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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

Linux & Windows
Python 3.7+
PyTorch 1.6+
CUDA 9.2+

GCC 5+

mmcv 1.4.5+

mmdet 2.22.0+

MMRotate Fl MMCV, MMDet WEASHEASPEAN N F7R , 752224 TR Y AN DASRE 5 2226 ) 30 e At
ok g ek IREL 22T mmev, HWAFEEMH pip uninstall mmev HIZKE 22N mmev, 15 [E B}

25T mmev fl mmev-full, ¥£3F ModuleNotFoundError £i%.



https://mmcv.readthedocs.io/en/latest/#installation
https://mmdetection.readthedocs.io/en/latest/#installation

mmrotate
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CHAPTER 3

¥t
Ho

3.1 WNEFIRIREME

BB AT 222 2 CUDA 101, X HURHE T — 52 #EAYET conda 2% MMRotate B4, f&n[PAZ%
TR B LR

conda create -n open-mmlab python=3.7 pytorch==1.7.0 cudatoolkit=10.1 torchvision -c_
—pytorch -y

conda activate open-mmlab

pip install openmim

mim install mmcv-full

mim install mmdet

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

cd mmrotate

pip install -r requirements/build.txt

pip install -v -e
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3.2 ERIMNE

1. f# ] conda B EIIEREE, I HEAK R IIEREE ;

conda create -n openmmlab python=3.7 -y

conda activate openmmlab

2. B PyTorch T [ 423 PyTorch Al torchvision, fil#i:

conda install pytorch torchvision -c pytorch

TR FHEAf R CUDA B4 AN FIIZATIRAS VLR . W] PAYE PyTorch ‘9 5 75 114w 15 £ By S 1) CUDA
JiA

B 1 HIUWAE /usr/local/cuda %% T CUDA 10.1, FHA4H%¢%% PyTorch 1.7, WZE 51425 3 4 CUDA
10.1 f) T4 2 PyTorch:

conda install pytorch==1.7.0 torchvision==0.8.0 cudatoolkit=10.1 -c pytorch

3.3 &3 MMRotate

FeATE B MIM 423 MMRotate :

pip install openmim

mim install mmrotate

MIM fEWS 5 Bl %% OpenMMLab 455 H DA KT B B H AL .
B, W PAF-8h% % MMRotate :
1. ZZ%& mmev-full, FRAT U F RS A o0 22256 -

pip install mmcv-full -f https://download.openmmlab.com/mmcv/dist/{cu_version}/

—{torch_version}/index.html

EPIGAITHI {cu_version} fll {torch_version} FHA NV IMRA . FIa0: £ CUDA 11 FI
PyTorch 1.7.0 f¥REE T, FTDAGEH F I fiy & 228 B BT iRCAS ) MMCV -

pip install mmcv-full -f https://download.openmmlab.com/mmcv/dist/cull0/torchl.7.
—0/index.html

%% MMCV FRECR[FEBUA ) MMCV FIZ5 1 (¥ A 1) PyTorch Al CUDA fiAs. [FIR, tonf AT
PAF fir 24T IS Z5 13 MMCV :

10 Chapter 3. ¥k


https://pytorch.org/
https://pytorch.org/
https://github.com/open-mmlab/mim
https://mmcv.readthedocs.io/en/latest/#installation
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git clone https://github.com/open-mmlab/mmcv.git

cd mmcv

MMCV_WITH_OPS=1 pip install -e . # Z¥4 mmcv-full
cd ..

S, ATDAR T 4

pip install mmcv-full

2. 473 MMDetection.

YR AELHEE L0 Ay M\ pip 4% {fi B mmdetection:

pip install mmdet

3. 4¢3k MMRotate.

PRATPAECHEE L 0 R i M pip 222l MMRotate:

pip install mmrotate

BE M git GG

git clone https://github.com/open-mmlab/mmrotate.git
cd mmrotate
pip install -r requirements/build.txt

pip install -v -e . # or "python setup.py develop"

Note:

(1) #% M8 _F3AR ], MMDetection 4 7E dev BT, PAEA MG BT FME Bl 2 A3k, o HH
LA
(2) MR opencv-python-headless [Mi A& opencv—python, A PAYEZEE MMCV 2 FiZc3E;

(3) — BB MHE W] AR . B H SR R B ARB A T B R A, WIRTPAEA pip install -v -e
A WA R albumentations fil imagecorruptions XFMKEIN, FTLAMEH pip
install -r requirements/optional.txt W7 FahZesl, wiEAEM A pip BHEETERH NI GE
(i pip install -v -e .[optionall), HFMHMINAEAIA MM all, tests, build AKX

optional ,

3.3. %% MMRotate 11
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3.4 H5—Hhik#E: Docker FHi%

FeATH4L T Dockerfile to build an image. Ensure that you are using docker version >=19.03.

# £F PyTorch 1.6, CUDA 10.1 4 %

docker build -t mmrotate docker/

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

12
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https://github.com/open-mmlab/mmrotate/tree/main/docker/Dockerfile
https://docs.docker.com/engine/install/

cHAPTER 4

DS IE

N T B AR IR R 2% T MMRotate FIFTFAIFRAE, AT LAZAT/8 B ) Python AURAE R (] b4 T HERE
HARMAIAT I AZ % demo. WSS 2% MMRotate, Wi ¥ {UAS AT ASE S AT -

13


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

mmrotate
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CHAPTER B

HEEHIES

HARMETT AT AS % ifE i i) T BT Bk

15


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

mmrotate
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CHAPTER O

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

17



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

mmrotate

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

18 Chapter 6. i — &5y



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

CHAPTER /

YIIgE— &R

7.1 B GPU )ik

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

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

7.2 % GPU )ik

./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.

19
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7.3 {EHZaHE %

TR AR i ethernet EREE KA Z G0, AT AR AL R ad-
T —EHles L

NNODES=2 NODE_RANK=0 PORT=$MASTER_PORT MASTER_ADDR=$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.

7.4 {5 Slurm FEEEES

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

7.5 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,

20 Chapter 7. JllZk— &5y



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 }..

7.5. E—aHBLEHSMMEL 21
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CHAPTER 8

BEFMERYE

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

G-Rep (stay tuned)

23


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

mmrotate

8.1 DOTA v1.0 #iiE&E LR

* MS FIRZ REZRIBIEIHE ..
* RR FOR BN 15 .
ARG 1 * 1080ti/2080t YN ZRASHIAY, HF HAE 1 * 20806 L REATHER I

24 Chapter 8. E:FnEEIEE



CHAPTER 9

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 .

9.1 BEMASHIEYEE

MIEFT tools/train.py B{# tools/test.py B}, AIPAEIL ——cfg-options KBHALE .
o ST LR B

] PAFE B TR AR IC E SCE R Y dict B MRS S e B Tk . B, ] ——cfg-options model.
backbone.norm_eval=False 8 £ T M T ira BN BHERM N train R,

o SOHTHCE S R i

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

25


https://github.com/open-mmlab/mmdetection
https://mmdetection.readthedocs.io/en/latest/

mmrotate

9.2 EEEN{F BFRNE

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,

9.3 RotatedRetinaNet it & 3 {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

26 Chapter 9. #72 1: $IREXH
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(£ 50

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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(2 E30)
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)
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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]

9.3. RotatedRetinaNet f2& LR 5l 31



mmrotate

(£ 50

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

9.4 wilia# (FAQ)

9.4.1 EFREENHENPREIEE

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),

)
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cHAPTER 10

#i22: BEXHIES

10.1 ZHHaEIEHEN

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

10.1.1 BHBEHEXERHAFHER

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. ISRECE 34 LA A B 5E LR SR

C B SO A B e P T T
1. data @34 HARSREIL, BETHE data.train, data.val fil data.test FHR RN classes FEz .
2. data JBHAS B, Bk, R EMEESE data.train, data.val fil data.test HFFRMN classes
FE
3. model #/HHY num_classes BHAE . FRHERF A num_classes [FERIAE (141 COCO Hi1i 80)
b R VNSRRI R L

JE configs/my_custom_config.py:

# HERERATEMBEEATREETILENB K
_base_ = './rotated_retinanet_hbb_r50_fpn_1x_dota_oc"

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

type=dataset_type,

# ERKIWIWELFWEFE classes’

classes=classes,

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

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

type=dataset_type,

# EAEBHRWEL LT NEFE “classes®

classes=classes,

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

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

type=dataset_type,

(Rt
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# ERBNEERLBFME TR “classes’
classes=classes,
ann_file='path/to/your/test/annotation_data',
img_prefix='path/to/your/test/image_data'))

# 2. BARE
model = dict(
bbox_head=dict (
type="'RotatedRetinaHead"',
# BREPTH num_classes’ FHMN 15 EFR 5.,

num_classes=15))

2. EEEHTE LBIERNERE

T f Y H s S84 2 DOTA #%3, 3iaf PR IEHE F A SO 4E i B IR A

o FUE S classes FEIVZS txt bRyER) A 18] FRIFSE M R B ST E A Y . MMRotate £
HEIHF categories FURTELLN id MU RIS AR E RS W, FTPALE categories H1 name [J57
P T 25 SRR RS | WD o IR, FCE SCEE classes A4 HR IAH 23 5 R0 3900 110 SFAE v 00
P R AR SO E

10.2 @i EBETELHIER
MMRotate i 37 77 2 K S £ 4 de e B AR HEA TR G B8 OB SR /) 20 A AREA T N 25 . H BB SR =L
PEAREERS, W PR

*+ RepeatDataset: il &5 BN EESE .

 ClassBalancedDataset: PAZ P 20 E BHR4E

* ConcatDataset: JHZHIELE.

10.2.1 ESHUESE

FA1f# Hl RepeatDataset VENEFRER R B X MR U, BSFEHEGESEE Dataset_A, FRATHEL
B X ESE . BRI AR

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

type='Dataset_A"',

(Fotgkss)
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pipeline=train_pipeline

10.2.2 25| FEHRIEE

FAMEA CclassBalancedDataset fE RN Aean, MR FINRER FIRE. XMHIREN ER HAE
ClassBalancedDataset FFBSLHIMLREL self.get_cat_ids (idx) M. B, Dataset_AFE
{#iff] oversample_thr=1le-3, FEFERITTFIR~:

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

10.2.3 BHERURESE

X HLH =M 2O Bl SR I T P-4

L QRGBS A R T 7] — 2R3 HLEA AR [ AR SO, R DA e 40 R s R TE LA SR D e
itk

dataset_A_train = dict (
type='Dataset_A"',
ann_file = ['anno_file_1', 'anno_file_2'],
pipeline=train_pipeline
)
VU WRBHEE GHREER TR, RO T RETULFAENEE LA RATIEFE. wREIRK
BEANBEREE, WTHAAETUNHEERRTEE separate_eval=False KLY,

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

separate_eval=False,

(T IUakZE)
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pipeline=train_pipeline

2. R ESEPHEA R ERE , BT AE I AR s 07 R B R AR e B AR B T .

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
)
IR PR AR A TR EGERE, xR AL RN R A B AT

3. WA SLH W T PR 5% ConcatDataset A THHHA 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))

CRMFAAFA P EARE separate_eval=False' WA HBIEERE A ENHIEEHTITRE.

ZEid:

1. (REEEEAE AL B {5 ] self.data_infos, BLEEHEIIXE N separate_eval=False, A}
COCO HHHHEANTEAMA self . data_infos HITIFAE, FrA COCO Biade it A S REX Fis B 4
WAHTEH G B BRI X A T B AR TP 9 3 - T I, PR R AT Ul X A A A

2. A% P4 classBalancedDataset fl RepeatDataset, FTRAMA LI PPEALx Sb2 A 1 B R4 &
Ja B RS .

— ANEE R, 4% Dataset_A fl Dataset_B H N H M K, RIGEEE L EEEE,
WRATR .
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dataset_A_train = dict (
type="'RepeatDataset',
times=N,
dataset=dict (
type='Dataset_A"',

pipeline=train_pipeline

)
dataset_A_val = dict (

pipeline=test_pipeline
)
dataset_A_test = dict(

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

pipeline=train_pipeline

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

test = dataset_A_test

40
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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 .

1.1 FRFBAH

11.1.1 RBIFHEIETF ML

XHL, FKATTLA MobileNet 2y il e s Wfaf 1 A B 414+«

41
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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) ,

42 Chapter 11. #18 3: BENEL
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11.1.2 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

1.1, FEAFHHAH 43
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3. IEEE

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

num_outs=5)

11.1.3 HINFAY 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

44
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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

11.1.4 FINFAHBR K

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 12

#HiE 4 BENINEZRE

121 BEXLIZE

12.1.1 BE X Pytorch Z#Fa)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)

R T BB RGIGRi 24 2] 3, B AR IB SO E SO B opt imizer Y 1x BIW[. i H)# 7 A% PyTorch
f) API doc H X ESHL.

12.1.2 HEXLHFPBCUMitaE

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

49



https://pytorch.org/docs/stable/optim.html?highlight=optim#module-torch.optim
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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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12.1.3 BFE Xt 2a949i&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

12.1.4 HhELE

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

121, BENLHLEE a1


https://github.com/open-mmlab/mmcv/blob/9ecd6b0d5ff9d2172c49a182eaa669e9f27bb8e7/mmcv/runner/optimizer/default_constructor.py#L11
https://mmdetection.readthedocs.io/en/latest/tutorials/config.html
https://github.com/open-mmlab/mmcv/blob/f48241a65aebfe07db122e9db320c31b685dc674/mmcv/runner/hooks/lr_updater.py#L327
https://github.com/open-mmlab/mmcv/blob/f48241a65aebfe07db122e9db320c31b685dc674/mmcv/runner/hooks/momentum_updater.py#L130
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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,

12.2 B%E L4tk

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)

12.3 BE M IT{Ei% (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

52 Chapter 12. #i2 4 BELII%GRE


https://github.com/open-mmlab/mmcv/blob/f48241a65aebfe07db122e9db320c31b685dc674/mmcv/runner/hooks/lr_updater.py#L153
https://github.com/open-mmlab/mmcv/blob/master/mmcv/runner/hooks/lr_updater.py

mmrotate

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', 1)1 Al [('train', 1)]¥ASMA Evallook FTH, AN
EvalHook f#f after_train_epoch ¥ MM HIGIER LAER AU E B3 after_val_epoch
()45 ¥ (hooks). PIIIL, [ ('train', 1), ('val', 1)1 Ml [('train', 1)] BXHMLFET runner
RAERIZRMT B (training epoch) Z5W S HAERIESE FRYHIE .

12.4 BF N5 (hooks)

1241 BEEMAFREHCEEIN$F (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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12.4.2 {Ef MMCV 3y $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") ]

12.4.3 {EHENAIETTHSH

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,

12.4. BFE X3 (hooks) 55



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 13

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.json —-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

58 Chapter 13. HESHT



mmrotate

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 14

14.1 TP BHER

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 S{OUTPUT DIR/}] [--not-show] [--show-interval ${SHOW_ INTERVAL/]
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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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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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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
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CHAPTER 17

171 ITEDEEEE X

tools/misc/print_config.py &N EEHEEHTFESA.

python tools/misc/print_config.py ¢

CONFIG}

[-h]

[-—options ${OPTIONS [OPTIONS...]}]

67




mmrotate

68

Chapter 17. Z:If



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

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.”
TR LU R MMRotate 22348 IE# iUAN ) MMCV
¢  “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. *E?E ﬁnﬁ‘iﬁﬁﬁ %Z‘% mmcv—full,

73


https://github.com/open-mmlab/mmdetection/blob/master/.github/ISSUE_TEMPLATE/error-report.md/
https://mmrotate.readthedocs.io/zh_CN/latest/install.html
https://mmcv.readthedocs.io/zh_CN/latest/get_started/installation.html
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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” .
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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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CHAPTER 23

mmrotate.apis

mmrotate.apis

.inference_detector_by_patches (model, img, sizes, steps, ratios, merge_iou_thr, bs=1)

inference patches with the detector.

Split huge image(s) into patches and inference them with the detector. Finally, merge patch results on one huge

image by nms.

S

model (nn.Module) —The loaded detector.

img (str | ndarray or)—Either an image file or loaded image.
sizes (1ist)—The sizes of patches.

steps (11ist) The steps between two patches.

ratios (1ist)-Image resizing ratios for multi-scale detecting.
merge_iou_thr (float) -loU threshold for merging results.

bs (int) —Batch size, must greater than or equal to 1.

jJRM| Detection results.

B IARAY list[np.ndarray]
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CHAPTER 24

mmrotate.core

24.1 anchor

class mmrotate.core.anchor.PseudoAnchorGenerator (strides)

Non-Standard pseudo anchor generator that is used to generate valid flags only!

property num_base_anchors

total number of base anchors in a feature grid
Type list[int]

single_level_grid_anchors (featmap_sizes, device="cuda’)

Calling its grid_anchors() method will raise NotImplementedError!

class mmrotate.core.anchor.RotatedAnchorGenerator (strides, ratios, scales=None,
base_sizes=None, scale_major="True,
octave_base_scale=None,
scales_per_octave=None, centers=None,
center_offset=0.0)

Fake rotate anchor generator for 2D anchor-based detectors.
Horizontal bounding box represented by (x,y,w,h,theta).

single_level_grid_priors (featmap_size, level_idx, dtype=torch. float32, device="cuda’)

Generate grid anchors of a single level.
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{i:ff: This function is usually called by method self.grid_priors.

S8
* featmap_size (tuple[int])-Size of the feature maps.
* level_idx (int)-The index of corresponding feature map level.
e (obj (dtype) —torch.dtype): Date type of points.Defaults to
* torch.float32. -
* device (str, optional)-The device the tensor will be put on.
* to 'cuda'. (Defaults)—
i’ [H] Anchors in the overall feature maps.
R torch. Tensor
mmrotate.core.anchor.rotated_anchor_inside_flags (flat_anchors, valid_flags, img_shape,

allowed_border=0)

Check whether the rotated anchors are inside the border.
S8
e flat_anchors (torch. Tensor) —Flatten anchors, shape (n, 5).
* valid_flags (torch. Tensor) —An existing valid flags of anchors.
* img shape (tuple (int)) —Shape of current image.

* allowed_border (int, optional)—The border to allow the valid anchor. Defaults
to 0.

&1 Flags indicating whether the anchors are inside a valid range.

R torch. Tensor

24.2 bbox

class mmrotate.core.bbox.ATSSK1dAssigner (topk, use_reassign=False)

Assign a corresponding gt bbox or background to each bbox.
Each proposals will be assigned with 0 or a positive integer indicating the ground truth index.
* (: negative sample, no assigned gt

* positive integer: positive sample, index (1-based) of assigned gt
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B

* topk (float)-Number of bbox selected in each level.

* use_reassign (bool, optional)-If true, it is used to reassign samples.

AspectRatio (gt_rbboxes)

compute the aspect ratio of all gts.

¥ gt_rbboxes (torch. Tensor) —Groundtruth polygons, shape (k, 8).

RN The aspect ratio of gt_rbboxes, shape (k, 1).

R\ ratios (torch.Tensor)

assign (bboxes, num_level_bboxes, gt_bboxes, gt_bboxes_ignore=None, gt_labels=None)

Assign gt to bboxes.

The assignment is done in following steps

1.

2.

compute iou between all bbox (bbox of all pyramid levels) and gt

compute center distance between all bbox and gt

. on each pyramid level, for each gt, select k bbox whose center are closest to the gt center, so we total

select k*1 bbox as candidates for each gt

. get corresponding iou for the these candidates, and compute the mean and std, set mean + std as the iou

threshold

. compute the mean aspect ratio of all gts, and set exp((-mean aspect ratio / 4) * (mean + std) as the iou

threshold

SH

. select these candidates whose iou are greater than or equal to the threshold as positive

. limit the positive sample’ s center in gt

bboxes (Tensor) -Bounding boxes to be assigned, shape(n, 4).
num_level_bboxes (List)—num of bboxes in each level
gt_bboxes (Tensor) —Groundtruth boxes, shape (k, 4).

gt_bboxes_ignore (Tensor, optional)—Ground truth bboxes that are labelled

as ignored, e.g., crowd boxes in COCO.

gt_labels (Tensor, optional)-Label of gt_bboxes, shape (k, ).

RNl The assign result.

BRI AssignResult

24.2. bbox
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get_horizontal_bboxes (gt_rbboxes)

get_horizontal_bboxes from polygons.
%% gt_rbboxes (torch. Tensor) —Groundtruth polygons, shape (k, 8).
&\ The horizontal bboxes, shape (k, 4).
R ot rect_bboxes (torch.Tensor)

kld_mixture2single (g/, g2)

Compute Kullback-Leibler Divergence between two Gaussian distribution.
B8
e gl (dict[str, torch.Tensor])—Gaussian distribution 1.
* g2 (torch. Tensor)—Gaussian distribution 2.
i\ Kullback-Leibler Divergence.
IR AR torch.Tensor

k1ld_overlaps (gt _rbboxes, points, eps=1e-06)

Compute overlaps between polygons and points by Kullback-Leibler Divergence loss.
e gt_rbboxes (torch. Tensor)—Ground truth polygons, shape (k, 8).
* points (torch. Tensor) —Points to be assigned, shape(n, 18).
* eps (float, optional)-Defaultsto le-6.
&l Kullback-Leibler Divergence loss.
R E[ZFY Tensor

class mmrotate.core.bbox.ATSSObbAssigner (fopk, angle_version="oc’, iou_calculator={type’:
‘RBboxOverlaps2D’})

Assign a corresponding gt bbox or background to each bbox.
Each proposals will be assigned with 0 or a positive integer indicating the ground truth index.
¢ 0: negative sample, no assigned gt

* positive integer: positive sample, index (1-based) of assigned gt
%% topk (float)-Number of bbox selected in each level.

assign (bboxes, num_level_bboxes, gt_bboxes, gt_bboxes_ignore=None, gt_labels=None)
Assign gt to bboxes.

The assignment is done in following steps

1. compute iou between all bbox (bbox of all pyramid levels) and gt
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2. compute center distance between all bbox and gt

3. on each pyramid level, for each gt, select k bbox whose center are closest to the gt center, so we total

select k*1 bbox as candidates for each gt

4. get corresponding iou for the these candidates, and compute the mean and std, set mean + std as the iou
threshold

5. select these candidates whose iou are greater than or equal to the threshold as positive

6. limit the positive sample’ s center in gt

B8

bboxes (Tensor) -Bounding boxes to be assigned, shape(n, 5).
num_level_bboxes (List)—num of bboxes in each level
gt_bboxes (Tensor) —Groundtruth boxes, shape (k, 5).

gt_bboxes_ignore (Tensor, optional)—-Ground truth bboxes that are labelled

as ignored, e.g., crowd boxes in COCO.

gt_labels (Tensor, optional)-Label of gt_bboxes, shape (k, ).

