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CHAPTER 1

F S B Al FHR

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

I \

(. box h

\ \ angle=0 \

| D—————— W—————— C

v

CW H e MR
cosa  —sina
sina  cos«
T Teenter cosa —sina —0.5w
Pa={"")= ) 4 )
YA Yeenter sina  cos« —0.5h

B (mcentar — 0.5wcos a + 0.5h sin oz)

CW (el 22 e

Yeenter — 0.5w sina — 0.5h cos «
o WETEE (CCw)

CCW 7R =

O > x (0 rad)
| A B

. \

[ box h

(I 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
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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(;’) ==
Do (wom hom Ooc + 77) , Ooc = *77/2

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 &~ R HEFE H b il a3 IS — I RITEAEZR ) THAS, DA & LB RHESL : -
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

N2 MMRotate A1 53 46
L KT UL, 515 5
2. JH45 N4 T MMRotate [ 37 F 2.
3. QIHHEE AR A T fi# MMRotate, 1§ 2 7 A Zofe:
« RE
o B LR
o B E SRR

o B AT

1.3. WfIERARE
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CHAPTER 2

3

TEATH, BATRHE S AR ] PyTorch M 3R45

MMRotate fg#%7E Linux F1 Windows 247, BT Python 3.7+, CUDA 9.2+ £l PyTorch 1.6+,

TEfR: ARG PyTorch AR H HE 22538 TE, AFEHd i HBkel = —5 B0, G AT
PR THER .

B0 MM 242 Miniconda,
1% AE—A conda FREL UG E.

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

conda activate openmmlab

5522 MRl 15l 2% PyTorch, fil4n:

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/

mmrotate
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CHAPTER 3

FATHBUN P AT B 52 o228 MMRotate, XTI, B EFER S EAERIT . A X FHER, WS
RS

50 2B [ MIM 2235 MMCV ] MMDetection

pip install -U openmim
mim install mmcv-full

mim install mmdet\<3.0.0

#5125 423 MMRotate.
Zl a: QAR EEBST KHE1T mmrotate, 1E M A 2% -

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

pip install -v -e .

# v RTHHAREL W

# "-e" RN RBEHALENE,

# B, SRGHATHEMABE AR ELEHRZROBAT AR

20 b: ANHLYF mmrotate {E AR SR 55 = D, T pip 2N E



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

mmrotate

pip install mmrotate

3.2 I84F

N T B AR IR 2% T MMRotate, FATHRAE T — L7 B U RIS AT HEBEUR .
S5 1% FRATTR BT BNCE S A A R SO

mim download mmrotate —--config oriented_rcnn_r50_fpn_1x_dota_le90 —--dest .

THEHFEILD A K E, HAERRETEMEIFRE 4 FHERZE &
¥ 4 FE Y w X M kN O OF oriented_rcnn_r50_fpn_1x_dota_le90.py F
oriented_rcnn_r50_fpn_1x_dota_le90-6d2b2cel.pth XL

9520 BARHEREUR
T (a): WHRMN PRI 2% mmrotate, HFFZF7PA R e .

python demo/image_demo.py demo/demo.jpg oriented_rcnn_r50_fpn_1x_dota_1e90.py._
—oriented_rcnn_r50_fpn_1x_dota_le90-6d2b2cel.pth —--out-file result.jpg

EARHAELRTH X N AEE—5K4 N result. Jog KA R, HABE B FEL GG . A R .
eI (b): ARAEH pip %% mmrotate, HHTIT python fARRERRFH AL HIATRE MG LA T AALAD -

from mmdet.apis import init_detector, inference_detector

import mmrotate

config_file = 'oriented_rcnn_r50_fpn_1x_dota_1le90.py'
checkpoint_file = 'oriented_rcnn_r50_fpn_1x_dota_le90-6d2b2cel.pth'
model = init_detector (config_file, checkpoint_file, device='cuda:0")
inference_detector (model, 'demo/demo. jpg')

BRPR BTSN, FoR Rl 2] e i S .

3.3 HENZ%
3.3.1 CUDA k&

Z4% PyTorch I}, F5HL38 2 CUDA AR . QISR TE RSB —A, R GIRA T EL -
o XTTET 285584 %) NVIDIA GPU, 11 GeForce 30 Z%1)#1 NVIDIA A100, £,%iffif] CUDA 11,

« XFTIH¥ NVIDIA GPU, CUDA 11 [a]J53%5%, {2 CUDA 10.2 %58 H oA T I 3A .

10 Chapter 3. %3
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TR GPU JRSIAE I R A RACA K . AR 2 DRI EZ A R

TR QRSEIRIRAT R S, 2% CUDA a7 ERLE R T, BN AL EA S CUDA Ui, Hi2,
TR IR RS AL i MMCV BT % Hofh CUDA 57, MIFEZIM NVIDIA [ 95 4255 52 %% CUDA
THAY, HAUARN 5 PyTorch [ CUDA JUASICEL. BN conda install fig445:E cudatoolkit A4S .

3.3.2 A{EH MIM L% MMCV
MMCV 5% C++ 1 CUDA " f€, [HItPAS )7 AAHT PyTorch, MIM 2 H i LR R &R, Il
LAy o SR, X AR o

B pip M A& MIM Z2%¢ MMCV, 581§ MMCV ‘225455 o X 75 ZARYE PyTorch Jft 4 )2 H: CUDA JiiAc
F-zh$5 € find-url,

B4, DA 64223 174 PyTorch 1.9.x F1 CUDA 10.2 #47#% mmev-full ,

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

—index.html

3.3.3 7£ Google Colab %%

Google Colab JEH EL 4473 7 PyTorch, [, FHATHEZE( H AT 63223 MMCV £ MMDetection

12k i ] MIM 223 MMCV #1 MMDetection

'pip3 install -U openmim
'mim install mmcv-full

'mim install mmdet

5528 M Z % MMRotate.,

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

'pip install -e .

453 % Kk,

import mmrotate
print (mmrotate.__version__ )

# Example output: 0.3.1

33. BEN®REK 11



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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HEfi#: A Jupyter o, JBINUS L TR AISNBAT AT SCME, scd &—A> A4 AT 3 Python i 241 T4
H%.

3.3.4 7 Docker &% {EFH MMRotate

FATERBE T Dockerfile T BIBHR . WHHLREH) docker il >=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/

R oy iz tT

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

3.4 WS HERR

WER GRS RE B 2 — e R, 3 e &G FAQ T . AR HENR I %, R PATE Glthub | £ .

