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CHAPTER 1

3

* Linux | macOS | Windows

e Python 3.6+

e PyTorch 1.3+

* CUDA 9.2+ (U M A A 4 7 PyTorch, 754 CUDA9.0 /2 375 11))
* GCC 5+

* MMCV

* MMDetection

25 MMTracking, MMCV F1 MMDetection FEAS I, 15 2255 IE A 9 AUAR DARE 0 22 25 [ A



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

MMTracking, 4% 0.14.0
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CHAPTER 2

2.1 FHRiEA

1. A1 conda IR G T :

conda create —-n open-mmlab python=3.7 -y

conda activate open-mmlab

2. i PyTorch T [ 4234 PyTorch Al torchvision, il#i:

conda install pytorch torchvision -c pytorch

TR R CUDA i iANZATIAS I IE . W] PAYE PyTorch ‘1 [% 257 Flg 13 I S CUDA Jit
A

Bl 1 BIANTE /usr/local/cuda %3 T CUDA 10.1, FfAH42¢%% PyTorch 1.5, 55345 3 H CUDA
10.1 [ T4 2 PyTorch:

conda install pytorch==1.5 cudatoolkit=10.1 torchvision -c pytorch

B 2 BINFE /usr/local/cuda 43 7 CUDA 9.2, FAH4%:%E PyTorch 1.3.1, NgEEL428E 7 CUDA
9.2 By T4t PyTorch:

conda install pytorch=1.3.1 cudatoolkit=9.2 torchvision=0.4.2 -c pytorch



https://pytorch.org/
https://pytorch.org/

MMTracking, 4% 0.14.0

UERA IR 2R TR AL, Tl AN JRAY F A4 PyTorch, W] DA I SE 2 f) CUDA A, 41 CUDA
9.0,

3. 3 VOT i fe i vPAh 22 ah A (i)

R AAEFEAE VOT Challenge E3#EATHEAE, #57F %% mmev 55 mmdetection 2 1ij 423 vot-toolkit , DA
AT i H B — LE (RO )11 numpy JRAS K 5E

pip install git+https://github.com/votchallenge/toolkit.git

4. 222 mmev-full, FATHERA R ZE DA T At :

# pip install mmcv-full -f https://download.openmmlab.com/mmcv/dist/{cu_version}/
—{torch_version}/index.html

pip install mmcv-full -f https://download.openmmlab.com/mmcv/dist/cul02/torchl.10.
—0/index.html

PyTorch 7F 1.x.0 Fll 1.x.1 Z [ % 2 3AM, fi mmev-full HFEME 1.x.0 a0, WIERARIY PyTorch it
A 1x.1, RATPATCOHEZE3EHE 1.x.0 AN 1% 1) mmev-full ,

# BRAIT A PyTorch M /NEAS
pip install mmcv-full —-f https://download.openmmlab.com/mmcv/dist/cul02/torchl.10/

—index.html

WZH MMCV T f#ARF A MMCV 5K [ A< #) PyTorch Fil CUDA AR IEIL. [FIH, T DAGE
F AR i % RS 2% MMCV -

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

cd mmcv

MMCV_WITH_OPS=1 pip install -e . # package mmcv-full will be installed after.
—this step

cd ..

5. “4¢%E MMDetection

pip install mmdet

TR A RS, o n] DA JERS 4 2 MMDetection :

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

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

6. ¥ MMTracking {3 P s e FI A i

6 Chapter 2. %3


https://github.com/open-mmlab/mmcv#install-with-pip
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git clone https://github.com/open-mmlab/mmtracking.git

cd mmtracking

7. GG, X525 MMTracking :

pip install -r requirements/build.txt

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

8. LA -
* k) MOTChallenge #F4 :

pip install git+https://github.com/JonathonLuiten/TrackEval.git

* A LVIS P

pip install git+https://github.com/lvis-dataset/lvis—-api.git

* 24 TAO i¥:

pip install git+https://github.com/TAO-Dataset/tao.git

2l

(1) #% 18 _FRPEHH , MMTracking R DA dev #2255, (R LA E AU B AU AT A IS s & A2 %0, EFR B L
%

2) IR f] opencv-python-headless MAE opencv-python, B]PATEZEE MMCV 2 Fi4cdt;

2.2 NEFIKIZEHE

B4 FTEL M 22 CUDA 101, LR T— 561104 conda %% MMTracking (191

conda create -n open-mmlab python=3.7 -y

conda activate open-mmlab

conda install pytorch==1.6.0 torchvision==0.7.0 cudatoolkit=10.1 -c pytorch -y

pip install git+https://github.com/votchallenge/toolkit.git (k)

# REBHIRAH mmcv

pip install mmcv-full -f https://download.openmmlab.com/mmcv/dist/cul0l/torchl.6.0/

—index.html

# %% mmdetection

(Rt

22. NBFIRREME 7
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pip install mmdet

# %% mmtracking

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

cd mmtracking

pip install -r requirements/build.txt

pip install -v -e .

pip install git+https://github.com/JonathonLuiten/TrackEval.git
pip install git+https://github.com/lvis-dataset/lvis—-api.git
pip install git+https://github.com/TAO-Dataset/tao.git

2.3 A Z4 MMTracking R A#1TH A

GRRIM A 264E PYTHONPATH AT BRI, DABRERBEIAS G 24 11 H 5% ) MMTracking.
L IIAEE H R IN R 1) MM Tracking TS @ 24 1 tEAE (T RCAS , mT DA Hh AR AR ¢ A b AR A -

PYTHONPATH="$ (dirname $0)/..":SPYTHONPATH

2.4 IGE

N T YR AR IR A 2% T MMTracking MFT#HRIEREE, FATRILAZ4T MOT, VID. SOT Hy/R B4 .
1517 MOT (7R AR 0T DA B tH— > 44 o4 mot . mp 4 AU :

python demo/demo_mot_vis.py configs/mot/deepsort/sort_faster-rcnn_fpn 4e_motl7-

—private.py -—-input demo/demo.mp4 --output mot.mp4

8 Chapter 2. %3




CHAPTER 3

R IR

o WK 13
— ABSTRACT: 13
o BIAUKCEE: 46
— [ABSTRACT] ByteTrack: Multi-Object Tracking by Associating Every Detection Box (2 ckpts)
— [ABSTRACT] Simple online and realtime tracking with a deep association metric (2 ckpts)
— [ABSTRACT] Observation-Centric SORT: Rethinking SORT for Robust Multi-Object Tracking (1 ckpts)
— [ABSTRACT] Quasi-Dense Similarity Learning for Multiple Object Tracking (4 ckpts)
— [ABSTRACT] Tracking without Bells and Whistles (7 ckpts)
— [ABSTRACT] MixFormer: End-to-End Tracking with Iterative Mixed Attention (2 ckpts)
— [ABSTRACT] Siamrpn++: Evolution of Siamese Visual Tracking With Very Deep Networks (5 ckpts)
— [ABSTRACT] Learning Spatio-Temporal Transformer for Visual Tracking (4 ckpts)
— [ABSTRACT] Deep Feature Flow for Video Recognition (3 ckpts)
— [ABSTRACT] Flow-guided Feature Aggregation for Video Object Detection (3 ckpts)
— [ABSTRACT] Sequence Level Semantics Aggregation for Video Object Detection (4 ckpts)
— [ABSTRACT] Temporal Rol Align for Video Object Recognition (3 ckpts)

— [ABSTRACT] Video Instance Segmentation (6 ckpts)



https://github.com/open-mmlab/mmtracking/blob/master/configs/mot/bytetrack
https://github.com/open-mmlab/mmtracking/blob/master/configs/mot/deepsort
https://github.com/open-mmlab/mmtracking/blob/master/configs/mot/ocsort
https://github.com/open-mmlab/mmtracking/blob/master/configs/mot/qdtrack
https://github.com/open-mmlab/mmtracking/blob/master/configs/mot/tracktor
https://github.com/open-mmlab/mmtracking/blob/master/configs/sot/mixformer
https://github.com/open-mmlab/mmtracking/blob/master/configs/sot/siamese_rpn
https://github.com/open-mmlab/mmtracking/blob/master/configs/sot/stark
https://github.com/open-mmlab/mmtracking/blob/master/configs/vid/dff
https://github.com/open-mmlab/mmtracking/blob/master/configs/vid/fgfa
https://github.com/open-mmlab/mmtracking/blob/master/configs/vid/selsa
https://github.com/open-mmlab/mmtracking/blob/master/configs/vid/temporal_roi_align
https://github.com/open-mmlab/mmtracking/blob/master/configs/vis/masktrack_rcnn

MMTracking, 4% 0.14.0
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cHAPTER 4

EEMK SR E

4.1 BRIRE

o ARG %
* FIr pytorch ZEU AT T N 2850 23k H Pytorch AL ,

AT H H M AW EHITASFE, RMNMMUEH 8 4 GPU [ torch.cuda.
max_memory_allocated () Wi MEAE N GPU BEMHE., HHE, WEESE /M nvidia-smi
SRIIE.

o ZHEH RS A B IR R, HERRI R4S R 2@ A tools/analysis/benchmark.py k{5
B, P BIAS AL FE 2000 3K B 12 s A]

o P HEENHK PR T
R PFRRE -
— 8 NVIDIA Tesla V100 (32G) GPUs
— Intel(R) Xeon(R) Gold 6148 CPU @ 2.40GHz
BPFRREE
— Python 3.7
— PyTorch 1.5
- CUDA 10.1

— CUDNN 7.6.03

11
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- NCCL 2.4.08

4.2 #L55B FRiall B

4.2.1 DFF (CVPR 2017)

HIFH3% DFF,

4.2.2 FGFA (ICCV 2017)

W S% FGFA,

4.2.3 SELSA (ICCV 2019)

W S% SELSA.
4.2.4 Temporal Rol Align (AAAI 2021)

PEIG 2% Temporal Rol Align,

4.3 Z H¥riREREL

4.3.1 SORT/DeepSORT (ICIP 2016/2017)

%1% 5% SORT/DeepSORT,

4.3.2 Tracktor (ICCV 2019)

g5 S % Tracktor,

4.3.3 QDTrack (CVPR 2021)

HI§HZ% QDTrack.,

12 Chapter 4. H:A:li% SR E


https://github.com/open-mmlab/mmtracking/blob/master/configs/vid/dff/README
https://github.com/open-mmlab/mmtracking/blob/master/configs/vid/fgfa/README
https://github.com/open-mmlab/mmtracking/blob/master/configs/vid/selsa/README
https://github.com/open-mmlab/mmtracking/blob/master/configs/vid/temporal_roi_align
https://github.com/open-mmlab/mmtracking/blob/master/configs/mot/deepsort/README
https://github.com/open-mmlab/mmtracking/blob/master/configs/mot/tracktor/README
https://github.com/open-mmlab/mmtracking/blob/master/configs/mot/qdtrack/README

MMTracking, A% 0.14.0

4.3.4 ByteTrack (ECCV 2022)

g 2% ByteTrack,
4.3.5 OC-SORT (ArXiv 2022)

P Z% OC-SORT,

4.4 B HRIRIREL

4.4.1 SiameseRPN++ (CVPR 2019)

I S % SiameseRPN++,

4.4.2 STARK (ICCV 2021)

%1 5% STARK,

4.4.3 MixFormer (CVPR 2022)
FER I S % MixFormer

4.5 A5 BB

4.5.1 MaskTrack R-CNN (ICCV 2019)

S 5% MaskTrack R-CNN,

44. BERRIRES
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https://github.com/open-mmlab/mmtracking/blob/master/configs/mot/bytetrack
https://github.com/open-mmlab/mmtracking/blob/master/configs/mot/ocsort
https://github.com/open-mmlab/mmtracking/blob/master/configs/sot/siamese_rpn/README
https://github.com/open-mmlab/mmtracking/blob/master/configs/sot/stark
https://github.com/open-mmlab/mmtracking/blob/master/configs/sot/mixformer
https://github.com/open-mmlab/mmtracking/blob/master/configs/vis/masktrack_rcnn

MMTracking, 4% 0.14.0

14 Chapter 4. EA&RH SEEE



CHAPTER B

HiEsE R

AT T I BN B AR A AT, A5
Y S RN il
- ILSVRC
© ZHARIER

MOT Challenge

CrowdHuman

LVIS

- TAO
DanceTrack
o HLHPRIRER

- LaSOT

UAV123

TrackingNet

OTB100

GOT10k

VOT2018

o BURSEBI 735

15


http://image-net.org/challenges/LSVRC/2017/
https://motchallenge.net/
https://www.crowdhuman.org/
https://www.lvisdataset.org/
https://taodataset.org/
https://dancetrack.github.io
http://vision.cs.stonybrook.edu/~lasot/
https://cemse.kaust.edu.sa/ivul/uav123/
https://tracking-net.org/
http://www.visual-tracking.net/
http://got-10k.aitestunion.com/
https://www.votchallenge.net/vot2018/

MMTracking, 4% 0.14.0

— YouTube-VIS

5.1 1. THEER

T AE 7 Wl R . H R R AR AR H SR A5 1% 3] SMMTRACKING/data.

