoints/rotated_faster_rcnn_r50_fpn_1x_dota_1le90-0393aa5c.pth \

——launcher pytorch

4.1.6 Z:IN
ITENEEEE X

tools/misc/print_config.py ¥ithBEANELE B AL TR FA.

python tools/misc/print_config.py CONE'IG} [-h] [--options OPTIONS [OPTIONS...] /]
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4.1.7 RiBEM

TRVAHE I T 45 SR A M 2

tools/analysis_tools/confusion_matrix.py A PASHT TN G5 5 22 i VR VG HE I

HEPAT tools/test . py Rk RN - pk1 U
2 JEFT

—{SAVE_DIR} —--show

python tools/analysis_tools/confusion_matrix.py ${CONFIG} ${DETECTION_RESULTS} $

PREAFE)—RAUT T IR AR R

Normalized Confusion Matrix

plane
baseball-diamond
bridge
ground-track-field
small-vehicle
large-vehicle

ship

tennis-court
basketball-court

storage-tank

Ground Truth Label

soccer-ball-field
roundabout
harbor
swimming-pool
helicopter

background

Prediction Label

32
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4.2 EERIERE (FEH)

MMRotate 1.x 5545 F MMDeploy ZRESZMIL . FATRAE T —PHUARSERH X301

4.2. {REIBE (EH) 33


https://mmdeploy.readthedocs.io/
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CHAPTER O

H 1 TE

6.1 HENEE (FFEH)

FATRECRHAF 73R T 5 R,

* FTM% (Backbone): il # & — MBI L (FCN), HIRFEHURAER, HLansk2E /4% (ResNet). tHH]
DA EL T 9% Transformer (M %%, o4l Swin Transformer 45,

* Neck: F-TMZEFIES Kk (Head) Z AIRYIEHAHNT, LN FPN, ReFPN.

* {553k (Head): HITHAFNEAAALSS (LLAniDAHERN ) 19 2EAF .

o XIURHIESRIES (Roi Extractor): T AARRAE A FHIRDCISAFAE R 244, FL A Rol Align Rotated .
o P2k (loss): #1453 BT R R B 444, Ho 4N FocalLoss, GWDLoss, and KFIoULoss .

6.1.1 FRFBIAH
AR EF RS

X HL, FATLA MobileNet Sy il s tARI T A B 4L+«

37
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1. EXL—NHBETFAL (LL MobileNet i)

B mmrotate/models/backbones/mobilenet .py.

import torch.nn as nn

from mmrotate.models.builder import ROTATED_BACKBONES

QROTATED_BACKBONES.register_module ()

class MobileNet (nn.Module) :

def __init__ (self, argl, arg2):

pass

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

pass

2. SRR

PRAT LA RIS INE] mmrotate/models/backbones/__init_  .py

from .mobilenet import MobileNet

EENI AT

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

allow_failed_imports=False)

I ST DA S 1 P R

3. ARMEEX P ERZETRAS%

model = dict (

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

arg2=xxx),

38 Chapter 6. ZH{%5E ]
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ZRinErey Neck

1. X —* Neck (LL PAFPN %)

S mmrotate/models/necks/pafpn.pys

from mmrotate.models.builder import ROTATED_NECKS

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

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

pass

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

pass

2. FANKER

PRATPAGS I R i CiS 3] mmrotate/models/necks/__init__ .py ¥

from .pafpn import PAFPN

o E AR

custom_imports = dict (
imports=['mmrotate.models.necks.pafpn.py'l,

allow_failed_imports=False)

P ST DA G 18 T R

6.1. BHENEE (HFEH) 39
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3. IEEE

neck=dict (
type='"'PAFPN',
in_channels=[256, 512, 1024, 20487,
out_channels=256,

num_outs=5)

ZRhnErey Head

XHL, FATLA Double Head R-CNN Sy J7m QT #5il—1>3§7 () Head .