12 Chapter 3. %3



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

cHAPTER 4

HEEHIES

HARMETT AT AS % ifE i i) T BT Bk

13


https://github.com/open-mmlab/mmrotate/tree/main/tools/data

mmrotate
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CHAPTER B

WK — 1R EY

* B4~ GPU
* BT R ZA GPU
* MR ZA GPU

BEATLAGE I AT fiy & R AfE B AR 4

# BN 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 FEHLANF A

python tools/test.py CONFIG_FILE CHECKPOINT FILE} [optional arguments] —-

—launcher slurm

5il¥-
1 DOTA-1.0 (45 8EEH RotatedRetinaNet I A= il 5 45 S04 FAEL L <0 (S5 &R data_root) .

python ./tools/test.py \
configs/rotated_retinanet/rotated_retinanet_obb_r50_fpn_1x_dota_le90.py \

checkpoints/SOME_CHECKPOINT.pth —--format-only \

-—eval-options submission_dir=work_dirs/Taskl_results

15



https://captain-whu.github.io/DOTA/evaluation.html
https://github.com/open-mmlab/mmrotate/tree/main/configs/_base_/datasets/dotav1.py
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B

./tools/dist_test.sh \
configs/rotated_retinanet/rotated_retinanet_obb_r50_fpn_1x_dota_le90.py \
checkpoints/SOME_CHECKPOINT.pth 1 —--format-only \

-—eval-options submission_dir=work_dirs/Taskl_results

T PAME Y data_root Hll A 1 B AR M B IEAR SO 2R AR B AR T I IV Bk

python ./tools/test.py \
configs/rotated_retinanet/rotated_retinanet_obb_r50_fpn_1x_dota_l1le90.py \
checkpoints/SOME_CHECKPOINT.pth —--eval mAP

e

./tools/dist_test.sh \
configs/rotated_retinanet/rotated_retinanet_obb_r50_fpn_1x_dota_le90.py \
checkpoints/SOME_CHECKPOINT.pth 1 —--eval mAP

BT AT AL SR

python ./tools/test.py \
configs/rotated_retinanet/rotated_retinanet_obb_r50_fpn_1x_dota_le90.py \
checkpoints/SOME_CHECKPOINT.pth \

——show—-dir work_dirs/vis

16 Chapter 5. i — &5y



https://github.com/open-mmlab/mmrotate/tree/main/configs/_base_/datasets/dotav1.py

CHAPTER O

YIIgE— &R

6.1 B GPU 1)k

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

MR EAREIEG AT IR E TAERE, SIS E ——work_dir ${YOUR_WORK_DIR},

6.2 Z GPU 1)l

./tools/dist_train.sh CONFIG_FILE GPU_NUM [optional arguments]

S

* ——no-validate (ANHEBO: BOIARE DL FABSRAEVI G B AT VPG . Gl I8 -—no-validate %KM
WIZRI ) HEAT DAL

o —work-dir S${WORK_DIR}: Wl X8 Em T/EH F.
e ——resume-from ${CHECKPOINT_FILE}: M PABTHIRE SR E 4.
resume-from Ml load-from KA [E] & :

resume-from PP PR ML ALERHPIRES, I H. epoch AR TR UM AL . 18 # TR B4
BTG R . Load—from HRBURZ AL E T HIZRR) epoch 22 0 T4 @ # 1T 5.

17
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6.3 &M Z a2l

TR AR i ethernet EREE KA Z G0, AT AR AL R ad-
T —EHles 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=$MASTER_PORT MASTER_ADDR=$MASTER_ADDR sh tools/dist_train.

—sh S$SCONFIG $GPUS

HR2, WEREA R E M E R LE PR IIE, IR ARmE.

6.4 {#H Slurm REHRESZ

ARG slurm A BERAEHE 21T MMRotate, @A AN s1urm_train. sh (AL SCHRRPLIUIZE) o

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

—DIR

IR A Z GHLAKN , &R PAZ2% PyTorch launch utility . QISR 5418 InfiniBand 3R R4, Y25

L AR

6.5 E—&HlE LSS EW

WERGEAE— Bl LEshZ MR, WfE—&HlE A 8 5k GPU IIZR 2 Mk, A MR 4 3k GPU
, R EO RS E A F 3 115 GBRIA S 29500 ) LI 8 Ged THh %€ o

WERGEME dist_train.sh JahillgR, ELMEMSTHIEER DS .

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

AR Ao Slurm JEBIYIZE, 57 BB O B SO GE R 2 MC B SRR SR 6 47) LE 1M B AN (] A8 T H -

JE configl.py H,

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

IE config2.py H,

18 Chapter 6. Jllgk—{ =5



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

mmrotate

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

ZIG R PARE] configl.py Ml config2.py JFHPAEL.

CUDA_VISIBLE_DEVICES=0,1,2,3 GPUS=4 ./tools/slurm_train.sh PARTITION JOB_NAME }._.

—configl.py

S=4,5,6,7 GPUS=4 ./tools/slurm_train.sh S${PARTITION JOB_NAME }..

6.5. E—aHBELEHSMMEL 19
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CHAPTER /

BEFMERYE

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)

21


https://github.com/open-mmlab/mmrotate/tree/main/configs/rotated_retinanet/README.md
https://github.com/open-mmlab/mmrotate/tree/main/configs/rotated_faster_rcnn/README.md
https://github.com/open-mmlab/mmrotate/tree/main/configs/rotated_reppoints/README.md
https://github.com/open-mmlab/mmrotate/tree/main/configs/rotated_fcos/README.md
https://github.com/open-mmlab/mmrotate/tree/main/configs/roi_trans/README.md
https://github.com/open-mmlab/mmrotate/tree/main/configs/gliding_vertex/README.md
https://github.com/open-mmlab/mmrotate/tree/main/configs/rotated_atss/README.md
https://github.com/open-mmlab/mmrotate/tree/main/configs/csl/README.md
https://github.com/open-mmlab/mmrotate/tree/main/configs/r3det/README.md
https://github.com/open-mmlab/mmrotate/tree/main/configs/s2anet/README.md
https://github.com/open-mmlab/mmrotate/tree/main/configs/redet/README.md
https://github.com/open-mmlab/mmrotate/tree/main/configs/cfa/README.md
https://github.com/open-mmlab/mmrotate/tree/main/configs/oriented_rcnn/README.md
https://github.com/open-mmlab/mmrotate/tree/main/configs/gwd/README.md
https://github.com/open-mmlab/mmrotate/tree/main/configs/kld/README.md
https://github.com/open-mmlab/mmrotate/tree/main/configs/kfiou/README.md

mmrotate

¢ G-Rep (stay tuned)

7.1 DOTA v1.0 #iE&% FHYZER

* MS FIRE RERIGIEE .
* RR F/RBEHLTERE 154 .
PAEALE RS 1% 10806/2080t YIS EIM, I HAE 1+ 2080t FHEAFHERIIIR .

20 Chapter 7. EEFIEEIE


https://github.com/open-mmlab/mmrotate/tree/main/configs/g_reppoints/README.md

CHAPTER 8

HE1: FIMEXH

FRATVAE T B SO b SRy T AR ARl X 8T AT Ah e, QR A A e S SO, AT Al B AT
python tools/misc/print_config.py /PATH/TO/CONFIG K& FE LHEIELE . mmrotate 2 &7 FE
mmdet 2 F), BHERZ A ) mmdet 1 BEEASHIH .