& A] The assign result.

BRI AssignResult

class mmrotate.core.bbox.CSLCoder (angle_version, omega=1, window= gaussian’, radius=6)
Circular Smooth Label Coder.

Circular Smooth Label (CSL) .

S

* angle_version (str)—Angle definition.

* omega (float, optional)—Angle discretization granularity. Default: 1.

* window (str, optional)—-Window function. Default: gaussian.

* radius (int/float)-window radius, int type for [ ‘triangle’ , ‘rect’ , ‘pulse’ ], float

type for [ ‘gaussian’ ]. Default: 6.

decode (angle_preds)

Circular Smooth Label Decoder.

%% angle_preds (Tensor)-The csl encoding of angle offset for each scale level. Has shape

(num_anchors * H * W, coding_len)

B

Angle offset for each scale level. Has shape (num_anchors * H * W, 1)

JR AP list[Tensor]

24.2. bbox
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encode (angle_targets)

Circular Smooth Label Encoder.

%% angle_targets (Tensor)—Angle offset for each scale level Has shape (num_anchors *
H*W, 1)

agml
The csl encoding of angle offset for each scale level. Has shape (num_anchors * H * W,
coding_len)
MR A1 list[Tensor]

class mmrotate.core.bbox.ConvexAssigner (scale=4, pos_num=3)
Assign a corresponding gt bbox or background to each bbox. Each proposals will be assigned with 0 or a positive

integer indicating the ground truth index.
* 0: negative sample, no assigned gt

e positive integer: positive sample, index (1-based) of assigned gt

BH
* scale (float) -IoU threshold for positive bboxes.
* pos_num (float) —find the nearest pos_num points to gt center in this
* level. -
assign (points, gt_rbboxes, gt_rbboxes_ignore=None, gt_labels=None, overlaps=None)
Assign gt to bboxes.
The assignment is done in following steps
1. compute iou between all bbox (bbox of all pyramid levels) and gt
2. compute center distance between all bbox and gt

3. on each pyramid level, for each gt, select k bbox whose center are closest to the gt center, so we total

select k*1 bbox as candidates for each gt

4. get corresponding iou for the these candidates, and compute the mean and std, set mean + std as the iou
threshold

5. select these candidates whose iou are greater than or equal to the threshold as positive

6. limit the positive sample’ s center in gt

S48
* points (torch. Tensor) —Points to be assigned, shape(n, 18).

e gt_rbboxes (torch. Tensor) —Groundtruth polygons, shape (k, 8).
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* gt_rbboxes_ignore (Tensor, optional) —Ground truth polygons that are la-

belled as ignored, e.g., crowd boxes in COCO.

e gt_labels (Tensor, optional)-Label of gt_bboxes, shape (k, ).

J&A| The assign result.

BRMKEE AssignResult

get_horizontal_bboxes (gt _rbboxes)

get_horizontal_bboxes from polygons.

¥ gt_rbboxes (torch. Tensor)—Groundtruth polygons, shape (k, 8).

iR [A] The horizontal bboxes, shape (k, 4).

BRARAE ot_rect_bboxes (torch. Tensor)

class mmrotate.core.bbox.DeltaXYWHAHBBoxCoder (target_means=(0.0, 0.0, 0.0, 0.0, 0.0),

target_stds=(1.0, 1.0, 1.0, 1.0, 1.0),
angle_range="oc’, norm_factor=None,
edge_swap=Fualse, clip_border=True,

add_ctr_clamp=False, ctr_clamp=32)

Delta XYWHA HBBox coder.

this coder encodes bbox (x1, y1, x2, y2) into delta (dx, dy, dw, dh, da) and decodes delta (dx, dy, dw, dh, da) back

to original bbox (cx, cy, w, h, a).

S

target_means (Sequence [float ])-Denormalizing means of target for delta coordi-

nates
target_stds (Sequence[float]) —Denormalizing standard deviation of target for
delta coordinates

‘ )

angle_range (str, optional)—Angle representations. Defaults to ‘oc
norm_factor (None|/float, optional)—Regularization factor of angle.

edge_swap (bool, optional)—-Whether swap the edge if w < h. Defaults to False.

clip_border (bool, optional)-Whether clip the objects outside the border of the

image. Defaults to True.

add_ctr_clamp (bool)-Whether to add center clamp, when added, the predicted box is
clamped is its center is too far away from the original anchor’ s center. Only used by YOLOF.
Default False.

ctr_clamp (int) —the maximum pixel shift to clamp. Only used by YOLOF. Default 32.

decode (bboxes, pred_bboxes, max_shape=None, wh_ratio_clip=0.016)

Apply transformation pred_bboxes to boxes.

24.2. bbox
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S
* bboxes (torch. Tensor) —Basic boxes. Shape (B, N, 4) or (N, 4)
e pred_bboxes (torch. Tensor) —

Encoded offsets with respect to each roi. Has shape (B, N, num_classes * 5) or (B, N, 5)

or

(N, num_classes * 5) or (N, 5). Note N = num_anchors * W * H when rois is a grid of

anchors.

* (Sequence[int] or torch.Tensor or Sequence[ (max_shape) -—Se-
quencel[int]],optional): Maximum bounds for boxes, specifies (H, W, C) or (H, W). If
bboxes shape is (B, N, 5), then the max_shape should be a Sequence[Sequence[int]] and the
length of max_shape should also be B.

* wh_ratio_clip (float, optional)-The allowed ratio between width and height.
jJ&[n] Decoded boxes.

JRMIFEI torch. Tensor

encode (bboxes, gt_bboxes)

Get box regression transformation deltas that can be used to transform the bboxes into the gt _bboxes.
SH
* bboxes (torch. Tensor) —Source boxes, e.g., object proposals.
* gt_bboxes (torch. Tensor) —Target of the transformation, e.g., ground-truth boxes.
&\l Box transformation deltas
B [EI2RHY torch. Tensor

class mmrotate.core.bbox.DeltaXYWHAOBBoxCoder (target_means=(0.0, 0.0, 0.0, 0.0, 0.0),
target_stds=(1.0, 1.0, 1.0, 1.0, 1.0),
angle_range="oc’, norm_factor=None,
edge_swap=Fualse, proj_xy=False,
add_ctr_clamp=False, ctr_clamp=32)

Delta XYWHA OBBox coder. This coder is used for rotated objects detection (for example on taskl of DOTA
dataset). this coder encodes bbox (xc, yc, w, h, a) into delta (dx, dy, dw, dh, da) and decodes delta (dx, dy, dw, dh,
da) back to original bbox (xc, yc, w, h, a).

ZH

* target_means (Sequence [float ]) -Denormalizing means of target for delta coordi-

nates

* target_stds (Sequence[float]) —Denormalizing standard deviation of target for

delta coordinates
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‘ )

* angle_range (str, optional)—Angle representations. Defaults to ‘oc
* norm_factor (None/float, optional)-Regularization factor of angle.
* edge_swap (bool, optional)—-Whether swap the edge if w < h. Defaults to False.

* proj_xy (bool, optional)—-Whether project x and y according to angle. Defaults to

False.

* add_ctr_clamp (bool)—Whether to add center clamp, when added, the predicted box is
clamped is its center is too far away from the original anchor’ s center. Only used by YOLOF.
Default False.

* ctr_clamp (int) -the maximum pixel shift to clamp. Only used by YOLOF. Default 32.

decode (bboxes, pred_bboxes, max_shape=None, wh_ratio_clip=0.016)

Apply transformation pred_bboxes to boxes.
S8
* bboxes (torch. Tensor) —Basic boxes. Shape (B, N, 5) or (N, 5)

* pred_bboxes (torch. Tensor) —Encoded offsets with respect to each roi. Has shape
(B, N, num_classes * 5) or (B, N, 5) or (N, num_classes * 5) or (N, 5). Note N =num_anchors

* W * H when rois is a grid of anchors.

* max_shape (Sequence[int] or torch.Tensor or Sequence[
Sequence [int] ], optional)-Maximum bounds for boxes, specifies (H, W, C) or (H,
W). If bboxes shape is (B, N, 5), then the max_shape should be a Sequence[Sequence[int]]
and the length of max_shape should also be B.

* wh_ratio_clip (float, optional)-The allowed ratio between width and height.
& [a] Decoded boxes.

R\ torch. Tensor

encode (bboxes, gt_bboxes)

Get box regression transformation deltas that can be used to transform the bboxes into the gt _bboxes.
S
* bboxes (torch. Tensor) —Source boxes, e.g., object proposals.
e gt_bboxes (torch. Tensor) —Target of the transformation, e.g., ground-truth boxes.
j&[H] Box transformation deltas
B[R torch. Tensor

class mmrotate.core.bbox.GVFixCoder (angle_range='oc’, **kwargs)

Gliding vertex fix coder.
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this coder encodes bbox (cx, cy, w, h, a) into delta (dt, dr, dd, dl) and decodes delta (dt, dr, dd, dl) back to original

bbox (cx, cy, w, h, a).
%% angle_range (str, optional)—Angle representations. Defaults to

decode (hbboxes, fix_deltas)

Apply transformation fix_deltas to boxes.

* hbboxes (torch. Tensor) —Basic boxes. Shape (B, N, 4) or (N, 4)

¢ bl

oC

e fix_deltas (torch. Tensor)—Encoded offsets with respect to each roi. Has shape (B,

N, num_classes * 4) or (B, N, 4) or (N, num_classes * 4) or (N, 4). Note N = num_anchors

* W * H when rois is a grid of anchors.
Al Decoded boxes.
RAIZ torch. Tensor

encode (rbboxes)

Get box regression transformation deltas.
¥ rbboxes (torch. Tensor) —Source boxes, e.g., object proposals.
j&[n] Box transformation deltas

R torch. Tensor

class mmrotate.core.bbox.GVRatioCoder (angle_range="oc’, **kwargs)

Gliding vertex ratio coder.
this coder encodes bbox (cx, cy, w, h, a) into delta (ratios).
%% angle_range (str, optional)—Angle representations. Defaults to

decode (bboxes, bboxes_pred)

Apply transformation fix_deltas to boxes.
BH
e bboxes (torch. Tensor) —
* bboxes_pred (torch. Tensor) —
&Nl NotImplementedError

encode (rbboxes)

Get box regression transformation deltas.
%% rbboxes (torch. Tensor) —Source boxes, e.g., object proposals.
&\l Box transformation deltas

R torch. Tensor

3 7

ocC
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class mmrotate.core.bbox.GaussianMixture (n_components, n_features=2, mu_init=None,
var_init=None, eps=1e-006, requires_grad=False)

Initializes the Gaussian mixture model and brings all tensors into their required shape.
S
* n_components (int) —number of components.
* n_features (int, optional)-number of features.
e mu_init (torch.Tensor, optional)—T,k,d)
e var_init (torch.Tensor, optional)—(T,k,d)or(T,k,d,d)
* eps (float, optional)-Defaultsto le-6.
e requires_grad (bool, optional)—Defaults to False.

EM_step (x, log_resp)
From the log-probabilities, computes new parameters pi, mu, var (that maximize the log-likelihood). This is

the maximization step of the EM-algorithm.
BH
e x(torch.Tensor)—(T,n,d)or (T, n, 1, d)
* log_resp (torch.Tensor) (T, n,k, 1)

B[ pi (torch.Tensor): (T, k, 1) mu (torch.Tensor): (T, k, d) var (torch.Tensor): (T, k, d) or (T,
k,d, d)

BRMERH tuple

check_size (x)
Make sure that the shape of x is (T, n, 1, d).

¥ x (torch. Tensor) —input tensor.
R output tensor.
B [EIRMY torch. Tensor

em_runner (x)

Performs one iteration of the expectation-maximization algorithm by calling the respective subroutines.
¥ x (torch. Tensor)—(n, 1, d)

estimate_log_prob (x)
Estimate the log-likelihood probability that samples belong to the k-th Gaussian.

¥ x (torch. Tensor) —(T,n,d)or (T,n, 1, d)

& H] log-likelihood probability that samples belong to the k-th Gaussian with dimensions (T, n, k,
1.
JRIAIKRHES torch. Tensor
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fit (x, delta=0.001, n_iter=10)
Fits Gaussian mixture model to the data.

ZH
* x (torch. Tensor) —input tensor.

e delta (float, optional)—threshold.

e n_iter (int, optional)-—number of iterations.

get_score (x, sum_data=True)
Computes the log-likelihood of the data under the model.

S
e x(torch.Tensor)—(T,n, 1,d)

e sum_data (bool, optional)—Flag of whether to sum scores.

R[] score or per_sample_score.

JRIAIRIY torch. Tensor

log_resp_step (x)
Computes log-responses that indicate the (logarithmic) posterior belief (sometimes called responsibilities)

that a data point was generated by one of the k mixture components. Also returns the mean of the mean

of the logarithms of the probabilities (as is done in sklearn). This is the so-called expectation step of the
EM-algorithm.
%% x(torch.Tensor)—(T,n,d)or (T, n, 1, d)

R log_prob_norm (torch.Tensor): the mean of the mean of the logarithms of the probabilities.

log_resp (torch.Tensor): log-responses that indicate the posterior belief.

BRMERH tuple

update_mu (mu)
Updates mean to the provided value.

2% mu (torch.Tensor)—

update_pi (pi)
Updates pi to the provided value.

¥ pi (torch.Tensor) (T, k, 1)

update_var (var)
Updates variance to the provided value.

%% var (torch. Tensor)—(T,k, d) or (T, k, d, d)
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class mmrotate.core.bbox.MaxConvexIoUAssigner (pos_iou_thr, neg_iou_thr, min_pos_iou=0.0,

gt_max_assign_all=True, ignore_iof _thr=- 1,
ignore_wrt_candidates=True, gpu_assign_thr=-
1)

Assign a corresponding gt bbox or background to each bbox. Each proposals will be assigned with -/, or a semi-

positive integer indicating the ground truth index.

* -1: negative sample, no assigned gt

* semi-positive integer: positive sample, index (0-based) of assigned gt

S

* pos_iou_thr (float) -IoU threshold for positive bboxes.
* neg_iou_thr (float or tuple)-loU threshold for negative bboxes.

* min_pos_iou (float) ~-Minimum iou for a bbox to be considered as a positive bbox.
Positive samples can have smaller IoU than pos_iou_thr due to the 4th step (assign max IoU

sample to each gt).

* gt_max_assign_all (bool)—-Whether to assign all bboxes with the same highest overlap

with some gt to that gt.

* ignore_iof_thr (float) —IoF threshold for ignoring bboxes (if gr_bboxes_ignore is

specified). Negative values mean not ignoring any bboxes.

* ignore_wrt_candidates (bool) ~Whether to compute the iof between bboxes and

gt_bboxes_ignore, or the contrary.

* gpu_assign_thr (int) -The upper bound of the number of GT for GPU assign. When
the number of gt is above this threshold, will assign on CPU device. Negative values mean not

assign on CPU.

assign (points, gt_rbboxes, overlaps, gt_rbboxes_ignore=None, gt_labels=None)

Assign gt to bboxes.

The assignment is done in following steps

1.

2.

compute iou between all bbox (bbox of all pyramid levels) and gt

compute center distance between all bbox and gt

. on each pyramid level, for each gt, select k bbox whose center are closest to the gt center, so we total

select k*1 bbox as candidates for each gt

. get corresponding iou for the these candidates, and compute the mean and std, set mean + std as the iou

threshold

. select these candidates whose iou are greater than or equal to the threshold as positive

. limit the positive sample’ s center in gt
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S8
* points (torch. Tensor) —Points to be assigned, shape(n, 18).
* gt_rbboxes (torch. Tensor)—Groundtruth polygons, shape (k, 8).
* overlaps (torch. Tensor)—Overlaps between k gt_bboxes and n bboxes, shape(k, n).

* gt_rbboxes_ignore (Tensor, optional) —Ground truth polygons that are la-

belled as ignored, e.g., crowd boxes in COCO.
e gt_labels (Tensor, optional)-Label of gt_bboxes, shape (k, ).
R[] The assign result.
BEPRA AssignResult
assign_wrt_overlaps (overlaps, gt_labels=None)
Assign w.r.t.
the overlaps of bboxes with gts.
S8
* overlaps (torch. Tensor)—-Overlaps between k gt_bboxes and n bboxes, shape(k, n).
* gt_labels (Tensor, optional)-Labelsof k gt_bboxes, shape (k, ).
Rl The assign result.
BRKEE AssignResult

convex_overlaps (gt_rbboxes, points)

Compute overlaps between polygons and points.
S8
* gt_rbboxes (torch. Tensor) —Groundtruth polygons, shape (k, 8).
e points (torch. Tensor) —Points to be assigned, shape(n, 18).
#&[A] Overlaps between k gt_bboxes and n bboxes, shape(k, n).
BRI overlaps (torch. Tensor)

class mmrotate.core.bbox.MidpointOf£fsetCoder (target_means=(0.0, 0.0, 0.0, 0.0, 0.0, 0.0),
target_stds=(1.0, 1.0, 1.0, 1.0, 1.0, 1.0),
angle_range="oc’)

Mid point offset coder. This coder encodes bbox (x1, y1, x2, y2) into delta (dx, dy, dw, dh, da, db) and decodes
delta (dx, dy, dw, dh, da, db) back to original bbox (x1, yl1, x2, y2).

S

* target_means (Sequence [float ]) -Denormalizing means of target for delta coordi-

nates
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* target_stds (Sequence[float]) —Denormalizing standard deviation of target for

delta coordinates

¢ i

* angle_range (str, optional)—Angle representations. Defaults to ‘oc

decode (bboxes, pred_bboxes, max_shape=None, wh_ratio_clip=0.016)

Apply transformation pred_bboxes to bboxes.
* bboxes (torch. Tensor) —Basic boxes. Shape (B, N, 4) or (N, 4)

* pred_bboxes (torch. Tensor) —Encoded offsets with respect to each roi. Has shape
(B, N, 5) or (N, 5). Note N = num_anchors * W * H when rois is a grid of anchors.

* (Sequence[int] or torch.Tensor or Sequence[ (max_shape) —Se-
quence[int]],optional): Maximum bounds for boxes, specifies (H, W, C) or (H, W). If
bboxes shape is (B, N, 6), then the max_shape should be a Sequence[Sequence[int]] and the
length of max_shape should also be B.

* wh_ratio_clip (float, optional)-The allowed ratio between width and height.
& A] Decoded boxes.

R\ torch.Tensor

encode (bboxes, gt_bboxes)

Get box regression transformation deltas that can be used to transform the bboxes into the gt _bboxes.
e
* bboxes (torch. Tensor) —Source boxes, e.g., object proposals.
* gt_bboxes (torch. Tensor) —Target of the transformation, e.g., ground-truth boxes.
R\ Box transformation deltas
JRMEIZRE torch. Tensor

class mmrotate.core.bbox.RBboxOverlaps2D
2D Overlaps (e.g. IoUs, GIoUs) Calculator.

class mmrotate.core.bbox.RRandomSampler (num, pos_fraction, neg_pos_ub=- 1,
add_gt_as_proposals=True, **kwargs)

Random sampler.
S8
* num (int) -Number of samples
* pos_fraction (f1loat) —Fraction of positive samples

* neg_pos_up (int, optional)—-Upperbound number of negative and positive samples.
Defaults to -1.
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* add_gt_as_proposals (bool, optional)-Whether to add ground truth boxes as

proposals. Defaults to True.

random_choice (gallery, num)

Random select some elements from the gallery.

If gallery is a Tensor, the returned indices will be a Tensor; If gallery is a ndarray or list, the returned indices

will be a ndarray.
ZH
* gallery (Tensor | ndarray | 1list)—indices pool.
* num (int) —expected sample num.
& sampled indices.
B [AZFE Tensor or ndarray

sample (assign_result, bboxes, gt_bboxes, gt_labels=None, **kwargs)

Sample positive and negative bboxes.
This is a simple implementation of bbox sampling given candidates, assigning results and ground truth bboxes.
B8
* assign_result (AssignResult) -Bbox assigning results.
* bboxes (torch. Tensor) —Boxes to be sampled from.
e gt_bboxes (torch. Tensor)—Ground truth bboxes.
e gt_labels (Tensor, optional)—Class labels of ground truth bboxes.
R Sampling result.

BRAPEA SamplingResult

Z )

>>> from mmdet.core.bbox import RandomSampler

>>> from mmdet.core.bbox import AssignResult

>>> from mmdet.core.bbox.demodata import ensure_rng, random_boxes
>>> rng = ensure_rng (None)

>>> assign_result = AssignResult.random(rng=rng)

>>> bboxes = random_boxes (assign_result.num_preds, rng=rng)

>>> gt_bboxes = random_boxes (assign_result.num_gts, rng=rng)

>>> gt_labels = None

>>> self = RandomSampler (num=32, pos_fraction=0.5, neg_pos_ub=-1,
>>> add_gt_as_proposals=False)

>>> self = self.sample(assign_result, bboxes, gt_bboxes, gt_labels)
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class mmrotate.core.bbox.SASAssigner (topk)
Assign a corresponding gt bbox or background to each bbox. Each proposals will be assigned with 0 or a positive

integer indicating the ground truth index.
* 0: negative sample, no assigned gt

* positive integer: positive sample, index (1-based) of assigned gt

S8
* scale (float)—IoU threshold for positive bboxes.
* pos_num (f1oat) —find the nearest pos_num points to gt center in this
* level. —
assign (bboxes, num_level_bboxes, gt_bboxes, gt_bboxes_ignore=None, gt_labels=None)
Assign gt to bboxes.
The assignment is done in following steps
1. compute iou between all bbox (bbox of all pyramid levels) and gt
2. compute center distance between all bbox and gt

3. on each pyramid level, for each gt, select k bbox whose center are closest to the gt center, so we total

select k*1 bbox as candidates for each gt

4. get corresponding iou for the these candidates, and compute the mean and std, set mean + std as the iou
threshold

5. select these candidates whose iou are greater than or equal to the threshold as positive

6. limit the positive sample’ s center in gt

S8
* bboxes (torch. Tensor) -Bounding boxes to be assigned, shape(n, 4).
* num_level_bboxes (List)-num of bboxes in each level
* gt_bboxes (torch. Tensor)—Groundtruth boxes, shape (k, 4).

e gt_bboxes_ignore (Tensor, optional)—Ground truth bboxes that are labelled

as ignored, e.g., crowd boxes in COCO.
* gt_labels (Tensor, optional)-Label of gt_bboxes, shape (k, ).
R The assign result.