BE, W— 31 bbox head F| mmrotate/models/roi_heads/bbox_heads/double_bbox_head.
py. Double Head R-CNN ¥£ H Anfa il _ES2 B 7 —Ni ) bbox head, 5 7 ZZ3f bbox head, FATFEMLHUIT

FRFTRL R =~ R

from mmrotate.models.builder import ROTATED_HEADS

from mmrotate.models.roi_heads.bbox_heads.bbox_head import BBoxHead

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

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

mn

# noga: W605

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

kwargs.setdefault ('with_avg pool', True)

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

@3

40
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def forward(self, x_cls, x_reg):

RIG, AL, RATFELIH—AFH Y Rol Head, FK {1474 M StandardRoTHead 47K i #i1
DoubleHeadRoIHead, Ff1%& I StandardRoIHead B AL T FiRREL .

import torch

from mmdet.core import bbox2result, bbox2roi, build_assigner, build_sampler
from mmrotate.models.builder import ROTATED_HEADS, build_head, build_roi_extractor
from mmrotate.models.roi_heads.base_roi_head import BaseRoIHead

from mmrotate.models.roi_heads.test_mixins import BBoxTestMixin, MaskTestMixin

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

""n"Simplest base roi head including one bbox head and one mask head.

mn

def init_assigner_sampler (self):

def init_bbox_head(self, bbox_roi_extractor, bbox_head):

def forward_dummy (self, x, proposals):

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

gt_masks=None) :

def _bbox_forward(self, x, rois):

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

img_metas) :

def simple_test (self,
XI

proposal_list,

@3

6.1. BHENEE (HFEH) M
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img_metas,
proposals=None,
rescale=False) :

"""Test without augmentation.”"""

Double Head 1142 = BEHE _bbox_forward {24, H'EM StandardRoIHead W4k T HALZ H. 7E
mmrotate/models/roi_heads/double_roi_head.py A, FATLIANT A Rol Head:

from mmrotate.models.builder import ROTATED_HEADS

from mmrotate.models.roi_heads.standard roi_head import StandardRoIHead

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

https://arxiv.org/abs/1904.06493

men

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

self.reg_roi_scale_factor = reg_roi_scale_factor

def _bbox_forward(self, x, rois):

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

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

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

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

return bbox_results

&G, MPEEXASHEIL TSI S| mmrotate/models/bbox_heads/__init_ .py PAMK mmrotate/
models/roi_heads/__init__.py H. XHE, FEMHLHILEEREIFFMBEAT

42 Chapter 6. ZH{%5E ]




MMRotate, A% 1.0.0rc1

Aok, AT AT N

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

—~double_bbox_head'])

P BCE SO AR SE BRI R H Y

RV DR S

TBRIEARAEIRIN— A 3 8 My Loss I T FHERIE . S TEIN—A3 I L d 8, P35 57E mmrotate/
models/losses/my_loss.py TSI, it weighted_loss W DAL E I

import torch

import torch.nn as nn

from mmrotate.models.builder import ROTATED_LOSSES

from mmdet .models.losses.utils import weighted_loss

@weighted_loss
def my_loss (pred, target):
assert pred.size() == target.size() and target.numel() > O

loss

torch.abs (pred - target)

return loss

@QROTATED_LOSSES.register_module ()

class MyLoss (nn.Module) :

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

self.reduction = reduction

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

return loss_bbox

6.1. BHENEE (HFEH) 43
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SRIE, R EEI A MNE mmrotate/models/losses/__init__ .py ¥,

from .my_ loss import MyLoss, my_loss

o, ARATRASS N :

custom_imports=dict (

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

B P E SO R SR )Y H Y

A5 MyLoss & T EIHAY, /K75 24 Head &L loss_bbox B :

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

6.2 BELHIEER (FFEH)

6.2.1 ZHpHRYEIEE
TCRPRTI R, BT AR EN TR LA 1A (DOTA #55X) . R PARER B (TEiE L A 452

i) BAELR (SRR BRI AEVIZRT A TR ) JEAT 4. fE MMRotate ft, FATEBCRHife ey DOTA
AT B AT A, I R AR AR5 1B config BORUIRARIE AR AN A RIAT

BHBERAEAAAFHEL

T T B T YA R R AL e 0 B B 4% 20 (DOTA) .
DOTA #& =y txt S

184 2875 193 2923 146 2932 137 2885 plane 0
66 2095 75 2142 21 2154 11 2107 plane O