8.1 BEMASHIEHEE

MiZFT tools/train.py 83 tools/test .py W, TPAHIT ——cfg-options BN E .
* BB T SRR O
A DAF B IR TIC B SO Y dict SN H 4 E P E LS. B, ) —-cfg-options model.
backbone .norm_eval=False ¥ 5 T W 4% 14 i BN BEI SN train B,
o BRTHCE S R )

TEHCE SO, s A il B S S L. B, BRIl fE data.train.
pipeline i@ 2 — 43, WU [dict (type='LoadImageFromFile'), ...]. WIRFEZNW
'LoadImageFromFile' I{Ji{, 'LoadImageFromiWebcam' , FFHEEN FAEH: ——cfg-options

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

AR EEH RS RSO N, MESUFE R BE workflow=[ ("train', 1)1, ARFE
A AN, ATPAEIT ——cfg-options workflow="[(train, 1), (val,1)]" KEFLE. FHE
TR, 5197 BRSO Pl , H HAEREE NG5 WA A 254

23


https://github.com/open-mmlab/mmdetection
https://mmdetection.readthedocs.io/en/latest/
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8.2 BEE N BFRME

FAM TGV TR i 44 BC B SCPF . B o ik S0 A [ 1) XA

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

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

{xxx} SBPWERI ST lyyy] 2RTER.
e {model}: BEFEIFPZE, Ul rotated_faster_rcnn, rotated_retinanet &,
e [model setting]: #FERYEEHL, BIUN hbb for rotated_retinanet %,
« {backbone}: ETFMLFLMBIU r50 (ResNet-50), swin_tiny (SWIN-tiny) .
e {neck}: Neck Ry EFE fon, refpn,

e [norm_settingl: BRIA{# /] bn (Batch Normalization), H 3% 7] PAH gn (Group Normalization),
syncbn (Synchronized Batch Normalization) 4. gn—head/gn-neck &/~ GN X [+ M 25 1) Head B
Neck, gn-all s GN I TRAEAL, G140 TR 4%, Neck 1 Head.

e [misc]: AP RXZFENRE/AFE, BT dconv, geb. attention. albu. mstrain %,
* [gpu x batch_per_gpul: GPU ${& 41 GPU [WFEALL, ERIAMLEH 1xb2.

e {dataset}: %, BN dota.

e {angle version}: JEREE X, FlN oc, 1e135 8(F 190,

8.3 RotatedRetinaNet fig & {461

T A5 B P MMRotate 63 52 45 H ) 58 BEBE BRI — AN AT T MR AT T4 ] ResNet50 F1 FPN [1)
RotatedRetinaNet [ i & SCOFHEA TR ZEAREULR] . SE RN 10 T VA RN & MR B B %6, 165555 APL X
(=P

angle_version = 'oc' # et E LA
model = dict (
type='RotatedRetinaNet', # M| # (detector) %%
backbone=dict ( # FT M4 E LI
type='ResNet', # # EFM%HEF
depth=50, # =THMLWEE
num_stages=4, # ETMN%LWNE (stages) W E
out_indices=(0, 1, 2, 3), # &PUMEFTE SRR E R B9 5
frozen_stages=1, # &—\WNEHNEW FE
zero_init_residual=False, # 2G4 #&ZH (resblocks) FH&E—/NE—EMERZHEWL
(zero init) WU RAANE &
norm_cfg=dict ( # H—1E (norm layer) M &

(Rt
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type='BN', # H—{LEWRXE, EFRE BN H 6N
requires_grad=True), # Z&NEH—HEN gamma F1 beta
norm_eval=True, # £&%k% BN B4t
style='pytorch', # FFTMLHNKE, 'pytorch’ BEERFKH 2 WEH 3x3 %M, 'caffe
G BERNKA 2 HEA 1x1 AR
init_cfg=dict (type='Pretrained', checkpoint='torchvision://resnet50')), # n#
#it ImageNet F| %A
neck=dict (
type="FPN', # BN EW neck & FPN, HAIFAELFF 'ReFPN'
in_channels=[256, 512, 1024, 20481, # W HEE#, x5F T WL HmEEE—%
out_channels=256, # 4&FEEAEE—EKHdEH
start_level=1, # ATHHEFELFENETNERERMANERIIE
add_extra_convs='on_input', # HREEZEEHEFEBLFMLEZ PSR ERE
num_outs=5), # REMEEDPMREMNKIEE (scales)
bbox_head=dict (
type='RotatedRetinaHead', # bbox_head W#%#A 2 'RRetinaHead'
num_classes=15, # ZXWEHHE
in_channels=256, # bbox head # A\ 4t
stacked_convs=4, # head AMEWEH
feat_channels=256, # head #7182 W4 L ¥
assign_by_circumhbbox='oc', # obb2hbb iz £ L7 =
anchor_generator=dict ( # 445 (Anchor) 4K EHEE
type='RotatedAnchorGenerator', # 454 ik K5
octave_base_scale=4, # RetinaNet JTH R#EEWHESH, HILE anchor WEARRE
A, BrH anchor HREMLZ K.
scales_per_octave=3, # RetinaNet | THA R ENESK, B MNELEA 3 MNRE
ratios=[1.0, 0.5, 2.01, # BEMTEXEHLE
strides=[8, 16, 32, 64, 1281), +# WARBHFE. X5 FPN HIEFE—FH. WERE
#E base_sizes, WUH FBEKEWN A base_sizes,
bbox_coder=dict (  # Z | LAk H 8 HHE 2 AT 4 4 Ao fE D
type='DeltaXYWHAOBBoxCoder', # HE4E #H M £ 5|
angle_range='oc', # HE4MEN IR E LT R
norm_factor=None, # #‘[%%Fb' o é’]%&fk
edge_swap=False, # W& Z%5FAESRDEL ML L%
proj_xy-False, # #HZ a/é’}ﬁﬁié)%@ # &%
target_means=(0.0, 0.0, 0.0, 0.0, 0.0), # FATF4HEfEEIELY EATHHE
target_stds=(1 0, 1.0, 1.0, 1.0, 1.0)), # AT4HBfEEHENIFEZ

loss_cls=dict ( AESIHRKBLHEE
type='FocallLoss', # X4k @EEA
use_sigmoid=True, # Z&#JH sigmoid

gamma=2.0, # Focal Loss [l THRMEZAHENSHE gamma
alpha=0.25, # Focal Loss | THIBHAKELHM A% alpha
loss_weight=1.0), # Z¥4ZHHALNE