BRAPRI AssignResult
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mmrotate.core.bbox.bbox_mapping_back (bboxes, img_shape, scale_factor, flip,
Afip_direction="horizontal’)

Map bboxes from testing scale to original image scale.

mmrotate.core.bbox.build_assigner (cfg, **default_args)

Builder of box assigner.

mmrotate.core.bbox.build_bbox_coder (cfg, **default_args)

Builder of box coder.

mmrotate.core.bbox.build_sampler (cfg, **default_args)

Builder of box sampler.

mmrotate.core.bbox.gaussian2bbox (gmm)

Convert Gaussian distribution to polygons by SVD.
%4 gmm (dict [str, torch.Tensor])-Dictof Gaussian distribution.
& Ia] Polygons.
R torch. Tensor

mmrotate.core.bbox.gt2gaussian (farget)

Convert polygons to Gaussian distributions.
%%, target (torch. Tensor) —Polygons with shape (N, 8).
& IA] Gaussian distributions.
R dict[str, torch.Tensor]

mmrotate.core.bbox.hbb2obb (hbboxes, version="oc’)

Convert horizontal bounding boxes to oriented bounding boxes.
BH
* hbbs (torch. Tensor) —[x_lty_lt,x_rb,y_rb]
* version (Str) —angle representations.
R [x_ctr,y_ctr,w,h,angle]
JR[AIZEH obbs (torch.Tensor)

mmrotate.core.bbox.norm_angle (angle, angle_range)

Limit the range of angles.
S8
* angle (ndarray) —shape(n, ).
* angle_range (Str) —angle representations.
&I shape(n, ).
BIM2EM angle (ndarray)
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mmrotate.core.bbox.obb2hbb (rbboxes, version="oc’)

Convert oriented bounding boxes to horizontal bounding boxes.
S8
* obbs (torch. Tensor) —[x_ctr,y_ctr,w,h,angle]
* version (Str) —angle representations.
BRI [x_ctr,y_ctr,w,h,-pi/2]
JRMIZKI hbbs (torch.Tensor)

mmrotate.core.bbox.obb2poly (rbboxes, version="0oc’)

Convert oriented bounding boxes to polygons.
BH
* obbs (torch. Tensor) —[x_ctr,y_ctr,w,h,angle]
* version (Str) —angle representations.
Rl [x0,y0,x1,y1,x2,y2,x3,y3]
BRI polys (torch.Tensor)

mmrotate.core.bbox.obb2poly_np (rbboxes, version="oc’)

Convert oriented bounding boxes to polygons.
BH
* obbs (ndarray) —[x_ctr,y_ctr,w,h,angle]
* version (Str) —angle representations.
B [x0,y0,x1,y1,x2,y2,x3,y3]
BREZEHEL polys (ndarray)

mmrotate.core.bbox.obb2xyxy (rbboxes, version="oc’)

Convert oriented bounding boxes to horizontal bounding boxes.
S8
* obbs (torch. Tensor) —[x_ctr,y_ctr,w,h,angle]
* version (Str) —angle representations.
Rl [x_1ty_lt,x_rb,y_rb]
B hbbs (torch. Tensor)

mmrotate.core.bbox.poly2obb (polys, version="oc’)

Convert polygons to oriented bounding boxes.

B
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* polys (torch. Tensor) —[x0,y0,x1,y1,x2,y2,x3,y3]
* version (Str) —angle representations.

&M [x_ctr,y_ctr,w,h,angle]

BRI obbs (torch.Tensor)

mmrotate.core.bbox.poly2obb_np (polys, version="oc’)

Convert polygons to oriented bounding boxes.
BH
* polys (ndarray) —[x0,y0,x1,y1,x2,y2,x3,y3]
* version (Str) —angle representations.
Rl [x_ctr,y_ctr,w,h,angle]
B2 obbs (ndarray)

mmrotate.core.bbox.rbbox2result (bboxes, labels, num_classes)

Convert detection results to a list of numpy arrays.
S8
* bboxes (torch. Tensor) —shape (n, 6)
* labels (torch.Tensor) —shape (n, )
* num_classes (int) —class number, including background class
& [A] bbox results of each class
BRMERAY list(ndarray)

mmrotate.core.bbox.rbbox2roi (bbox_list)

Convert a list of bboxes to roi format.
%% bbox_list (1ist [Tensor])—alist of bboxes corresponding to a batch of images.
J&M| shape (n, 6), [batch_ind, cx, cy, w, h, a]
R AR Tensor

mmrotate.core.bbox.rbbox_overlaps (bboxesl, bboxes2, mode="iou’, is_aligned=False)

Calculate overlap between two set of bboxes.
S8
* bboxesl (torch. Tensor) —shape (B, m, 5) in <cx, cy, w, h, a> format or empty.
* bboxes2 (torch. Tensor) —shape (B, n, 5) in <cx, cy, w, h, a> format or empty.

* mode (str)—“iou” (intersection over union), “iof” (intersection over foreground) or “giou”

(13 b

(generalized intersection over union). Default “iou

* is_aligned (bool, optional)-If True, then m and n must be equal. Default False.
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1R[] shape (m, n) if is_aligned is False else shape (m,)

JRIA[JI Tensor

24.3 patch

mmrotate.core.patch.get_multiscale_patch (sizes, steps, ratios)

Get multiscale patch sizes and steps.
BH
* sizes (1ist)—A list of patch sizes.
* steps (1ist)—A list of steps to slide patches.

* ratios (1ist)-Multiscale ratios. devidie to each size and step and generate patches in new

scales.
R IA] A list of multiscale patch sizes. new_steps (list): A list of steps corresponding to new_sizes.
BRI new_sizes (list)

mmrotate.core.patch.merge_results (results, offsets, iou_thr=0.1, device="cpu’)

Merge patch results via nms.
SH
e results (list [np.ndarray])—A list of patches results.
* offsets (np.ndarray) —Positions of the left top points of patches.
e iou_thr (float)—The IoU threshold of NMS.

¢ device (str)-The device to call nms.
Retunrns: list[np.ndarray]: Detection results after merging.

mmrotate.core.patch.slide_window (width, height, sizes, steps, img_rate_thr=0.6)

Slide windows in images and get window position.
S
* width (int) -The width of the image.
* height (int) —The height of the image.
e sizes (1ist)—List of window’ s sizes.
* steps (1ist)-Listof window’ s steps.
* img rate_thr (float) -Threshold of window area divided by image area.

j&[n] Information of valid windows.
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R EZRA np.ndarray

24.4 evaluation

mmrotate.core.evaluation.eval_rbbox_map (det_results, annotations, scale_ranges=None, iou_thr=0.5,
use_07_metric=True, dataset=None, logger=None,
nproc=4)

Evaluate mAP of a rotated dataset.

S

* det_results (list[1list]) —[[clsl_det, cls2_det, ---], ---]. The outer list indicates

images, and the inner list indicates per-class detected bboxes.

e annotations (1ist [dict])—Ground truth annotations where each item of the list in-

dicates an image. Keys of annotations are:

bboxes: numpy array of shape (n, 5)

labels: numpy array of shape (n, )

bboxes_ignore (optional): numpy array of shape (k, 5)

labels_ignore (optional): numpy array of shape (k, )

* scale_ranges (list[tuple] | None)-Range of scales to be evaluated, in the for-
mat [(minl, max1), (min2, max2), ---]. A range of (32, 64) means the area range between
(32**2, 64**2), Default: None.

e iou_thr (float) -IoU threshold to be considered as matched. Default: 0.5.
* use_07_metric (bool)—Whether to use the vocO7 metric.

e dataset (1list[str] | str | None)-Dataset name or dataset classes, there are mi-
nor differences in metrics for different datasets, e.g. “voc07”, “imagenet_det” , etc. Default:

None.

* logger (logging.Logger | str | None) —The way to print the mAP summary.

See mmcv.utils.print_log() for details. Default: None.
* nproc (int) —Processes used for computing TP and FP. Default: 4.
‘Al (mAP, [dict, dict, -+ 1)

REEHE tuple
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24.5 post_processing

mmrotate.core.post_processing.aug_multiclass_nms_rotated (merged_bboxes, merged_labels,
score_thr, nms, max_num,
classes)

NMS for aug multi-class bboxes.

SH
* multi_bboxes (torch. Tensor) —shape (n, #class*5) or (n, 5)
* multi_scores (torch.Tensor) —shape (n, #class), where the last column contains
scores of the background class, but this will be ignored.
* score_thr (float) -bbox threshold, bboxes with scores lower than it will not be consid-
ered.
* nms (f1oat) —Config of NMS.
* max_num (int, optional) —if there are more than max_num bboxes after NMS, only
top max_num will be kept. Default to -1.
e classes (int) —number of classes.
B

tensors of shape (k, 5), and (k). Dets are boxes with scores. Labels are 0-based.
R AR tuple (dets, labels)

mmrotate.core.post_processing.multiclass_nms_rotated (mulfi_bboxes, multi_scores, score_thr,
nms, max_num=- 1,
score_factors=None,
return_inds=False)
NMS for multi-class bboxes.

S8
* multi_bboxes (torch. Tensor) —shape (n, #class*5) or (n, 5)

* multi_scores (torch. Tensor) —shape (n, #class), where the last column contains

scores of the background class, but this will be ignored.

* score_thr (float) —bbox threshold, bboxes with scores lower than it will not be consid-

ered.
e nms (f1oat)—Config of NMS.

* max_num (int, optional) —if there are more than max_num bboxes after NMS, only

top max_num will be kept. Default to -1.
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* score_factors (Tensor, optional)-The factors multiplied to scores before apply-
ing NMS. Default to None.

* return_inds (bool, optional)—Whether return the indices of kept bboxes. Default

to False.
&M tensors of shape (k, 5), (k), and (k). Dets are boxes with scores. Labels are 0-based.

MR EEHES tuple (dets, labels, indices (optional))

24.6 visualization

mmrotate.core.visualization.get_palette (palette, num_classes)

Get palette from various inputs.
S8
* palette (list[tuple] | str | tuple | Color) —palette inputs.
* num_classes (int) —the number of classes.
W}l A list of color tuples.
R list[tuple[int]]

mmrotate.core.visualization.imshow_det_rbboxes (img, bboxes=None, labels=None, segms=None,
class_names=None, score_thr=0,
bbox_color=green’, text_color="green’,
mask_color=None, thickness=2, font_size=13,
win_name=", show=True, wait_time=0,
out_file=None)

Draw bboxes and class labels (with scores) on an image.
S

* img (str | ndarray)-The image to be displayed.
* bboxes (ndarray)-Bounding boxes (with scores), shaped (n, 5) or (n, 6).
* labels (ndarray) —Labels of bboxes.
* segms (ndarray | None)-Masks, shaped (n,h,w) or None.
* class_names (1ist [str])-Names of each classes.
e score_thr (fl1oat)-Minimum score of bboxes to be shown. Default: 0.

* bbox_color (list [tuple] | tuple | str | None)—Colors of bbox lines. If
a single color is given, it will be applied to all classes. The tuple of color should be in RGB

order. Default: ‘green’ .
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text_color (list[tuple] | tuple | str | None)—Colors of texts. If a sin-
gle color is given, it will be applied to all classes. The tuple of color should be in RGB order.

Default: ‘green’ .

mask_color (list[tuple] | tuple | str | None, optional)—Colorsof
masks. If a single color is given, it will be applied to all classes. The tuple of color should be
in RGB order. Default: None.

thickness (int) —Thickness of lines. Default: 2.
font_size (int)—Font size of texts. Default: 13.
show (boo1l) —Whether to show the image. Default: True.
win_name (str) —The window name. Default: °

wait_time (float) —Value of waitKey param. Default: 0.

out_file (str, optional)-The filename to write the image. Default: None.

j& 1] The image with bboxes drawn on it.

R AZRA ndarray
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CHAPTER 25

mmrotate.datasets

25.1 datasets

class mmrotate.datasets.DOTADataset (ann_file, pipeline, version="oc’, difficulty=100, **kwargs)
DOTA dataset for detection.

SH
* ann_file (str) —-Annotation file path.
* pipeline (1ist [dict])—Processing pipeline.
* version (str, optional)—Angle representations. Defaults to ‘oc’

* difficulty (bool, optional)-The difficulty threshold of GT.

evaluate (results, metric="mAP’, logger=None, proposal_nums=(100, 300, 1000), iou_thr=0.5,
scale_ranges=None, nproc=4)

Evaluate the dataset.
* results (1ist) -Testing results of the dataset.
e metric (str | list[str])—Metrics to be evaluated.

* logger (logging.Logger | None | str) —Logger used for printing related in-

formation during evaluation. Default: None.
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e proposal_nums (Sequence[int]) —Proposal number used for evaluating recalls,
such as recall@100, recall@1000. Default: (100, 300, 1000).

* iou_thr(float | list[float])-loU threshold. It mustbe afloat when evaluating

mAP, and can be a list when evaluating recall. Default: 0.5.

* scale_ranges (list[tuple] | None)-Scale ranges for evaluating mAP. Default:

None.
e nproc (int) —Processes used for computing TP and FP. Default: 4.

format_results (results, submission_dir=None, nproc=4, **kwargs)

Format the results to submission text (standard format for DOTA evaluation).
S
e results (11ist)—Testing results of the dataset.

* submission_dir (str, optional)-The folder thatcontains submission files. If not

specified, a temp folder will be created. Default: None.

* nproc (int, optional)-number of process.

* result_files (dict): a dict containing the json filepaths

 tmp_dir (str): the temporal directory created for saving json files when submission_dir is not

specified.
RMERH tuple

load_annotations (ann_folder)

%:¥ ann_folder —folder that contains DOTA v1 annotations txt files

merge_det (results, nproc=4)

Merging patch bboxes into full image.
B8
e results (11ist)—Testing results of the dataset.
e nproc (int) —number of process. Default: 4.

class mmrotate.datasets.HRSCDataset (ann_file, pipeline, img_subdir="JPEGImages’,
ann_subdir="Annotations’, classwise=False, version="oc’,
*Ekwargs)

HRSC dataset for detection.

S

* ann_file (str)—Annotation file path.
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* pipeline (1ist [dict])-Processing pipeline.

* img_ subdir (str) -Subdir where images are stored. Default: JPEGImages.

e ann_subdir (str)-Subdir where annotations are. Default: Annotations.

* classwise (bool) —~Whether to use all classes or only ship.

* version (str, optional)—-Angle representations. Defaults to

4 )

ocC

evaluate (results, metric="mAP’, logger=None, proposal_nums=(100, 300, 1000), iou_thr=[0.5, 0.55, 0.6,
0.65, 0.7, 0.75, 0.8, 0.85, 0.9, 0.95], scale_ranges=None, use_07_metric=True, nproc=4)

Evaluate the dataset.

results (11ist) —Testing results of the dataset.
metric(str | list[str])—Metrics to be evaluated.

logger (logging.Logger | None | str) —Logger used for printing related in-

formation during evaluation. Default: None.

proposal_nums (Sequence[int]) —Proposal number used for evaluating recalls,
such as recall@100, recall@1000. Default: (100, 300, 1000).

iou_thr(float | list[float])-loU threshold. It must be a float when evaluating

mAP, and can be a list when evaluating recall. Default: 0.5.

scale_ranges (list[tuple] | None)-Scale ranges for evaluating mAP. Default:

None.
use_07_metric (bool)—Whether to use the vocO7 metric.

nproc (int) —Processes used for computing TP and FP. Default: 4.

load_annotations (ann_file)

Load annotation from XML style ann_file.

%% ann_f£file (str)—Path of Imageset file.

R\ Annotation info from XML file.

IR list[dict]

class mmrotate.datasets.SARDataset (ann_file, pipeline, version="oc’, difficulty=100, **kwargs)
SAR ship dataset for detection (Support RSSDD and HRSID).
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25.2 pipelines

class mmrotate.datasets.pipelines.LoadPatchFromImage (fo_float32=False, color_type='color’,
channel_order="bgr’,
file_client_args={"backend’: 'disk’})

Load an patch from the huge image.

Similar with LoadImageFromFile, but only reserve a patch of results['img'] according to

results['win'].

class mmrotate.datasets.pipelines.PolyRandomRotate (rotate_ratio=0.5, angles_range=180,
auto_bound=False, rect_classes=None,
version="71e90’)
Rotate img & bbox. Reference: https://github.com/hukaixuan19970627/OrientedRepPoints DOTA

B8
* rate (bool) —(float, optional): The rotating probability. Default: 0.5.

* angles_range (int, optional)-The rotate angle defined by random (-angles_range,

+angles_range).
* auto_bound (bool, optional)-whether to find the new width and height bounds.
* rect_classes (None/list, optional) —Specifies classes that needs to be rotated

by a multiple of 90 degrees.

)

* version (str, optional)-Angle representations. Defaults to ‘oc

apply_cooxrds (coords)

coords should be a N * 2 array-like, containing N couples of (x, y) points
apply_image (img, bound_h, bound_w, interp=1)
img should be a numpy array, formatted as Height * Width * Nchannels

create_rotation_matrix (center, angle, bound_h, bound_w, offset=0)

Create rotation matrix.

filter_border (bboxes, h, w)

Filter the box whose center point is outside or whose side length is less than 5.
property is_rotate
Randomly decide whether to rotate.

>

class mmrotate.datasets.pipelines.RRandomF1lip (flip_ratio=None, direction="horizontal’,

version="0c’)

S
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* flip_ratio (float | list[float], optional)-The flipping probability. De-

fault: None.

* direction (str | list[str], optional) -The flipping direction. Options are
‘horizontal” , ‘vertical’ , ‘diagonal’ .

3 )

* version (str, optional)—Angle representations. Defaults to ‘oc

bbox_£1ip (bboxes, img_shape, direction)

Flip bboxes horizontally or vertically.
S8
* bboxes (ndarray) —shape (---, 5*k)
e img_ shape (tuple) —(height, width)
&Nl Flipped bounding boxes.

R ERH numpy.ndarray

class mmrotate.datasets.pipelines.RResize (img_scale=None, multiscale_mode=range’,

ratio_range=None)

Resize images & rotated bbox Inherit Resize pipeline class to handle rotated bboxes.
S8
* img scale (tuple or 1list[tuple])-Images scales for resizing.
* multiscale_mode (str)—Either “range” or “value” .

* ratio_range (tuple[float ])—(min_ratio, max_ratio).
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CHAPTER 20

mmrotate.models

26.1 detectors

class mmrotate.models.detectors.GlidingVertex (backbone, rpn_head, roi_head, train_cfg, test_cfg,
neck=None, pretrained=None, init_cfg=None)

Implementation of Gliding Vertex on the Horizontal Bounding Box for Multi-Oriented Object Detection

class mmrotate.models.detectors.OrientedRCNN (backbone, rpn_head, roi_head, train_cfg, test_cfg,
neck=None, pretrained=None, init_cfg=None)

Implementation of Oriented R-CNN for Object Detection.

forward_dummy (img)

Used for computing network flops.
See mmrotate/tools/analysis_tools/get_flops.py

class mmrotate.models.detectors.R3Det (num_refine_stages, backbone, neck=None, bbox_head=None,
frm_cfgs=None, refine_heads=None, train_cfg=None,
test_cfg=None, pretrained=None, init_cfg=None)
Rotated Refinement RetinaNet.

aug_test (imgs, img_metas, **kwargs)

Test function with test time augmentation.

extract_feat (img)

Directly extract features from the backbone+neck.
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forward_dummy (img)

Used for computing network flops.
See mmedetection/tools/get_flops.py

forward_train (img, img_metas, gt_bboxes, gt_labels, gt_bboxes_ignore=None)

Forward function.

simple_test (img, img_meta, rescale=False)

Test function without test time augmentation.
S
* imgs (1ist [torch. Tensor])—List of multiple images
e img metas (list [dict]) -List of image information.
e rescale (bool, optional)—Whether to rescale the results. Defaults to False.

& [A] BBox results of each image and classes. The outer list corresponds to each image. The inner

list corresponds to each class.

JRMAIJRIY list[list[np.ndarray]]

class mmrotate.models.detectors.ReDet (backbone, rpn_head, roi_head, train_cfg, test_cfg,
neck=None, pretrained=None, init_cfg=None)

Implementation of ReDet: A Rotation-equivariant Detector for Aerial Object Detection.

class mmrotate.models.detectors.RoITransformer (backbone, rpn_head, roi_head, train_cfg,
test_cfg, neck=None, pretrained=None,
init_cfg=None)

Implementation of Learning Rol Transformer for Oriented Object Detection in Aerial Images.

class mmrotate.models.detectors.RotatedBaseDetector (init_cfg=None)

Base class for rotated detectors.

show_result (img, result, score_thr=0.3, bbox_color=(72, 101, 241), text_color=(72, 101, 241),
mask_color=None, thickness=2, font_size=13, win_name=", show=False, wait_time=0,
out_file=None, **kwargs)

Draw result over img.
S8
e img (str or Tensor)-The image to be displayed.

e result (Tensor or tuple) —The results to draw over img bbox_result or

(bbox_result, segm_result).

* score_thr (float, optional)-Minimum score of bboxes to be shown. Default:
0.3.

* bbox_color (str or tuple(int) or Color) —Color of bbox lines. The tuple of color should

be in BGR order. Default: ‘green’
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text_color (str or tuple(int) or Color) —Color of texts. The tuple of color should be in
BGR order. Default: ‘green’

mask_color (None or str or tuple(int) or Color) —Color of masks. The tuple of color
should be in BGR order. Default: None

thickness (int) —Thickness of lines. Default: 2
font_size (int) —Font size of texts. Default: 13
win_name (str)—The window name. Default: °

wait_time (float) —Value of waitKey param. Default: 0.

show (boo1) —Whether to show the image. Default: False.

out_file (str or None)-The filename to write the image. Default: None.