5.1.1 1.1 #iR B R

o TR H AR IAT S5 0 N, N5 % ILSVRC k4.
e ILSVRC N Lists £ 8 HAEX H oxt 0.

5.1.2 1.2 ZB#RIREE
o WFTZ HARERAL S5 I ZRFII, 5% MOT Challenge "PHMERE— MRS (H4n MOT17, TAO Al
DanceTrack ), CrowdHuman F1 LVIS 0] DAVE MM FEE0E
* tao I THEE HIREN annotations A A HLERHL.

e lvis R TFHE vis-v0.5 ‘E H A annotations 1 PAMIX BT #. ./tools/
convert_datasets/tao/merge_coco_with_lvis.py J 74§ 55 2| By [7) X i&] B 5 ¢ £
coco_to_lvis_synset.json Bl PAMIX B R ER .

5.1.3 1.3 B BRIRER

o ST R EARER AT S 1IN ZF0IR, 352 MSCOCO, ILSVRC, LaSOT, UAV123, TrackingNet, OTB100 FI
GOT10k %4k .

* XF OTB100 #¥ide, AL EET THIMNE M R E8E . FoOI3EHE T N4

# BAMTRATH 0TB100 KR
python ./tools/convert_datasets/otbl100/download_otbl100.py —-o ./data/otbl100/zips -p 8

* AT VOT2018, FAIHE 78 T 8UHA

# EAMTRETHR voT2018 HKiEH
python ./tools/convert_datasets/vot/download_vot.py —--dataset vot2018 —--save_path ./
—data/vot2018/data

16 Chapter 5. HiEEES



https://youtube-vos.org/dataset/vis/
https://github.com/msracver/Flow-Guided-Feature-Aggregation/tree/master/data/ILSVRC2015/ImageSets
https://github.com/TAO-Dataset/annotations
https://github.com/lvis-dataset/lvis-api/issues/23#issuecomment-894963957
https://github.com/TAO-Dataset/tao/tree/master/data

MMTracking, A% 0.14.0

5.1.4 1.4 #5533l

o XFT UL B2 FIAE 55 BN ZR AN, 5% YouTube-VIS AL Z— a4k (HLAl YouTube-VIS
2019).

5.1.5 1.5 BRE X #4544

ARSI B 5 LA R, 8T RE 5 S B SO B S0 P B AR B B A

mmtracking

F— mmtrack

F— tools

— configs

— data

F— coco

| F— train2017
F— val2017
F— test2017
— annotations

|

|

|

|
—
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|
F— MOT15/MOT16/MOT17/MOT20
|

|

|
l_

DanceTrack

(Rt

51. 1. THHIEE 17
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F—— train
| | F— val

| | F— test

|

F—— crowdhuman

F— annotation_train.odgt

F— annotation_val.odgt

F— train

Images
CrowdHuman_train0Ol.zip
CrowdHuman_train02.zip

CrowdHuman_train03.zip

TTTT

<
O}
—

Images

|
|
\
|
F__
\
|

TT

|
|
|
|
|
|
|
|
|
| CrowdHuman_val.zip

|

F— 1vis

%—— train (the same as coco/train2017)
}—— val (the same as coco/val2017)

FA* test (the same as coco/test2017)
F—— annotations

Fg* coco_to_lvis_synset.json
lvis_v0.5_train.json
lvis_v0.5_val.json
lvis_vl_train.json
lvis_vl_val.json

lvis_vl_image_info_test_challenge. json

TTTTTT

lvis_vl_image_info_test_dev. json

— test_without_annotations.json
— train.json

validation. json

— Argoverse
— ava

— BDD

— Charades
— HACS

— LasoT
—

YFCC100M

(Rt

18
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LasSOTBenchmark

— airplane

| — airplane-1
| — airplane-2

T

— trackingnet

F— TEST.zip
F— TRAIN_O.zip

F— TRAIN_11.zip

otb100

| — zips

| | — Basketball.zip
| | — Biker.zip
\

gotl10k

| — full_data

| |— train_data

| | F— GOT-10k_Train_split_01.zip
\ | — ...,

| | F— GOT-10k_Train_split_19.zip
\ | F— list.txt

\ | — test_data.zip

|

|—— val_data.zip

e e i

F— vot2018

(Rt

51. 1. THEIEE
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| | F— data

| | \ F— antsi

| | | F—color
|

F—— youtube_vis_2019
| — train
| | — JPEGImages
\ |— ... ...
| — valid

| | — JPEGImages

| | — JPEGImages

|
|
|
|
|
|
| \—— test
|
|
| | — train.json (the official annotation files)
— valid.json (the official annotation files)
| id. ] ici ion fi
| | — test.json (the official annotation files)
|
outube_vis_ 1
— v is_202
| — train
| — JPEGImages

\ |— instances.json (the official annotation files)

\ |4* JPEGImages

| | — JPEGImages

| | — instances.json (the official annotation files)

|
|
|
|
|
|
| | | — instances.json (the official annotation files)
|
|
|
|
|

5.2 2. BifpniEtE

FATBE CocoVID SRAEF AR A B A I Btk -
BT, R E T AR RO RS . FRATER B IAS A S AT

# ImageNet DET
python ./tools/convert_datasets/ilsvrc/imagenet2coco_det.py -i ./data/ILSVRC -o ./
—data/ILSVRC/annotations

(FItaks)

20 Chapter 5. #iEEAES



https://github.com/open-mmlab/mmtracking/blob/master/mmtrack/datasets/parsers/coco_video_parser.py

MMTracking, A% 0.14.0

(£ 50

# ImageNet VID
python ./tools/convert_datasets/ilsvrc/imagenet2coco_vid.py -i ./data/ILSVRC -o ./
—data/ILSVRC/annotations

# MOT17

# MOT Challenge WHAKBEEMALEE MOTI7 MFH

python ./tools/convert_datasets/mot/mot2coco.py —-i ./data/MOT17/ -o ./data/MOT17/
—annotations --split-train —--convert-det

python ./tools/convert_datasets/mot/mot2reid.py —-i ./data/MOT17/ -o ./data/MOT17/reid.
—--val-split 0.2 --vis-threshold 0.3

# DanceTrack
python ./tools/convert_datasets/dancetrack/dancetrack2coco.py —-i ./data/DanceTrack -o.

—./data/DanceTrack/annotations

# CrowdHuman
python ./tools/convert_datasets/mot/crowdhuman2coco.py —-i ./data/crowdhuman -o ./data/

—crowdhuman/annotations

# LVIS
# A3 LVIS 1 coco HyARIE R

% ODTrack

python ./tools/convert_datasets/tao/merge_coco_with_lvis.py —--1lvis ./data/lvis/
—annotations/lvis_v0.5_train.json --coco ./data/coco/annotations/instances_train2017.
—Jjson —-mapping ./data/lvis/annotations/coco_to_lvis_synset.json —-output-json ./

—data/lvis/annotations/lvisv0.5+coco_train. json

# TAO

# & ODTrack £ RiAEJEWH Fson X

python ./tools/convert_datasets/tao/tao2coco.py —1i ./data/tao/annotations —--filter-
—classes

# LaSOT

python ./tools/convert_datasets/lasot/gen_lasot_infos.py -i ./data/lasot/

—LaSOTBenchmark -o ./data/lasot/annotations

# UAV123

# THARE

# BT UAVIZ3 BEEHHAMTMTERERER L, HRAMXFE T RBATA KRG EIEE L CHH .
wget https://download.openmmlab.com/mmtracking/data/uavl123_infos.txt -P data/uavl123/

—annotations

# TrackingNet
# fREE % 'data/trackingnet/' THWFTH '*.zip' XH

(Rt
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(£ 50

bash ./tools/convert_datasets/trackingnet/unzip_trackingnet.sh ./data/trackingnet
# AT
python ./tools/convert_datasets/trackingnet/gen_trackingnet_infos.py -i ./data/

—trackingnet -o ./data/trackingnet/annotations

# OTB100

# fAEEHE 'data/otb100/zips' THWETH '*.zip' Xt

bash ./tools/convert_datasets/otbl00/unzip_otbl100.sh ./data/otbl00

# T HARE

# BT OTB100 KEEHHAMMMATEREREF L, HAMXF T RBATA KW EIEE L XHH .
wget https://download.openmmlab.com/mmtracking/data/otbl100_infos.txt —-P data/otbl100/

—annotations

# GOT10k

# ik 'data/gotl0k/full_data/test_data.zip', 'data/gotlOk/full_data/val_data.zip' #1 H
5 'data/got10k/full_data/train_data/' TWHAH '*.zip' XHF

bash ./tools/convert_datasets/gotl0k/unzip_gotl0k.sh ./data/gotl0k

# A RATE

python ./tools/convert_datasets/gotl10k/gen_gotl0k_infos.py -i ./data/gotl0k -o ./data/

—gotl0k/annotations

# VOT2018

python ./tools/convert_datasets/vot/gen_vot_infos.py —-i ./data/vot2018 -o ./data/
—vot2018/annotations —-dataset_type vot2018

# YouTube-VIS 2019
python ./tools/convert_datasets/youtubevis/youtubevis2coco.py —i ./data/youtube_vis_

2019 -o ./data/youtube_vis_2019/annotations --version 2019

# YouTube-VIS 2021

python ./tools/convert_datasets/youtubevis/youtubevis2coco.py —-i ./data/youtube_vis_

2021 -o ./data/youtube_vis_2021/annotations —--version 2021

SEMPA LA, SCPFH SSRGS IT -

mmtracking

F— mmtrack

F—— tools

— configs

— data

| F— coco

| | F— train2017
| | F— val2017

| | F— test2017

(Rt
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(£ 50

F—— annotations

| F— train
F—— val
li

test

F—— train
F— val
F—— test

|
|
|
|
|
Annotations (the official annotation files)

F—— annotations (the converted annotation files)

—
[
0
<
Y
@]

— MOT15/MOT16/MOT17/MOT20
F— train
| | F— test

| | %—— annotations

crowdhuman

F— annotation_train.odgt

F— annotation_val.odgt

F—— train

\ F—— Images

| — CrowdHuman_trainOl.zip
I

CrowdHuman_train02.zip

(Rt
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(£ 50

— CrowdHuman_train03.zip

<
—

|
| = va
| \ FA* Images

| | — CrowdHuman_val.zip

| — annotations

| | F— crowdhuman_train.json

| | — crowdhuman_val.json

|

F— 1vis

F—— train (the same as coco/train2017)
Fg* val (the same as coco/val2017)

%—— test (the same as coco/test2017)
F—— annotations

FA* coco_to_lvis_synset.json
lvisv0.5+coco_train. json
lvis_v0.5_train.json
lvis_v0.5_val.Jjson
lvis_vl_train.json
lvis_vl_val.json

lvis_vl_image_info_test_challenge

TTTTTTT

lvis_vl_image_info_test_dev.json

+
V)
O

V)
o]
o]
o
&
[V}
part
I
O
o]
0

test_482_classes.json
test_without_annotations. json
train.json
train_482_classes.json
validation. json

validation_482_classes.json

TTTTTTT

o+
()
0
o+

ArgoVerse
AVA

BDD
Charades
HACS
LaSOT

TTTTTTT

YFCC100M

in

o+
=
V)

T T 1

<
Q
=

F— lasot

.Jjson

(Rt
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(£ 50

— airplane
| F— airplane-1
| — airplane-2

| — ...