Qi3]
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loss_bbox=dict ( # [EHAXHHkFHEE
type='LlLoss', # EHAXHHLER
loss_weight=1.0)), # [EIH4LHMHENE
train_cfg=dict ( # WHEBESKHNEE
assigner=dict ( # 4% (assigner) MEE
type='MaxIoUAssigner', # 4B Z&HER
pos_iou_thr=0.5, # IoU >= 0.5(F{H) WA EREK
neg_iou_thr=0.4, # IoU < 0.4 (B{H) #HMWA AER
min_pos_iou=0, # WAE(EAHEMHAL RN ToU FE
ignore_iof_thr=-1, # ZA® bbox W IoF FE
iou_calculator=dict (type='RBboxOverlaps2D')), # ToU Mit& kAl
allowed_border=-1, # #E A4 E (anchor) J& i AiE
pos_weight=-1, # | ZH |8 EREAMKAE
debug=False), # Z&&ERE (debug) #HR
test_cfg=dict ( # MRABESHWEE
nms_pre=2000, # NMS H[H box ¥
min_bbox_size=0, # box NI/
score_thr=0.05, # bbox W 4¥ RE
nms=dict (iou_thr=0.1), # NMS #H &
max_per_img=2000)) # &K E & & KMk %%
dataset_type = 'DOTADataset' # #HIEHEEA | ¥4 k2N HELE
data_root = '../datasets/split_1024_dotal_0/' # HEWMRREZ
img_norm_cfg = dict( # EHBHA—NKERE, FAkHE—EAmEE
mean=[123.675, 116.28, 103.531, # FNAERFHINGETRLEER HFHE
std=[58.395, 57.12, 57.375], # WINLERATFTHINGETRELER AT AEZ
to_rgb=True) # FIZGE R THIN G ET W46 E G EBIT T
train_pipeline = [ # |lZnfs
dict (type='LoadImageFromFile'), # % 1 Mnfs, M XA 2 E %
dict (type='LoadAnnotations', # % 2 MifE, &T UmE&, W CHEFER
with_bbox=True), # Z&HWNEAFAEME (bounding box), EHFBRMNEEREH True
dict (type='RResize', # T EGFEERANGBERE HRE
img_scale=(1024, 1024)), # E&EHEANE
dict (type='RRandomFlip', # &% E &M HEEANGKER ) BRAE
flip_ratio=0.5, # El#EGHZE
version='oc'), # &R TR
dict (
type='Normalize', # H—W YW EEWEEL Rt
mean=[123.675, 116.28, 103.531, # x®%5 img norm cfg —%,
std=[58.395, 57.12, 57.3751, # B# img_norm_cfg #A{ESH%
to_rgb=True),
dict (type='Pad', # HE7 LW ERE I EANHEER ) HinE
size_divisor=32), # EEEMGT AW YA EER
dict (type='DefaultFormatBundle'), # mfEEKEHKENZLASRE

Qi3]
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dict (type='Collect', # J@&HE 9 L% b i 1% 2 2040 Il 2 H Jn A2
keys=['img', 'gt_bboxes', 'gt_labels'])
]
test_pipeline = [ # Mi&7fe
dict (type='LoadImageFromFile'), # % 1 e, AN XHBEZEm&E %L
dict (
type='MultiScaleFlipAug', # HENRAHWHEW) (test time augmentations)
img_scale=(1024, 1024), # RENKM T REEMRERZANE. AT HEEGADHRE
flip=False, # i =& 5814 K4
transforms=[
dict (type='RResize'), # fHHETEGANIEIER
dict (
type='Normalize', # H—{BEM, Ak EH img_norm cfg
mean=[123.675, 116.28, 103.53],
std=[58.395, 57.12, 57.375],
to_rgb=True),
dict (type='Pad', # KWEFHLHTH 32 ERIWER
size_divisor=32),
dict (type='DefaultFormatBundle'), # JTAE®ZE FWEHENBR BRI
dict (type='Collect', # WS Ml B o040 6y 2 69 d 2 A2
keys=["'img'])
1)
]
data = dict (
samples_per_gpu=2, # ¥/~ GPU #] Batch size
workers_per_gpu=2, # ¥4~ GPU 4T oy #dE o 4 & A2 B
train=dict ( # WNEHEERE
type='DOTADataset', # FiEE WXL
ann_file=
'../datasets/split_1024_dotal_0/trainval/annfiles/', # FEBXHERZ
img_prefix=
'../datasets/split_1024_dotal_0/trainval/images/', # EHKBZWZ
pipeline=[ # #iff, XRMLWEHEN train pipeline fhi##
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 (
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),
(FoTakse)

8.3. RotatedRetinaNet fit B 3L =451 27



mmrotate

dict (type='DefaultFormatBundle'),
dict (type='Collect', keys=['img',6 'gt_bboxes', 'gt_labels'])
i
version='oc'),
val=dict ( # RIEHEENEE
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 ( # MRAHBELEERE, CHRIMNRAF L /MR (test-dev/test) XMW ann_file
type="'DOTADataset’,
ann_file=
'../datasets/split_1024_dotal_O/test/images/"',
img_prefix=
'../datasets/split_1024_dotal_0/test/images/"',
pipeline=[ # WX A6@|#H test_pipeline thi# iRt
dict (type='LoadImageFromFile'),
dict (
type="'MultiScaleFlipAug',
img_scale=(1024, 1024),
flip=False,
transforms=[

dict (type='RResize'),

Qi3]
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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'"))
evaluation = dict( # evaluation hook W&
interval=12, # KL [E[E
metric="mAP') # i A {E A B A5 4T
optimizer = dict( # FTHZEMMENEE
type='SGD', # LB EA
1r=0.0025, # hLBe¥%x
momentum=0.9, # # & (Momentum)
weight_decay=0.0001) # SGD W EWMNE (weight decay)
optimizer_config = dict( # optimizer hook M & L
grad_clip=dict (
max_norm=35,
norm_type=2))
lr_config = dict( # #JXRFEFRE, FHTHEM LrUupdater hook
policy='step', # WERE (scheduler) MKk
warmup='linear', # T (warmup) %W, W ¥¥ ‘exp’ F1 constant’
warmup_iters=500, # Ti# kR4
warmup_ratio=0.3333333333333333, # JAFWMMELEIEZHLE
step=[8, 11]) # ER¥IXHRLEGK
runner = dict (
type="'EpochBasedRunner', # ¥%#F AW runner é’]ééy’?lj (fln IterBasedRunner .
—EpochBasedRunner)
max_epochs=12) # runner EE4 (epoch) ¥, XtT IterBasedRunner {#f| ‘max_iters’
checkpoint_config = dict( # checkpoint hook BB SO
interval=12) # REWHERFZ 12
log_config = dict( # register logger hook NE & L4
interval=50, # TH H & EF
hooks={[
# dict (type='TensorboardLoggerHook') # [#X# Tensorboard H &
dict (type='TextLoggerHook")
N # ATRFNAIBEMNIEEHE (logger)
dist_params = dict (backend='nccl') # HATRELSHRINEWNSE, s o FAETHEE
log_level = '"INFO' # HZEHHEHG

Qi3]
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load_from = None # M—NN4AEBREEMBEEENTNFER, CHR2HEINLGH
resume_from = None # MAERRZREWKEHEE (checkpoints), WHEER M T SRGFEHBKRITEKE
Wk,

workflow = [('train', 1)1 # runner W ITEWAE, [('train', 1)] &K= AA—AITIER L TIERIH
T—W. RiE total epochs TAEWINZ 12 NE4A (epoch),
work_dir = './work_dirs/rotated_retinanet_hbb_r50_fpn_1x_dota_oc' # A THREYM LG E

A4 & (checkpoints) #FnH F#H X

8.4 ‘whliaE (FAQ)

8.4.1 EFREENHENPEEE

B S ] — L B A i, I 4E LY train_pipeline/test_pipeline. HISVEEMNE, 1E
B e T HCE ) ) AR R, TR BRI AR R B A Y A B . BN, FRATARGE R 2 R R
(multi scale strategy) 1i)l|%% Rol-Trans, train_pipeline EFATAHZLE I E) 2 & .