& [A] Only if not show or out_file

BRI img (torch. Tensor)

class mmrotate.models.detectors.RotatedFasterRCNN (backbone, rpn_head, roi_head, train_cfg,

test_cfg, neck=None, pretrained=None,

init_cfg=None)

Implementation of Rotated Faster R-CNN.

class mmrotate.models.detectors.RotatedRepPoints (backbone, neck, bbox_head, train_cfg=None,

test_cfg=None, pretrained=None)

Implementation of Rotated RepPoints.

class mmrotate.models.detectors.RotatedRetinaNet (backbone, neck, bbox_head, train_cfg=None,

test_cfg=None, pretrained=None,
init_cfg=None)

Implementation of Rotated RetinaNet.

class mmrotate.models.detectors.RotatedSingleStageDetector (backbone, neck=None,

bbox_head=None,
train_cfg=None,
test_cfg=None,
pretrained=None,

init_cfg=None)

Base class for rotated single-stage detectors.

Single-stage detectors directly and densely predict bounding boxes on the output features of the backbone+neck.

aug_test (imgs, img_metas, rescale=False)

Test function with test time augmentation.

26.1. detectors
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e imgs (1ist [Tensor])—the outer list indicates test-time augmentations and inner Tensor

should have a shape NxCxHxW, which contains all images in the batch.

* img _metas (list[list[dict]])—the outer list indicates test-time augs (multiscale,

flip, etc.) and the inner list indicates images in a batch. each dict has image information.
e rescale (bool, optional)—Whether to rescale the results. Defaults to False.
B
BBox results of each image and classes. The outer list corresponds to each image. The inner list
corresponds to each class.
MR list[list[np.ndarray]]

extract_feat (img)

Directly extract features from the backbone+neck.

forward_dummy (img)

Used for computing network flops.
See mmdetection/tools/analysis_tools/get_flops.py

forward_train (img, img_metas, gt_bboxes, gt_labels, gt_bboxes_ignore=None)

SR

* img (Tensor) —Input images of shape (N, C, H, W). Typically these should be mean cen-

tered and std scaled.

e img metas (list [dict])—A Listof image info dict where each dict has: ‘img_shape’
, ‘scale_factor’ , ‘flip’ , and may also contain ‘filename’ , ‘ori_shape’ , ‘pad_shape’
,and ‘img_norm_cfg’ . For details on the values of these keys see mmdet .datasets.

pipelines.Collect.

e gt_bboxes (1ist [Tensor]) —Each item are the truth boxes for each image in [tl_x,

tl_y, br_x, br_y] format.
e gt_labels (list [Tensor])—Class indices corresponding to each box

¢ gt_bboxes_ignore (None | list[Tensor])-Specify which bounding boxes can

be ignored when computing the loss.
izAl A dictionary of loss components.
BRI dict[str, Tensor]

simple_test (img, img_metas, rescale=False)

Test function without test time augmentation.
e

e imgs (list [torch. Tensor]) —List of multiple images
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e img metas (list [dict]) -List of image information.
e rescale (bool, optional)—Whether to rescale the results. Defaults to False.

&1l BBox results of each image and classes. The outer list corresponds to each image. The inner

list corresponds to each class.
REIZRAY list[list[np.ndarray]]

class mmrotate.models.detectors.RotatedTwoStageDetector (backbone, neck=None,
rpn_head=None, roi_head=None,
train_cfg=None, test_cfg=None,
pretrained=None, init_cfg=None)

Base class for rotated two-stage detectors.
Two-stage detectors typically consisting of a region proposal network and a task-specific regression head.

async async_simple_test (img, img_meta, proposals=None, rescale=False)

Async test without augmentation.

aug_test (imgs, img_metas, rescale=False)

Test with augmentations.
If rescale is False, then returned bboxes and masks will fit the scale of imgs[0].

extract_feat (img)

Directly extract features from the backbone+neck.

forward_dummy (img)

Used for computing network flops.
See mmdetection/tools/analysis_tools/get_flops.py

forward_train (img, img_metas, gt_bboxes, gt_labels, gt_bboxes_ignore=None, gt_masks=None,

proposals=None, **kwargs)

S8

* img (Tensor) —of shape (N, C, H, W) encoding input images. Typically these should be

mean centered and std scaled.

9

e img metas (1ist [dict]) -list of image info dict where each dict has: ‘img_shape
, ‘scale_factor’ , ‘flip’ , and may also contain ‘filename’ , ‘ori_shape’ ,
‘pad_shape’ , and ‘img_norm_cfg’ . For details on the values of these keys see

mmdet/datasets/pipelines/formatting.py:Collect.

e gt_bboxes (list[Tensor]) —Ground truth bboxes for each image with shape

(num_gts, 5) in [cX, cy, w, h, a] format.

* gt_labels (list [Tensor]) —class indices corresponding to each box
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* gt_bboxes_ignore (None | list[Tensor])-specify which bounding boxes can

be ignored when computing the loss.

* gt_masks (None | Tensor)—true segmentation masks for each box used if the archi-

tecture supports a segmentation task.
* proposals —override rpn proposals with custom proposals. Use when with_rpn is False.
iR A] a dictionary of loss components
WRIAIRA dict[str, Tensor]

simple_test (img, img_metas, proposals=None, rescale=False)

Test without augmentation.

property with_roi_head
whether the detector has a Rol head

Type bool

property with_rpn
whether the detector has RPN

Type bool

class mmrotate.models.detectors.S2ANet (backbone, neck=None, fam_head=None, align_cfgs=None,
odm_head=None, train_cfg=None, test_cfg=None,
pretrained=None)

Implementation of Align Deep Features for Oriented Object Detection.

aug_test (imgs, img_metas, **kwargs)

Test function with test time augmentation.

extract_feat (img)

Directly extract features from the backbone+neck.

forward_dummy (img)

Used for computing network flops.
See mmedetection/tools/get_flops.py

forward_train (img, img_metas, gt_bboxes, gt_labels, gt_bboxes_ignore=None)

Forward function of S2ANet.

simple_test (img, img_meta, rescale=False)

Test function without test time augmentation.
S
e imgs (list [torch. Tensor])—List of multiple images
* img _metas (list [dict])—List of image information.

e rescale (bool, optional)—Whether to rescale the results. Defaults to False.
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&M BBox results of each image and classes. The outer list corresponds to each image. The inner

list corresponds to each class.

RMIZRAY Tist[list[np.ndarray]]

26.2 backbones

class mmrotate.models.backbones.ReResNet (depth, in_channels=3, stem_channels=64,
base_channels=64, expansion=None, num_stages=4,
strides=(1, 2, 2, 2), dilations=(1, 1, 1, 1),
out_indices=(3), style= pytorch’, deep_stem=False,
avg_down=False, frozen_stages=- 1, conv_cfg=None,
norm_cfg={requires_grad’: True, type: 'BN’},
norm_eval=False, with_cp=False,
zero_init_residual="True, pretrained=None,
init_cfg=None)

ReResNet backbone.

Please refer to the paper for details.
S8
* depth (int) —Network depth, from {18, 34, 50, 101, 152}.
* in_channels (int) -Number of input image channels. Default: 3.
* stem_channels (int) —-Output channels of the stem layer. Default: 64.
* base_channels (int)-Middle channels of the first stage. Default: 64.
* num_stages (int) —Stages of the network. Default: 4.

* strides (Sequence[int]) —Strides of the first block of each stage. Default: (1, 2,
2, 2).

* dilations (Sequence [int ])—Dilation of each stage. Default: (1, 1, 1, 1).

* out_indices (Sequence [int ])—Output from which stages. If only one stage is spec-
ified, a single tensor (feature map) is returned, otherwise multiple stages are specified, a tuple

of tensors will be returned. Default: (3, ).

* style (str) —pytorch or caffe. If set to “pytorch” , the stride-two layer is the 3x3 conv

layer, otherwise the stride-two layer is the first 1x1 conv layer.
* deep_stem (bool)-Replace 7x7 conv in input stem with 3 3x3 conv. Default: False.

* avg_down (bool) -Use AvgPool instead of stride conv when downsampling in the bottle-
neck. Default: False.
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forward (x)

Forward

frozen_stages (int) —Stages to be frozen (stop grad and set eval mode). -1 means not

freezing any parameters. Default: -1.
conv_cfg(dict | None)-The config dict for conv layers. Default: None.
norm_cfg (dict) -The config dict for norm layers.

norm_eval (bool)—Whether to set norm layers to eval mode, namely, freeze running stats

(mean and var). Note: Effect on Batch Norm and its variants only. Default: False.

with_ecp (bool) —Use checkpoint or not. Using checkpoint will save some memory while

slowing down the training speed. Default: False.

zero_init_residual (bool) —Whether to use zero init for last norm layer in resblocks

to let them behave as identity. Default: True.

function of ReResNet.

make_res_layer ( **kwargs)
Build Reslayer.

property norml

Get normalizion layer’ s name.

train (mode=True)

Train function of ReResNet.

26.3 necks

class mmrotate.models.necks.ReFPN (in_channels, out_channels, num_outs, start_level=0, end_level=- 1,

ReFPN.

ZH

add_extra_convs=False, extra_convs_on_inputs=True,
relu_before_extra_convs=False, no_norm_on_lateral=False,
conv_cfg=None, norm_cfg=None, activation=None,

init_cfg={distribution’: "uniform’, layer’: Conv2d’, type’: Xavier’})

in_channels (List [int]) -Number of input channels per scale.
out_channels (int)-Number of output channels (used at each scale)
num_outs (int) -Number of output scales.

start_level (int, optional)-Index of the start input backbone level used to build

the feature pyramid. Default: 0.

end_level (int, optional)-Index of the end input backbone level (exclusive) to build

the feature pyramid. Default: -1, which means the last level.
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* add_extra_convs (bool, optional)-Itdecides whether to add conv layers on top

of the original feature maps. Default to False.

* extra_convs_on_inputs (bool, optional) —It specifies the source feature map

of the extra convs is the last feat map of neck inputs.

* relu_before_extra_convs (bool)-Whether to apply relu before the extra conv. De-
fault: False.

* no_norm_on_lateral (bool) -Whether to apply norm on lateral. Default: False.
* conv_cfg (dict, optional)—Configdict for convolution layer. Default: None.

* norm_cfg(dict, optional)—Config dict for normalization layer. Default: None.
* activation (str, optional)—Activation layer in ConvModule. Default: None.
e init_cfg(dict or list[dict], optional)-Initialization config dict.

forward (inputs)
Forward function of ReFPN.

26.4 dense_heads

class mmrotate.models.dense_heads.CSLRRetinaHead (use_encoded_angle=True,
shield_reg_angle=False,
angle_coder={"angle_version’: 1e90’,
‘omega’: 1, radius’: 6, type” 'CSLCoder’,
‘window’: ‘gaussian’},
loss_angle={"loss_weight’: 1.0, type’:
‘CrossEntropyLoss’, use_sigmoid’: True},

)

init_cfg={"layer’: 'Conv2d’, ‘override’:

)

[{ type’: 'Normal’, ‘name’: ‘retina_cls’, ’std’:
0.01, ’bias_prob’: 0.01}, { type’: 'Normal,
name’: ‘retina_angle_cls’, ’std’: 0.01,
bias_prob’: 0.01}], std’: 0.01, ‘type’:
‘Normal’}, **kwargs)

Rotational Anchor-based refine head.

S

* use_encoded_angle (bool)-Decide whether to use encoded angle or gt angle as target.
Default: True.

* shield_reg_angle (bool) -Decide whether to shield the angle loss from reg branch.
Default: False.

* angle_coder (dict)—Config of angle coder.
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* loss_angle (dict) —Config of angle classification loss.
e init_cfg(dict or list[dict], optional)-Initialization config dict.

forward_single (x)

Forward feature of a single scale level.
¥ x (torch. Tensor) —Features of a single scale level.
B
¢ cls_score (torch.Tensor): Cls scores for a single scale level the channels number is
num_anchors * num_classes.

* bbox_pred (torch.Tensor): Box energies / deltas for a single scale level, the channels number

is num_anchors * 5.

* angle_cls (torch.Tensor): Angle for a single scale level the channels number is num_anchors

* coding_len.
RMIZRHY tuple (torch. Tensor)

get_bboxes (cls_scores, bbox_preds, angle_clses, img_metas, cfg=None, rescale=False, with_nms=True)

Transform network output for a batch into bbox predictions.

B8

* cls_scores (list[Tensor]) —Box scores for each scale level Has shape (N,

num_anchors * num_classes, H, W)

* bbox_preds (1ist [Tensor]) -Box energies / deltas for each scale level with shape
(N, num_anchors * 5, H, W)

* angle_clses (list[Tensor]) —Box angles for each scale level with shape (N,

num_anchors * coding_len, H, W)

e img metas (list [dict])-Meta information of each image, e.g., image size, scaling

factor, etc.

e cfg (mmcv.Config | None) —Test / postprocessing configuration, if None, test_cfg

would be used
e rescale (bool) —If True, return boxes in original image space. Default: False.
* with_nms (bool) —If True, do nms before return boxes. Default: True.
B
Each item in result_list is 2-tuple. The first item is an (n, 6) tensor, where the first 5 columns
are bounding box positions (cx, cy, w, h, a) and the 6-th column is a score between 0 and

1. The second item is a (n,) tensor where each item is the predicted class label of the corre-

sponding box.

R list[tuple[Tensor, Tensor]]

124 Chapter 26. mmrotate.models



mmrotate

=Pl

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

import mmcv
self = AnchorHead/
num_classes=9,
in_channels=1,
anchor_generator=dict (
type='AnchorGenerator',

scales=[8],

ratios=[0.5, 1.0, 2.0],
strides=[4,1]))
img_metas [{"img_shape': (32, 32, 3), 'scale_factor': 1}]
cfg = mmcv.Config(dict (
score_thr=0.00,
nms=dict (type="'nms', iou_thr=1.0),
max_per_img=10))
feat = torch.rand (1, 1, 3, 3)
cls_score, bbox_pred = self.forward_single (feat)
# Note the input lists are over different levels, not images
cls_scores, bbox_preds = [cls_score], [bbox_pred]
result_list = self.get_bboxes (cls_scores, bbox_preds,
img_metas, cfqg)
det_bboxes, det_labels = result_1list[0]
assert len(result_list) == 1
assert det_bboxes.shape[l] == 5
assert len (det_bboxes) == len(det_labels) == cfg.max_per_img

loss (cls_scores, bbox_preds, angle_clses, gt_bboxes, gt_labels, img_metas, gt_bboxes_ignore=None)

Compute losses of the head.

ZH

* cls_scores (list[Tensor]) —Box scores for each scale level Has shape (N,

num_anchors * num_classes, H, W)

* bbox_preds (1ist [Tensor]) -Box energies / deltas for each scale level with shape
(N, num_anchors * 5, H, W)

* angle_clses (list[Tensor]) —Box angles for each scale level with shape (N,

num_anchors * coding_len, H, W)

e gt_bboxes (list[Tensor]) —Ground truth bboxes for each image with shape

(num_gts, 5) in [cX, cy, w, h, a] format.
e gt_labels (list [Tensor]) —class indices corresponding to each box

e img metas (list [dict])-Meta information of each image, e.g., image size, scaling

factor, etc.

26.4. dense_heads
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* gt_bboxes_ignore (None | list[Tensor])-specify which bounding boxes can

be ignored when computing the loss. Default: None
R&Al A dictionary of loss components.
B ERH dict[str, Tensor]

loss_single (cls_score, bbox_pred, angle_cls, anchors, labels, label_weights, bbox_targets, bbox_weights,
angle_targets, angle_weights, num_total_samples)

Compute loss of a single scale level.

S8

* cls_score (torch.Tensor) —Box scores for each scale level Has shape (N,

num_anchors * num_classes, H, W).

* bbox_pred (torch. Tensor) -Box energies / deltas for each scale level with shape (N,

num_anchors * 5, H, W).

* anchors (torch.Tensor) —Box reference for each scale level with shape (N,

num_total_anchors, 5).
e labels (torch. Tensor) —Labels of each anchors with shape (N, num_total_anchors).

* label_weights (torch. Tensor) —Label weights of each anchor with shape (N,

num_total_anchors)

* bbox_targets (torch.Tensor) -BBox regression targets of each anchor weight

shape (N, num_total_anchors, 5).

* bbox_weights (torch. Tensor) -BBox regression loss weights of each anchor with

shape (N, num_total_anchors, 5).

* angle_targets (torch. Tensor)—Angle classification targets of each anchor weight

shape (N, num_total_anchors, coding_len).

* angle_weights (torch. Tensor) —Angle classification loss weights of each anchor

with shape (N, num_total_anchors, 1).

* num_total_samples (int) —If sampling, num total samples equal to the number of

total anchors; Otherwise, it is the number of positive anchors.

¢ loss_cls (torch.Tensor): cls. loss for each scale level.
* Joss_bbox (torch.Tensor): reg. loss for each scale level.
* loss_angle (torch.Tensor): angle cls. loss for each scale level.

MR tuple (torch.Tensor)
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class mmrotate.models.dense_heads.KFIoUODMRefineHead (num_classes, in_channels,
stacked_convs=2, conv_cfg=None,
norm_cfg=None,
anchor_generator={"strides’: [8, 16,
32, 64, 128], type*

'PseudoAnchorGenerator’},

s

init_cfg={layer’: 'Conv2d’, 'override’:

{ ‘bias_prob’: 0.01, name’: ‘odm_cls’,
std’: 0.01, ‘type’: 'Normal’}, std’: 0.01,
type’: ‘Normal’}, **kwargs)
Rotated Anchor-based refine head for KFIoU. It’ s a part of the Oriented Detection Module (ODM), which
produces orientation-sensitive features for classification and orientation-invariant features for localization. The
difference from ODMRefineHead is that its loss_bbox requires bbox_pred, bbox_targets, pred_decode and tar-

gets_decode as inputs.
S8
* num_classes (int) -Number of categories excluding the background category.
* in_channels (int) —Number of channels in the input feature map.
* feat_channels (int)-Number of hidden channels. Used in child classes.
* anchor_generator (dict) —Config dict for anchor generator
* bbox_coder (dict)—Config of bounding box coder.

* reg_decoded_bbox (bool) —If true, the regression loss would be applied on decoded

bounding boxes. Default: False

* background_1label (int | None) —Label ID of background, set as 0 for RPN and

num_classes for other heads. It will automatically set as num_classes if None is given.
* loss_cls (dict) —Config of classification loss.
* loss_bbox (dict) —Config of localization loss.
* train_cfg (dict) -Training config of anchor head.
* test_cfg (dict) —Testing config of anchor head.
* init_cfg(dict or list[dict], optional)-Initialization config dict.

forward_single (x)

Forward feature of a single scale level.
%% x (torch. Tensor) —Features of a single scale level.
B

e cls_score (torch.Tensor): Cls scores for a single scale level the channels number is

num_anchors * num_classes.
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 bbox_pred (torch.Tensor): Box energies / deltas for a single scale level, the channels number

is num_anchors * 4.
RMIRH tuple (torch.Tensor)

get_anchors (featmap_sizes, img_metas, device="cuda’)

Get anchors according to feature map sizes.
¢ featmap_sizes (1ist [tuple])—Multi-level feature map sizes.
* img_metas (list [dict])-Image meta info.

* bboxes_as_anchors (1ist[list [Tensor] ]) —before further regression just like

anchors.
e device (torch.device | str)-Device for returned tensors
Bl
« anchor_list (list[Tensor]): Anchors of each image
* valid_flag_list (list[Tensor]): Valid flags of each image
BRI tuple

get_bboxes (cls_scores, bbox_preds, img_metas, cfg=None, rescale=False, rois=None)

Transform network output for a batch into labeled boxes.

B8

* cls_scores (list[Tensor]) —Box scores for each scale level Has shape (N,

num_anchors * num_classes, H, W)

* bbox_preds (1ist [Tensor]) —Box energies / deltas for each scale level with shape
(N, num_anchors * 5, H, W)

e img metas (list [dict]) —size/scale info for each image
e cfg (mmcv.Config)—test/ postprocessing configuration
* rescale (bool) -if True, return boxes in original image space

e rois (list[list[Tensor]])—input rbboxes of each level of each image. rois output

by former stages and are to be refined.
RIA
each item in result_list is 2-tuple. The first item is an (n, 6) tensor, where the first 5 columns

are bounding box positions (xc, yc, w, h, a) and the 6-th column is a score between 0 and 1.

The second item is a (n,) tensor where each item is the class index of the corresponding box.

R HY list[tuple[Tensor, Tensor]]
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loss (cls_scores, bbox_preds, gt_bboxes, gt_labels, img_metas, rois=None, gt_bboxes_ignore=None)
Loss function of KFloUODMRefineHead.

class mmrotate.models.dense_heads.KFIoURRetinaHead (num_classes, in_channels,
stacked_convs=4, conv_cfg=None,
norm_cfg=None,
anchor_generator={"octave_base_scale’:
4, ’ratios’: [0.5, 1.0, 2.0],
scales_per_octave’: 3, strides’: [8, 16,
32, 64, 128], type’: 'AnchorGenerator’},

s

init_cfg={"layer’: Conv2d’, ‘override’:

{ bias_prob’: 0.01, name’: retina_cls’,
std’: 0.01, ‘type’: 'Normal’}, ’std’: 0.01,
type’: ‘Normal’}, **kwargs)

Rotated Anchor-based head for KFloU. The difference from RRefinaHead is that its loss_bbox requires bbox_pred,

bbox_targets, pred_decode and targets_decode as inputs.
S8

* num_classes (int) -Number of categories excluding the background category.
* in_channels (int) -Number of channels in the input feature map.
e stacked_convs (int, optional)-—Number of stacked convolutions.
* conv_cfg(dict, optional)—-Config dict for convolution layer. Default: None.
* norm_cfg (dict, optional)-Config dict for normalization layer. Default: None.
* anchor_generator (dict) —Config dict for anchor generator
e init_cfg(dict or list[dict], optional)-Initialization config dict.

loss_single (cls_score, bbox_pred, anchors, labels, label_weights, bbox_targets, bbox_weights,
num_total_samples)

Compute loss of a single scale level.

B8

* cls_score (torch.Tensor) —Box scores for each scale level Has shape (N,

num_anchors * num_classes, H, W).

* bbox_pred (torch. Tensor)-Box energies / deltas for each scale level with shape (N,

num_anchors * 5, H, W).

* anchors (torch.Tensor) —Box reference for each scale level with shape (N,

num_total_anchors, 5).

* labels (torch. Tensor) —Labels of each anchors with shape (N, num_total_anchors).
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* label_weights (torch. Tensor) —Label weights of each anchor with shape (N,

num_total_anchors)

* bbox_targets (torch.Tensor) -BBox regression targets of each anchor weight

shape (N, num_total_anchors, 5).

* bbox_weights (torch. Tensor) -BBox regression loss weights of each anchor with
shape (N, num_total_anchors, 5).