}— LaSOTBenchmark
\
|
\
\
|

— anno (the official annotation files)
F— zips

— frames (the unzipped folders)

| F— 0-6LB4FgxoE_0

|

|

T

If anno (the official annotation files)

T

F— TRAIN_11

}— annotations (the converted annotation file)

T 1T T

F— otb100

| F— zips

| | — Basketball.zip
| | — Biker.zip

| \ |— ......

|

}— annotations

(Rt
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(£ 50

F— data

F—— Basketball

|
I = img
|

| — full_data
\ | — train_data

| | — GOT-10k_Train_split_01.zip
| | — ...,

| | F— GOT-10k_Train_split_19.zip
| | F— list.txt

\ |—— test_data.zip

\ | — val_data.zip

| — train

| F— GOT-10k_Train_000001

\ | — ..

| — GOT-10k_Train_009335

| F— list.txt

\4* test

| GOT-10k_Test_000001

|

\ GOT-10k_Test_000180

| list.txt

‘7
|

|

\

|

‘_

TT T

val

GOT-10k_Val_000001

GOT-10k_Val_000180
list.txt

TT T

annotations

F— wvot2018
F— data
\ — ants1
\ | F——color

F— annotations

\ — ...

| — train
\ |—— JPEGImages

|
|
I
| |
I
I
| F— youtube_vis_2019
I
I
I
| | | — wvalid

(Rt
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(£ 50

| — JPEGImages
test
| — JPEGImages

train.json (the official annotation files)
valid.json (the official annotation files)
test.json (the official annotation files)

annotations (the converted annotation file)

F— youtube_vis_2021

train

| — JPEGImages

|— instances.json (the official annotation

valid

|4* JPEGImages

|—— instances.json (the official annotation

test
| — JPEGImages

|— instances.json (the official annotation

annotations (the converted annotation file)

files)

files)

files)

5.2.1 ILSVRC g9%r:E3 3k

¥E data/ILSVRC/annotations F14 3 /> JSON {4

imagenet_det_30plusilcls.json: 17 ImageNet DET | Zi bR 5 B 1Y json 4. 30plusicls
30 FRAEIELE S ImageNet VID HHRHEF A1 30 26, 1cls FIRIATHF ImageNet Det a1y Har 170

KIVER—2, H48 other_categeries,

imagenet_vid_train.json: 47 ImageNet VID | Z: 847735 B JISON {4

imagenet_vid_val.json: fi{ ImageNet VID IS EE RHAE B JISON .

5.2. 2. ®ifriEE
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5.2.2 MOT15/MOT16/MOT17/MOT20 f9%x;¥#0 reid {43k

FATAMOTI7 H B, HABIRELAFL.

¥E data/MOT17/annotations F144 8 /> JSON 344
train_cocoformat.json: & MOT17 | ZkdERRE1E B Y JISON 304,
train_detections.pkl: f{& MOTI17 Il Zr8E /s L4625 55 B/ pickle S04
test_cocoformat . json: £ MOT17 MRS B ISON ({4,
test_detections.pkl: 04 MOTI17 Jili{AE /A JLke M 45 50 B pickle SO,

half-train_cocoformat.json, half-train_detections.pkl, half-val_cocoformat.json
PAJ half-val_detections.pkl HA M train_cocoformat.json, train_detections.pkl #H
I L. half BEMERAG UGS D RgR I BN Jl—2BFR0h half-train, JF—$Fich

half-val,

data/MOT17/reid By H FLEMUTF:

reid

— imgs
F— MOT17-02-FRCNN_000002
| F— 000000.49pg

F— 000001.9pg

F— 000000.9pg
F

|

|

— MOT17-02-FRCNN_000003
|

| 000001 . jpg

|

F— train_80.txt
F— val_20.txt

|
|
|
|
|
|
|
|
F— meta
|
|

train_80.txt HY 80 FIRFE 14 RelD Hntefy 80% 1 0iIlgREE, TR 20% 1ENHHIELE .
IGRERARE train_80. txt HE—FTE & —AICPFL R R B R PR BLSEARZE . AR (E

MOT17-05-FRCNN_000110/000018.3pg 0
MOT17-13-FRCNN_000146/000014.3pg 1
MOT17-05-FRCNN_000088/000004.3pg 2
MOT17-02-FRCNN_000009/000081.3pg 3

MOT17-05-FRCNN_000110 ZE78 MOT17-05-FRCNN #4 )58 110 A

BALSEAE val_20. txt BZEHAI_ERIZRPL.
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reid/imgs FHE A EM MOTL7/train HFEIHE FREXT AT ot . txt FBTEH]. BESLRBITRZE(EAE
[0, num_classes - 1] JEFEH-

5.2.3 crowdhuman B#¥r:E 3043k

¥E data/crowdhuman/annotations H14 2 > JSON {4

crowdhuman_train. json: % CrowdHuman {)l| 28 FRFE(E BB JISON 4. crowdhuman_val.json:
3% CrowdHuman B iE S 4RE(E B R JSON {4

5.2.4 Ivis B9%riE K

JE data/lvis/annotations FA 8 4~ JSON {4

coco_to_lvis_synset.json: f& COCO 1 LVIS 2 5} 3¢ &) ISON {4
1visv0.5+coco_train.json: 5 EHGnTER JISON {4,

lvis_v0.5_train.json: fi& lvisv0.5 YA E B JISON {4,

lvis_v0.5_val.json: 5 visv0.5 IR EEVRIE(E BB JSON ({4,

lvis_vl_train.json: ®& lvisvl JI|ZEMREE B JISON 0.

1vis_vi1_val.json: & Ivisvl MERFERRHEE B ISON 34,
lvis_vl_image_info_test_challenge. json: &4 B visvl MR EEFRIE JSON 344,

lvis_vl_image_info_test_dev.json: & N—4E—K it LVIS Challenge {# 1Y Ivisvl i EEH5
JSON 314,

5.2.5 tao MIRIEI 4K

JE data/tao/annotations HFH 9 4~ JSON {4
test_categories. json: WEFE TAO MRS S8 PAL A2 51 551 1) ISON 3L,

test_without_annotations. json: MR JISON 04, images Ml videos Iitd & SHEN R
SE PR PEAT ) B R AT

test_482_classes.Jjson: MR ES R JISON S,
train.json: & TAO YI|Z4Er LVIS 2 5IFRTERT ISON S,
train_482_classes. json: f &I ZREEHA45 1% ISON 4.
train_with_freeform. json: 7 TAO Y| ZrEE A 2 HIARHER) JSON 3.
validation.json: fil# TAO i LVIS 2 BIARTER JSON SC{:,

validation_482_classes.json: W& NFAERRLE R ISON 14,
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validation_with_freeform. json: f47 TAO WiF&E A L HFRE R JSON S04,

5.2.6 lasot B9#RiEICH3k

JF data/lasot/annotations H 2 4~ JSON {4

lasot_train.json: 7 LaSOT )| Z:&EFRE(E B JSON {4, lasot_test.json: % LaSOT ik
SERREAF B JSON ({4

JF data/lasot/annotations H g 2 4> TEXT 344

lasot_train_infos.txt: f1% LaSOT iJl|Zx4E{5 B 1 TEXT 4. lasot_test_infos.txt: 7 La-
SOT iR 4E (% B.#Y TEXT (4.

5.2.7 UAV123 ¥R 3043

JE data/UAV123/annotations 1 HA 1~ JSON {4
uav123.json: £ UAVI123 FfdErit = 5K ISON ({4,
JE data/UAV123/annotations H4 1 4~ TEXT {4

uav123_infos.txt: 7 UAVI23 R4S B 1) TEXT 014,

5.2.8 TrackingNet B9#x:E F0#1 55 3 43¢

1F data/trackingnet /TEST/frames 43¢ N TrackingNet JUlI{AER) S11 M H 5%, B0 H 5
THEE S ZMErE R . data/trackingnet /TRAIN_{*}/frames NHAG RN SO H 454 .

IF data/trackingnet/annotations H175 2 4~ JSON {4

trackingnet_train.json: fl{ TrackingNet Yl 2k {5 E B JSON X {4, trackingnet_test.
json: ffr TrackingNet MK EEARIAF E) JSON 4.

JF data/trackingnet/annotations 14 2 4> TEXT {4

trackingnet_train_infos.txt: I 7  TrackingNet I 4 £ 5 8 W TEXT BN
trackingnet_test_infos.txt: fI{ TrackingNet JIli{E(F E M TEXT {4,

5.2.9 OTB100 AY%R:EFOELSMMISL {4k

ff data/otb100/data IR OTB100 £ 4E1) 98 M H 5%, BN H S Y img Ut f
AT B F

J£ data/otb100/data/annotations 1 HA 14 JSON 3 {4::

otb100.json: fI£ OTB100 HIEEFRT(E E 1 JSON 4
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JF data/otb100/annotations #1414~ TEXT {4

otb100_infos.txt: 35 OTB100 ${E (= B i TEXT {4,

5.2.10 GOT10k aY#x:EF0FR ST 43

1t data/got10k/train X NG GOTI0k ISR H 5%, MU H 5 T A & U ir A K R
data/got10k/test fll data/got10k/val FEAG IR H F45H .

JF data/got10k/annotations H1F 3 4~ JSON 3/4::

got10k_train.json: {14 GOT10k YI|Z4EbrHA(E B JSON SO,
got10k_test.json: {4 GOTI10k it AR S B JSON .

got10k_val.json: & GOT10k FEEARE S BT JSON 44,

JF data/got10k/annotations g 54~ TEXT f4:

got10k_train_infos.txt: 4 GOTI0k i)l|Z:4E(5 B TEXT ({4
gotl1l0k_test_infos.txt: % GOT10k MXEE(E &1 TEXT 34,
got10k_val_infos.txt: 7 GOTI10k Iil4{5 B i) TEXT {4,
got10k_train_vot_infos.txt: & GOTI0k train_vot R48{5 E 1 TEXT {4,

got1l0k_val_vot_infos.txt: f1% GOTI0k val_vot X4 -8E(E B TEXT L.