FATHE—ARG, IR HACTA—A 10 4550 A .
A[0:8]): ZHEHIM (x1, yv1, x2, y2, %3, y3, x4, v4) .
* A[8]: KAl
s A[9]: X
TERAR AL B )5, P Al DA S S PR N 2R A A% (6130 DOTA #6X) 1 € SOBE 48 -
1. BEUOIC B SCPFARE I B SO 4
2. e | SCBRAR R BRI o
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TE 2 PN R BRI ER, B A2 X 5 25 COCO A M ERE ARG — AW
Cascade Mask R-CNN R50-FPN 5l 2&

1. IEMECE 4 LUE A B LIER

JE B SO E e 3 B R A Ty T
1. data 884y, BARRBL, BFEENF data.train, data.val fll data.test T EILEENN classes FEx,

2. data J@MEAR . BAARE, HRREEEEYE data.train, data.val fil data.test PN classes
FB.

3. model ¥ H num_classes JEMAE . 828 A num_classes [ERAE (40 COCO H11¥) 80)
B B NS .

JE configs/my_custom_config.py:

# HEEMATEMBREATREETLENE K
_base_ = './rotated_retinanet_hbb_r50_fpn_1x_dota_oc'

# 1. BEENRE
dataset_type = 'DOTADataset'
classes = ('a', 'b', 'c', 'd', 'e")
data = dict (
samples_per_gpu=2,
workers_per_gpu=2,
train=dict (

type=dataset_type,

# EEBRMEL L NBFE classes’

classes=classes,

ann_file='path/to/your/train/annotation_data',

img_prefix='path/to/your/train/image_data'),
val=dict (

type=dataset_type,

# AEBRBEL TN FE “classes’
classes=classes,
ann_file="path/to/your/val/annotation_data’',
img_prefix='path/to/your/val/image_data'),

test=dict (
type=dataset_type,

# EEWERELLARINE FE classes’

classes=classes,

(Rt

6.2. HENHIEER (FHEH) 45
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(£ 50

ann_file="path/to/your/test/annotation_data',
img_prefix="'path/to/your/test/image_data'))

#2. BEYE
model = dict (
bbox_head=dict (
type='RotatedRetinaHead"',
# BREA “num_classes’ FHBM 15 EEHX 5.,

num_classes=15))

2. EEEE LBIERNERE

TR SRRy o SIS 2 DOTA #4630, i PR IEHE F e S4BT IR A

o FLE SO classes FEIVZS txt FRYER) A 18] FREFSE M R B ST EAFFE T . MMRotate 2%
H BN RF categories HURTELLHY 1d B BIELLMARSREG[ 1, FIPATE categories 1 name [fJ5F
P 2 bR R T o [, BB SCPE classes A745HR IR 23 5 i 00 10 FAE vl 40
At R AR SOARE

6.2.2 @il B E L HIER
MMRotate 5 32 #5172 Blln S B8 20 s AR I TR A 8UE OB AL 0 43 1 AR T R H BB SCRe = A4
PREES, R FR:

* RepeatDataset: fij Bl & 58 A BHAE .

* ClassBalancedDataset: PR 7 N2 $idiide .

 ConcatDataset: BHEHIEE.

ESRER

AL RepeatDataset fERNEEEREL X MEIEE. B, BRFEIFHEIEER Dataset_A, FRATHE
T XN EERE . BB R PR

dataset_A_train = dict (
type='RepeatDataset',

times=N,

dataset=dict ( # X Z Dataset_A WREIWHTE £ E

type='Dataset_A"',

pipeline=train_pipeline

(Fgksh)
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7 FHBUER

FAME classBalancedDataset fENEFEEET, MRIEK HIHRER FIGE. XHIEEN ER HAE
ClassBalancedDataset FFBSLHIMLREL self.get_cat_ids (idx) B #:. B, Dataset_AZE
] oversample_thr=le-3, FLE(FEUTFIIR:

dataset_A_train = dict(
type='ClassBalancedDataset',
oversample_thr=le-3,
dataset=dict ( # This is the original config of Dataset_A
type='Dataset_A"',

pipeline=train_pipeline

BHERIESR

X HU =07 2O Bt e A TR 2

L QR EEGEE f R A J T R — 2RI HLRA RN R AR SO, R DA e 40 R s A S B4 SR D He A
Ptk

dataset_A_train = dict (
type='Dataset_A',
ann_file = ['anno_file_1', 'anno_file_2'],
pipeline=train_pipeline
)
VU WRPHEE AHREER TR, ROXFFXETULFAENBE RS A HATIEE. wREIRK
EANBEHEE, WTHRAETUNEBERALRE separate_eval=False KL,