_base_ = ['./roi_trans_r50_fpn_1x_dota_le90.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),

dict (type='Normalize', **img_norm_cfqg),

dict (type='Pad', size_divisor=32),

dict (type='DefaultFormatBundle'),

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

@ 3)
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]
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/'))

BRATEHEELH train_pipeline/test_pipeline RJ51& 7| data H,

FIRERY, ARFATAEM syncBN 3] BN s MMSyncBN, FA157R 2SN B RS> norm_cfg.,

_base_ = './roi_trans_r50_fpn_I1x_dota_1le90.py"
norm_cfg = dict (type='BN', requires_grad=True)
model = dict (
backbone=dict (norm_cfg=norm_cfqg),
neck=dict (norm_cfg=norm_cfqg),

)

8.4. Tl jEER (FAQ) 31
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CHAPTER 9

#i22: BEXHIES

9.1 HFFBIBIEER

BRI, T AR E N B 14N (DOTA #55X) . BT AR & (Tl id A 25 2
i) BAELR (SRR ARSI VISR AT ) HEATHE40 . 1E MMRotate ', FATEBCREE 0 DOTA
A LA TR, B A AR AR R 1B P config M ARAR L AR AN SR RIAT

9.1.1 FEHMIEHAELAIAFEN

I M B PR 7 YR R AR S O B Bt 5 5K (DOTA) .
DOTA A%z UTEAF txt SO

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

FATHRE—ARR, IR HACTA—A 10 45504 A .
A[0:8]): ZIEMIM (x1, v1, x2, y2, %3, y3, x4, v4) .
* A[8]: KA
© AL9]: [N
TERHRTAE 2 )5, P AT AT A BRI R A A # (6130 DOTA #%:X) 1Y B &SGR Eiae -
L B SRBCE SCPFRAGE T s SO gk -
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2. K o SRR AR

TG PN RR EIAW AN SRR, B A HE L S 28 COCO A8 B RN ZE— A1)
Cascade Mask R-CNN R50-FPN #5125 .

1. iEHEEX 4 AERBELHIER

JC SO B e 3 B9 K A T T
1. data @34 HARSREIL, BETHE data.train, data.val fil data.test FHR RN classes FEz .

2. model F4H num_classes JBIEAS S, HE A2 FTA num_classes [FERAME (140 COCO 1 80)
BT

JE configs/my_custom_config.py:

# HEERATHARENTRAERRENE XK
_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,

# FEWIRMELLIMEFHE “classes’

classes=classes,

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

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

type=dataset_type,

# FEBRREG KL AME 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,

# EERRE XL/ FE classes’
classes=classes,

ann_file="path/to/your/test/annotation_data',

Q9)
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img_prefix='path/to/your/test/image_data'))

# 2. BARE
model = dict(
bbox_head=dict (
type='RotatedRetinaHead',
# RXMPA “num_classes’ FHM 15 EFH S

num_classes=15))

2. EEEHTE LBIERNERE

TEef Y o SIS 2 DOTA #4335 af PRI F A SR 4 BT IR A

o FUE S classes FEIVZS txt bRyE) A 18] FREFSE M R A ST E A Y . MMRotate 2%
HEHF categories FURTELLN id MU RIS ARE RS W, FTPATE categories H1 name 57
PRI 2 bR R G DT . RIEE, BB SCHT classes B FAFER Tt £ 5 Wi P00 320 LA n 4
A R AR SO E

9.2 BEHRV|BETELHER
MMRotate i 32 #5172 Kt S B4 d e B AR HEA TR G B8 OB SR /) 20 A AREA T N 25 . H RITE SR =L
PEAREERS , W R

» RepeatDataset: il H i B EE4E .

 ClassBalancedDataset: PAZ P 7 20 E BHh4E

* ConcatDataset: PHEHIELE.

9.21 EFMIER

FA1M# ]l RepeatDataset VENEFRERREZXNEAREE . FIUN, BBFEHEHELEE Dataset_A, FRATHL
B RN ORE . BB RN

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

pipeline=train_pipeline

(QE9)
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9.2.2 AHIFHHMIER

FATMHE ClassBalancedDataset fENEHR AT, MAERNM R EE BHE. XL EE HBAE
ClassBalancedDataset 2Ll self.get_cat_ids (idx) By HF. B, Dataset A T
ffifl oversample_thr=1le-3, FlE(FE AT HR:

dataset_A_train = dict (
type='ClassBalancedDataset',
oversample_thr=1le-3,
dataset=dict( # This is the original config of Dataset_A
type='Dataset_A"',

pipeline=train_pipeline

9.2.3 HHEHMIER
3ok HELFH =)y SO B TH %

L AR a4 S T ) — SR H B AN TR AR SO, 0 nT AT o 4R 77 4 T B £ B R DR RS
etk

dataset_A_train = dict (
type='Dataset_A"',
ann_file = ['anno_file_1', 'anno_file_2'],
pipeline=train_pipeline
)
VU RBHEE A HEEA TR, ROTXF T AR L EAN R E S A HATIRE . mREAR Y
ENPERER, WTHRETNAEERELRE separate_eval=False RELIH.,

" python

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

pipeline=train_pipeline
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- MRS AR, ERT DA AT Bs B9 75 SR DR R T A R AT R

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
)
VCUImRGEE HREERA TR KIS, ZF T AL LR ENREE S AT

- AT ST BRI % ConcatDataset M THHAfR & 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_val],

separate_eval=False))

CURFFAAFA P ELRE separate_eval=False' WA HKEEH A ENRFEEHATITME.

1. BB EEAE P LA ] self.data_infos, FEIEEINEH N separate_eval=False., A}
COCO HRENTE MM self.data_infos HfTIFAL, Frk COCO BRMEH AN LRpX Fh ik B4
WA TEH G AN B BRI X g T B AR TP i 3 S gt T I, PR BRI Ul X A A

2. A% HEPfL classBalancedDataset fl RepeatDataset, DA ZH PG kA SR IR 2H &

JEH R -

— ANEE LRI T, 4> ¥ Dataset_A fil Dataset_B B N UWHI M K, KI5 HEE MR EBR
WFFIR.

dataset_A_train = dict (

type='RepeatDataset',

(Fotgkss)

9.2. BEHRB/BEATENLRIER
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times=N,
dataset=dict (
type='Dataset_A"',

pipeline=train_pipeline

)
dataset_A_val = dict (

pipeline=test_pipeline
)
dataset_A_test = dict(

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

pipeline=train_pipeline

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

test = dataset_A_test

38
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i 3 BENEE

FATRECRHIAF3 R T 5 FhIeL.

* FT % (Backbone): jl @ — MBI L (FCN), HIRIEBUFIEIR, HANZZER 2% (ResNet), 7]
DA E T Transformer FM 2%, H.Un Swin Transformer 4%,

* Neck: FTMLEFIES5 K (Head) Z [AIFIERELLL:, LU FPN, ReFPN,

* fE453k (Head): HTHAPEMARAES (HLABAARERTN ) A92E0%.

o XIRHESRIES (Roi Extractor): T AARRAE & FHIR DCISAFAE R 24, FL A Rol Align Rotated .
* 2k (loss): fE55 3k B TR 414, Lol FocalLoss, GWDLoss, and KFloULoss .