5.2.11 VOT2018 AadR:EFOFLSMMISL 4 3

1E data/vot2018/data Xf¥ A VOT2018 diadef) 60 R4 H 5%, BP0 H Sk T color (%,
W E BT

J£ data/vot2018/data/annotations i A —/> JSON 3 {4-:

vot2018.3son: & VOT2018 HaEr1:1E B JISON {4,

JE data/vot2018/data/annotations A —/> TEXT 3 {4:

vot2018_infos.txt: flE VOT2018 $iE4E(= 1% TEXT {4,

5.2.12 youtube_vis_2019/youtube_vis2021 g9 313

JE data/youtube_vis_2019/annotations B{# data/youtube_vis_2021/annotations FA 3
A~ JSON 3044

youtube_vis_2019_train.json/youtube_vis_2021_train.json: w5 F
youtube_vis_2019/youtube_vis2021 I Zx4E HRE(E B HJ JISON 304,
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youtube_vis_2019_valid. json/youtube_vis_2021_valid. json: ) /ET =
youtube_vis_2019/youtube_vis2021 Z&F4E 1 RBE(E 2.1 JISON 314,
youtube_vis_2019_test.json/youtube_vis_2021_test.json: ®H 5 &

youtube_vis_2019/youtube_vis2021 i HRE(E B 1Y JISON 0.
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CHAPTER O

EITHANHESE SRE

MMTracking Jy Bl A FE MR B 7 2 Fhda k. X SRR N 17E model_zoo.md R TEANUERT . PATRHF
JEZR A B BB RIAR R S BT AT S5, g

o i AR AS R AP PR S e b A THE R
o TERRERRSE D0 DA BRI (HEBEAIITAG) o
o FERMER S B TR,

6.1 I8
FATERAE 7045 E RO B B & TR SR I B Y SCPE Il b A THEBE AR AR o AR T AE 1 LA )

TR, R SO A, WRZ S e B R PR i nTHEIFIG 3K s 3 AT AT AR SC
P4 PR TR G . FET, BATVASHRSEOUE4 A jpg’ . “jpeg’ F1 “.png’ ZEREAIE T

6.1.1 {EFH VID =&Y 3 1THIE

DA BAIAR T DASE AR H A DS 2Rk — ey AAREHEA THE R

python demo/demo_vid.py \
S{CONFIG_FILE}\
-—input S${INPUT} \
—-—checkpoint ${CHECKPOINT_FILE} \

(Fogks)
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(& L)
[-—output ${OUTPUT}] \

[-—device S${DEVICE}] \

[——show]

INPUT Fl OUTPUT 37 mp4 MUAFAS = FN S Jerg =
S

e OUTPUT: W[MUALIH /NS IS . QR ARFEE OUTPUT, (] ——show & 5KHf R MA .
* DEVICE: 4. Ak cpu 8{# cuda: 0 %,

o ——show: E&ELHE R,
-

python ./demo/demo_vid.py \
./configs/vid/selsa/selsa_faster_rcnn_r101_dc5_1x_imagenetvid.py \
—-input VIDEO_FILE} \
——-checkpoint ../mmtrack_output/selsa_faster_rcnn_r101_dc5_1x_imagenetvid_20201218_
—172724-aa9%61lbcc.pth \

——output OUTPUT} \

——show

6.1.2 {H MOT/VIS {RE#1THEIE

PATR AR AT DA I 22 H B R B A28 sl 3 A1 81 - SRR 0 By ARl PR A T AL

python demo/demo_mot_vis.py \
CONFIG_FILE} \
——input INPUT} \
-—output OUTPUT}] \
——checkpoint CHECKPOINT_FILE}] \
——score—-thr SCORE_THR} \

[

[

[

[-—device DEVICE}] \
[-—backend S{BACKEND}] \
[

——show]

INPUT Fl OUTPUT 374 mp4 MUATAS HI S etk =
S
e OUTPUT: A[HLIE/RAYH A4S . R AFEE ouTPUT, i ——show &S R MAI

* CHECKPOINT_FILE: WURCATERE U HEMH pretrains PR E T AU ZET, AF2BAAL
O T e

* SCORE_THR: I 1 B ERHEAY AT 23 IR (EL.
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* DEVICE: %45, Ak cpu 8{3# cuda: 0 %,
* BACKEND: HJ#ALARFRHER) JG0m. Wik cv2 B plt.
* ——show: &7 SEHT R RN o

MOT 1

python demo/demo_mot_vis.py \
configs/mot/deepsort/sort_faster-rcnn_fpn_4e_motl7-private.py \

——input demo/demo.mpéd \

——output mot.mpd \

R 1817 demo_mot_vis.py Wf, FATEBEMHAE private WRECEST, PFOX SR E AT
TN I 25

VIS {1
(BB SR ISR FBAL T checkpoints/ PRI,

python demo/demo_mot_vis.py \
configs/vis/masktrack_rcnn/masktrack_rcnn_r50_fpn_12e_youtubevis2019.py \
——input VIDEO _FILE} \
——-checkpoint checkpoints/masktrack_rcnn_r50_fpn_12e_youtubevis2019_20211022_
—194830-6cabb9le.pth \
——output OUTPUT } \

——show

6.1.3 {Ef SOT =B ITHEE

A BHIAS T DAGE FH B H A R A 2R 0 A g ADUSEA TR -

python demo/demo_sot.py \
CONFIG_FILE}\

——input INPUT} \

——checkpoint CHECKPOINT_FILE} \
[-—output OUTPUT}1 \

[-—device DEVICE }] \

[-—show]

INPUT Il OUTPUT 3ZH mpd MR RSO IeAs 2

TS
* OUTPUT: AIYLE /RSN kA4S, WRAKAEE OUTPUT, /] ——show 5L AR
e DEVICE: R4 . Ak cpu 8{# cuda:0 4.

e ——show: LN BRI,
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* ——gt_bbox_file: YRR ESCAREICIFERAR . FATH A OIS —WibriE . WRIXSHEHEE , IR
T 2Tl i B HE .

Bil5-

python ./demo/demo_sot.py \

./configs/sot/siamese_rpn/siamese_rpn_r50_20e_lasot.py \

-—input VIDEO_FILE} \

——checkpoint ../mmtrack_output/siamese_rpn_r50_1x_lasot_20211203_151612-dadb3c66.
—pth \

[-—output OUTPUT }] \
[-—show] \
[-—gt_bbox_file GT_BBOX_FILE}]

6.2 i

AR s AT E SRR RS BB R, SR AR AT -

* iR GPU

* BT Z R GPU

© AR
FEM SR, ARG AR APL, Fef 1A 0 samples_per_gpu = 1,
BRI LAGE I LATF iy 2 SR — A Hd gk .

# single—-gpu testing
python tools/test.py CONFIG_FILE [-—checkpoint CHECKPOINT_FILE}] [--out RESULT_
SFILE}] [—-—eval EVAL_METRICS}]

# multi-gpu testing

./tools/dist_test.sh CONFIG_FILE GPU_NUM [-—checkpoint CHECKPOINT_FILE}] [——
—out RESULT_FILE}] [--eval EVAL_METRICS}]
SR

e CHECKPOINT_FILE: FAURIEE CIF44 . 76N H K48 MOT ByER AT BE L, M el & S g
FERTIRE 4 .

* RESULT_FILE: pickle M il M ARSI, WERALTTHEE, SRR S8 TR LT

* EVAL_METRICS: M TIFMH&5RITEIR. ARV T 834, H14n, bbox i H T ImageNet VID,
track i@ I F LaSOT, bbox and t rack #§i&E T MOTI17,

* ——cfg-options: HURIGE, WIERCE R EIEXRIEA I BERCE S
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* ——eval-options: HURFEE, WIEIFALHCE R BEEXRED dataset.evaluate() BB ZHL, LS EH
TR

« ——format-only: HRIRE, FRFFEARNE IR,
6.2.1 i VID {2E R4

R e & T HBBAE SCF E3CF K checkpoints/ B,

1. ¥£ ImageNet VID | illjiz DFF, 3 H.3Ff# bbox mAP,

python tools/test.py configs/vid/dff/dff_faster_rcnn_r101_dc5_1x_imagenetvid.py \
—-checkpoint checkpoints/dff_faster_rcnn_r101_dcb5_1x_imagenetvid_20201218_
172720-ad732el17.pth \
——out results.pkl \

-—eval bbox

2. ffiH 8 GPUs it DFF, 7 H ¥4 bbox mAP,

./tools/dist_test.sh configs/vid/dff/dff_faster_rcnn_r101_dc5_1x_imagenetvid.py 8.
=\

——checkpoint checkpoints/dff_faster_rcnn_r101_dc5_1x_imagenetvid_20201218_
—172720-ad732e17.pth \

—--out results.pkl \

—-—eval bbox

6.2.2 Jii{ MOT {2EY R4l

1. #£ MOT17 |t Tracktor, IfHiFfi CLEAR MOT $847%.

python tools/test.py configs/mot/tracktor/tracktor_faster-rcnn_r50_fpn_4e_motl7-
—public-half.py \

—-—eval track

2. f#if 8 GPUs jilli Tracktor, 7 HiFfl CLEAR MOT %47 .

./tools/dist_test.sh \
configs/mot/tracktor/tracktor_faster-rcnn_r50_fpn_4e_motl7-public-half.py 8 \

-—eval track

3. QNSRAESE 1 S SRS 25 A B SRR A SR 4R, Trackor, {RFE ZLAE config H B A M i) (S BEF-1H)
Xt W AR
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model = dict (
detector=dict (
init_cfg=dict (
type='Pretrained',
checkpoint="'/path/to/detector_model')),
reid=dict (
init_cfg=dict (
type='Pretrained',

checkpoint='/path/to/reid_model'))

6.2.3 ik SOT WERIRHI

1. ¥ LaSOT _iiljiz SiameseRPN++, J H#fili success £/l normed precision,

—-—out results.pkl \

—-—eval track

python tools/test.py configs/sot/siamese_rpn/siamese_rpn_r50_20e_lasot.py \
——-checkpoint checkpoints/siamese_rpn_r50_1x_lasot_20211203_151612-dadb3c66.

2. f#i[H] 8 GPUs jlljix, SiameseRPN++, f HiTff success F1 normed precision.

—-—out results.pkl \

—-—eval track

./tools/dist_test.sh configs/sot/siamese_rpn/siamese_rpn_r50_20e_lasot.py 8 \

——-checkpoint checkpoints/siamese_rpn_r50_1x_lasot_20211203_151612-dadb3c66.

6.2.4 i VIS {R=E R Al

RFARE LTI GALE R AL T checkpoints/ UK,

1. 7£ YouTube-VIS 2019 _[-}lli MaskTrack R-CNN, If H/E > H FHE 3 551 zip SCf4»

python tools/test.py \

—194830-6ca6b9le.pth \
—-out RESULTS_PATH}/results.pkl \
——-format-only \

—-—eval-options resfile path=5{RESULTS_PATH

configs/vis/masktrack_rcnn/masktrack_rcnn_r50_fpn_12e_youtubevis2019.py \

—-checkpoint checkpoints/masktrack_rcnn_r50_fpn_12e_youtubevis2019_20211022_
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2. {fi[f] 8 GPUs 7£ YouTube-VIS 2019 | jllizt MaskTrack R-CNN, F HE 4> H T4 45519 zip S0

./tools/dist_test.sh \
configs/vis/masktrack_rcnn/masktrack_rcnn_r50_fpn_12e_youtubevis2019.py \
——checkpoint checkpoints/masktrack_rcnn_r50_fpn_12e_youtubevis2019_20211022_

—194830-6cabb9le.pth \

-—out RESULTS_PATH/}/results.pkl \
——format-only \

——eval-options resfile path=S${RESULTS_PATH

6.3 lgk

MMTracking t1 4 {IZRRE ARG BE TR ED A TH . AR R i esriEdidiage (B MOT17) _EiI%h fe
SUBERL (FE configs 7).

BROATEOL Y, FAEREA epoch Z JSHERIESE L iPAlRL, fEnl DA i A ZRe B SCHF s interval 240k
B At ] R o

evaluation = dict (interval=12) # & 12 /- epoch TEfr— kA,

FGEBENRE : TCE SO ERIA S S ZORE X 8 4> GPU Y. A4l Linear Scaling Rule, HISR Gl AN IR 4
1) GPU ifg4> GPU i FIA IR i, WFFEBCE S batch size MUE HR2E> 3, flfn: 1r=0.01 J)
F 84~ GPU * 1 img/gpu, 1r=0.04 fiT 16 4~ GPU * 2 imgs/gpu.

6.3.1 2 GPU ij)ll%k

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

FEVISEINI, F SRRV TS PR IR B) T ot % F St LB fvhg worie_dli x sl CLI
W) ——work-dir ZHH8E .

6.3.2 & GPU i)l

FATIRME T tools/dist_train.sh RELA GPU LiEshilgk. EAHEMT:

bash ./tools/dist_train.sh \
CONFIG_FILE \
GPU_NUM} \

[optional arguments]

TS AR
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WREALE— S F R 2 M5, B, 764 8 > GPU Wdlgs F kT 2 4 4-GPU Y55, %
REAME S feE A E T (BRIAH 29500) DAREGIEAR i5E .

ARG dist_train.sh RKFINGAES, BRTPAEH AN a2 R BB g 11

. VISIBLE_DEVICES=0,1,2,3 PORT=29500 ./tools/dist_train.sh CONFIG_FILE} 4

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

6.3.3 ZH il

QAR GARE F il ethernet JEEERIZ G ¥Las, BRI PAME AT @4
EHE G L

NNODES=2 NODE_RANK=0 PORT=$MASTER_PORT MASTER_ADDR=S$SMASTER_ADDR bash tools/dist_train.