' Tpython

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

pipeline=train_pipeline

2. QPREEPHEA R EURSE G OB AT R RO R PR ER R R R R B TR .

6.2. HENHIEER (FHEH) 47
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dataset_A_train = dict ()
dataset_B_train = dict ()
data = dict (
imgs_per_gpu=2,
workers_per_gpu=2,
train = [
dataset_A_train,
dataset_B_train
1,
val = dataset_A_val,
test = dataset_A_test
)
CURGEE W RERATIMRAEIF R, X T AL LA ENKE RS A HEATIEE.

3. WATW LW T FrR ) %) ConcatDataset M TAHHAR E L.

dataset_A_val = dict ()

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

separate_eval=False))

VAT AAFA P ELRE separate_eval=False' A BRI L A ENKEEHATIEME.

ZEid:

1. BB EAETEAE A ] self.data_infos, BLEIEEIE E N separate_eval=False., A}
COCO HHEANT M self.data_infos FHFTIPAL, FTPA COCO BRI A LHEX Fhik B H#AE.
A TEE G AN R B B AR X b T B R PAL i 7 e A T, DR e TR AT TS A FH SRR A

2. A% HEPAL classBalancedDataset fl RepeatDataset, AFRAMA SZH AL X SRR SR e 4H &
Ja B RS

— ANEE IR T-, 4B Dataset_A fil Dataset_B B N WA M WK, SRJG ¥ 1SR4 EBE ,
WHRFIR.

dataset_A_train = dict (
type="'RepeatDataset',

times=N,

(N k)
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dataset=dict (
type="'Dataset_A',

pipeline=train_pipeline

)
dataset_A_val = dict (

pipeline=test_pipeline
)
dataset_A_test = dict(

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

pipeline=train_pipeline

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

test = dataset_A_test

6.3 BENIIGRE (Fr5EH)

6.3.1 BENMILIZE
B3 X Pytorch Z#R9{E1L2S

FMIE 43 14 Pytorch BT ILIA:, ME—FFEBE AR BEE ST optimizer {0, BN, Q2R
BRG] ADAM (AN T HRAF AT RES LA R IR I), AT AR g

6.3. BENLINGRE (HEH) 49
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optimizer = dict (type='Adam', 1lr=0.0003, weight_decay=0.0001)

N T BB GRS 3, T O E SO L optimizer f 1r BIA], (J# RPAZ% PyTorch
[ API doc BRI ESHL.

BEMHAFECAM MRS

1. XL —HBIRIL S

—A B E SR T AR E X

R AR — > WA Myoptimizer HIIEALAS, EWZHTHA a b, fl co BHFEUE I

N mmrotate/core/optimizer W T RIFSEU N EAE mmrotate/core/optimizer/
my_optimizer.py CHHSEHLHIM LA

from mmdet.core.optimizer.registry import OPTIMIZERS

from torch.optim import Optimizer

@OPTIMIZERS.register_module ()

class MyOptimizer (Optimizer) :

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

2. 1L 2EEEMER (registry)

J T REREAERS IR I, mmrotate K, FRESCRFZEHAS NS @4 25 ME (main namespace ) .
e B mmrotate/core/optimizer/__init_ .py XSRS AL,

FR e AR Y %4 5 A F] mmrotate/core/optimizer/__init__.py ¥, XFEEMEAS
RIS AN E :

from .my optimizer import MyOptimizer

o TERCE SCAFHHT custom_imports RKF BN MIAHEIR

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

—imports=False)

mmrotate.core.optimizer.my_optimizer fHHLESTEREFIF B SEA, T H MyOptimizer 2K
S HshEMN. FEFEEHAGM0E Myoptimizer 250940 (package) W 2445 A. Ifii mmrotate.core.
optimizer.my_optimizer.MyOptimizer AAfEHEEHIESA .
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F b, FEX AT SR AR A 58 AN [l i SCPE e g, R B0X — BORIR H SR 2 S8 E

PYTHONPATH Hf.