* num_total_samples (int) —If sampling, num total samples equal to the number of

total anchors; Otherwise, it is the number of positive anchors.
Bl
¢ loss_cls (torch.Tensor): cls. loss for each scale level.
¢ loss_bbox (torch.Tensor): reg. loss for each scale level.

R AR tuple (torch.Tensor)

class mmrotate.models.dense_heads.KFIoURRetinaRefineHead (num_classes, in_channels,

Rotational

stacked_convs=4,
conv_cfg=None,
norm_cfg=None,
anchor_generator={"strides’: [8,
16, 32, 64, 128], type’:
"PseudoAnchorGenerator’},
bbox_coder={target_means’:
(0.0, 0.0, 0.0, 0.0, 0.0),
target_stds’: (1.0, 1.0, 1.0, 1.0,
1.0), type’:
'DeltaXYWHABBoxCoder’},
init_cfg={"layer’: ‘Conv2d,
override’: {‘bias_prob’: 0.01,
‘name’: ‘retina_cls’, std’: 0.01,
type’: 'Normal’}, std’: 0.01,
type’: ‘Normal’}, **kwargs)

Anchor-based refine head. The difference from RRefinaRefineHead is that its loss_bbox requires

bbox_pred, bbox_targets, pred_decode and targets_decode as inputs.

S

* num_classes (int) -Number of categories excluding the background category.
* in_channels (int) -Number of channels in the input feature map.
* stacked_convs (int, optional)-Number of stacked convolutions.

* conv_cfg (dict, optional)—Configdict for convolution layer. Default: None.
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* norm_cfg (dict, optional)-Configdict for normalization layer. Default: None.

* anchor_generator (dict) —Config dict for anchor generator

* bbox_coder (dict) —Config of bounding box coder.

* init_cfg(dict or list[dict], optional)-Initialization config dict.

get_anchors (featmap_sizes, img_metas, device="cuda’)

Get anchors according to feature map sizes.

S8

featmap_sizes (1ist [tuple])-Multi-level feature map sizes.
img metas (1ist [dict])-Image meta info.

bboxes_as_anchors (1ist[list [Tensor] ]) —before further regression just like

anchors.

device (torch.device | str)-Device for returned tensors

anchor_list (list[Tensor]): Anchors of each image

valid_flag_list (list[Tensor]): Valid flags of each image

BRI tuple (list[Tensor])

get_bboxes (cls_scores, bbox_preds, img_metas, cfg=None, rescale=False, rois=None)

Transform network output for a batch into labeled boxes.

SH

B

cls_scores (list[Tensor]) —Box scores for each scale level Has shape (N,

num_anchors * num_classes, H, W)

bbox_preds (1ist [Tensor]) —Box energies / deltas for each scale level with shape
(N, num_anchors * 5, H, W)

img _metas (1ist [dict])—size / scale info for each image
cfg (mmcv. Config) —test/ postprocessing configuration

rois (list[list[Tensor]])-input rbboxes of each level of each image. rois output

by former stages and are to be refined

rescale (bool) —if True, return boxes in original image space

each item in result_list is 2-tuple. The first item is an (n, 6) tensor, where the first 5 columns

are bounding box positions (xc, yc, w, h, a) and the 6-th column is a score between 0 and 1.

The second item is a (n,) tensor where each item is the class index of the corresponding box.
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B AZRAY list[tuple[Tensor, Tensor]]

loss (cls_scores, bbox_preds, gt_bboxes, gt_labels, img_metas, rois=None, gt_bboxes_ignore=None)
Loss function of KFloURRetinaRefineHead.

refine_bboxes (cls_scores, bbox_preds, rois)
Refine predicted bounding boxes at each position of the feature maps. This method will be used in R3Det in

refinement stages.

SH

* cls_scores (list[Tensor]) —Box scores for each scale level Has shape (N,

num_classes, H, W)

* bbox_preds (1ist[Tensor]) -Box energies / deltas for each scale level with shape
(N? 5’ H? W)

e rois (list[list [Tensor] ])—input rbboxes of each level of each image. rois output

by former stages and are to be refined
R best or refined rbboxes of each level of each image.
B[R Tist[list[Tensor]]

class mmrotate.models.dense_heads.ODMRefineHead (num_classes, in_channels, stacked_convs=2,
conv_cfg=None, norm_cfg=None,
anchor_generator={strides’: [8, 16, 32, 64,
128], type’: ‘PseudoAnchorGenerator’},

)

init_cfg={"layer’: 'Conv2d’, ‘override’:

{ bias_prob’: 0.01, name’: ‘odm_cls’, std’:
0.01, type’: 'Normal’}, std’: 0.01, ‘type’:
‘Normal’}, **kwargs)

Rotated Anchor-based refine head. It’ s a part of the Oriented Detection Module (ODM), which produces

orientation-sensitive features for classification and orientation-invariant features for localization.
S8

* num_classes (int) -Number of categories excluding the background category.
* in_channels (int) -Number of channels in the input feature map.
* stacked_convs (int, optional)—Number of stacked convolutions.
* conv_cfg(dict, optional)—Config dict for convolution layer. Default: None.
* norm_cfg (dict, optional)-Config dict for normalization layer. Default: None.
* anchor_generator (dict) —Config dict for anchor generator
e init_cfg(dict or list[dict], optional)—Initialization config dict.

forward_single (x)

Forward feature of a single scale level.
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%%t x (torch. Tensor) —Features of a single scale level.
B
¢ cls_score (torch.Tensor): Cls scores for a single scale level the channels number is

num_anchors * num_classes.

* bbox_pred (torch.Tensor): Box energies / deltas for a single scale level, the channels number

is num_anchors * 4.
B tuple (torch. Tensor)

get_anchors (featmap_sizes, img_metas, device="cuda’)

Get anchors according to feature map sizes.
S8
e featmap_sizes (list [tuple])—Multi-level feature map sizes.
* img_metas (list [dict])-Image meta info.

* bboxes_as_anchors (1ist [list [Tensor] ]) —before further regression just like

anchors.

e device (torch.device | str)—Device for returned tensors

* anchor_list (list[Tensor]): Anchors of each image
« valid_flag_list (list[Tensor]): Valid flags of each image
RMEZRH tuple (list[Tensor])

get_bboxes (cls_scores, bbox_preds, img_metas, cfg=None, rescale=False, rois=None)

Transform network output for a batch into labeled boxes.

* cls_scores (list[Tensor]) —Box scores for each scale level Has shape (N,

num_anchors * num_classes, H, W)

* bbox_preds (1ist [Tensor]) -Box energies / deltas for each scale level with shape
(N, num_anchors * 5, H, W)

e img metas (list [dict]) —size/scale info for each image
* cfg (mmcv.Config) —test/ postprocessing configuration
e rois (list[list[Tensor]])—input rbboxes of each level of

* image. rois output by former stages and are to be refined
(each) —

* rescale (bool) —if True, return boxes in original image space
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Bl
each item in result_list is 2-tuple. The first item is an (n, 6) tensor, where the first 5 columns

are bounding box positions (xc, yc, w, h, a) and the 6-th column is a score between 0 and 1.

The second item is a (n,) tensor where each item is the class index of the corresponding box.
BRAIRI list[tuple[ Tensor, Tensor]]

loss (cls_scores, bbox_preds, gt_bboxes, gt_labels, img_metas, rois=None, gt_bboxes_ignore=None)
Loss function of ODMRefineHead.

class mmrotate.models.dense_heads.OrientedRPNHead (in_channels, init_cfg={layer’: ‘Conv2d,
std’: 0.01, ‘type’: 'Normal’}, version="oc’,
**kwargs)
Oriented RPN head for Oriented R-CNN.

loss_single (cls_score, bbox_pred, anchors, labels, label_weights, bbox_targets, bbox_weights,
num_total_samples)

Compute loss of a single scale level.

S8

* cls_score (torch.Tensor) —Box scores for each scale level Has shape (N,

num_anchors * num_classes, H, W).

* bbox_pred (torch. Tensor) -Box energies / deltas for each scale level with shape (N,

num_anchors * 5, H, W).

* anchors (torch.Tensor) —Box reference for each scale level with shape (N,

num_total_anchors, 4).
e labels (torch. Tensor) —Labels of each anchors with shape (N, num_total_anchors).

* label_weights (torch. Tensor) —Label weights of each anchor with shape (N,

num_total_anchors)
* bbox_targets (torch. Tensor) -BBox regression targets of each anchor
e shape (weight)—

* bbox_weights (torch. Tensor) —-BBox regression loss weights of each anchor with

shape (N, num_total_anchors, 4).

* num_total_samples (int) —If sampling, num total samples equal to the number of

total anchors; Otherwise, it is the number of positive anchors.
Bl
¢ loss_cls (torch.Tensor): cls. loss for each scale level.
* loss_bbox (torch.Tensor): reg. loss for each scale level.

B EZRHE tuple (torch.Tensor)
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class mmrotate.models.dense_heads.RotatedATSSHead (num_classes, in_channels,
stacked_convs=4, conv_cfg=None,
norm_cfg=None,
anchor_generator={ octave_base_scale’: 4,
ratios’: [0.5, 1.0, 2.0], scales_per_octave’:
3, strides’: [8, 16, 32, 64, 128], ‘type’:
"AnchorGenerator’}, init_cfg={layer’:
‘Conv2d’, ‘override’: { bias_prob’: 0.01,
name’: ‘retina_cls’, std’: 0.01, ‘type’:
‘Normal’}, ’std’: 0.01, type’: 'Normal’},
**kwargs)

An anchor-based head used in ATSS.

The head contains two subnetworks. The first classifies anchor boxes and the second regresses deltas for the anchors.

get_targets (anchor_list, valid_flag list, gt_bboxes_list, img_metas, gt_bboxes_ignore_list=None,
gt_labels_list=None, label_channels=1, unmap_outputs=True, return_sampling_results=False)

Compute regression and classification targets for anchors in multiple images.
B8

e anchor_list (list[list[Tensor]]) —Multi level anchors of each image. The
outer list indicates images, and the inner list corresponds to feature levels of the image. Each

element of the inner list is a tensor of shape (num_anchors, 5).

* valid_flag_list (list[list[Tensor]])—Multi level valid flags of each image.
The outer list indicates images, and the inner list corresponds to feature levels of the image.

Each element of the inner list is a tensor of shape (num_anchors, )

e gt_bboxes_list (1ist [Tensor])—Ground truth bboxes of each image.

e img metas (Iist [dict])-Meta info of each image.

e gt_bboxes_ignore_list (1ist [Tensor])—Ground truth bboxes to be ignored.

e gt_labels_list (1ist[Tensor])—Ground truth labels of each box.

¢ label_channels (int)—Channel of label.

* unmap_outputs (bool) -Whether to map outputs back to the original set of anchors.
B

Usually returns a tuple containing learning targets.

e labels_list (list[ Tensor]): Labels of each level.

* label_weights_list (list[Tensor]): Label weights of each level

 bbox_targets_list (list[Tensor]): BBox targets of each level
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» bbox_weights_list (list[Tensor]): BBox weights of each level

* num_total_pos (int): Number of positive samples in all images

e num_total_neg (int): Number of negative samples in all images

additional_returns: This function enables user-defined returns from self._get_targets_single‘. These returns

The results will be concatenated after the end

RIPRIY tuple

class mmrotate.models.dense_heads.RotatedAnchorHead (num_classes, in_channels,

Rotated Anchor-based head (RotatedRPN, RotatedRetinaNet, etc.).

S

feat_channels=256,
anchor_generator={ octave_base_scale’:
4, ‘ratios’: [1.0, 0.5, 2.0],
scales_per_octave’: 3, strides’: [8, 16,
32, 64, 128], type”:
‘RotatedAnchorGenerator’},
bbox_coder={target_means’: (0.0, 0.0,
0.0, 0.0, 0.0), ‘target_stds’: (1.0, 1.0,
1.0, 1.0, 1.0), type’:
‘DeltaXYWHAOBBoxCoder’},
reg_decoded_bbox=False,
assign_by_circumhbbox="oc’,
loss_cls={"alpha’: 0.25, ‘gamma’: 2.0,
loss_weight’: 1.0, type’: "FocalLoss,
use_sigmoid’: True},
loss_bbox={"loss_weight’: 1.0, type’:
'L1Loss’}, train_cfg=None,
test_cfg=None, init_cfg={"layer’:
‘Conv2d’, std’: 0.01, ‘type’: 'Normal’})

* num_classes (int) -Number of categories excluding the background category.

* in_channels (int) -Number of channels in the input feature map.

* feat_channels (int) -Number of hidden channels. Used in child classes.

* anchor_generator (dict) —Config dict for anchor generator

* bbox_coder (dict) —Config of bounding box coder.

* reg_decoded_bbox (bool) —If true, the regression loss would be applied on decoded

bounding boxes. Default: False
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* assign_by_circumhbbox (str)-If None, assigner will assign according to the IoU be-
tween anchor and GT (OBB), called RetinaNet-OBB. If angle definition method, assigner will

assign according to the IoU between anchor and GT’ s circumbox (HBB), called RetinaNet-
HBB.

* loss_cls (dict) —Config of classification loss.

* loss_bbox (dict) —Config of localization loss.

* train_cfg (dict) —Training config of anchor head.

* test_cfg (dict) —Testing config of anchor head.

* init_cfg(dict or list[dict], optional) -Initialization config dict.

aug_test (feats, img_metas, rescale=False)
Test det bboxes with test time augmentation, can be applied in DenseHead except for RPNHead and its

variants, e.g., GARPNHead, etc.

28

» feats (list [Tensor])—the outer list indicates test-time augmentations and inner Ten-

sor should have a shape NxCxHxW, which contains features for all images in the batch.

* img metas (list[list[dict]])—the outer list indicates test-time augs (multiscale,

flip, etc.) and the inner list indicates images in a batch. each dict has image information.
e rescale (bool, optional)—Whether to rescale the results. Defaults to False.
B
Each item in result_list is 2-tuple. The first item is bboxes with shape (n, 6), where 6 rep-

resent (X, y, w, h, a, score). The shape of the second tensor in the tuple is labels with

shape (n,). The length of list should always be 1.
R MEIRHY list[tuple[Tensor, Tensor]]

forward (feats)

Forward features from the upstream network.
¥ feats (tuple[Tensor])—Features from the upstream network, each is a 4D-tensor.
A
A tuple of classification scores and bbox prediction.

e cls_scores (list[Tensor]): Classification scores for all scale levels, each is a 4D-tensor, the

channels number is num_anchors * num_ classes.

* bbox_preds (list[Tensor]): Box energies / deltas for all scale levels, each is a 4D-tensor, the

channels number is num_anchors * 5.

BRMERHA tuple
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forward_single (x)

Forward feature of a single scale level.
2% x (torch. Tensor) —Features of a single scale level.
Rl
e cls_score (torch.Tensor): Cls scores for a single scale level the channels number is

num_anchors * num_ classes.

 bbox_pred (torch.Tensor): Box energies / deltas for a single scale level, the channels number

is num_anchors * 5.
R MIRH tuple (torch. Tensor)

get_anchors (featmap_sizes, img_metas, device="cuda’)

Get anchors according to feature map sizes.
¢ featmap_sizes (list [tuple])—Multi-level feature map sizes.
* img_metas (list [dict])-Image meta info.
e device (torch.device | str)-Device for returned tensors
Bl
e anchor_list (list[Tensor]): Anchors of each image.
* valid_flag_list (list[Tensor]): Valid flags of each image.
BEZRAE tuple (list[Tensor])

get_bboxes (cls_scores, bbox_preds, img_metas, cfg=None, rescale=False, with_nms="True)

Transform network output for a batch into bbox predictions.

SH

* cls_scores (list[Tensor]) —Box scores for each scale level Has shape (N,

num_anchors * num_classes, H, W)

* bbox_preds (1ist[Tensor]) -Box energies / deltas for each scale level with shape
(N, num_anchors * 5, H, W)

* img_metas (1ist [dict])-Meta information of each image, e.g., image size, scaling

factor, etc.

e cfg (mmcv.Config | None) —Test / postprocessing configuration, if None, test_cfg

would be used
e rescale (bool) —If True, return boxes in original image space. Default: False.

¢ with_nms (bool) —If True, do nms before return boxes. Default: True.

138 Chapter 26. mmrotate.models



mmrotate

r3t)

Each item in result_list is 2-tuple. The first item is an (n, 6) tensor, where the first 5 columns
are bounding box positions (cx, ¢y, w, h, a) and the 6-th column is a score between 0 and
1. The second item is a (n,) tensor where each item is the predicted class label of the corre-

sponding box.

R [ARAY list[tuple[Tensor, Tensor]]

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

import mmcv
self = AnchorHead
num_classes=9,
in_channels=1,
anchor_generator=dict (
type='AnchorGenerator',
scales=[8],
ratios=[0.5, 1.0, 2.0],
strides=1[4,1]))
img_metas = [{'img_shape': (32, 32, 3), 'scale_factor': 1}]
cfg = mmcv.Config(dict (
score_thr=0.00,
nms=dict (type="nms', iou_thr=1.0),
max_per_img=10))
feat = torch.rand (1, 1, 3, 3)
cls_score, bbox_pred = self.forward_single (feat)

# note the input lists are over different levels, not images

cls_scores, bbox_preds = [cls_score], [bbox_pred]
result_list = self.get_bboxes (cls_scores, bbox_preds,

img_metas, cfqg)
det_bboxes, det_labels = result_1list[0]

assert len(result_list) ==
assert det_bboxes.shape[l] == 5

assert len (det_bboxes) == len(det_labels) == cfg.max_per_img

get_targets (anchor_list, valid_flag_list, gt_bboxes_list, img_metas, gt_bboxes_ignore_list=None,

gt_labels_list=None, label_channels=1, unmap_outputs=True, return_sampling_results=False)

Compute regression and classification targets for anchors in multiple images.

28

e anchor_list (list[list[Tensor]]) —Multi level anchors of each image. The
outer list indicates images, and the inner list corresponds to feature levels of the image. Each

element of the inner list is a tensor of shape (num_anchors, 5).

e valid_flag_list (list[list[Tensor]])-Multilevel valid flags of each image.

The outer list indicates images, and the inner list corresponds to feature levels of the image.
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Each element of the inner list is a tensor of shape (num_anchors, )

e gt_bboxes_1list (1ist [Tensor])—Ground truth bboxes of each image.

e img metas (list [dict])—-Meta info of each image.

e gt_bboxes_ignore_list (1ist [Tensor])—Ground truth bboxes to be ignored.

e gt_labels_list (1ist[Tensor])—Ground truth labels of each box.

¢ label_channels (int)—Channel of label.

* unmap_outputs (bool) -Whether to map outputs back to the original set of anchors.
B

Usually returns a tuple containing learning targets.

labels_list (list[Tensor]): Labels of each level.

¢ label_weights_list (list[Tensor]): Label weights of each level.

 bbox_targets_list (list[Tensor]): BBox targets of each level.

* bbox_weights_list (list[Tensor]): BBox weights of each level.

e num_total_pos (int): Number of positive samples in all images.

¢ num_total_neg (int): Number of negative samples in all images.

additional_returns: This function enables user-defined returns from
self._get_targets_single. These returns are currently refined to properties at each fea-

ture map (i.e. having HxW dimension). The results will be concatenated after the

end

REZREY tuple

loss (cls_scores, bbox_preds, gt_bboxes, gt_labels, img_metas, gt_bboxes_ignore=None)

Compute losses of the head.

B

* cls_scores (list[Tensor]) —Box scores for each scale level Has shape (N,

num_anchors * num_classes, H, W)

* bbox_preds (1ist [Tensor]) —Box energies / deltas for each scale level with shape
(N, num_anchors * 5, H, W)

e gt_bboxes (list[Tensor]) —Ground truth bboxes for each image with shape

(num_gts, 5) in [cx, cy, W, h, a] format.
e gt_labels (list [Tensor]) —class indices corresponding to each box

* img_metas (1ist [dict])-Meta information of each image, e.g., image size, scaling

factor, etc.
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* gt_bboxes_ignore (None | list[Tensor])-specify which bounding boxes can

be ignored when computing the loss. Default: None
R&Al A dictionary of loss components.
B ERH dict[str, Tensor]

loss_single (cls_score, bbox_pred, anchors, labels, label_weights, bbox_targets, bbox_weights,
num_total_samples)

Compute loss of a single scale level.

S8

* cls_score (torch.Tensor) —Box scores for each scale level Has shape (N,

num_anchors * num_classes, H, W).

* bbox_pred (torch. Tensor) -Box energies / deltas for each scale level with shape (N,

num_anchors * 5, H, W).

* anchors (torch.Tensor) —Box reference for each scale level with shape (N,

num_total_anchors, 5).
e labels (torch. Tensor) —Labels of each anchors with shape (N, num_total_anchors).

* label_weights (torch. Tensor) —Label weights of each anchor with shape (N,

num_total_anchors)
* bbox_targets (torch. Tensor) -BBox regression targets of each anchor
¢ shape (weight) —

* bbox_weights (torch. Tensor) -BBox regression loss weights of each anchor with

shape (N, num_total_anchors, 5).

* num_total_samples (int) —If sampling, num total samples equal to the number of

total anchors; Otherwise, it is the number of positive anchors.
Bl
e loss_cls (torch.Tensor): cls. loss for each scale level.
* loss_bbox (torch.Tensor): reg. loss for each scale level.
B EZRAE tuple (torch.Tensor)

merge_aug_bboxes (aug_bboxes, aug_scores, img_metas)

Merge augmented detection bboxes and scores.
S8
* aug_bboxes (1ist [Tensor])—shape (n, 4*#class)
* aug_scores (list [Tensor] or None)—shape (n, #class)

* img_shapes (1ist [Tensor]) —shape (3, ).
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B bboxes with shape (n,4), where 4 represent (tl_x, tl_y, br_x, br_y) and scores with shape
(n,).
BRI tuple[Tensor]

class mmrotate.models.dense_heads.RotatedRPNHead (in_channels, init_cfg={layer’: 'Conv2d’, std’:
0.01, type’: 'Normal’}, version="oc’,
**kwargs)
Rotated RPN head for rotated bboxes.

S8
* in_channels (int) —Number of channels in the input feature map.
e init_cfg(dict or list[dict], optional)-Initialization config dict.

forward_single (x)

Forward feature map of a single scale level.

get_bboxes (cls_scores, bbox_preds, img_metas, cfg=None, rescale=False, with_nms=True)

Transform network output for a batch into bbox predictions.