—sh SCONFIG S$GPUS

T GhlA L

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

—~sh $CONFIG $GPUS

2, ARG M S I B LA ML IS, IR ARmE .

ARG 52 slurm SR L GHLAE, B0T DA I RAE SR S HLds L — R a2 ok B et 55, (B2 abiifs
KEAERIRETSEMSE, BT PASFslurm_train.sh,

6.3.4 {&f Slurm &%

Slurm J&—Z AT T E AT S HE RS . 78 Slurm ZHAAERE F, BRI DA slurm_train.sh 3EE5)
YIATSS, IR SRy A2 4 sl 4.

FA AT
[GPUS=${GPUS}] ./tools/slurm_train.sh ${PARTITION JOB_NAME CONFIG_FILE} ${WORK_
~DIR

BT AR AU A T A i SRR A &
1 Sturm I, FF2EH 5 DA R J7 302 — B H eI
L. it --options WG H . MAFEMEMMTN, FVEASEUURIGHCE.

CUDA_VISIBLE_DEVICES=0,1,2,3 GPUS=4 ./tools/slurm_train.sh PARTITION JOB_
—NAME } configl.py WORK_DIR} —-options 'dist_params.port=29500"

CUDA_VISIBLE DEVICES=4,5,6,7 GPUS=4 ./tools/slurm_train.sh PARTITION JOB__
—NAME } config2.py WORK_DIR} —--options 'dist_params.port=29501"
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2. B USOE S AL B AN ] A8 15 3 11

fE configl.py HiXE

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

JE config2.py FXE

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

SRIGRT A configl.py #l config2.py BHEIPMES .

CUDA_VISIBLE_DEVICES=0,1,2,3 GPUS=4 ./tools/slurm_train.sh ${PARTITION JOB_
—NAME } configl.py ${WORK_DIR
CUDA_VISIBLE_DEVICES=4,5,6,7 GPUS=4 ./tools/slurm_train.sh ${PARTITION JOB_
NAME } config2.py ${WORK_DIR

6.3.5 % VID R4l

1. #F ImageNet VID F11 ImageNet DET | il|Z;x DFF, &1 & )5—1 epoch ${ili bbox mAP.

bash ./tools/dist_train.sh ./configs/vid/dff/dff_faster_rcnn_rl101_dc5_1x_imagenetvid.
—py 8 —-work-dir ./work_dirs/

6.3.6 ill% MOT {ERIR I
%% MOT. SORT. DeepSORT LA J% Trackor BCEEHY MOT Jrik, (R ZI% a1 reid iz,
i3 B MOT B,

Lk

WERARARZN 2 H AR ER BRI 2Rk 2% . A T 3% MMDetection, /5 H 75 224E config BTG I—F 7401
USE_MMDET=True, &5 {#i | 5 MMDetection #H [ 5 i1 TE . T Z% w4 faster_renn_r50_fpn.py.

15 ¥ MMTracking 1 MMDetection 7F base config /85 R [A]: detector {{f{J& model fj— T
ik, #i4n, MMDetection 71} Faster R-CNN [ config 411 :

model = dict (
type='FasterRCNN',

{HAE MMTracking H, config 41" F :

6.3. %k 4
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model = dict (
detector=dict (
type='FasterRCNN',

X HA—AE MOT17 IRl #5i2, HAEEEAS epoch 4535 1l bbox mAP fE {3l :

bash ./tools/dist_train.sh ./configs/det/faster-rcnn_r50_fpn_4e_motl7-half.py 8 \

——work—-dir ./work_dirs/

2. I|%; RelD iz

VRTT REFE 3EAE MOT 8 i 52 137 T il 45 RelD #7286 {717E MMTracking Hf 574 RelD 4% f il
4k, XjedET MMClassification SEPLY

X HA—AE MOT17 IRl #5i2, HAEEEAS epoch 4535 1Tl bbox mAP fEfl:

bash ./tools/dist_train.sh ./configs/reid/resnet50_b32x8_MOT17.py 8 \

——work—-dir ./work_dirs/

3. SR BRI RelD BRI, AT S0k MOT B Gk % H AR B0

6.3.7 ll% SOT EE RHl

1. £ COCO. ImageNet VID #1 ImageNet DET _|i/l|%: SiameseRPN++, #X J5 M 25 10 4~ epoch 3% 20 > epoch

P4 success., precision £l normed precision.

bash ./tools/dist_train.sh ./configs/sot/siamese_rpn/siamese_rpn_r50_20e_lasot.py.

—-—work—-dir ./work_dirs/

6.3.8 i)l VIS &R HI

1. ¥£ YouTube-VIS 2019 $3E4E Fi)l|%: MaskTrack R-CNN., [T YouTube-VIS 7% 4 $24E validation £ )33 %%
S, RISl B PR S 3 04

bash ./tools/dist_train.sh ./configs/vis/masktrack_rcnn/masktrack_rcnn_r50_fpn_
—12e_youtubevis2019.py 8 \

—-work—-dir ./work_dirs/
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CHAPTER /

£ F B E X e EEIET

TEATT R, R T IR G 18 SRR SRR A A TR PR AT 1 25 -
FALPRINT :

L g B e SRR (Wn2RiEH )

2. g E SRR (J2RAE )

3. MERTLE S

4. i

5.0 ML HfEFRTRA

71 1. EEEENRER

E MMTracking " ST EUIR AR 47 UA AR WA -

L R EE A EALN CocoVID 42,

2. PR .
T FAVEE B —Fh Ik, B R EA S
tutorials/customize_dataset.md it T 5 H & LHIREM TR .
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7.2 2. EEEHERE

AR TAFES T B BB R R
e tutorials/customize_mot_model.md
¢ tutorials/customize_sot_model.md

e tutorials/customize_vid_model.md

7.3 3. EEEHEXH

T AL S, AT AT AR i 2 B b A2 sl A2 . tutorials/config.md 4L T4 X AL & REW E L1

AFARE -

7.4 4. JJIgRFER

TR BRI RCE SO G R, R FRIsTT

python tools/train.py ${NEW_CONFIG FILE

SRR Y RS2 w2

7.5 5. JliA FOiEEIE

IR VSRR, R HRiETT

python tools/test.py S{NEW_CONFIG_ FILE ]

S{TRAINED MODEL} ——-eval bbox track

SRR Y A 2 2% A e R P

44
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https://mmtracking.readthedocs.io/zh_CN/latest/tutorials/config.html

CHAPTER 8

TRREE X

FAIHE python U N FATHIRC ERSE . IR AT ATE SMMTracking/configs T # 2 iy A E #5011

AT EIACA R A TR E RS, X5 EFRATHAT 4P L L. ARW] PAEAT python tools/
print_config.py /PATH/TO/CONFIG E&HFE-MACE .

8.1 BEMASHIEHEE

ffiff] “tools/train.py” BY “tools/test.py” PEAAESI}, IRAIPAFEE ——cfg-options FJFHUSILHECE .
o SEHTHCE SO A S S B

n] DA ¥ B8 G TC P o B R ) I 8 BB Bk T, 5 4 ——cfg-options model.detector.
backbone.norm_eval=False JFAUE T M4 g it BN BB U =

o SEBTC BSOS AP ) T LB

TR E SR rh, — SOl A A — s . BN, MK K £ data.test.pipeline
W H e — IR [dict (type='LoadImageFromFile'), ...] o WERARARILHIK L+ 1)
'LoadImageFromFile' B} 'LoadImageFromiWebcam' , /RA] PA#i ] ——cfg-options data.
test.pipeline.0.type=LoadImageFromWebcam,

« HORARTHIIE.

WARE RIS KRBT . BIANECE Sl 8 workflow=[ ("train', 1)1 . WERARAE
S XA E, PRI PATRE ——cfg-options workflow="[ (train, 1), (val,1)1" . HEg|5”
TN T SR ROTHEAEEAL, H HAEFRE NS5 N A RREEH 2.
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8.2 BLE N &

confiqg/_base_ A& 3 AL 42 H1 452 dataset, model, default_runtime. 42275 ¥ AT PASHE 15X 2
{4445, 40 DFF, FGFA. SELSA. SORT. DeepSORT. Hi3kH _base_ WAL RIELEFR N primitive

XHF SR R BT BCE, HUUUH —A primitive B & . FTA HABBCE AL primitive L& H 48K . £
R, BRHRIGIE 3.

AT ETHSR, FRATEBOIT & WA k. Blan, niiET Faster R-CNN fif 7 —284& 0, ] Pl PASE
WIIIRE _base_ = ../../_base_/models/faster_rcnn_r50_dc5.py F4HRKE A Faster R-CNN

Z5H, IR AR B S B L B B
AR AR — A SR T kA 2B B ik, IR AT ATE configs FAIHE—ICFk

XXX_rcnn,

PR SO 2% mmev,

8.3 EEENXfF&EFI

ARG A T AEOR a4 O SO HEBOT A3 AR R AR 2

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

{xxx} @WHTFE, [yyy] 2EFEK.
e {model}: FERIZEAL YN dff. tracktor., siamese_rpn &,
e [model setting]: FUGEIAIDPEEIRE, B dff, tracktor H{fi Y faster_rcnn,
e {backbone}: FET M, filil r50 (ResNet-50), x101 (ResNeXt-101),
* {neck}: FAHEL, B4 fpn. c5.

* [norm_setting] : #RE(LIRE, B T bn (Batch Normalization ) ANFEZLH:IH PASL , FoAd bR iE L 2L b 40
gn (Group Normalization), syncbn (Synchronized Batch Normalization) #§W 3R], gn—-head/gn-neck
Fon GN ALY TR S H/BIRLHES, 1 gn-all s GN W TEAEAL, Gl T M4, A
B, AALSLER .

e [misc]: B HEHAMIE/AFE, U0 dconv. gcb, attention, albu, mstrain,

* [gpu x batch_per_gpul: GPU %{H PAKEF GPU WREA%L, BRIAMH 8x2.

e {schedule}: JIZBHE, HIK 4e. Te. 20e %, 20e Fin 20 N JEM .

e {dataset}: FIHEEU imagenetvid, motl7, lasot.
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8.4 ECE NIRRT

AR 55 B C B SCPF S5 AR5 5 2% M. DT o
AU H e
% H AR IR I
FHARER B

8.5 W hlialE
8.5.1 BHETHEE PN —EFE

YRATPARE. _delete_=True RZMEEEAHE F ) F LB, 41N A S5 mmev

8.5.2 EHEEEPHIIPEEE

P SO T s ) A i, BN SE ) train_pipeline/test_pipeline. (HFERE, 1
FHECE PR R AR S, PR R R AR AL B A ) B . glan, FRATAEE R S A K
WA TR A i, SELSA . ref_img_sampler &% {i TAR E& o ) oo ] A% &

_base_ = ['./selsa_faster_rcnn_r50_dc5_1x_imagenetvid.py"']

# dataset settings
ref_img_sampler = dict (
_delete_=True,
num_ref_imgs=14,
frame_range=[-7, 71,
method="test_with_adaptive_stride'")
data = dict(
val=dict (
ref_img_sampler=ref_img_sampler),
test=dict (

ref_img_sampler=ref_img_sampler))

FATE e 2 SOFY ref_img_sampler SRR HIR(EE] data FBO XM ALE .
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CHAPTER 9

BEXHEE

X E E RS, VREERT AR HEE R CocoVID #%2X, t AT PASEEL— A~ Hag Bda 4 - X MMTracking,
FATE VORI E s 2 254 B CocoVID #83, XAERERAT PAE ] CocovideoDataset KT . FEXFE L
T, AR T BSOS B AR B AR T classes ZEAIBITT,

9.1 BHIBERE A CocoVID

9.1.1 CocoVID #xiF3C 4%

CocoVID U H bR SO B DA i :

« videos: MHFH . HMIESZE S name, 1d BT, B4 name, id. FIBEEEA fps.
width il height.,

e images: BMGFY] . Bk EGHEZ IS file_name, height, width, id, frame_id fl video_id
BT, R, frame_id I THEM 0 JFUGHY.

e annotations: SEBIFRHEFH . PR E S bbox, area, id, category_id. instance_id.
image_id fl video_id @ —Fd, Hadr instance_id U T RS .