10.1 FAFBIAH

10.1.1 ZRI0FHEIETF ML

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

FriE Y 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. BAER

PRAT P RSN E] mmrotate/models/backbones/__init_  .py

from .mobilenet import MobileNet

sCE I A

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

allow_failed_imports=False)

I ST DA S 0 P R RS

3. ARMEEX P ERIZETRAS%

model = dict (

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

arg2=xxx) ,

40 Chapter 10. #18 3: BENEL
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10.1.2 ZRINFEY Neck
1. X —* Neck (LL PAFPN %)

i mmrotate/models/necks/pafpn.py.

from mmrotate.models.builder import ROTATED_NECKS

@QROTATED_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. SNIZER

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

from .pafpn import PAFPN

EENII

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

allow_failed_imports=False)

BT ST DA S 1 R RS
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3. IEEE

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

num_outs=5)

10.1.3 FHINFAY Head

X HL, FRATPA Double Head R-CNN k5l > & 7 Annl 8 hin—1 1% Head.

BE, WIin—-#H bbox head ) mmrotate/models/roi_heads/bbox_heads/double_bbox_head.
py. Double Head R-CNN 7£ H A7k | SEE 77—~ #7119 bbox head. >k T 5C#H bbox head, FA17FZ MM WIT

FRFT Rt = A~ R KL

from mmrotate.models.builder import ROTATED_HEADS

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

@ROTATED_HEADS .register_module ()
class DoubleConvFCBBoxHead (BBoxHead) :

r"""Bbox head used in Double—-Head R-CNN

/=>
/-> shared convs ->
\—>
roi features
J=>
\-> shared fc ->
\—>

men

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

cls

reg

cls

reg

True)

@3
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def forward(self, x_cls, x_reg):

RIG, MAELE, RIMNEFELH—HE Rol Head, FKA1#5 M StandardRoTHead #kK i #71HY
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
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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
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Aok, AT AT N

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

—double_bbox_head'])

P BCE SR AL BB H Y

10.1.4 ZRNNFHAIIRR

A ARAG I — AT B 12k MyLoss HF 3 AAE R o SR 73— Brp 8 2k s 4, B P s B4F mmrotate/
models/losses/my_loss.py HEEH., 2Eifigs weighted_loss B PAEFI L EAERINAL.

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() > 0
loss = torch.abs(pred - target)

return loss

@QROTATED_LOSSES.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_bbox = self.loss_weight * my_loss(

pred, target, weight, reduction=reduction, avg_factor=avg_factor)

b=

(@ 229)
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return loss_bbox

RG, HAPEEIE T AR INE mmrotate/models/losses/__init_ .py H.

from .my_loss import MyLoss, my_loss

B, RRTRAR I

custom_imports=dict (

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

BT EL SO R SR ) Y H Y

[A 5 MyLoss & T RIHA, /K75 24 Head &1L loss_bbox FE:

loss_bbox=dict (type="MyLoss', loss_weight=1.0))
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cHaPTER 11

#HiE 4 BENINEZRE

1.1 BEXEtIZE

11.1.1 BE X Pytorch Z#a)fi{t a8

M 45 1458 Pytorch BT ILIAY, ME— TR EBE AR BCE S optimizer b, BN, Q2R
BRG] ADAM (AN T RAF AT RE IR R IR I) . AT AR g

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

AT AESR B R4 20 %, RS B R E SO optimizer i 1x BT, (i H3& W] PAZ3% PyTorch
Y API doc HLIZESEL

11.1.2 BE AP BECSEMBHILs

1. BN —HEIHRILEE

—AN A LA AT AR

{2 G 4 AE 8 — AN A MyOptimizer BIMEALEE, THISES A a, b, Fl c. WEELE 44
4 mmrotate/core/optimizer WHXII; RIGSH W T A BAE mmrotate/core/optimizer/
my_optimizer.py U SEBUB R AL

47
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from mmdet.core.optimizer.registry import OPTIMIZERS

from torch.optim import Optimizer

@QOPTIMIZERS.register_module ()

class MyOptimizer (Optimizer):

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

2. IR ILIRENEMR (registry)

R T BEIS AT FIARB I murotate I, FRESCRFXBIHIAN NS A4 23] (main namespace ) .
o E mmrotate/core/optimizer/___init_ .py XSRS AL,

FE g AR N %0 5 A B mmrotate/core/optimizer/_ _init_ .py ¥, XFEEFNFEAS
RIUHIBEEIF e

from .my_optimizer import MyOptimizer

* TERCESCF P custom_imports SRFBIURAIZIIR

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

—imports=False)

mmrotate.core.optimizer.my_optimizer FHESIERITH W EA, I H Myoptimizer 255
B HzhEM. FEEE RGOS Myoptimizer 250940 (package) W 2445 A. 1Ml mmrotate.core.
optimizer.my_optimizer.MyOptimizer AW EEESEA .

FL L, FERXFFAGT TR AT SR SOy, H B — B R B 5k 2 280 i 2|
PYTHONPATH HH.

3. EEEXHhiEEMItE

2 SR AT AE R SCPEY opt imi zer HVA BTG MyOpt imizer, 7ERUESCHEIR, (b flaue T Tt
B E AE optimizer HR4HL:

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

T A SO, X I A

optimizer = dict (type='MyOptimizer', a=a_value, b=b_value, c=c_value)
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11.1.3 BFE Xt 2a91i&E %L (constructor)

A LRI LA A% AT REAT —SLRp I S BN E, (It —4k)Z (BatchNorm layers) YA EE 4 5 R 4L (weight
decay). J PRI DA 2 S AL AR AR 35 R R0 25 B i 2 AR FE S 4

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

@QOPTIMIZER_BUILDERS.register_module ()

class MyOptimizerConstructor (object):

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

def _ call_ (self, model):

return my_optimizer

mmey BRI AL 1 R RS AT DAZ % S L, skt m] DA 0 DG A5 140 i R K A AR

11.1.4 HhErE

DAL A S B B Wl 8 A M i ek B (Ui BT S22 2] &) i 81 (hooks) K SLBL.
MV —LeH WA BCE, BT PARE SO A N2k, WEREH L AUCE, WUUTE PR 1 issue HLTH
feih .

o FENIBEIE ALY (gradient clip) KB IZR: —LURUAL TR B LR R RUE VI Zhad A (D7 LT

optimizer_config = dict (

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

IR BRI E QK TE AR E T optimizer _config (AR E (base config) , RAIAEFR Zik'E
_delete_=True RKBH/AVEMEESE. ESH IUE O THEEZHT.

o 3Tl ek P o B B TR AT SRRl R LRI #F (Momentum scheduler) |, DASE SR 2 > A1 Y
BRI AL AR T R B BRG] AR PASE B AR S SRR A 5 2 ) B (LR
scheduler) — /], Bl4n IR EL PN T 3D KB ALY b UM S B2 A& %
CyclicLrUpdater FI CyclicMomentumUpdater

lr_config = dict(

policy='cyclic',

(Rt
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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,

11.2 B%E L%tk

BRIAME, FoATAE AT 1x 3741 (1x schedule ) [14 25 2% ) 32 (step learning rate ) , :XHE MMCV g #fi A St epLRHoOk
AT LR L A2 Rk g, 2% X, i CosineAnnealing fll Poly. FHIE 440+ :

e Poly:

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

* ConsineAnnealing:

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

min_lr_ratio=le-5)

11.3 BE M IT{EiRK (workflow)

TARRR DR TTE G T F A E (epochs) FI. BOAR UL T EBLEM:

workflow = [('train', 1)]

X IE YNGR 1A epoch. A AT REAEG AL — LU ARG IR AR LAY SRS . K sRAE (Loss) FIHERGTE
(Accuracy) . FEXFIHOLT, FATRT AR TARRBCEA -

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

XFEPARK, 14> epoch IIZ5, 14> epoch BibFf 22 iz T
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https://github.com/open-mmlab/mmcv/blob/master/mmcv/runner/hooks/lr_updater.py
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R
1. AR SEAERGUE R M BEAS 298 H sl B3
2. BB SO #(E total_epochs U HIIZRN epochs L H , MRS MIRIE TAER -

3. TAEW [ ("train', 1), ('val', D) 1M [('train', 1)] kAKX Evallook ATH, BN
EvalHook #f after_train_epoch & FLIUIER TAEFRANAN S WE 8 ] after_val_epoch
545 (hooks). UL, [("train', 1), ('val', 1)1 M [('train', 1)] BRHILAET runner
ARG B (training epoch) 2550 f5 i 8 EBGIEEE LA H L.