3. EEEXHhiEE MR

2 AT PATERCLE SO opt inizer 34 HLAI(H ] MyOptimizer. FERCEICHFEL, HhALBHRIGATT st
Wi E XAF optimizer FrH:

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

T A SR X I A O

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

BE XL 2Ra9#iE &%) (constructor)

A LRI LA A% nTREA — Lehp I S B E, HIAnHtIH—4k)Z (BatchNorm layers) fif A5 H 2% 5k A K (weight
decay). Jl Al DA B 2 S AR A F 366 R R 25 B i S AR FE B AL

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

from mmrotate.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

mmev BN AL S BB AS 2 L, I T DAY T A8 D0 A i F i BRSO S
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HiEE

PR A S B B W% 18 A A i ek . (AN EEE T S22 2] %) i 1 (hooks) RSB
M — L 'J‘E’Juﬁ bﬂ]TUﬁ‘——"nﬂZleJ‘%EAEI’JUH Yio WOREAHEZHIBCE, YGUAE PR A issue HL i
heth.

o FENIBEIEEYY (gradient clip) KA IZR: —LURU TR LR SRRUE VIZRad A . (D7 LT

optimizer_config = dict (

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

MR G EMR T LR E T optimizer_config MEMEE (base config) , kAl AESR ik 'E
_delete_=True REHEALEMWEESE . WSH IE N TREZHT.

o ST A e A Mo BB F AT SRS LRI (Momentum scheduler) |, DASE BUAR $H2% > A9 Ay
BRI A R i Bh R i, XA AR DASE B AR B B LRI AS A 5 2 o) R A (LR
scheduler) — &/}, BlANF AR ELFE YN T 3D A MBI p ABIE LS. 2 M T 5%
CyclicLrUpdater FI CyclicMomentumUpdater

lr_config = dict(
policy='cyclic',
target_ratio= (10, 1le-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,

6.3.2 BHE L%tk

BRAHE, TR A 1x 1151 (1x schedule ) [ 25 2% 3] # (step learning rate ), IXFE MMCV HFk N St epLRHook.,
BATLHRR 2 HAh 24 > BHRIES, 2% XL, fillll CosineAnnealing fl Poly. & —2Ef]+:

* Poly:

lr_config = dict (policy='poly', power=0.9, min_lr=le-4, by_epoch=False)

* ConsineAnnealing:

lr_config = dict(

policy='CosineAnnealing',

(Rt
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warmup="'linear',
warmup_iters=1000,

warmup_ratio=1.0 / 10,

min_lr_ratio=le-5)

6.3.3 HE M I{Ei#% (workflow)

TAERE AT ESGEATIUF AL (epochs) B2, BROINIOL T EBCE M

workflow = [('train', 1)]

IR Y 1A epoch. A 7] REALAS A — LU BIRAE I IE SR FROHEER, QR 2R pRAE (Loss) ANMERGTE
(Accuracy) . FEXFIHOLT, FATRT AR TARRBCE A -

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

XFEAK, 14> epoch YlIZk, 14> epoch BlERF A8 iz
R
L S RAERUERI B B 29 E 3156
2. BCE SR total_epochs fUEHIUIZAY epochs £LH , A& Mgk T AR -

3. TAEW [ ("train', 1), ('val', 1)1 f1[('train', 1)] KA EvalHook I1TH, BN
EvalHook #f after_train_epoch MM HIGUEH TAERANA 2 i@ 8 ] after_val_epoch
(8 (hooks). A, [ ('train', 1), ('val', 1)1 f [('train', 1)] BXFUIFET runner
FAERIN LR B (training epoch) Z5WSHHAAERUESE FRYHIE .

6.3.4 H3FE X% (hooks)
BEXLHAFRBCZUMNEF (hooks)

1. ZP—1HHEF (hook)

FERLRELUR P AT RE TR BB 8 7. MMRotate SRR H E LT B, I PATAE
HAE mmrotate B HEET mmdet (U E R SEBY T, Ol (FE ISR B e i EOR B 8 10 X HLR AT 2%
— M+ A& mmrotate HAE—NET U TIFEII G T E .

from mmcv.runner import HOOKS, Hook

@HOOKS . register_module ()

(FItgkss)
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class MyHook (Hook) :

def _ init_ (self, a, b):

pass

def before_run(self, runner):

pass

def after_run(self, runner):

pass

def before_epoch(self, runner):

pass

def after_epoch(self, runner):

pass

def before_iter(self, runner):

pass

def after_iter(self, runner):

pass

PR EARPE T Re s & W FE LGB Bl (before_run , after_run , before_epoch ,
after_epoch,before_iter,after_iter) fff-4.