* categories: FHFH ., FNEHNE R id. name gE—FL,
AL $RAE T — ARSI
Ak SR T A A B AR 1 S 1A
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9.1.2 {gyEE

WAL RS, R BB O B SO A R 1 SO . AR T — M 5 AR E

SE SCBARAR S0, (BB H A e B i CocoVID A3

¥ configs/my_custom_config.py:

# dataset settings
dataset_type = 'CocoVideoDataset'

classes = ('a', 'b', 'c¢', 'd', 'e")

data = dict (
samples_per_gpu=2,
workers_per_gpu=2,
train=dict (
type=dataset_type,
classes=classes,
ann_file="path/to/your/train/data’',
y
val=dict (
type=dataset_type,
classes=classes,
ann_file="path/to/your/val/data',
<)y
test=dict (
type=dataset_type,
classes=classes,
ann_file='path/to/your/test/data',
)

9.2 fERRIEREBRE

MMTracking if 5z L8R £ 00 3 R TR A K A sl 18 el B £ 70
B

* RepeatDataset: fijEHEE BANHIRLE.
e ClassBalancedDataset: M%%ﬁfﬂ@ﬁﬁﬁﬁﬁfﬁ%o
e ConcatDataset: PHEZEIELE.

H ORISR =AM R s, r
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9.2.1 EFHER

A RepeatDataset fEN MM RELHIRE. B0, BSUSUAEURER Dataset_A | HATHEE
SREHRE, TTRARFRC B R

dataset_A_train = dict (
type='RepeatDataset',
times=N,
dataset=dict( # This is the original config of Dataset_A

type='Dataset_A"',

pipeline=train_pipeline

9.2.2 FFHHBER

F AT ClassBalancedDataset 1E i %€ 5 o 55 9 28 °F 5 Sl o S B2 5 42 1 09 4 75 22 5
Bk BB self.get_cat_ids (idx) ¥ ¥ ClassBalancedDataset Z&. |4, ZE{f B &
oversample_thr=1e-3 EE IR Dataset_A, FIEUFRN:

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

pipeline=train_pipeline

9.2.3 BHEMIER

A =R IR AP
L AR BRI BRI INIR, ARSI, AT DARFRC &S B~ o g el

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

pipeline=train_pipeline

9.2. [EAKIEEEEE 51
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AR 2 H AR B G B R AR BRIA Ry SO RN B SR AT A . A SRR AR B
PP G B A — AR T N, /RPTPARE separate_eval=False H{REM=UF:

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

pipeline=train_pipeline

2. QAR EEE R BRI AUARTR W] ARG B SO AR Oy s s ek

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
Iy
val = dataset_A_val,
test = dataset_A_test
)

TZ TR AR SR [RRE SRR PRI, BRI 5 Ao AN i S e A T B PP A
3. FAIR R R UE L ConcatDataset K,

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))

XAV Pl i separate_eval=False JCRITA AR E AT — PRI
WHHER:
1. separate_eval=False {Bi% T EIRELETEN{S ] self.data_infos Ji{. T CocoVvID $iE4E
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AEERMT self.data_infos JIAIATHMN. I, CocovID BliEA I HIEEL K
P [, FRATHAEBCR A R B AR e A — BRI T PR

2. fHT ClassBalancedDataset fll RepeatDataset ANCFRFFEMN, [H It ph X Se4i e P42 1M i 2580

SRS

X HAH A EE T 3R Dataset_A fll Dataset_B HE N KAl Mk, RGPHEER WEIESE,

A B AN T B -

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

9.2. FRAMERERSE

53




MMTracking, 4% 0.14.0

9.3 BARERNTE

XTI REAELE, AT MBSO E SO BARF ISR TRk . Bian, AR A2 R AR
SRR =L, ARATRAKE 24 BRSO SR IC B SO R P ) H AR S I A 2 2. Bt A & B shad i s HoA A FLSK
PREAE.

classes = ('person', 'bicycle', 'car')
data = dict (
train=dict (classes=classes),
val=dict (classes=classes),

test=dict (classes=classes))

MMTracking i SCFRFASCPEFFEERCRE , SXAESCFR M T AP ARE L. BN, X classes.txt WHIITHEL:

person
bicycle

car

J T AR B B A & M SOPR B AR, BRI B SR Ao 5l

classes = 'path/to/classes.txt’
data = dict (
train=dict (classes=classes),
val=dict (classes=classes),

test=dict (classes=classes))
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cHAPTER 10

BE X HFEmL R

MMTracking H A4 P FhBICHE 7K £k -
o HEKIEF, X5 MMDetection H 1) 415 B AH [H]
o Wt/ ZEKIE F

10.1 E5kE R RIETLE R

YRR B, W PAZ % MMDetection #f%. I4h, MMTracking 875 S5 [) 2 Ab -

o FMAY videoCollect SLP AR MMdetection HH) Collect #H{LL, {H & 81 H T IR NE 45 .
f: frame_id fll is_video_data J@MEuBRIAE k.

10.2 Z5kE F I RIETILERRE

TEZHAGOLT . N7 LRI AL P 3K Ao X 32202 O] 75 2 A — I P X KB WOREZ A2 %
i, PASEFISSEIGRRIRERE . 5 Se %8R Bk IE A R BAL BISC L, RO 2 5K I R A AL B S Bt it
I ARSF AN SRR AR o
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https://mmdetection.readthedocs.io/en/latest/tutorials/data_pipeline.html
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10.2.1 1. RESE

— HIRATRE] W AR:, FRATREREERUIN S 2 Wi bR
PA CocovideoDataset Affl, FATHKEL ref_img_sampling FRREEMMES % B AR .

from mmdet.datasets import CocoDataset

class CocoVideoDataset (CocoDataset) :

def _ init_ (self,
ref_img_sampler=None,
*args,
**kwargs) :
super().__init__ (*args, **kwargs)

self.ref_img_sampler = ref_img_sampler

def ref_img_sampling(self, **kwargs):

pass

def prepare_data(self, idx):
img_info = self.data_infos[idx]
if self.ref_img_sampler is not None:

img_infos = self.ref_img_sampling(img_info, **self.ref_img_sampler)

FEXFFOLR , INEAIAREA T 4 dict, M2 MRS KBE A MSHE I 1ist [dict]. X4
T EA IR K K 7 AR

10.2.2 2. FR5I4bEEFIM SR B

FEX—4, BATIAT I R et BRI A (5 5

LK P g FAC BAL R AR T I A, R L, AR IE ARSI IE R e 52 AR, RSN BiTAL
MRS TSR A, R — S TSR, NEEEA RS IA R

P i B BRI 7 48K T MMDetection, {Hi2 48112 U R MUBERAL 2L

from mmdet.datasets.builder import PIPELINES

from mmdet.datasets.pipelines import LoadImageFromFile

@PIPELINES.register_module ()
class LoadMultiImagesFromFile (LoadImageFromFile) :

(Qi¥i#3)
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def _ _init__ (self, *args, **kwargs):

super () .__init__ (*args, **kwargs)

def _ call_(self, results):
outs = []
for _results in results:
_results = super().__call__ (_results)
outs.append(_results)

return outs

A, R EIEINSEL share_params A E R I A FHHBEYLR T

10.2.3 3. HHESEEBA (NMRFE)

WRSHE B4, AR ConcatvideoReferences RAFMIEARINENAGSHE . A5,
A ARE RIS HE AR R 2.

10.2.4 4. BRESEREAE R —1TFH

)i, HAIF seqbefaultFormatBundle KIFEIRIIFIR LN TIHILK, 1RGSR
XA R AT AL B K R R

train_pipeline = [

dict (type='LoadMultiImagesFromFile'),
dict (type='SeglLoadAnnotations', with_bbox=True, with_track=True),
dict (type="'SegResize', img_scale=(1000, 600), keep_ratio=True),
dict (type='SegRandomFlip', share_params=True, flip_ratio=0.5),
dict (type="'SegNormalize', **img_norm_cfqg),
dict (type="'SegPad', size_divisor=16),
dict (

type='VideoCollect',

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

dict (type="'SegDefaultFormatBundle', ref_prefix='ref')
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cHaPTER 11

B € X AL55 B Fria MR R

FATIE R AL R 3 2R
o KRS GEE R —IKIE T P P AR R 27, 9140 Faster R-CNN.
s mElfliitdy s HEMWIKE R Z Rz E R 4eE, #ian: FlowNetSimple.
« B REZIKE T FHEMAL:, G141 EmbedAggregator,

11.1 #EIn—FHeoian2s

127 MMDetection AR IT A HS: I 25

11.2 Ehn—NHaEzEh it it2s

11.21 1. EL—MiEshfEiHEE (Fian: MyFlowNet)

B — P mmtrack/models/motion/my_flownet .py.

from mmcv.runner import BaseModule

from ..builder import MOTION

@MOTION.register_module ()

(Rt
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class MyFlowNet (BaseModule) :

def _ init_ (self,
argl,
arg2) :

pass

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

pass

11.2.2 2. 5| \{EIR

MRA]PAYE mmt rack /models/motion/__init_ .py FIIATFHEH—FT.

from .my_flownet import MyFlowNet

i, N TR IR, RIS T ATE config SUPFHE AT JLAT AR SEEL

custom_imports = dict (
imports=['mmtrack.models.motion.my_flownet.py'],

allow_failed_imports=False)

11.2.3 3. EJRI8 config 304

motion=dict (
type="MyFlowNet',
argl=xxx,

arg2=xxx)

11.3 Eh—/NMEHES2E

11.31 1. EL—1REE

B 7= —A8 0 mmt rack /models/aggregators/my_aggregator.py.

from mmcv.runner import BaseModule

from ..builder import AGGREGATORS

(Rt
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@AGGREGATORS . register_module ()
class MyAggregator (BaseModule) :

def _ init_ (self,
argl,
arg2) :

pass

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

pass

11.3.2 2. G \IEIR

YRA] PATE mmt rack /models/aggregators/__init_ .py FIMATFNHE—FT.

from .my_aggregator import MyAggregator

o, N TR EUR IR {UR, ARIE T DATE config SR HIEIMA T JLAT AR L HL

custom_imports = dict (
imports=['mmtrack.models.aggregators.my_aggregator.py'l]l,

allow_failed_imports=False)

11.3.3 3. EJRI8 config 3L

aggregator=dict (
type="'MyAggregator',
argl=xxx,

arg2=xxx)

11.3. E— T HREE
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cHAPTER 12

BEX % HiRIRERREY

FN B TR R S 2
o BRERGE AU AR ALPFBR IR R Y 2R o SRR ] H AR LT -
o KlgR: RN SKIE R PR AR 4R, B0 Faster R-CNN,
o shfliitas s IHRAWOZ S FE B, Bl RREENA.
o BPIGR RO T IBCRAE Y i A SE R, fI40: BaseRelD.

o WRESK T HEBUREAZ RS IaS IE E T ERALE . Bl —NRAE 2 SOKBCE (1170 52

121 EIN—A-FEIERER S

1211 1. EXL—NIRERZE

BB —AH 0 mmt rack /models/mot /trackers/my_tracker.py. BaseTracker sefE{tEEPisiR
ERELA APTs, FAMER IR ERAS AR 1% 2E, B PR PAS:%5 BaseTracker [ 3CRYK T R40YY .

from mmtrack.models import TRACKERS

from .base_tracker import BaseTracker

@TRACKERS.register_module ()

class MyTracker (BaseTracker) :



https://github.com/open-mmlab/mmtracking/tree/master/mmtrack/models/mot/trackers/base_tracker.py
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def _ init_ (self,
argl,
argz,
*args,
**kwargs) :
super () .__init__ (*args, **kwargs)

pass

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

pass

12.1.2 2. G| \{HR

YRA] PATE mmt rack /models/mot /trackers/__init_ .py AT —4T-

from .my_tracker import MyTracker

o, N TR EUR IR {UR, ARIE T DATE config SR HIEIMA T JLAT AR L HL

custom_imports = dict (
imports=['mmtrack.models.mot.trackers.my_tracker.py'l],

allow_failed_imports=False)