S8

* cls_scores (list[Tensor]) —Box scores for each scale level Has shape (N,

num_anchors * num_classes, H, W)

* bbox_preds (I1ist [Tensor]) -Box energies / deltas for each scale level with shape
(N, num_anchors * 5, H, W)

e img metas (list [dict])-Meta information of each image, e.g., image size, scaling

factor, etc.

e cfg (mmcv.Config | None) —Test / postprocessing configuration, if None, test_cfg

would be used
e rescale (bool) -If True, return boxes in original image space. Default: False.

* with_nms (bool) —If True, do nms before return boxes. Default: True.
RA
Each item in result_list is 2-tuple. The first item is an (n, 6) tensor, where the first 5 columns
are bounding box positions (cx, cy, w, h, a) and the 6-th column is a score between 0 and

1. The second item is a (n,) tensor where each item is the predicted class label of the corre-

sponding box.
R list[tuple[Tensor, Tensor]]

get_targets (anchor_list, valid_flag_list, gt_bboxes_list, img_metas, gt_bboxes_ignore_list=None,
gt_labels_list=None, label_channels=1, unmap_outputs=True, return_sampling_results=False)

Compute regression and classification targets for anchors in multiple images.
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S8

B

anchor_list (list[list[Tensor]]) —Multi level anchors of each image. The
outer list indicates images, and the inner list corresponds to feature levels of the image. Each

element of the inner list is a tensor of shape (num_anchors, 4).

valid_flag list (list[list[Tensor]])—Multilevel valid flags of each image.
The outer list indicates images, and the inner list corresponds to feature levels of the image.

Each element of the inner list is a tensor of shape (num_anchors, )

gt_bboxes_list (1ist[Tensor])—-Ground truth bboxes of each image.
img_metas (1ist [dict])-Meta info of each image.
gt_bboxes_ignore_list (1ist [Tensor])—Ground truth bboxes to be ignored.
gt_labels_list (Ilist [Tensor])—Ground truth labels of each box.
label_channels (int)—Channel of label.

unmap_outputs (bool) ~Whether to map outputs back to the original set of anchors.

Usually returns a tuple containing learning targets.

labels_list (list[Tensor]): Labels of each level.
label_weights_list (list[Tensor]): Label weights of each level.
bbox_targets_list (list[Tensor]): BBox targets of each level.
bbox_weights_list (list[Tensor]): BBox weights of each level.
num_total_pos (int): Number of positive samples in all images.

num_total_neg (int): Number of negative samples in all images.

additional_returns: This function enables user-defined returns from

self._get_targets_single. These returns are currently refined to properties at each fea-
ture map (i.e. having HXW dimension). The results will be concatenated after the

end

RMIRAY tuple

loss (cls_scores, bbox_preds, gt_bboxes, img_metas, gt_bboxes_ignore=None)

Compute losses of the head.

S8

cls_scores (list[Tensor]) —Box scores for each scale level Has shape (N,

num_anchors * num_classes, H, W)
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* bbox_preds (1ist [Tensor]) -Box energies / deltas for each scale level with shape
(N, num_anchors * 5, H, W)

* gt_bboxes (list[Tensor]) —Ground truth bboxes for each image with shape

(num_gts, 5) in [cx, cy, W, h, a] format.
e gt_labels (list [Tensor]) —class indices corresponding to each box

* img metas (1ist [dict]) -Meta information of each image, e.g., image size, scaling

factor, etc.

* gt_bboxes_ignore (None | list[Tensor])-specify which bounding boxes can

be ignored when computing the loss. Default: None
Rl A dictionary of loss components.
B EIRA dict[str, Tensor]

loss_single (cls_score, bbox_pred, anchors, labels, label_weights, bbox_targets, bbox_weights,
num_total_samples)

Compute loss of a single scale level.

S8

* cls_score (torch.Tensor) —Box scores for each scale level Has shape (N,

num_anchors * num_classes, H, W).

* bbox_pred (torch. Tensor) -Box energies / deltas for each scale level with shape (N,

num_anchors * 5, H, W).

¢ anchors (torch.Tensor) —Box reference for each scale level with shape (N,

num_total_anchors, 4).
e labels (torch. Tensor) —Labels of each anchors with shape (N, num_total_anchors).

* label_weights (torch. Tensor) —Label weights of each anchor with shape (N,

num_total_anchors)
* bbox_targets (torch. Tensor)-BBox regression targets of each anchor
¢ shape (weight)—

* bbox_weights (torch. Tensor) —BBox regression loss weights of each anchor with

shape (N, num_total_anchors, 4).

* num_total_samples (int) —If sampling, num total samples equal to the number of

total anchors; Otherwise, it is the number of positive anchors.
Rl A dictionary of loss components.

R\ dict[str, Tensor]
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class mmrotate.models.dense_heads.RotatedRepPointsHead (num_classes, in_channels,

Rotated RepPoints head.

S

* num_classes (int) —Number of classes.

* in_channels (int) -Number of input channels.

e feat_channels (int) -Number of feature channels.
* point_feat_channels (int,
* stacked_convs (int,
* num_points (int,

* gradient_mul (float,

feat_channels,
point_feat_channels=256,
stacked_convs=3, num_points=9,
gradient_mul=0.1,
point_strides=[8, 16, 32, 64, 128],
point_base_scale=4,
conv_bias="auto’, loss_cls={"alpha’:
0.25, 'gamma’: 2.0, loss_weight’:
1.0, ‘type’: "FocalLoss’,
use_sigmoid’: True},
loss_bbox_init={"beta’:
0.1111111111111111,
loss_weight’: 0.5, type’:
‘SmoothLl1Loss’},
loss_bbox_refine={"beta’:
0.1111111111111111,
loss_weight’: 1.0, ‘type’:
SmoothLILoss’}, conv_cfg=None,
norm_cfg=None, train_cfg=None,
test_cfg=None, center_init=True,
transform_method=rotrect’,
use_reassign=False, topk=6,
anti_factor=0.75, version="oc’,
init_cfg={"layer’: 'Conv2d,
override’: { 'bias_prob’: 0.01,
‘name’: ‘reppoints_cls_out’, std’:
0.01, type’: 'Normal’}, ’std’: 0.01,
type’: ‘Normal’}, **kwargs)

optional)-Number of channels of points features.
optional)—Number of stacked convolutions.
optional) —Number of points in points set.

optional) —The multiplier to gradients from points refine-
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ment and recognition.

point_strides (Iterable, optional)—points strides.
point_base_scale (int, optional)-Bbox scale for assigning labels.
conv_bias (str, optional)—The bias of convolution.

loss_cls (dict, optional)—Config of classification loss.
loss_bbox_init (dict, optional)—Config of initial points loss.
loss_bbox_refine (dict, optional)—Configof points loss in refinement.
conv_cfg (dict, optional)-The configof convolution.

norm_cfg (dict, optional)-The config of normlization.
train_cfg(dict, optional)-The config of train.

test_cfg(dict, optional)-The config of test.

center_init (bool, optional)—-Whether to use center point assignment.
transform_method (str, optional)-The methods totransform RepPoints to bbox.
use_reassign (bool, optional)—-Whether to reassign samples.

topk (int, optional)-Number of the highest topk points. Defaults to 9.

anti_factor (float, optional)-Feature anti-aliasing coefficient.

4 i

version (str, optional)-Angle representations. Defaults to ‘oc

init_cfg(dict or list[dict], optional)-Initialization config dict.

forward (feats)

Forward function.

forward_single (x)

Forward feature map of a single FPN level.

get_bboxes (cls_scores, pts_preds_init, pts_preds_refine, img_metas, cfg=None, rescale=False,

with_nms="True, **kwargs)

Transform network outputs of a batch into bbox results.

S8

* cls_scores (1ist [Tensor]) —Classification scores for all scale levels, each is a 4D-

tensor, has shape (batch_size, num_priors * num_classes, H, W).

e pts_preds_init (list[Tensor]) -Box energies / deltas for all scale levels, each is

a 18D-tensor, has shape (batch_size, num_points * 2, H, W).

* pts_preds_refine (1ist[Tensor])-Box energies / deltas for all scale levels, each

is a 18D-tensor, has shape (batch_size, num_points * 2, H, W).
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* img metas (list[dict], Optional)-Image meta info. Default None.

e cfg (mmcv.Config, Optional) —Test / postprocessing configuration, if None,

test_cfg would be used. Default None.
* rescale (bool) —If True, return boxes in original image space. Default False.
e with_nms (bool) —If True, do nms before return boxes. Default True.
B
Each item in result_list is 2-tuple. The first item is an (n, 6) tensor, where the first 4 columns
are bounding box positions (cx, ¢y, w, h, a) and the 6-th column is a score between 0 and

1. The second item is a (n,) tensor where each item is the predicted class label of the corre-

sponding box.

B EIRAT Qist[list[Tensor, Tensor]]

get_cfa_targets (proposals_list, valid_flag_list, gt_bboxes_list, img_metas, gt_bboxes_ignore_list=None,

gt_labels_list=None, stage='init’, label_channels=1, unmap_outputs=True)

Compute corresponding GT box and classification targets for proposals.
B8
* proposals_list (1ist[1ist])—Mult level points/bboxes of each image.
e valid_flag_list (l1ist[list])-Multilevel valid flags of each image.
e gt_bboxes_list (1ist [Tensor])—Ground truth bboxes of each image.
* img_metas (1ist [dict])-Meta info of each image.
e gt_bboxes_ignore_list (l1ist [Tensor])—Ground truth bboxes to be ignored.
e gt_bboxes_1list —Ground truth labels of each box.
* stage (str) —init or refine. Generate target for init stage or refine stage
¢ label_channels (int)—Channel of label.

* unmap_outputs (bool) -Whether to map outputs back to the original set of anchors.

e all_labels (list[Tensor]): Labels of each level.

* all_label_weights (list[Tensor]): Label weights of each level.

* all_bbox_gt (list[Tensor]): Ground truth bbox of each level.

« all_proposals (list[Tensor]): Proposals(points/bboxes) of each level.
« all_proposal_weights (list[Tensor]): Proposal weights of each level.
 pos_inds (list[Tensor]): Index of positive samples in all images.

* gt_inds (list[Tensor]): Index of ground truth bbox in all images.
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BRI tuple

get_points (featmap_sizes, img_metas, device)

Get points according to feature map sizes.
BH
* featmap_sizes (1ist [tuple])-Multi-level feature map sizes.
* img_metas (list [dict])-Image meta info.
Rl points of each image, valid flags of each image
REIZREY tuple

get_pos_loss (cls_score, pts_pred, label, bbox_gt, label_weight, convex_weight, pos_inds)

Calculate loss of all potential positive samples obtained from first match process.

B

* cls_score (Tensor) —Box scores of single image with shape (num_anchors,

num_classes)
* pts_pred (Tensor)-Box energies / deltas of single image with shape (num_anchors, 4)
* label (Tensor) —classification target of each anchor with shape (num_anchors,)
¢ bbox_gt (Tensor)—Ground truth box.

* label_weight (Tensor) —Classification loss weight of each anchor with shape

(num_anchors).
e convex_weight (Tensor) -Bbox weight of each anchor with shape (num_anchors, 4).
* pos_inds (Tensor) —Index of all positive samples got from first assign process.
iR A] Losses of all positive samples in single image.
R Tensor

get_targets (proposals_list, valid_flag_list, gt_bboxes_list, img_metas, gt_bboxes_ignore_list=None,
gt_labels_list=None, stage="init’, label_channels=1, unmap_outputs=True)

Compute corresponding GT box and classification targets for proposals.
S8
* proposals_list (1ist[1ist])—Multilevel points/bboxes of each image.
* valid_flag_list (1ist[list])-Multilevel valid flags of each image.
e gt_bboxes_list (1ist [Tensor])—Ground truth bboxes of each image.
* img_metas (list [dict])—-Meta info of each image.
e gt_bboxes_ignore_list (1ist [Tensor])—Ground truth bboxes to be ignored.

¢ gt_bboxes_1list —Ground truth labels of each box.
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* stage (str) —init or refine. Generate target for init stage or refine stage
* label_channels (int) —Channel of label.

* unmap_outputs (bool) -Whether to map outputs back to the original set of anchors.

e labels_list (list[Tensor]): Labels of each level.

« label_weights_list (list[Tensor]): Label weights of each level.

* bbox_gt_list (list[Tensor]): Ground truth bbox of each level.

* proposal_list (list[Tensor]): Proposals(points/bboxes) of each level.

* proposal_weights_list (list[ Tensor]): Proposal weights of each level.

e num_total_pos (int): Number of positive samples in all images.

e num_total_neg (int): Number of negative samples in all images.
BRMIZRH tuple (list[Tensor])

loss (cls_scores, pts_preds_init, pts_preds_refine, gt_bboxes, gt_labels, img_metas, gt_bboxes_ignore=None)
Loss function of CFA head.

loss_single (cls_score, pts_pred_init, pts_pred_refine, labels, label_weights, rbbox_gt_init,
convex_weights_init, rbbox_gt_refine, convex_weights_refine, stride, num_total_samples_refine)

Single loss function.

offset_to_pts (center_list, pred_list)

Change from point offset to point coordinate.

points2rotrect (pts, y_first=True)

Convert points to oriented bboxes.

reassign (pos_losses, label, label_weight, pts_pred_init, convex_weight, gt_bbox, pos_inds, pos_gt_inds,
num_proposals_each_level=None, num_level=None)

CFA reassign process.
B8
* pos_losses (Tensor) —Losses of all positive samples in single image.
* label (Tensor) —classification target of each anchor with shape (num_anchors,)

e label_weight (Tensor) —Classification loss weight of each anchor with shape

(num_anchors).
* pts_pred_init (Tensor) -
* convex_weight (Tensor)-Bbox weight of each anchor with shape (num_anchors, 4).

e gt_bbox (Tensor) —Ground truth box.
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* pos_inds (Tensor) —Index of all positive samples got from first assign process.
* pos_gt_inds (Tensor) —Gt_index of all positive samples got from first assign process.

* num_proposals_each_level (1ist, optional)-Number of proposals of each

level.
e num_level (int, optional)-Number of level.
PEAL]

Usually returns a tuple containing learning targets.

label (Tensor): classification target of each anchor after paa assign, with shape

(num_anchors,)

label_weight (Tensor): Classification loss weight of each anchor after paa assign, with shape

(num_anchors).
» convex_weight (Tensor): Bbox weight of each anchor with shape (num_anchors, 4).

¢ pos_normalize_term (list): pos normalize term for refine points losses.
REIRE tuple

class mmrotate.models.dense_heads.RotatedRetinaHead (num_classes, in_channels,
stacked_convs=4, conv_cfg=None,
norm_cfg=None,
anchor_generator={ octave_base_scale’:
4, ‘ratios’: [0.5, 1.0, 2.0],
scales_per_octave’: 3, ’strides’: [8, 16,
32, 64, 128], type’: "AnchorGenerator’},

s

init_cfg={layer’: Conv2d’, 'override’:

{ bias_prob’: 0.01, name’: retina_cls’,
std’: 0.01, ‘type’: ‘Normal’}, ’std’: 0.01,
type’: ‘Normal’}, **kwargs)

An anchor-based head used in RotatedRetinaNet.

The head contains two subnetworks. The first classifies anchor boxes and the second regresses deltas for the anchors.
S8
* num_classes (int) -Number of categories excluding the background category.
* in_channels (int) -Number of channels in the input feature map.
e stacked_convs (int, optional)-—Number of stacked convolutions.
* conv_cfg(dict, optional)—Config dict for convolution layer. Default: None.
* norm_cfg(dict, optional)—Config dict for normalization layer. Default: None.

* anchor_generator (dict) —Config dict for anchor generator
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e init_cfg(dict or list[dict], optional)-Initialization config dict.

filter_bboxes (cls_scores, bbox_preds)
Filter predicted bounding boxes at each position of the feature maps. Only one bounding boxes with highest

score will be left at each position. This filter will be used in R3Det prior to the first feature refinement stage.

S8

* cls_scores (list[Tensor]) —Box scores for each scale level Has shape (N,

num_anchors * num_classes, H, W)

* bbox_preds (1ist [Tensor]) -Box energies / deltas for each scale level with shape
(N, num_anchors * 5, H, W)

1R[] best or refined rbboxes of each level of each image.
B [EIRHY Tist[list[Tensor]]

forward_single (x)

Forward feature of a single scale level.
%%t x (torch. Tensor) —Features of a single scale level.
B

e cls_score (torch.Tensor): Cls scores for a single scale level the channels number is

num_anchors * num_classes.

* bbox_pred (torch.Tensor): Box energies / deltas for a single scale level, the channels number

is num_anchors * 5.
BRMIZRHAY tuple (torch.Tensor)

refine_bboxes (cls_scores, bbox_preds)

This function will be used in S2ANet, whose num_anchors=1.

28

* cls_scores (list[Tensor]) —Box scores for each scale level Has shape (N,

num_classes, H, W)

* bbox_preds (1ist [Tensor]) -Box energies / deltas for each scale level with shape
(N,5,H, W)

] n] refined rbboxes of each level of each image.

R AIRA list[list[Tensor]]
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class mmrotate.models.dense_heads.RotatedRetinaRefineHead (num_classes, in_channels,

stacked_convs=4,
conv_cfg=None,
norm_cfg=None,
anchor_generator={strides’:
[8, 16, 32, 64, 128], type’:
"PseudoAnchorGenerator’},
bbox_coder={target_means’:
(0.0, 0.0, 0.0, 0.0, 0.0),
target_stds’: (1.0, 1.0, 1.0, 1.0,
1.0), type’:
‘DeltaXYWHABBoxCoder’},
init_cfg={"layer’: 'Conv2d,
override’: { 'bias_prob’: 0.01,
‘name’: ‘retina_cls’, std’: 0.01,
type’: 'Normal’}, ’std’: 0.01,
type’: 'Normal’}, **kwargs)

Rotated Anchor-based refine head.

ZH

num_classes (int) -Number of categories excluding the background category.
in_channels (int) —Number of channels in the input feature map.
stacked_convs (int, optional)—-Number of stacked convolutions.
conv_cfg(dict, optional)—Config dict for convolution layer. Default: None.
norm_cfg (dict, optional)—Config dict for normalization layer. Default: None.
anchor_generator (dict) —Config dict for anchor generator

bbox_coder (dict) —Config of bounding box coder.

init_cfg(dict or list[dict], optional) -Initialization config dict.

get_anchors (featmap_sizes, img_metas, device="cuda’)

Get anchors according to feature map sizes.

S8

* featmap_sizes (1ist [tuple])-Multi-level feature map sizes.
e img metas (list [dict])-Image meta info.

* bboxes_as_anchors (1ist[list [Tensor] ]) —before further regression just like

anchors.

e device (torch.device | str)—Device for returned tensors
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Bl

* anchor_list (list[Tensor]): Anchors of each image

« valid_flag_list (list[Tensor]): Valid flags of each image
BAZRAE tuple (list[Tensor])

get_bboxes (cls_scores, bbox_preds, img_metas, cfg=None, rescale=False, rois=None)

Transform network output for a batch into labeled boxes.

S8

* cls_scores (list[Tensor]) —Box scores for each scale level Has shape (N,

num_anchors * num_classes, H, W)

* bbox_preds (1ist [Tensor]) -Box energies / deltas for each scale level with shape
(N, num_anchors * 5, H, W)

* img _metas (list [dict]) —size/ scale info for each image
e cfg (mmcv.Config) —test/ postprocessing configuration

e rois (list[list [Tensor] ])—input rbboxes of each level of each image. rois output

by former stages and are to be refined
* rescale (bool) —if True, return boxes in original image space
Bl
each item in result_list is 2-tuple. The first item is an (n, 6) tensor, where the first 5 columns

are bounding box positions (xc, yc, w, h, a) and the 6-th column is a score between 0 and 1.

The second item is a (n,) tensor where each item is the class index of the corresponding box.
BRI list[tuple[ Tensor, Tensor]]

loss (cls_scores, bbox_preds, gt_bboxes, gt_labels, img_metas, rois=None, gt_bboxes_ignore=None)

Loss function of RotatedRetinaRefineHead.

refine_bboxes (cls_scores, bbox_preds, rois)
Refine predicted bounding boxes at each position of the feature maps. This method will be used in R3Det in

refinement stages.

B

* cls_scores (list[Tensor]) —Box scores for each scale level Has shape (N,

num_classes, H, W)

* bbox_preds (1ist [Tensor]) -Box energies / deltas for each scale level with shape
(N’ 53 H9 W)

e rois (list[list [Tensor] ])—input rbboxes of each level of each image. rois output

by former stages and are to be refined
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R M| best or refined rbboxes of each level of each image.

R ARHY list[list[ Tensor]]

class mmrotate.models.dense_heads.SAMRepPointsHead (num_classes, in_channels, feat_channels,

Rotated RepPoints head for SASM.

B

point_feat_channels=256,
stacked_convs=3, num_points=9,
gradient_mul=0.1, point_strides=[8, 16,
32, 64, 128], point_base_scale=4,
conv_bias="auto’, loss_cls={ alpha’: 0.25,
gamma’: 2.0, loss_weight’: 1.0, type’:
FocalLoss’, use_sigmoid’: True},
loss_bbox_init={"beta’:
0.1111111111111111, loss_weight”: 0.5,
type’: ‘SmoothLlLoss’},
loss_bbox_refine={"beta’:
0.1111111111111111, ’loss_weight: 1.0,
type’: ‘SmoothLlLoss’}, conv_cfg=None,
norm_cfg=None, train_cfg=None,
test_cfg=None, center_init=True,
transform_method=rotrect’, topk=06,
anti_factor=0.75, version="0oc’,

5

init_cfg={layer’: Conv2d’, 'override’:
{ bias_prob’: 0.01, name’:
reppoints_cls_out’, std’: 0.01, ‘type:
‘Normal’}, ’std’: 0.01, type’: 'Normal’},

*Elwargs)

* num_classes (int) —Number of classes.

* in_channels (int) -Number of input channels.

* feat_channels (int)-Number of feature channels.

* point_feat_channels (int, optional)-Number of channels of points features.

* stacked_convs (int, optional)-Number of stacked convolutions.

* num_points (int,

optional) -Number of points in points set.

* gradient_mul (float, optional)-The multiplier to gradients from points refine-

ment and recognition.

* point_strides (Iterable, optional) —points strides.