11.4 BF N5 (hooks)

11.4.1 BEEMAFREHCEEIN$EF (hooks)
1. TR —NEiryEF (hook)

TER SR, P AT RE TR BB 7. MMRotate SERFNIZRH 0 H E LT B, PATPAE
HeAE mmrotate sCHET mmdet pAURS AP SCBU T, R ORI ZR P B OB EDOR B 1. X HLBATT 2
— M+ A mmrotate H A EE—NETHUH IR T E .

from mmcv.runner import HOOKS, Hook

@HOOKS . register_module ()

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

(FItakss)
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def after_iter(self, runner):

pass

P EARYE 8 T T RB 5 2 8 THE N 45 W Be i (before_run , after_run , before_epoch ,
after_epoch,before_iter,after_iter) fffI-4.

2. EMmFHEF (hook)
2R RIEAMNFZF A MyHook o MR A EEIE/ZE murotate/core/utils/my_hook.py , AT S
A
e B mmrotate/core/utils/__init__ .py XK FA
B E TS BAE mmrotate/core/utils/__init_ .py SA, HMERASKIMIFRMIZELR

from .my_hook import MyHook

 TERCESCFH M custom_imports RFFIFA

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

—imports=False)

3. IEHECE

custom_hooks = [

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

A PLGE S B B priority 4 'NORMAL' B 'HIGHEST' SRR HE# TR :

custom_hooks = [

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

AL, B SE A E T 95 Sl NORMAL
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11.4.2 {EF MMCV h3cHiy$F (hooks)

WS T AT MMCV LS T, (0T DL IO B SRR T 3 1

4. 7Rf5]: NumClassCheckHook

AT T —4 B E X8 NumClassCheckHook , #4465 head F1f) num_classes &7 5 dataset H1
f) CLASSSES K JFILfid .

FeAIFE default_runtime.py B HFF T

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

11.4.3 EXEAEITHSS

B2 LR AN BT custom_hooks M, iX4EEyFAufFE:
* log_config
e checkpoint_config
* evaluation
¢ Ir_config
* optimizer_config
¢ momentum_config

ey, JUAICRAE T (logger hook) 2 VERY_LOW H5EZ, HAH 79 IL5EZ N NORMAL. HiliH2
FNBAECENE T UME K optimizer_config, momentum_config PAM 1r_config. XHEIERANIN
Z—F Ui 43 1og_config, checkpoint_config PAK evaluation,

Checkpoint config

MMCYV runner $#i ffl checkpoint_config F#JIi{k CheckpointHook,

checkpoint_config = dict (interval=1)

JH PRI AR B max_keep_ckpts FAURLE—/NaR#2 & (checkpoint) B{# 1K E save_optimizer
Fe g S BRI 2R RS F I (state dict of optimizer). T2 I SEHIA 1S % X1,

11.4. BFE X3 (hooks) 53



https://github.com/open-mmlab/mmdetection/blob/master/mmdet/datasets/utils.py
https://github.com/open-mmlab/mmdetection/blob/master/configs/_base_/default_runtime.py
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
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Log config

log_config WZETHZL HEH (logger hooks) 1 e %1% & [A] [ (intervals), ¥ 7F MMCV I
WandbLoggerHook , M1flowLoggerHook fll TensorboardLoggerHook. FEAHAYMEH FiES M SCRY .

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

Evaluation config

evaluation FYMRE SCLFRAEH KA 4A1L EvalHook., &7 interval #, HAMMAER netric XHEH S
B 4s dataset .evaluate () o

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

e TINRBRRIA , HA17E tools/ SUAICNTHEE T2 NG TH.
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https://mmcv.readthedocs.io/en/latest/api.html#mmcv.runner.LoggerHook
https://github.com/open-mmlab/mmdetection/blob/7a404a2c000620d52156774a5025070d9e00d918/mmdet/core/evaluation/eval_hooks.py#L8

cHAPTER 12

HES#

tools/analysis_tools/analyze_logs.py id%E M HE 021 losssrmAP f14k . &8 5EHAT pip
install seaborn ZZRAKH,

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

0.8

0.6

0.4
0.2
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]

it

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
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cHAPTER 13

13.1 T BER

tools/misc/browse_dataset.py WHIH PV TIEHESE (B35 EGAKMER RAE) , SCR RS
PRAFEE 2 H %

python tools/misc/browse_dataset.py ${CONFIG} [-h] [--skip-type S${SKIP_TYPE[SKIP_TYPE.

'OUTPUT_DIR}] [--not-show] [--show-interval ${SHOW_INTERVAL}]

—~..]}] [--output-dir &
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cHAPTER 14

REERE

R T Torchserve #iE—A> MMRotate BB, FTEHITATILE:

14.1 1. % MMRBotate #ZIZE TorchServe

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

—--model-name & {MODEL_NAME }

Pl

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

—rcnn_r50_fpn_1x_dota_le90/rotated_faster_rcnn_r50_fpn_1x_dota_l1e90-0393aa5c.pth

python tools/deployment/mmrotate2torchserve.py configs/rotated_faster_rcnn/rotated_
—faster_rcnn_r50_fpn_1x_dota_le90.py checkpoint/rotated_faster_rcnn_r50_fpn_1x_dota_
—1e90-0393aa5c.pth \

—-—output-folder S${MODEL_STORE/} \

—--model—-name rotated_faster_rcnn

Note: ${MODEL_STORE} i #&5&—>SC{F e i 40 i At o
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https://pytorch.org/serve/
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14.2 2. ¥ mmrotate-serve docker &

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

14.3 3. i&5{T mmrotate-serve &%

TESFZE IR T docker =47 TorchServe.
TR e ] GPU W, S23542%E nvidia-docker, 7 J5 ] DAL ——gpus SEATE GPU _iE4T.
R

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

% 12000 TRRCTHERE (8080), A HE (8081) FIHE1R (8082) % API[fFE .