12.1.3 3. EJRI8 config 3L

tracker=dict (
type="'MyTracker',
argl=xxx,

arg2=xxx)

12.2 #@In—Eese S

1275 MMDetection Z LRI A HAG I %
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12.3 Ehn—HaEEhdit2s

12.3.1 1. EL—MiEzhf&iHEE (fian: MyFlowNet)

BrEE— S mmtrack/models/motion/my_flownet.py.,

WEHRAZIZ AN THEL R — R ST B, AR PAZKIK mmev . runner [ BaseModule, HRMI4E7K Object.

from mmcv.runner import BaseModule

from ..builder import MOTION

@MOTION.register_module ()
class MyFlowNet (BaseModule) :

def _ init_ (self,
argl,
arg?2) :

pass

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

pass

12.3.2 2. S| \ER

PRA]PAYE mmt rack /models/motion/__init_  .py FHAFEH—FT.

from .my_flownet import MyFlowNet

0, N TR IR Y, AR T ATE config SUPF RS INA TR JLAT RSB :

custom_imports = dict (
imports=['mmtrack.models.motion.my_flownet.py'l]l,

allow_failed_imports=False)

12.3. #IM—AHEiEEh {558 65
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12.3.3 3. E|JRIE config 3L

motion=dict (
type="'MyFlowNet',
argl=xxx,

arg2=xxx)

12.4 EIM—/NFHBEIRFIER

12.4.1 1. EL—NRFRE (Hign: MyRelD)

BriE— N mmtrack/models/motion/my_flownet.py,

from mmcv.runner import BaseModule

from ..builder import REID

@REID.register_module ()
class MyReID (BaseModule) :

def _ init_ (self,
argl,
arg2) :

pass

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

pass

12.4.2 2. G| \{HR

MRA] PATE mmt rack /models/reid/__init_ .py FIIATIH—4T.

from .my_reid import MyRelID

o, N TR ORI U, RIS T PATE config SR HIEINA T JLAT R SEEL

custom_imports = dict (
imports=['mmtrack.models.reid.my_reid.py'],

allow_failed_imports=False)
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12.4.3 3. EJRIE config 3L

motion=dict (
type='MyReID',
argl=xxx,

arg2=xxx)

12.5 EIN— FHEERERSL

12.5.1 1. EX—1ERERL (#l40: MyHead)

Hrid—A 4 mmtrack/models/track_heads/my_head.py.

from mmcv.runner import BaseModule

from mmdet .models import HEADS

@HEADS.register_module ()

class MyHead (BaseModule) :

def _ init_ (self,
argl,
arg2) :

pass

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

pass

12.5.2 2. G| \{HR

YRA] PATE mmt rack /models/track_heads/_ _init_ .py A TFHE—FT.

from .my_head import MyHead

o, N TR ORI U, RIS T PATE config SR HIEINA T JLAT R SEEL

custom_imports = dict (
imports=['mmtrack.models.track_heads.my_head.py'],

allow_failed_imports=False)

12.5. #Ein—/EHoERERSk
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12.5.3 3. EEJRIE config 3L

motion=dict (
type="'MyHead',
argl=xxx,

arg2=xxx)

12.6 HEIN—NETROB R RS

12.6.1 1. EL—MRKELH

fBE PRAEEE G I — AN B 1 2 BB MyLoss SRFATi FAERIH. hik, RFF 2 & X—A 3 mmtrack/
models/losses/my_loss.py. BEifgs weighted_loss A DAXTHA 5% pRECHY B &5 R T B e Z 1
B .

import torch

import torch.nn as nn

from mmdet .models import LOSSES, weighted_loss

@weighted_loss

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

return loss

@LOSSES.register_module ()

class MyLoss (nn.Module) :

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

self.loss_weight = loss_weight

def forward(self,
pred,
target,
weight=None,
avg_~factor=None,
reduction_override=None) :
assert reduction_override in (None, 'none', 'mean', 'sum')

reduction = (

(Rt
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reduction_override if reduction_override else self.reduction)
loss_bbox = self.loss_weight * my_loss(
pred, target, weight, reduction=reduction, avg_factor=avg_~factor)

return loss_bbox

12.6.2 2. G| \{HR

MRA] PAYE mmt rack /models/losses/__init_ .py FIIATHEH—4T.

from .my_ loss import MyLoss, my_loss

o, N TR ORI U, RIS T PATE config SCAF AT JLAT R SEEL

custom_imports=dict (
imports=['mmtrack.models.losses.my_loss'],

allow_failed_imports=False)

12.6.3 3. EJRIE config 3L

AT R R AL, R B R loss_xxx Xif. fRi% MyLoss @M FRIHES, WFHEAE head KigH
HK loss_bbox,

loss_bbox=dict (type="MyLoss', loss_weight=1.0))
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cHAPTER 13

B E X 5 HARIR B AR EY

TN AR AL 5y 4 2
o ETMS: E@EZ M THEEFEE ) FCN W4, filln: ResNet, MobileNet.
o BEAIHUE: R ER T M ARSI 4144, lin: ChannelMapper,FPN.
« BEELGES: A TRRE S A, i BREET.
o WURBREC TR R BT TERIE, B4 FocalLoss, L1Loss,

13.1 EM—1EHET AL
XL, Ffi]Ph MobileNet 4y Ik R 7 il JF 42— BFALYE-

1311 1. ¥ Y —AEEFMLE (Hli0: MobileNet)

Bl 7 —ANH 0 mmt rack /models/backbones/mobilenet . py

import torch.nn as nn

from mmcv.runner import BaseModule

from mmdet.models.builder import BACKBONES
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@BACKBONES .register_module ()
class MobileNet (BaseModule) :

def _ _init__ (self, argl, arg2, *args, **kwargs):

pass

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

pass

13.1.2 2. 5|3 ER

YRA]PAYE mmt rack /models/backbones/__init_ .py ¥ NHE—4T

from .mobilenet import MobileNet

o, N TR IR Y, AR T ATE config SUPF RS INDA TR LAT RSB :

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

allow_failed_imports=False)

13.1.3 3. | /R4 config 34

model = dict (

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

arg2=xxx),

13.2 Ehn— BRI

13.21 1. EL—MRERGES (Hitn: MyFPN)

AEE—AN 0 mmt rack /models/necks/my_fpn.py

from mmcv.runner import BaseModule

(Rt
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from mmdet .models.builder import NECKS

@NECKS.register_module ()
class MyFPN (BaseModule) :

def _ _init__ (self, argl, arg2, *args, **kwargs):

pass

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

pass

13.2.2 2. 5|3 {EIR

YRATPAYE mmt rack /models/necks/__init__ .py ¥ NHE—4T

from .my_ fpn import MyFPN

s, O TR EUR AR {UR, ARiE T DATE config S HEMA TR JLAT R SEHL:

custom_imports = dict (
imports=['mmtrack.models.necks.my_fpn.py'],

allow_failed_imports=False)

13.2.3 3. E|JRIE config 3L

neck=dict (
type="MyFPN',
argl=xxx,

arg2=xxx),

13.3 Ehn— AR E AR

13.3.1 1. EL—MRERSLE (fitn: MyHead)

B 7ZE—A3 0 mmt rack /models/track_heads/my_head.py

from mmcv.runner import BaseModule

(Rt
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from mmdet .models import HEADS

@QHEADS .register_module ()
class MyHead (BaseModule) :

def _ _init__ (self, argl, arg2, *args, **kwargs):

pass

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

pass

13.3.2 2. 5|3 ER

PRATPAYE mmt rack /models/track_heads/__init_ _.py ¥ NHE—4T

from .my_ head import MyHead

s, O TR EUR AR {UR, ARiE T DATE config S HEMA TR JLAT R SEHL:

custom_imports = dict (
imports=['mmtrack.models.track_heads.my_head.py'],

allow_failed_imports=False)

13.3.3 3. E /R4 config L%

track_head=dict (
type='MyHead"',
argl=xxx,

arg2=xxx)

13.4 10— HEIH K E B

PRS2 HHT I ok eR 4K
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cHAPTER 14

BEMIGEE

141 BEXLIZE

14.1.1 B5%E X Pytorch hiy{fi{t 28

AT L SFF M Pytorch FrA AL , H HLAUE config ST H B ECEC B RIAT BT« 140, ASRARGEA] ADAM,
AT

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

Y OB ) R B LRSI L config SUAF T RYMALERRY 1r S8, (& W PAEL B IR Pytorch
i) API doci BS54

14.1.2 BEN B ML E

14.1.3 1. EL—THBIMIL2E

—AEE IS I
BE ARSI AL AR Myoptimizer, EHSH a, b, oo RFHEHIL— B X mmtrack/core/

optimizer/my_optimizer.py.

from torch.optim import Optimizer

from mmcv.runner.optimizer import OPTIMIZERS

(Rt
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@QOPTIMIZERS.register_module ()

class MyOptimizer (Optimizer):

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

14.1.4 2. ZHRALBF N T A28

AT REMS IR B Bk R, BN s AR Ea g mt . AT ARy SOk L
o JEXff mmtrack/core/optimizer/__init__ .py HH|A

e X module [ #%5| AF| mmt rack/core/optimizer/__init_ .py, PAEYEMEREENS A I IZ R
FEME .

from .my_optimizer import MyOptimizer

o XE config L {#i [l custom_imports ZFBIHTIHE

custom_imports = dict (imports=['mmtrack.core.optimizer.my_optimizer.py'], allow_

—failed_imports=False)

TEWH I B, Bidt mmtrack.core.optimizer.my_optimizer.MyOptimizer ¥£#ig| A,
MyOptimizer Ko H M. R ROTIAMNZE RS Myoptinizer WISCHE, AR EER
XFE mmtrack.core.optimizer.my_optimizer.MyOptimizer 5| A%,

Sl b AR AT ARF AR E SRR SR H 5, R BHRBIRITYE H S AE PYTHONPATH B REW L] .

14.1.5 3. ¥ config X #HPIEEMILEE

YR AT ATE config ] optimizer XIgffi ] MyOptimizer, ¥E config SCfHr, JFAGILLARE LU

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

N TR E TR, X AT AR AR

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

ARBIRA — S TR RE S8, i TR — 2 RS R. fH T Al s e A

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

from mmtrack.utils import get_root_logger

from .my_optimizer import MyOptimizer

@OPTIMIZER_BUILDERS.register_module ()

class MyOptimizerConstructor (object) :

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

def _ call_ (self, model):

return my_optimizer

BRI AR A R 2 72 0L, BTV DA A T 2 A

14.1.7 gaSpeYizE

BABAAL RSB BT B AL AR OB AR (BN SR E ) 2 BB B 790 ATHI2E T — L85
AT AR E Rl I YSRGS B . KRR AT LA E did i PR, issue SRAGE|HE 2 A BLE.

o PETIRBEEER MR AE NS — LUBI TG BB EE R R A E VI Shad R . AR s :

optimizer_config = dict (

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

WRAREY config k7K T 564 config, 7 HE L UCE 7L/ SLGl config, R EBLE _delete=True REHA
WEBEE . PRI L config SCI
o S Sh b PR AR R MR B . FRATT SRRl A B R AR ) AR R Bl e, (A DA R
77 e S B AR A ) SRR R A, Bl R IEAE 3D AR Y config S fiid
P8 . L4715 2:% CyclicLrUpdater and CyclicMomentumUpdater.