2. FMFEF (hook)

BN oRIRATFE FA MyHook . WIR LAY P& /2 mmrotate/core/utils/my_hook.py , HHFI XS
A

o Bt mmrotate/core/utils/__init__ .py XMHRFEA
B W BIR T EAE nmrotate/core/utils/__init__.py §A, WMERA KB RINZEH:

from .my_ hook import MyHook

o TERCE SCAFH M custom_imports XFFFA

custom_imports = dict (imports=['mmrotate.core.utils.my_hook'], allow_failed_

—imports=False)
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3. IEHECE

custom_hooks = [

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

P DA L B E priority 24 "NORMAL' BY{ "HIGHEST' K% #) 7L ed :

custom_hooks = [

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

BRI, BT B LS RAE NN B Bl NORMAL,

£/ MMCV hseE 43 (hooks)

WRE T E LA MMCV BLSCBL T, G5RT A B R UOE B SO R G  1

4. 7:%5]: NumClassCheckHook

FRATELIL T — H @ X H 45T NumClassCheckHook , FSEAGES head 11 num_classes 275 dataset f1
#J CLASSSES £ JE LR .

FATHE default_runtime.py F TR B .

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

e BINEITHES

S W8 TH AT custom_hooks FEF, JX4EH) T
* log_config
* checkpoint_config
* evaluation
* Ir_config
e optimizer_config
¢ momentum_config

X, AAICRA T (logger hook) g VERY_LOW {554, HABLM THIMIEH A NORMAL, FiTHI{E
FWHRREE NG T U E N optimizer_config, momentum_config AN 1r_config. XEFAIN
ZH—TF Ui 43 log_config, checkpoint_config DA evaluation,
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Checkpoint config

MMCYV runner ${§i ff] checkpoint_config R#JIi{k CheckpointHook,

checkpoint_config = dict (interval=1)

AP A DA B max_keep_ckpts FAUVRIFE—/D 0 # 2 5 (checkpoint) By # M3 E save_optimizer
et SR PRI AR PPIR S (state dict of optimizer). B 2 i S5 M4 1T iS5 X 1L,

Log config

log_config WZETIHL HEH (ogger hooks) T H. fE 7<% & 0] fF (intervals), F7F MMCV
WandbLoggerHook , Ml1flowLoggerHook il TensorboardLoggerHook. TEZHMIH FHiES IR Y.

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

Evaluation config

evaluation HELE SCEHEG A RIIAL Bvaliook, BT interval &, HAMMR metric MEEAISH
BB 4s dataset .evaluate () o

evaluation = dict (interval=1, metric='bbox")
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mmrotate.core

10.1 anchor

10.2 bbox

10.3 patch

10.4 evaluation

10.5 post_processing

10.6 visualization
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11.1 datasets
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mmrotate.models

12.1 detectors
12.2 backbones
12.3 necks

12.4 dense heads
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12.6 losses

12.7 utils
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BEEFRRE (fFEH)

Rotated RetinaNet-OBB/HBB (ICCV’ 2017)
Rotated FasterRCNN-OBB ( TPAMI’ 2017)
Rotated RepPoints-OBB (ICCV’ 2019)
Rotated FCOS (ICCV’ 2019)

Rol Transformer (CVPR’ 2019)

Gliding Vertex (TPAMI’ 2020)

Rotated ATSS-OBB (CVPR’ 2020)

CSL (ECCV’ 2020)

R3Det (AAAI’ 2021)

S2A-Net (TGRS’ 2021)

ReDet (CVPR’ 2021)

Beyond Bounding-Box (CVPR’ 2021)
Oriented R-CNN (ICCV’ 2021)

GWD (ICML’ 2021)

KLD (NeurIPS’ 2021)

SASM (AAAD’ 2022)

KFIoU (arXiv)
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e H2RBox (arXiv)

14.1 DOTA V1.0 #iiBE F &R

o MS R Z R ERIEIEH .
* RR FRBEVUIES YR .
IRBEAET A A 1+ 1080t/2080t YIZRAFEIAY, I HAE 1 * 2080t _EFATHERRIA .
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cHAPTER 106

FREEEE (FEH)

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
EORXABIR . AR ETCEAE IR B, RN issue BUi AU, (RIS ERAR RS A AHE R
DA B TR PR AL

16.1 MMCV 3%

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

MMCV==xxx is used but incompatible. Please install mmcv>=xxx, <=xxx.”