14.4 4. WA ERE

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

TENAZARFF AT AR AR AR Y. -

"class_name": "small-vehicle",

"bbox": [
584.9473266601562,
327.2749938964844,
38.45665740966797,
16.898427963256836,
-0.7229751944541931

1,

"score": 0.9766026139259338

FTED
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https://github.com/pytorch/serve/blob/master/docker/README.md#running-torchserve-in-a-production-docker-environment
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https://github.com/pytorch/serve/blob/master/docs/rest_api.md

mmrotate

"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 ${DEVICE}] [—-—-score-thr S{SCORE_THR/}]

ENIIE

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

(h o

14.4. 4. WiAEPE 63



mmrotate

configs/rotated_faster_rcnn/rotated_faster_rcnn_r50_fpn_1x_dota_le90.py \

rotated_faster_rcnn_r50_fpn_1x_dota_1e90-0393aabc.pth \

rotated_fater_rcnn
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cHAPTER 15

REEHRE

tools/analysis_tools/get_flops.py ;24 H flops-counter.pytorch A, T iT8B 4 EHRER
FLOPs FIZ 4 .

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

Bt b Ay

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

W TR TRE B, AR SR XTI . AR AR T B Ly, (B
TEREAA A 5 SC R Z il A A

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

2. —SEREFHIU DCN 8 [ 5@ LTI R A4 FLOPs 1581, firPA S2A-Net FIJT RepPoints Y1)
FLOPs 18 245420 . 341 s B A H mmev. cnn.get_model_complexity_info ().

3. Pl B £ ) FLOPs Hupe T e i 5 .
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15.1 EZ L HIRE

tools/model_converters/publish_model.py HHi P &1 & 1A AZ
TERHARAL FALF) AWS Z i, VRATRETR2

1. R E 4 2 CPU

2. MR AR RS

3. TR SR A (B RN BSR4 f5

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

Bi4m,

python tools/model_converters/publish_model.py work_dirs/rotated_faster_rcnn/latest.

—pth rotated_faster_rcnn_r50_fpn_1x_dota_1e90_20190801.pth

I Rl B SO 4 R rotated_faster_rcenn_r50_fpn_1x_dota_1e90_20190801-{hash id}.
pth,
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cHAPTER 106

EEMEK

16.1 FPS B/

tools/analysis_tools/benchmark.py #IH FiT8E FPS. FPS {HAMEEEI g mA& GG, AT
SR EAEREUE, H i SR GPU 2530 .

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 BRRIRE L R4, T Rotated Faster R-CNNFEHUALE S| checkpoints/ X3

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

—analysis_tools/benchmark.py \
configs/rotated_faster_rcnn/rotated_faster_rcnn_r50_fpn_1x_dota_le90.py \
checkpoints/rotated_faster_rcnn_r50_fpn_1x_dota_1e90-0393aa5c.pth \

——launcher pytorch

67




mmrotate

68

Chapter 16. E A4



CHAPTER 17

171 ITEDEEEE X

tools/misc/print_config.py &N EEHEEHTFESA.

python tools/misc/print_config.py ¢

CONFIG}

[-h]

[-—options ${OPTIONS [OPTIONS...]}]
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cHAPTER 18

Bk
)
W

TRVA B2 T 45 SR Al 22

tools/analysis_tools/confusion_matrix.py AJPAAMHTTR NG, 52 HR B 5 I .
HEIAT tools/test .py FFRIMEERLRAEN - pkl XS

ZJaaT

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

PREAFE) —ARAUT T AR R
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Ground Truth Label

plane

baseball-diamond

bridge

ground-track-field

small-vehicle
large-vehicle
ship
tennis-court
basketball-court
storage-tank
soccer-ball-field
roundabout
harbor
swimming-pool
helicopter

background

Normalized Confusion Matrix

Prediction Label
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cHAPTER 19

Changelog
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cHAPTER 20

3k
=)
i
R
H
¥

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

20.1 MMCV Zest4g%

« 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 Fl MMCV, MMDet HUASSEZ AT BT/, F5 2845 IR A0 1 HUAS DAE S 225 H B IR0
¢  “No module named ‘mmcv.ops’” ; “No module named ‘mmcv._ext’” .
JR R ZEEE T mmev A E mmev-full,
1. {#iff pip uninstall mmcv HZX.

2. MR¥E ZAE UL %E mmev-full,
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https://github.com/open-mmlab/mmdetection/blob/master/.github/ISSUE_TEMPLATE/error-report.md/
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20.2 PyTorch/CUDA IfEHH*%

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

1.

0L IR 45 /5 BN nvcc fatal: Unsupported gpu architecture 'compute_86'
BB R AR S A % sm_86 BEAT b Ak, BN, AL 30 RA W E R, HX
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 BRIV EA, EABTIEE AU R R 28 . X gDy 58 T RE 2l e —LE MR R H I A 2

. 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.

K2 AR cuda BT IRAS (—fRFE /usr/local/). % nvcc —-—version BRI DA K
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 .

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

1.

2.

3.

AR % 48 symbols J& T CUDA/C++ (11, libcudart.so 5% 3% GLIBCXX), #:#r CUDA/GCC iZ4T
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{,

5% 8 symbols J& T PyTorch, (541, symbols containing caffe. aten #1 TH), #5724 H] PyTorch it
A5 4 MMCV AR —2.

1217 python mmdet/utils/collect_env.py ¥i% PyTorch, torchvision, MMCV 4[4 413634
B S TR — 2

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

be an Extension instance or 2-tuple” )”

1.

2.

WIRARLE S miniconda [fij AN /& anaconda, #5275 IEAf 445 T Cython 411 #3379, 45T 3l
4% Cpython $& G124 pip install -r requirements.txt,

KA ) setuptools., Cython Hl PyTorch M H Z [A] A4S & 45 VERL

e “Segmentation fault” .

76

Chapter 20. # Il ioREfZE


https://github.com/pytorch/pytorch/pull/47585
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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.

20.3 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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20.4 Training i<

e “Loss goes Nan”

L R EER AR R R IE R, KETE 0 IHE R BE S BRI loss 22K nan, —28/NRSF (B8 REE
BT 1) WREAEHURER (P, instaboost) JE B2 SECHIFIAL. (L, WOARATFRIE s
HRSERESNEE S TN O HORE, I 56 P—ST A 20 S5 O T BUAE H BUCHR I

2. B s R, B4 batch size K/NWAEML, SECYHIE T HATRERK . AT AR
AT AR SE VISR )

3. 4 warm up YRR —SORIARUTE Y SR G B X2 ) RARBURR, AT DA warmup_iters A 500
H A 1000 1% 2000,

4. ¥N M gradient clipping: — LA T BB R RO R B E I SR AR, BRIAHY 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

AN 43 3 18 R
2. BRI AERCE X find_unused_parameters = True Rk Bk A@l, & FahA I8
PR AE IS EL

20.5 Evaluation g3

* {fi[f] COCO Dataset ¥l 75z FI ), JMTFL5R+ AP 50 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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mmrotate.apis
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CHAPTER 24

mmrotate.core

24.1 anchor

24.2 bbox

24.3 patch

24.4 evaluation

24.5 post_processing

24.6 visualization
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CHAPTER 25

mmrotate.datasets

25.1 datasets

25.2 pipelines
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mmrotate.models

26.1 detectors
26.2 backbones
26.3 necks

26.4 dense heads
26.5 roi_heads
26.6 losses

26.7 utils

89



mmrotate

90

Chapter 26. mmrotate.models



CHAPTER 2/

mmrotate.utils
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Indices and tables

* genindex

e search
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