* point_base_scale (int, optional)-Bbox scale for assigning labels.
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conv_bias (str, optional)—The bias of convolution.

loss_cls (dict, optional)—Config of classification loss.

loss_bbox_init (dict, optional)—Config of initial points loss.

loss_bbox_refine (dict, optional)—Configof points loss in refinement.

conv_cfg(dict, optional)-The configof convolution.

norm_cfg (dict, optional)-The config of normlization.

train_cfg(dict, optional)-The config of train.

test_cfg(dict, optional)-The config of test.

center_init (bool, optional)—-Whether to use center point assignment.

transform_method (str, optional)-Themethods totransform RepPoints to bbox.

topk (int, optional)-—Number of the highest topk points. Defaults to 9.

anti_factor (float, optional)-Feature anti-aliasing coefficient.

version (str, optional)—-Angle representations. Defaults to

4 )

ocC

init_cfg(dict or list[dict], optional)-Initialization config dict.

forward (feats)

Forward function.

forward_single (x)

Forward feature map of a single FPN level.

get_bboxes (cls_scores, pts_preds_init, pts_preds_refine, img_metas, cfg=None, rescale=False,

with_nms=True, **kwargs)

Transform network outputs of a batch into bbox results.

28

cls_scores (1ist [Tensor]) —Classification scores for all scale levels, each is a 4D-

tensor, has shape (batch_size, num_priors * num_classes, H, W).

pts_preds_init (1ist [Tensor])-Box energies / deltas for all scale levels, each is

a 18D-tensor, has shape (batch_size, num_points * 2, H, W).

pts_preds_refine (1ist [Tensor])—Box energies / deltas for all scale levels, each

is a 18D-tensor, has shape (batch_size, num_points * 2, H, W).
img_metas (list[dict], Optional)-Image meta info. Default None.

cfg (mmcv.Config, Optional) —Test / postprocessing configuration, if None,

test_cfg would be used. Default None.

rescale (bool) —If True, return boxes in original image space. Default False.
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e with_nms (bool) —If True, do nms before return boxes. Default True.
RIA
Each item in result_list is 2-tuple. The first item is an (n, 6) tensor, where the first 4 columns
are bounding box positions (cx, cy, w, h, a) and the 6-th column is a score between 0 and

1. The second item is a (n,) tensor where each item is the predicted class label of the corre-

sponding box.
IR list[list[ Tensor, Tensor]]

get_points (featmap_sizes, img_metas, device)

Get points according to feature map sizes.
e
* featmap_sizes (1ist [tuple])—Multi-level feature map sizes.
* img_metas (list [dict])-Image meta info.
R[] points of each image, valid flags of each image
BRI tuple

get_targets (proposals_list, valid_flag_list, gt_bboxes_list, img_metas, gt_bboxes_ignore_list=None,
gt_labels_list=None, stage="init’, label_channels=1, unmap_outputs=True)

Compute corresponding GT box and classification targets for proposals.
S8
* proposals_list (1ist[1ist])—Mult level points/bboxes of each image.
e valid_flag_list (l1ist[list])-Multilevel valid flags of each image.
e gt_bboxes_1list (1ist [Tensor])—Ground truth bboxes of each image.
* img_metas (list [dict])-Meta info of each image.
e gt_bboxes_ignore_list (l1ist [Tensor])—Ground truth bboxes to be ignored.
e gt_bboxes_1list —Ground truth labels of each box.
* stage (str) —init or refine. Generate target for init stage or refine stage
¢ label_channels (int)—Channel of label.

* unmap_outputs (bool) -Whether to map outputs back to the original set of anchors.

e labels_list (list[ Tensor]): Labels of each level.
¢ label_weights_list (list[Tensor]): Label weights of each level.
* bbox_gt_list (list[Tensor]): Ground truth bbox of each level.

* proposal_list (list[Tensor]): Proposals(points/bboxes) of each level.
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* proposal_weights_list (list[Tensor]): Proposal weights of each level.

e num_total_pos (int): Number of positive samples in all images.

¢ num_total_neg (int): Number of negative samples in all images.
BAZRAE tuple (list[Tensor])

loss (cls_scores, pts_preds_init, pts_preds_refine, gt_bboxes, gt_labels, img_metas, gt_bboxes_ignore=None)
Loss function of SAM RepPoints head.

loss_single (cls_score, pts_pred_init, pts_pred_refine, labels, label_weights, rbbox_gt_init,
convex_weights_init, sam_weights_init, rbbox_gt_refine, convex_weights_refine,
sam_weights_refine, stride, num_total_samples_refine)

Single loss function.

offset_to_pts (center_list, pred_list)

Change from point offset to point coordinate.

points2rotrect (pts, y_first=True)

Convert points to oriented bboxes.

26.5 roi_heads

class mmrotate.models.roi_heads.GVRatioRoIHead (bbox_roi_extractor=None, bbox_head=None,
shared_head=None, train_cfg=None,
test_cfg=None, pretrained=None,
init_cfg=None, version="oc’)

Gliding vertex roi head including one bbox head.

forward_dummy (x, proposals)

Dummy forward function.
e
* x(list[Tensors])-list of multi-level img features.
* proposals (list [Tensors]) -list of region proposals.
IR [H] list of region of interest.
B[R Tist[Tensors]

simple_test_bboxes (x, img_metas, proposals, rcnn_test_cfg, rescale=False)

Test only det bboxes without augmentation.
SH
* x (tuple[Tensor]) —Feature maps of all scale level.

* img_metas (list [dict])-Image meta info.
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* proposals (List [Tensor])-Region proposals.
* (obj (rcnn_test_cfg)—ConfigDict): test_cfg of R-CNN.
* rescale (bool) —If True, return boxes in original image space. Default: False.

R The first list contains the boxes of the corresponding image in a batch, each tensor has the
shape (num_boxes, 5) and last dimension 5 represent (cx, cy, w, h, a, score). Each Tensor in
the second list is the labels with shape (num_boxes, ). The length of both lists should be equal

to batch_size.
R ARAE tuple[list[Tensor], list[Tensor]]

class mmrotate.models.roi_heads.OrientedStandardRoIHead (bbox_roi_extractor=None,
bbox_head=None,
shared_head=None,
train_cfg=None, test_cfg=None,
pretrained=None, init_cfg=None,
version="oc’)

Oriented RCNN roi head including one bbox head.

forward_dummy (x, proposals)

Dummy forward function.
S8
* x(1list [Tensors]) -list of multi-level img features.
* proposals (list [Tensors]) —list of region proposals.
B[ list of region of interest.
R [EIRIY list[Tensors]

forward_train (x, img_metas, proposal_list, gt_bboxes, gt_labels, gt_bboxes_ignore=None, gt_masks=None)

S
* x(1list [Tensor])-list of multi-level img features.

e img metas (1ist [dict]) -list of image info dict where each dict has: ‘img_shape’
, ‘scale_factor’ , ‘flip’ , and may also contain ‘filename’ , ‘ori_shape’ ,
‘pad_shape’ , and ‘img norm_cfg’ . For details on the values of these keys see

mmdet/datasets/pipelines/formatting.py:Collect.
e proposals (1ist [Tensors]) -list of region proposals.

e gt_bboxes (list[Tensor]) —Ground truth bboxes for each image with shape

(num_gts, 5) in [cX, cy, w, h, a] format.

e gt_labels (1ist [Tensor]) —class indices corresponding to each box
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* gt_bboxes_ignore (None | list[Tensor])-specify which bounding boxes can

be ignored when computing the loss.

* gt_masks (None | Tensor)—true segmentation masks for each box used if the archi-

tecture supports a segmentation task. Always set to None.
& A] a dictionary of loss components
BRI dict[str, Tensor]

simple_test_bboxes (x, img_metas, proposals, rcnn_test_cfg, rescale=False)

Test only det bboxes without augmentation.
e
e x (tuple[Tensor]) —Feature maps of all scale level.
e img metas (list [dict])-Image meta info.
* proposals (List [Tensor])—Region proposals.
¢ (obj (rcnn_test_crfqg) —ConfigDict): test_cfg of R-CNN.
* rescale (bool) -If True, return boxes in original image space. Default: False.

&8l The first list contains the boxes of the corresponding image in a batch, each tensor has the
shape (num_boxes, 5) and last dimension 5 represent (cX, cy, w, h, a, score). Each Tensor in
the second list is the labels with shape (num_boxes, ). The length of both lists should be equal

to batch_size.
BRMRH tuple(list[Tensor], list[Tensor]]

class mmrotate.models.roi_heads.RoITransRoIHead (num_stages, stage_loss_weights,
bbox_roi_extractor=None, bbox_head=None,
shared_head=None, train_cfg=None,
test_cfg=None, pretrained=None, version="0oc’,
init_cfg=None)

Rol Trans cascade roi head including one bbox head.
S8

* num_stages (int) —number of cascade stages.
* stage_loss_weights (1ist [float]) -loss weights of cascade stages.
* bbox_roi_extractor (dict, optional)-Configof bbox_roi_extractor.
* bbox_head (dict, optional)—Configof bbox_head.
* shared_head (dict, optional)-Configof shared_head.
* train_cfg(dict, optional)-Config of train.

* test_cfg(dict, optional)—Config of test.
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* pretrained (str, optional)-Path of pretrained weight.

4 )

* version (str, optional)—Angle representations. Defaults to ‘oc
e init_cfg(dict, optional)-Config of initialization.

aug_test (features, proposal_list, img_metas, rescale=False)

Test with augmentations.

forward_dummy (x, proposals)

Dummy forward function.
BH
* x(list[Tensors]) -list of multi-level img features.
e proposals (list [Tensors])-list of region proposals.
J&[A| list of region of interest.
R\ list[Tensors]

forward_train (x, img_metas, proposal_list, gt_bboxes, gt_labels, gt_bboxes_ignore=None, gt_masks=None)

B8

e x(list[Tensor]) -list of multi-level img features.

7

* img metas (1ist [dict]) -list of image info dict where each dict has: ‘img_shape
, ‘scale_factor’ , ‘flip’ , and may also contain ‘filename’ , ‘ori_shape’ ,
‘pad_shape’ , and ‘img_norm_cfg’ . For details on the values of these keys see

mmdet/datasets/pipelines/formatting.py:Collect.
* proposals (list [Tensors]) -list of region proposals.

e gt_bboxes (list[Tensor]) —Ground truth bboxes for each image with shape

(num_gts, 5) in [cx, cy, W, h, a] format.
* gt_labels (1ist [Tensor])—class indices corresponding to each box

* gt_bboxes_ignore (None | list[Tensor])-specify which bounding boxes can

be ignored when computing the loss.

* gt_masks (None | Tensor) -true segmentation masks for each box used if the archi-

tecture supports a segmentation task. Always set to None.
R[] a dictionary of loss components
B [ERH dict[str, Tensor]

init_assigner_sampler ()

Initialize assigner and sampler for each stage.
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init_bbox_head (bbox_roi_extractor, bbox_head)

Initialize box head and box roi extractor.

SH

* bbox_roi_extractor (dict) —Config of box roi extractor.
* bbox_head (dict) —Config of box in box head.

simple_test (x, proposal_list, img_metas, rescale=False)

Test without augmentation.

ZH

e x(1ist[Tensor]) -list of multi-level img features.
e proposal_list (list[Tensors]) -list of region proposals.

e img metas (list [dict])-list of image info dict where each dict has: ‘img_shape’ ,

‘scale_factor’ , ‘flip’ , and may also contain ‘filename’ , ‘ori_shape’ , ‘pad_shape

,and ‘img_norm_cfg’ .
e rescale (bool) —If True, return boxes in original image space. Default: False.
&[] a dictionary of bbox_results.

JREIJER dict[str, Tensor]

class mmrotate.models.roi_heads.RotatedBBoxHead (with_avg_pool=False, with_cls=True,
with_reg=True, roi_feat_size=7,
in_channels=256, num_classes=80,
bbox_coder={clip_border’: True,
target_means’: [0.0, 0.0, 0.0, 0.0],
target_stds’: [0.1, 0.1, 0.2, 0.2], type’:
‘DeltaXYWHBBoxCoder’},
reg_class_agnostic=False,
reg_decoded_bbox=False,
reg_predictor_cfg={type’: 'Linear’},
cls_predictor_cfg={type’: 'Linear’},
loss_cls={"loss_weight’: 1.0, type’:
‘CrossEntropyLoss’, use_sigmoid’: False},
loss_bbox={"beta’: 1.0, loss_weight’: 1.0,
type’: SmoothL1Loss’}, init_cfg=None)

Simplest Rol head, with only two fc layers for classification and regression respectively.
BH
* with_avg_pool (bool, optional)-If True, use avg_pool.

e with_cls (bool, optional)—If True, use classification branch.
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* with_reg (bool, optional)-If True, use regression branch.
* roi_feat_size (int, optional)-Size of Rol features.

* in_channels (int, optional)—Inputchannels.

* num_classes (int, optional)—Number of classes.

* bbox_coder (dict, optional)—Configof bbox coder.

* reg_class_agnostic (bool, optional) —If True, regression branch are class ag-

nostic.

* reg_decoded_bbox (bool, optional) —If True, regression branch use decoded

bbox to compute loss.
* reg_predictor_cfg(dict, optional)—Configof regression predictor.
* cls_predictor_cfg(dict, optional)—Configof classification predictor.
* loss_cls (dict, optional)—Config of classification loss.
* loss_bbox (dict, optional)—Configof regression loss.
e init_cfg (dict, optional)-Config of initialization.

property custom_accuracy

The custom accuracy.

property custom_activation

The custom activation.

property custom_cls_channels

The custom cls channels.

forward (x)

Forward function of Rotated BBoxHead.

get_bboxes (rois, cls_score, bbox_pred, img_shape, scale_factor, rescale=False, cfg=None)

Transform network output for a batch into bbox predictions.

B8

e rois (torch. Tensor) —Boxes to be transformed. Has shape (num_boxes, 5). last di-

mension 5 arrange as (batch_index, x1, y1, x2, y2).
e cls_score (torch. Tensor) —Box scores, has shape (num_boxes, num_classes + 1).

* bbox_pred (Tensor, optional) —Box energies / deltas. has shape (num_boxes,

num_classes * 5).

* img_shape (Sequence[int], optional)-Maximum bounds for boxes, specifies
(H, W, C) or (H, W).
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* scale_factor (ndarray) —Scale factor of the image arrange as (w_scale, h_scale,

w_scale, h_scale).
* rescale (bool) —If True, return boxes in original image space. Default: False.
¢ (obj (cfg) —ConfigDict): test_cfg of Bbox Head. Default: None

iR [H] First tensor is det_bboxes, has the shape (num_boxes, 6) and last dimension 6 represent (cx,

cy, w, h, a, score). Second tensor is the labels with shape (num_boxes, ).
JRAIKRHEY tuple[Tensor, Tensor]

get_targets (sampling_results, gt_bboxes, gt_labels, rcnn_train_cfg, concat=True)

Calculate the ground truth for all samples in a batch according to the sampling_results.

Almost the same as the implementation in bbox_head, we passed additional parameters pos_inds_list and

neg_inds_list to _get_target_single function.

B8

* (List[obj (sampling results)-SamplingResults]): Assign results of all images in

a batch after sampling.

e gt_bboxes (list [Tensor])—Gt_bboxes of all images in a batch, each tensor has shape

(num_gt, 5), the last dimension 5 represents [cX, cy, W, h, a].

e gt_labels (list [Tensor])—Gt_labels of all images in a batch, each tensor has shape
(num_gt,).

* (obj (rcnn_train_cfg) —ConfigDict): train_cfg of RCNN.

¢ concat (bool)-Whether to concatenate the results of all the images in a single batch.
Bl

Ground truth for proposals in a single image. Containing the following list of Tensors:

e labels (list[Tensor],Tensor): Gt_labels for all proposals in a batch, each tensor in list
has shape (num_proposals,) when concat=False, otherwise just a single tensor has shape

(num_all_proposals,).

* label_weights (list[Tensor]): Labels_weights for all proposals in a batch, each tensor in list
has shape (num_proposals,) when concat=False, otherwise just a single tensor has shape

(num_all_proposals,).

* bbox_targets (list[Tensor], Tensor): Regression target for all proposals in a batch, each tensor
in list has shape (num_proposals, 5) when concat=False, otherwise just a single tensor has

shape (num_all_proposals, 5), the last dimension 4 represents [cX, cy, w, h, a].

* bbox_weights (list[tensor], Tensor): Regression weights for all proposals in a batch, each ten-
sor in list has shape (num_proposals, 5) when concat=False, otherwise just a single tensor

has shape (num_all_proposals, 5).
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BN J% Tuple[Tensor]

loss (cls_score, bbox_pred, rois, labels, label_weights, bbox_targets, bbox_weights, reduction_override=None)

Loss function.
ZH
e cls_score (torch. Tensor) —Box scores, has shape (num_boxes, num_classes + 1).

* bbox_pred (Tensor, optional) —Box energies / deltas. has shape (num_boxes,

num_classes * 5).

* rois (torch. Tensor) —Boxes to be transformed. Has shape (num_boxes, 5). last di-

mension 5 arrange as (batch_index, x1, y1, x2, y2).
* labels (torch. Tensor) —Shape (n*bs, ).

* label_weights (torch.Tensor) —Labels_weights for all proposals, has shape

(num_proposals,).

* bbox_targets (torch.Tensor) —Regression target for all proposals, has shape

(num_proposals, 5), the last dimension 5 represents [cx, cy, W, h, a].

* bbox_weights (I1ist [tensor], Tensor)-Regression weights for all proposals in a
batch, each tensor in list has shape (num_proposals, 5) when concat=False, otherwise just a

single tensor has shape (num_all_proposals, 5).

¢ reduction_override (str, optional)—-The reduction method used to override

the original reduction method of the loss. Defaults to None.

refine_bboxes (rois, labels, bbox_preds, pos_is_gts, img_metas)

Refine bboxes during training.

* rois (torch. Tensor) —Shape (n*bs, 5), where n is image number per GPU, and bs is
the sampled Rols per image. The first column is the image id and the next 4 columns are x1,

yl, x2, y2.
e labels (torch. Tensor) —Shape (n*bs, ).
* bbox_preds (torch. Tensor) —Shape (n*bs, 5) or (n*bs, S*#class).
* pos_is_gts (list [Tensor]) -Flags indicating if each positive bbox is a gt bbox.
* img_metas (list [dict])-Meta info of each image.
iR [H] Refined bboxes of each image in a mini-batch.
B [ERHY list[Tensor]

regress_by_class (rois, label, bbox_pred, img_meta)
Regress the bbox for the predicted class. Used in Cascade R-CNN.
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S8
e rois (torch. Tensor)—shape (n, 4) or (n, 5)
e label (torch. Tensor) —shape (n, )
* bbox_pred (torch. Tensor) —shape (n, 5*(#class)) or (n, 5)
* img_meta (dict) —-Image meta info.
iR [H] Regressed bboxes, the same shape as input rois.
B[R Tensor

class mmrotate.models.roi_heads.RotatedConvFCBBoxHead (num_shared_convs=0,
num_shared_fcs=0,
num_cls_convs=0, num_cls_fcs=0,
num_reg_convs=0, num_reg_fcs=0,
conv_out_channels=256,
fc_out_channels=1024,
conv_cfg=None, norm_cfg=None,
init_cfg=None, *args, **kwargs)

More general bbox head, with shared conv and fc layers and two optional separated branches.

/—> cls convs -> cls fcs -> cls

shared convs -> shared fcs

\-> reg convs -> reg fcs -> reg

* num_shared_convs (int, optional)-number of shared_convs.

e num_shared_fcs (int, optional)-numberof shared_fcs.

* num_cls_convs (int, optional)-number of cls_convs.

* num_cls_fcs (int, optional)-numberof cls_fcs.

* num_reg_convs (int, optional)-number of reg_convs.

* num_reg_fcs (int, optional)-number of reg_fcs.

* conv_out_channels (int, optional)—outputchannels of convolution.
* fc_out_channels (int, optional)—outputchannels of fc.

* conv_cfg(dict, optional)—Configof convolution.

* norm_cfg(dict, optional)—-Config of normalization.

e init_cfg(dict, optional)-Config of initialization.
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forward (x)

Forward function.

class mmrotate.models.roi_heads.RotatedShared2FCBBoxHead (fc_out _channels=1024, *args,
**kwargs)
Shared2FC RBBox head.

class mmrotate.models.roi_heads.RotatedSingleRoIExtractor (roi_layer, out_channels,
featmap_strides,
finest_scale=56,
init_cfg=None)

Extract Rol features from a single level feature map.

If there are multiple input feature levels, each Rol is mapped to a level according to its scale. The mapping rule is

proposed in FPN.
S8
* roi_layer (dict) —Specify Rol layer type and arguments.
* out_channels (int)—Output channels of Rol layers.
* featmap_strides (List [int])—Strides of input feature maps.
* finest_scale (int) —Scale threshold of mapping to level 0. Default: 56.

e init_cfg (dict or list[dict], optional) -Initialization config dict. Default:

None

build_roi_layers (layer_cfg, featmap_strides)

Build Rol operator to extract feature from each level feature map.

B8

* layer_ cfg (dict) —Dictionary to construct and config Rol layer operation. Options are

modules under mmcv/ops such as RoIAlign.

e featmap_strides (List [int])—The stride of input feature map w.r.t to the original
image size, which would be used to scale Rol coordinate (original image coordinate system)

to feature coordinate system.
&Nl The Rol extractor modules for each level feature map.
R AIZKI nn.ModuleList

forward (feats, rois, roi_scale_factor=None)

Forward function.
B
» feats (torch. Tensor) —Input features.

* rois (torch. Tensor) —Input Rols, shape (k, 5).
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* scale_factor (float) —Scale factor that Rol will be multiplied by.
&\l Scaled Rol features.
R [a[2e# torch. Tensor

map_roi_levels (rois, num_levels)

Map rois to corresponding feature levels by scales.
¢ scale < finest_scale * 2: level 0
* finest_scale * 2 <= scale < finest_scale * 4: level 1
¢ finest_scale * 4 <= scale < finest_scale * 8: level 2

e scale >= finest_scale * 8: level 3

S8
* rois (torch. Tensor) —Input Rols, shape (k, 5).
* num_levels (int) —Total level number.