MMRotate Fil MMCV, MMDet UAMA AN IR, 75 B4 5 IR AUA DAIRE G 2256 H 0 10
R
1. WHRAYR7S 2 2¢%E mmrotate-v0.x, MMRotate F1 MMCV B A28 £ 1] DAZE i B 83, TE A58 I A
WEG LR R

2. 7E MMCV-v2x H1, mmcv-full 4K mmev, WERIRAZGEN S CUDA BT R4S, Al AR %
2 MMCV ¥ mmev-1ite,

¢  “Nomodule named ‘mmcv.ops’” ; “No module named ‘mmcv._ext’” .
JRH R4 T mmev-1ite A mmcv,
1. pip uninstall mmcv-lite HIZKZEEM mmcv-1ite

2. B4 mmev RYE AU .
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16.2 PyTorch/CUDA &%

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

1. % 0Lk 4 /5 B8 nvec fatal: Unsupported gpu architecture 'compute_86'

BB R AR R g Ae Nz sm_86 HEAT AL, AN, ek 30 RAIEF, HIX
FEW b CUDA toolkit 11.0 FH A ¥, WMk FEE S H N MMCV_WITH_OPS=1
MMCV_CUDA_ARGS="'-gencode=arch=compute_80, code=sm_80"' pip install -e

CREMUGR IS, XSRS nvee S sm_80 AT, Bl4n Nvidia A100, JR45 A100 AN[i]
T30 RAN A, AEAATEE AR R ZEH . X FPR oy ST RE L 2 2k — LU PERR (A B A 4

. PyTorch JF % # . &4F pytorch/pytorch#47585 B3 T PyTorch B\ 1 4wiFbra, ArLAfE A PyTorch-

nightly W[ GE (L REMRPLIX AN IR, (H FATX M H B WX A7 2R A 2L

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

1. ¥ A AH cuda IBATHT A (—HRAE /usr/local/). $%%4 nvecc —-version BIRHIAS DAL

conda list cudatoolkit 54 B HIA 2 & VLHEL .

. W1i24T python mmdet/utils/collect_env.py KEEEE N YT GPU 228 4iF T 1F

i) PyTorch, torchvision Fl MMCV, /RHA]BEZEELE TORCH_CUDA_ARCH_LIST 3K H el
MMCV. 7] PLZ% GPU 24, Bli#ii54/T TORCH_CUDA_ARCH_LIST=7.0 pip install
mmcv-full 24 Volta GPU i MMCV.. X Fh4LH4 AN VL 7] B — Ml 2% Hh I (i F — L2 IR 351
GPU B, 540, Tesla K80,

- BB TSR AR5 mmev/immdet iR, B4, ZETHERES] CUDA 10.0 4% MMCV, {H7E

CUDA 9.0 315 Hi54TE .

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

1. W54 symbols J&F CUDA/C++ (i1, libcudart.so 5§ # GLIBCXX), #i#r CUDA/GCC iZfT

B ERIE 1S 5 413k MMCV i —2%. Bila{fi ] python mmdet/utils/collect_env.py ¥fr
"MMCV Compiler"/"MMCV CUDA Compiler" j2{A4l "GCC"/"CUDA_HOME" —Z{,

2. N X 2L symbols J&F PyTorch, (fflfl1, symbols containing caffe. aten #1 TH), #5724 H] PyTorch it

AR E G 1E MMCV AL

3. 54T python mmdet/utils/collect_env.py fi# PyTorch. torchvision, MMCV %) 4 i EA

B 5T — 2

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

be an Extension instance or 2-tuple” )”

1. GnSRARTES FH miniconda Tfij AN /& anaconda, ##r /@5 IEMY 43 T Cython U1 #3379, ETFEIEF )

4% Cpython $& G124 pip install -r requirements.txt,

2. BT setuptools, Cython fll PyTorch fHH. Z [ R A7 VEAL .

“Segmentation fault” .
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- K #E GCC WMUCAI i A] GCC 5.4, il #H 2N PyTorch fiiA 5 GCC fiAAILEL (B0, X

Pytorch GCC < 4.9), FAHEFEH i GCC 5.4, FATMAMEREMH GCC 5.5, H A i GCC
5.5 £ 53 “segmentation fault” F HAJJ#F] GCC 5.4 5 n] DAfF e a8,

a2 2 PyTorch B IE Y226 H W AR CUDA 51, BIANTE 2 AT 952

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

FHIBT R TR 0] True.

- W2R torch LR IEHINY, MERE LS F T MMCV.

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

TR MMCV #R IERG 2 T, IRA R S&TE S A SA .

. IR MMCV 5 PyTorch #{\ IR 24 T, WIGEH ipdb. pdb BEMAL, EHEEHRM—HrA

BSE T segmentation fault.

16.3 E2CNN

e “ImportError: cannot import name ‘container_bacs’ from ‘torch._six’”

1.

2.

X2 A container_abces FF PyTorch 1.9 2 J5#i A2 4.

YA python3.7/site-packages/e2cnn/nn/modules/module_list .py HH)

from torch.six import container_abcs

E2E130Y
TORCH_MAJOR = int (torch.__version__.split('.")[0])
TORCH_MINOR = int (torch.__version__.split('.")[1])

if TORCH MAJOR ==1 and TORCH_MINOR < 8:
from torch.six import container_abcs
else:

import collections.abs as container_abcs

. BCE AR Pytorch [ HUAS .
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16.4 Training 3%

e “Loss goes Nan”

L A EER AR R AL, KEUTEA 0 IHERT BES 2[RI loss 282 nan, —28/ RS (FEREEL R
JE/NT 1) BHEEREIGSE (B4, instaboost) JEB LS. L, WA A AR JEf
AL/ INEE IR, 0 BUHE, H P —Lenl fE 2 T2 O TR ) DA 8

2. Bk~ R TS, BN batch size K/NAYAEAL , FECY AT RATRER K BT AR
AT AR SE VISR )

3. FE warm up (IFIR] s SERERAE ISR AR T4 o) AARBURL, AT PAME warmup_iters M 500

HEH 1000 B 2000,
4. U gradient clipping:  — S A5 2 75 B R0 Rk RE I Sk L 2. BUARY grad_clip
=

2  None, 4§ W] PAFE config 1% B optimizer config=dict (_delete_=True,
grad_clip=dict (max_norm=35, norm_type=2)). M £ /R K config WA 4k
K AR ] B &  optimizer_config=dict (grad_clip=None), 4R ®] DA H ¥ & &

optimizer_config=dict (grad_clip=dict (max_norm=35, norm_type=2)).,
e “GPU out of memory”

1. f#7E K& ground truth boxes B34 K& anchor 375, W HETE assigner & OOM. 7] PATE assigner ¥
BB % E gpu_assign_thr=N, XFEY4#85T N 4~ GT boxes [}, assigner £xiiid CPU 114 IoU.,

2. ¥F backbone X' with_cp=True. Xffif PyTorch H1[{) sublinear strategy 3%/ back-
bone 5 i) GPU A7,

3. WERCE SRR R fpl6 = dict (loss_scale="'dynamic') 2R IEEFE %
¢ “RuntimeError: Expected to have finished reduction in the prior iteration before starting a new one”

LSRR, G BN T AR SR, XA T ik i 7% DDP B s AT U iy

NGRS 908
2. BRI AERCE X find_unused_parameters = True Rk Bk A@l, & FahA I8
PR AE S HL

16.5 Evaluation 8%

* ffi i} COCO Dataset [l 35z F1IF, MIPELER T AP 535 AR = -1,

1. R4 COCO $dmaEim e 3L, —iKEG i i S8k 5 /Ny A AR 0 BIE 2 518 9216 (96%96) 5
1024 (32%32),

2. ARAERA KB YR RD GT, AP 5 AR RSB -1.
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