R Level index (0-based) of each Rol, shape (k, )

R\ Tensor

roi_rescale (rois, scale_factor)

Scale Rol coordinates by scale factor.
B8
e rois (torch. Tensor) —Rol (Region of Interest), shape (n, 6)
* scale_factor (float) —Scale factor that Rol will be multiplied by.
&[] Scaled Rol.
JRMEIZHE torch.Tensor

class mmrotate.models.roi_heads.RotatedStandardRoIHead (bbox_roi_extractor=None,
bbox_head=None,
shared_head=None,
train_cfg=None, test_cfg=None,
pretrained=None, init_cfg=None,
version="0c’)

Simplest base rotated roi head including one bbox head.
SH
* bbox_roi_extractor (dict, optional)—Configof bbox_roi_extractor.
* bbox_head (dict, optional)—-Configof bbox_head.

* shared_head (dict, optional)—Configof shared_head.
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* train_cfg(dict, optional)—Configof train.
* test_cfg(dict, optional)—Config of test.
* pretrained (str, optional)—Path of pretrained weight.

e init_cfg (dict, optional)-Config of initialization.

4 )

* version (str, optional)—Angle representations. Defaults to ‘oc

async async_simple_test (x, proposal_list, img_metas, rescale=False)

Async test without augmentation.
B8
* x(1list [Tensor])-list of multi-level img features.
e proposal_list (1ist[Tensors]) -list of region proposals.

e img metas (list [dict])-list of image info dict where each dict has: ‘img_shape’ ,

‘scale_factor’ , ‘flip’ , and may also contain ‘filename’ , ‘ori_shape’ , ‘pad_shape’
,and ‘img_norm_cfg’ .
* rescale (bool) -If True, return boxes in original image space. Default: False.
& [A] a dictionary of bbox_results.
IR dict[str, Tensor]

aug_test (x, proposal_list, img_metas, rescale=False)

Test with augmentations.

forward_dummy (x, proposals)

Dummy forward function.
S8
* x(1list[Tensors]) -list of multi-level img features.
e proposals (list [Tensors]) -list of region proposals.
iR [H] list of region of interest.
R AR list[Tensors]

forward_train (x, img_metas, proposal_list, gt_bboxes, gt_labels, gt_bboxes_ignore=None, gt_masks=None)

B8

e x (list[Tensor]) -list of multi-level img features.

7

* img _metas (Iist [dict]) —list of image info dict where each dict has: ‘img_shape
, ‘scale_factor’ , ‘flip’ , and may also contain ‘filename’ , ‘ori_shape’ ,
‘pad_shape’ , and ‘img_norm_cfg’ . For details on the values of these keys see

mmdet/datasets/pipelines/formatting.py:Collect.
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* proposals (list[Tensors]) -list of region proposals.

e gt_bboxes (list[Tensor]) —Ground truth bboxes for each image with shape

(num_gts, 5) in [cX, cy, w, h, a] format.
e gt_labels (1ist [Tensor]) —class indices corresponding to each box

e gt_bboxes_ignore (None | 1list[Tensor])-specify which bounding boxes can

be ignored when computing the loss.

e gt_masks (None | Tensor) —true segmentation masks for each box used if the archi-

tecture supports a segmentation task. Always set to None.
& [H] a dictionary of loss components.
JRMEIPRFE dict[str, Tensor]

init_assigner_sampler ()

Initialize assigner and sampler.

init_bbox_head (bbox_roi_extractor, bbox_head)

Initialize bbox_head.
* bbox_roi_extractor (dict) —Config of bbox_roi_extractor.
* bbox_head (dict) —Config of bbox_head.

simple_test (x, proposal_list, img_metas, rescale=False)

Test without augmentation.
S8
e x(1ist [Tensor])-list of multi-level img features.
* proposal_list (1ist[Tensors]) -list of region proposals.

e img metas (list [dict])-list of image info dict where each dict has: ‘img_shape’ ,
‘scale_factor’ , ‘flip’ , and may also contain ‘filename’ , ‘ori_shape’ , ‘pad_shape’

,and ‘img_norm_cfg’ .
* rescale (bool) —If True, return boxes in original image space. Default: False.
R a dictionary of bbox_results.
R\ dict[str, Tensor]

simple_test_bboxes (x, img_metas, proposals, rcnn_test_cfg, rescale=False)

Test only det bboxes without augmentation.
* x (tuple[Tensor]) —Feature maps of all scale level.

e img metas (list [dict])-Image meta info.

26.5. roi_heads 169



mmrotate

* proposals (List [Tensor])-Region proposals.
* (obj (rcnn_test_cfg)—ConfigDict): test_cfg of R-CNN.
* rescale (bool) —If True, return boxes in original image space. Default: False.

R The first list contains the boxes of the corresponding image in a batch, each tensor has the
shape (num_boxes, 5) and last dimension 5 represent (tl_x, tl_y, br_x, br_y, score). Each
Tensor in the second list is the labels with shape (num_boxes, ). The length of both lists should

be equal to batch_size.

R ARAE tuple[list[Tensor], list[Tensor]]

26.6 losses

class mmrotate.models.losses.BCConvexGIoULoss (reduction="mean’, loss_weight=1.0)
BCConvex GIoU loss.

Computing the BCConvex GloU loss between a set of predicted convexes and target convexes.
BH

e reduction (str, optional)-The reduction method of the loss. Defaults to ‘mean’

* loss_weight (float, optional)-The weight of loss. Defaults to 1.0.
JR Al Loss tensor.
IR 0] torch. Tensor

forward (pred, target, weight=None, avg_factor=None, reduction_override=None, **kwargs)

Forward function.
SH
e pred (torch. Tensor) —Predicted convexes.
e target (torch. Tensor) —Corresponding gt convexes.

* weight (torch.Tensor, optional)-The weight of loss for each prediction. De-

faults to None.

* avg_factor (int, optional)—Average factor that is used to average the loss. De-

faults to None.

¢ reduction_override (str, optional)—-The reduction method used to override

the original reduction method of the loss. Defaults to None.

class mmrotate.models.losses.ConvexGIoULoss (reduction="mean’, loss_weight=1.0)
Convex GIoU loss.
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Computing the Convex GloU loss between a set of predicted convexes and target convexes.

S

e reduction (str, optional)—The reduction method of the loss. Defaults to ‘mean’

* loss_weight (float, optional)-The weight of loss. Defaults to 1.0.
R Loss tensor.
R torch. Tensor

forward (pred, target, weight=None, avg_factor=None, reduction_override=None, **kwargs)

Forward function.
S8
* pred (torch. Tensor) —Predicted convexes.
* target (torch. Tensor) —Corresponding gt convexes.

e weight (torch.Tensor, optional)-The weight of loss for each prediction. De-

faults to None.

* avg_factor (int, optional)—Average factor that is used to average the loss. De-

faults to None.

¢ reduction_override (str, optional)—-The reduction method used to override

the original reduction method of the loss. Defaults to None.

class mmrotate.models.losses.GDLoss (loss_type, representation="xy_wh_r’, fun="loglp’, tau=0.0,
alpha=1.0, reduction="mean’, loss_weight=1.0, **kwargs)

Gaussian based loss.
S8
* loss_type (str)-Type of loss.
* representation (str, optional)—Coordinate System.
e fun (str, optional)-The function applied to distance. Defaults to ‘loglp’ .
e tau(float, optional)—Defaultsto 1.0.
* alpha (float, optional)-Defaultsto 1.0.

e reduction (str, optional)-The reduction method of the loss. Defaults to ‘mean’

* loss_weight (float, optional)-The weight of loss. Defaults to 1.0.
Rl loss (torch.Tensor)

forward (pred, target, weight=None, avg_factor=None, reduction_override=None, **kwargs)

Forward function.
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BH
* pred (torch. Tensor) —Predicted convexes.
* target (torch. Tensor) —Corresponding gt convexes.

* weight (torch.Tensor, optional)-The weight of loss for each prediction. De-

faults to None.

* avg_factor (int, optional)—Average factor that is used to average the loss. De-

faults to None.

e reduction_override (str, optional)—-The reduction method used to override

the original reduction method of the loss. Defaults to None.

class mmrotate.models.losses.GDLoss_v1 (loss_type, fun='sqrt’, tau=1.0, reduction="mean’,
loss_weight=1.0, **kwargs)

Gaussian based loss.
S8
* loss_type (str)-Type of loss.
e fun (str, optional)-The function applied to distance. Defaults to ‘loglp’ .
* tau (float, optional)-Defaultsto 1.0.

e reduction (str, optional)—The reduction method of the loss. Defaults to ‘mean’

* loss_weight (float, optional)—The weight of loss. Defaults to 1.0.
JR&M| loss (torch.Tensor)

forward (pred, target, weight=None, avg_factor=None, reduction_override=None, **kwargs)

Forward function.
S8
* pred (torch. Tensor) —Predicted convexes.
e target (torch. Tensor) —Corresponding gt convexes.

* weight (torch.Tensor, optional)-The weight of loss for each prediction. De-

faults to None.

* avg_factor (int, optional)—Average factor that is used to average the loss. De-

faults to None.

¢ reduction_override (str, optional)—-The reduction method used to override

the original reduction method of the loss. Defaults to None.

class mmrotate.models.losses.KFLoss (fun=none’, reduction="mean’, loss_weight=1.0, **kwargs)

Kalman filter based loss.
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B

e fun (str, optional)-The function applied to distance. Defaults to ‘loglp’ .

e reduction (str, optional)—The reduction method of the loss. Defaults to ‘mean’

* loss_weight (float, optional)-The weight of loss. Defaults to 1.0.

JR&M| loss (torch.Tensor)

forward (pred, target, weight=None, avg_factor=None, pred_decode=None, targets_decode=None,

reduction_override=None, **kwargs)

Forward function.

SH

pred (torch. Tensor) —Predicted convexes.
target (torch. Tensor) —Corresponding gt convexes.

weight (torch.Tensor, optional)—The weight of loss for each prediction. De-

faults to None.

avg_factor (int, optional)—Average factor that is used to average the loss. De-

faults to None.
pred_decode (torch. Tensor) —Predicted decode bboxes.
targets_decode (torch. Tensor) —Corresponding gt decode bboxes.

reduction_override (str, optional)—The reduction method used to override

the original reduction method of the loss. Defaults to None.

& Al loss (torch.Tensor)

class mmrotate.models.losses.KLDRepPointsLoss (eps=Ie-06, reduction="mean’, loss_weight=1.

Kullback-Leibler Divergence loss for RepPoints.

S

* eps (float) —Defaults to 1e-6.

e reduction (str, optional)—The reduction method of the loss. Defaults to ‘mean’

* loss_weight (float, optional)-The weight of loss. Defaults to 1.0.

forward (pred, target, weight=None, avg_factor=None, reduction_override=None, **kwargs)

Forward function.

pred (torch. Tensor) —Predicted convexes.

target (torch. Tensor) —Corresponding gt convexes.

0)
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* weight (torch.Tensor, optional)-The weight of loss for each prediction. De-

faults to None.

* avg_factor (int, optional)—Average factor that is used to average the loss. De-

faults to None.

e reduction_override (str, optional)—-The reduction method used to override

the original reduction method of the loss. Defaults to None.
& A] loss (torch.Tensor)

class mmrotate.models.losses.SmoothFocalloss (gamma=2.0, alpha=0.25, reduction="mean’,
loss_weight=1.0)
Smooth Focal Loss. Implementation of Circular Smooth Label (CSL).

S

* gamma (float, optional)-The gamma for calculating the modulating factor. Defaults
to 2.0.

e alpha (float, optional)—A balanced form for Focal Loss. Defaults to 0.25.

e reduction (str, optional)-The method used to reduce the loss into a scalar. De-

[13 ”

faults to ‘mean’ . Options are “none” , “mean” and “sum
* loss_weight (float, optional)—-Weight of loss. Defaults to 1.0.
& IA] loss (torch.Tensor)

forward (pred, target, weight=None, avg_factor=None, reduction_override=None)

Forward function.
S8
e pred (torch. Tensor)—The prediction.
* target (torch. Tensor) —The learning label of the prediction.

* weight (torch.Tensor, optional)-The weight of loss for each prediction. De-

faults to None.

* avg_factor (int, optional)—Average factor that is used to average the loss. De-

faults to None.

¢ reduction_override (str, optional)—-The reduction method used to override

43 ki

the original reduction method of the loss. Options are “none” , “mean” and “sum
jJ&[a] The calculated loss

JRIAIRIY torch. Tensor

174 Chapter 26. mmrotate.models


https://link.springer.com/chapter/10.1007/978-3-030-58598-3_40

mmrotate

26.7 utils

class mmrotate.models.utils.ORConv2d (in_channels, out_channels, kernel_size=3, arf_config=None,

stride=1, padding=0, dilation=1, groups=1, bias=True)

Oriented 2-D convolution.
S

* in_channels (List [int ]) -Number of input channels per scale.
* out_channels (int) -Number of output channels (used at each scale).
* kernel_size (int, optional)-The size of kernel.
* arf_config (tuple, optional) —a tuple consist of nOrientation and nRotation.
e stride (int, optional)-Stride of the convolution. Default: 1.
* padding (int or tuple)—Zero-padding added to both sides of the input. Default: 0.
* dilation (int or tuple)-Spacing between kernel elements. Default: 1.

* groups (int) -Number of blocked connections from input. channels to output channels.
Default: 1.

* bias (bool) —If True, adds a learnable bias to the output. Default: False.

forward (input)

Forward function.

get_indices ()
Get the indices of ORConv2d.

reset_parameters ()

Reset the parameters of ORConv2d.

rotate_arf ()

Build active rotating filter module.

class mmrotate.models.utils.RotationInvariantPooling (nlnputPlane, nOrientation=38)

Rotating invariant pooling module.
S8
* nInputPlane (int) -The number of Input plane.
e nOrientation (int, optional)—The number of oriented channels.

forward (x)

Forward function.

mmrotate.models.utils.build_enn_divide_feature (planes)

build a enn regular feature map with the specified number of channels divided by N.
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mmrotate.models.utils.build_enn_feature (planes)

build a enn regular feature map with the specified number of channels.

mmrotate.models.utils.build_enn_norm_layer (num_features, postfix=")

build an enn normalizion layer.

mmrotate.models.utils.build_enn_trivial_feature (planes)

build a enn trivial feature map with the specified number of channels.

mmrotate.models.utils.ennAvgPool (inplanes, kernel_size=1, stride=None, padding=0, ceil_mode=False)

enn Average Pooling.

ZH

inplanes (int) —The number of input channel.

kernel_size (int, optional)-The size of kernel.

stride (int, optional)-Stride of the convolution. Default: 1.

padding (int or tuple)-Zero-padding added to both sides of the input. Default: 0.

ceil_mode (bool, optional)-if True, keep information in the corner of feature map.

mmrotate.models.utils.ennConv (inplanes, outplanes, kernel_size=3, stride=1, padding=0, groups=1,

bias=False, dilation=1)

enn convolution.

S

in_channels (List [int]) -Number of input channels per scale.

out_channels (int) -Number of output channels (used at each scale).
kernel_size (int, optional)-The size of kernel.

stride (int, optional)—Stride of the convolution. Default: 1.

padding (int or tuple)-Zero-padding added to both sides of the input. Default: 0.

groups (int) -Number of blocked connections from input. channels to output channels.
Default: 1.

bias (bool) —If True, adds a learnable bias to the output. Default: False.

dilation (int or tuple)—-Spacing between kernel elements. Default: 1.

mmrotate.models.utils.ennInterpolate (inplanes, scale_factor, mode=nearest’, align_corners=False)

enn Interpolate.

mmrotate.models.utils.ennMaxPool (inplanes, kernel_size, stride=1, padding=0)

enn Max Pooling.

mmrotate.models.utils.ennRelU (inplanes)

enn RelLU.

176

Chapter 26. mmrotate.models



mmrotate

mmrotate.models.utils.ennTrivialConv (inplanes, outplanes, kernel_size=3, stride=1, padding=0,
groups=1, bias=False, dilation=1)

enn convolution with trivial input featurn.
S
* in_channels (List [int])—Number of input channels per scale.
* out_channels (int) -Number of output channels (used at each scale).
* kernel_size (int, optional)—The size of kernel.
e stride (int, optional)-Stride of the convolution. Default: 1.
* padding (int or tuple)Zero-padding added to both sides of the input. Default: 0.

* groups (int) —Number of blocked connections from input. channels to output channels.
Default: 1.

* bias (bool) —If True, adds a learnable bias to the output. Default: False.

* dilation (int or tuple)-Spacing between kernel elements. Default: 1.
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CHAPTER 2/

mmrotate.utils

mmrotate.utils.collect_env ()

Collect environment information.

mmrotate.utils.compat_cfg(cfg)
This function would modify some filed to keep the compatibility of config.

For example, it will move some args which will be deprecated to the correct fields.

mmrotate.utils.find_latest_checkpoint (path, suffix=pth’)
Find the latest checkpoint from the working directory.

S8

* path (str)-The path to find checkpoints.

* suffix (str) File extension. Defaults to pth.
&[] File path of the latest checkpoint.

R EEHY latest_path(str | None)
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5IH

mmrotate.utils.get_root_logger (log_file=None, log_level=20)
Get root logger.

S8

* log_file(str, optional)—File path of log. Defaults to None.

* log_level (int, optional)-The level of logger. Defaults to logging.INFO.
iR [1] The obtained logger
BIIRM 1logging.Logger

mmrotate.utils.setup_multi_processes (c¢fg)

Setup multi-processing environment variables.
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Indices and tables

* genindex

e search
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aug_test () (mmrotate.models.roi_heads.RolTransRolHead
7 i%), 160
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build_enn_feature () (£ mmrotate.models.utils 3%

Feip), 175

build_enn_norm_layer () (fE mmro-
tate.models.utils 723 ), 176

build_enn_trivial_feature() (& mmro-
tate.models.utils 723 ), 176

build_roi_layers/() (mmro-
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7 %), 166
build_sampler () (f£ mmrotate.core.bbox 23t F),
100

C

check_size ()
7 i%), 93

collect_env () (£ mmrotate.utils 23 ), 179
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%), 112
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7r %), 89
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7 i), 91

decode () (mmrotate.core.bbox.GVFixCoder 7 i%), 92

decode () (mmrotate.core.bbox.GVRatioCoder 7 %), 92

decode () (mmrotate.core.bbox.MidpointOffsetCoder 75
%), 97

DeltaXYWHAHBBoxCoder (mmrotate.core.bbox W
%), 89

DeltaXYWHAOBBoxCoder (mmrotate.core.bbox F %
%), 90
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E

em_runner () (mmrotate.core.bbox.GaussianMixture 7
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EM_step ()
i%), 93

encode () (mmrotate.core.bbox.CSLCoder 7 i%), 88

encode () (mmrotate.core.bbox. DeltaXYWHAHBBoxCoder
7 i%), 90

encode () (mmrotate.core.bbox.DeltaXYWHAOBBoxCoder
7 i%), 91

encode () (mmrotate.core.bbox.GVFixCoder 7 i%), 92

(mmrotate.core.bbox.GaussianMixture 75

encode () (mmrotate.core.bbox.GVRatioCoder 7 %), 92
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ennAvgPool () (f£ mmrotate.models.utils 23 F), 176

ennConv () (f£ mmrotate.models.utils 323 ), 176
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ennTrivialConv () (f£ mmrotate.models.utils 3% 3
¥), 176
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evaluate () (mmrotate.datasets. HRSCDataset 75 %),
111

extract_feat () (mmrotate.models.detectors.R3Det 75
%), 115

extract_feat () (mmro-
tate.models.detectors. RotatedSingleStageDetector
7 %), 118

extract_feat () (mmro-
tate.models.detectors. Rotated TwoStageDetector
7 i%), 119

extract_feat ()

7 i%), 120

(mmrotate.models.detectors.S2 A Net

F

filter bboxes () (mmro-
tate.models.dense_heads. RotatedRetinaHead
7 i%), 151

filter_border () (mmro-
tate.datasets.pipelines. PolyRandomRotate 7
%), 112

find_latest_checkpoint () (£ mmrotate.utils 32
Pe), 179

fit () (mmrotate.core.bbox.GaussianMixture 7 %), 93
format_results () (mmrotate.datasets. DOTADataset

7 %), 173
forward()
7 %), 174
forward () (mmrotate.models.necks.ReFPN 75 %), 123

(mmrotate.models.losses.SmoothFocalLoss

forward () (mmrotate.models.roi_heads. RotatedBBoxHead

7 %), 162

forward () (mmrotate.models.roi_heads. RotatedConvFCBBoxHead
% i%), 165

forward () (mmrotate.models.roi_heads. RotatedSingleRolExtractor
7 %), 166

forward () (mmrotate.models.utils. ORConv2d 7 %),
175

forward () (mmrotate.models.utils. RotationInvariantPooling
7ri%k), 175

forward_dummy () (mmro-
tate.models.detectors.Oriented RCNN F k),
115

forward_dummy () (mmrotate.models.detectors.R3Det
7 i%), 115

forward_dummy () (mmro-
tate.models.detectors. RotatedSingleStageDetector
7ri%k), 118
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7 k), 155 7 %), 158
forward () (mmrotate.models.losses. BCConvexGloULoss £ rward_dummy () (mmro-
7 i%), 170 tate.models.roi_heads.RolTransRolHead V2
forward () (mmrotate.models.losses.ConvexGloULoss 75 i%), 160
%), 171 (mmro-

forward () (mmrotate.models.losses.GDLoss 75 i%), 171

forward () (mmrotate.models.losses. GDLoss_vl 7 i%),
172

forward () (mmrotate.models.losses.KFLoss 75 %), 173

forward () (mmrotate.models.losses.KLDRepPointsLoss

forward_dummy ()
tate.models.roi_heads. RotatedStandardRolHead
7 i%), 168

forward_single ()
tate.models.dense_heads. CSLRRetinaHead
7ri%), 124

(mmro-

e ]

187



mmrotate

forward_single () (mmro-
tate.models.dense_heads. KFloUODMRefineHead
7 %), 127

forward_single ()
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mmrotate.core.post_processing

#k, 105
mmrotate.core.visualization

Ik, 106
mmrotate.datasets

Ik, 109
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rbbox_overlaps () (f£ mmrotate.core.bbox F23 F),
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by ), 134
RotatedBaseDetector

Fayk), 116
RotatedBBoxHead (mmrotate.models.roi_heads F

(mmrotate.models.detectors

reassign () (mmrotate.models.dense_heads.RotatedRepPointsHead %), 161

7 %), 149
ReDet (mmrotate.models.detectors F 44 %), 116

refine_bboxes () (mmro-

tate.models.dense_heads. KFloURRetinaRefineHead

7 i%), 132
refine_bboxes () (mmro-
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