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

step_ratio_up=0.4,

(Rt
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)

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

step_ratio_up=0.4,

14.2 B3%E LI%iEES

AN L2 Phof > RJH NG, BlU CosineAnnealing #l Poly. WFFrRN:
* Poly JHEERS

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

e CosineAnnealing JHE#Y

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

min_lr_ratio=le-5)

143 BEM ITIER

TR — s (BB, BRE) mlk, HRIEEBITNF SR E. BOABEWT:

workflow = [('train', 1)]

AR FER TR B, ARE, G 0] REAR R A AR R UE A g —SERE R AR (Bl 2%
PRECRIERGD) . IXAREOLS, FRATRE LT :

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

XHE, el —RINZB B, RFAT— IR B
TR
L. BRI SRR A SAERAUEGT BB -
2. config " K HET total epoch j& HIRIERINZRH BLR &, ALl B
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3. TAER [ ("train', 1), ('val', 1)1 Ml [ ('train', 1) ] HALHA EvalHook, [H} EvalHook
B after_train_epoch A, Wik LIERINE ML after_val_epoch HFiHHMA . KHIitt,
[("train',1), ('val', 1)1 fl [ ("train',1)] M~ RREIEE runner REAERE D UNZRIEIAE RS
TR IEAR BT R sRAL

144 HELHF

1441 BE N BCEIMHT

14.4.2 1. TH— 1 FvaF

RN, B EFE IS — A F 4T MMTracking 37 H7E I 2B B [ 52 LT TRIL, {8 20T pA
7£ mmtrack 5 FF mmtrack RS E il & 0025 config & L— AT X BLFRATT 25—~ FE mmtrack
Hf AN T, IFAE training HE T E RGOS -

from mmcv.runner import HOOKS, Hook

@HOOKS . register_module ()

class MyHook (Hook) :

def

def

def

def

def

def

def

_init_ (self, a, b):

pass

before_run(self, runner):
pass

after_run(self, runner):
pass

before_epoch(self, runner):
pass

after_epoch(self, runner):
pass

before_iter (self, runner):
pass

after_iter (self, runner):

pass

WIS T, APEERELEING B D B before_run, after_run, before_epoch,

14.4. HENF
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after_epoch,before_iter,and after_iter #THATHIEIE .

14.4.3 2. ER— A FEHF

ERTH B Th MyHook, #RW]PAYE mmtrack/core/utils/__init__.py ¥HIRTH—4T

from .my_ hook import MyHook

i, N TR IR Y, AR T ATE config SUPF RS INA R JLAT R LB :

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

allow_failed_imports=False)

14.4.4 3. g config

custom_hooks = [

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

YRA AT DA 1 15 B B IR] priority SF NORMAL B\ 3% HIGHEST XRik B4 IS

custom_hooks = [

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

TETEM R 8 T BRI S 40 NORMAL,

14.4.5 {&f MMCV h 2% Y 55

R T E A MMCV Hg SCEBI, AT DAELIERAE config SCPE ARSI :

custom_hooks = [

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

Lo 8 7R 2l custom_hooks Ry, MATHE:
* log_config
* checkpoint_config
* evaluation
* Ir_config
* optimizer_config
¢ momentum_config

TEX 8, R H&EH T2 VERY_Tow fLsEdt, HARMIMLIEH N NOoRMAL, EIAMEAEC &G
A& optimizer_config, momentum_config fil 1r_config., XBIFKATE/RAIPAH log_config,
checkpoint_config fil evaluation f{HIZEIE .

1447 BREEST

MMCV " runner ffiff] checkpoint_config AUHE A (R 74 7

checkpoint_config = dict (interval=1)

I E LA E max_keep_ckpts RANPRAE—H0 Iy A, n]PAREE save_optimizer RULE G FR
TS E. B2 ESHEA RGTHT

14.4.8 HiE$9¥

log_config WHEZ AN HEH T, H AR EMRFEE. HAH MMCV X#f WandoLoggerHook,
MlflowLoggerHook, TensorboardLoggerHook, EAKEHARIPASHE H T

log_config = dict(
interval=50,
hooks=[
dict (type='TextLoggerHook"'),
dict (type='TensorboardLoggerHook")
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14.4.9 F{&EF

config i) evaluation REFHRMIGIT 4 T FRT intertal. start &REHES, HALS LB

metric ¥HifE A dataset.evaluate ()

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

1 tools/H X NHAMEM T ZH MM T A,
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cHAPTER 15

MOT MiXetS 48 &

tools/analysis/mot/mot_param_search.py JHIAR DA R MOT BB IR 2 BISE. B TR
S BRI ZER], ZBAS M S tools/test . py BIARZKAL

X HA 7R (R SR 7R A 8 i e S
L& P (e s o
FCAAR AT DARE SCATR I FE 4

search_metrics = ['MOTA', 'IDF1', 'FN', 'FP', 'IDs', 'MT', 'ML']

2. R EGHR RS EREUE
TR AR B EAAS AT 7

model = dict (
tracker=dict (
type='BaseTracker',
obj_score_thr=0.5,
match_iou_thr=0.5

)

AR ZOX AR BRI SR, T 2R X ez 2 B T

model = dict (

tracker=dict (

(Rt
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(£ 50

type='BaseTracker',

obj_score_thr=[0.4, 0.5, 0.6],

match_iou_thr=[0.4, 0.5, 0.6, O.

7]

BIASFEIATIE 12 500, FCRA RIS R .
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cHAPTER 106

SiameseRPN++ it S 4% &

tools/analysis/sot/sot_siamrpn_param_search.py fi¥# & SiameseRPN++ i i1 IR EiAH ¢
24 penalty_k, lr fllwindow_influence. VRFGEAESHUINT R 1L ABTHA N SEY LRI .

1E UAV123 _ERGES RN

./tools/analysis/sot/dist_sot_siamrpn_param_search.sh [${CONFIG_FILE}] [SGPUS] \
[-—checkpoint CHECKPOINT}] [--log LOG_FILENAME }] [—-—eval EVAL}] \
[--penalty-k-range 0.01,0.22,0.05] [--lr-range 0.4,0.61,0.05] [--win-infu-range 0.01,
—0.22,0.05]

1 OTB100 [ y#E2 R a6

./tools/analysis/sot/dist_sot_siamrpn_param_search.sh [${CONFIG_FILE}] [SGPUS] \
[-—checkpoint CHECKPOINT}] [--log LOG_FILENAME }] [—--eval EVAL}] \
[--penalty-k-range 0.3,0.45,0.02] [--lr-range 0.35,0.5,0.02] [--win-infu-range 0.46,0.
—55,0.02]

1E VOT2018 LS REH:

./tools/analysis/sot/dist_sot_siamrpn_param_search.sh [${CONFIG_FILE}] [SGPUS] \
[-—checkpoint CHECKPOINT}] [--log LOG_FILENAME }] [--eval EVAL}] \
[--penalty-k-range 0.01,0.31,0.05] [-—-lr-range 0.2,0.51,0.05] [-—win-infu-range 0.3,0.
—56,0.05]

85




MMTracking, 4% 0.14.0

86

Chapter 16. SiameseRPN++ jllifB}&#i8%&



CHAPTER 17

HES#

tools/analysis/analyze_logs.py AR DMRIEIIZE H & SCOF2 Hil 151 2% B A LA B mAP {28

python tools/analysis/analyze_logs.py plot_curve [-—-keys KEYS}] [—--title TITLE}]o
— [-—legend LEGEND }] [--backend BACKEND }] [--style STYLE }] [—--out OUT_FILE }]
JUAMIT

o RIS TN 2R R R

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

—legend loss_cls

o RGBT 7 FEVA R 5 S iR K, HARAE I pdf SO

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

—bbox —--out losses.pdf

o TE[R—3K K o EL AP IRiZ 4T bbox mAP,

python tools/analysis/analyze_logs.py plot_curve logl.json log2.json ——-keys bbox_
—mAP --legend runl run2

o VTR

python tools/analysis/analyze_logs.py cal_train_time log.json [-—-include-outliers]
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AR R

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 18

REVEE IR

18.1 ZHiEHE

tools/analysis/publish_model.py JJIASA] DAES B 2 k fifsis

TEFFRI EAL3] AWS 2Z i, VKA BER 2 LA T 15
L SRR CPU KR
2. MERLAARIRES R
3. PR SCPR MG A (B RS IS4

python tools/analysis/publish_model.py INPUT_FILENAME

OUTPUT_FILENAME

Hedn:

python tools/analysis/publish_model.py work_dirs/dff_faster_rcnn_r101_dc5_1x_

—imagenetvid/latest.pth dff_faster_rcnn_r101_dc5_1x_imagenetvid.pth

BiEHE o4 dff_faster_rcnn_r101_dc5_1x_imagenetvid_20201230-{hash id}.pth.
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cHAPTER 19

HEARANITRRAR

19.1 Hi=EEMES

tools/analysis/print_config.py MIAH] DAk il e RO E, BLHE I AR BCE -

python tools/analysis/print_config.py CONFIG} [-h] [-—-options OPTIONS [OPTIONS...
=1 }]
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cHAPTER 20

E#BEE

20.1 v0.6.0 (30/07/2021)

2011 R

o BR =AMEFHIINGRIE (#219), (#221)

20.1.2 i

* SCRFZ HARREMESF I B R AT T AL (#212)

20.1.3 [O)REIEE

o B H HARIREREUR ) — N (#213)
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20.1.4 &H

o i MMCV Hig3EEEs (#220)

o HEME AL S5 VISR (#210)

o VR I ARERER A o S B (#223)

o SV A SCSCRY install.md, quick_run.md, model_zoo.md, dataset.md (#205), (#214)

20.2 v0.5.3 (01/07/2021)

20.2.1 FHiitsm

o SCRFERAULSF IR (#177, #179, #180, #181)

o 7 MIM (#158)

20.2.2 oERiEE

 BREIENE T (#176)
o BSUHA AR B A T (#171)

20.2.3 &B#H

o HEH nms il & (#167)

20.3 v0.5.2 (03/06/2021)

20.3.1 §&H

o [BEEEF (#104, #121, #145)

o WIMEWEIE #111)

I CONTRIBUTING 444 %] mmcev (#112)

« & mmev H1TE T (FP16Hook) (#114, #119)
o UNINT FE ] HABACRS R bibtex FIBERE (#122)
o VRIN docker SCA (#124)

o ffif] mmev 1Y) collect_env (#129)
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https://github.com/open-mmlab/mmtracking/pull/210
https://github.com/open-mmlab/mmtracking/pull/223
https://github.com/open-mmlab/mmtracking/pull/205
https://github.com/open-mmlab/mmtracking/pull/214
https://github.com/open-mmlab/mmtracking/pull/177
https://github.com/open-mmlab/mmtracking/pull/179
https://github.com/open-mmlab/mmtracking/pull/180
https://github.com/open-mmlab/mmtracking/pull/181
https://github.com/open-mmlab/mmtracking/pull/158
https://github.com/open-mmlab/mmtracking/pull/176
https://github.com/open-mmlab/mmtracking/pull/171
https://github.com/open-mmlab/mmtracking/pull/167
https://github.com/open-mmlab/mmtracking/commit/3ccc9b79ce6e14e013268d0dbb53462c0432f357
https://github.com/open-mmlab/mmtracking/commit/fadcd811df095781fbbdc7c47f8dac1305555461
https://github.com/open-mmlab/mmtracking/commit/48a47868abd9a0d96c010fc3f85cba1bd2854a9b
https://github.com/open-mmlab/mmtracking/commit/9a3c463b087cdee201a9345f270f6c01e116cf2c
https://github.com/open-mmlab/mmtracking/commit/b725e63463b1bd795fd3c3000b30ef37832a844d
https://github.com/open-mmlab/mmtracking/commit/49f910878345250d22fd5da1104f1fb227244939
https://github.com/open-mmlab/mmtracking/commit/f1df53dd8e571f4674867919d1886b9fb2024bf9
https://github.com/open-mmlab/mmtracking/commit/1b456423e0aeddb52e7c29e5b0ec3d48e058c615
https://github.com/open-mmlab/mmtracking/commit/a01c3e8fff97a2b8eebc8d28e3e9d9a360ffbc3c
https://github.com/open-mmlab/mmtracking/commit/0055947c4d19c8921c32ce128ae0314d61e593d2
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o BTGB o SCHORRE (#135, #147, #148)

20.4 v0.5.1 (01/02/2021)

20.4.1 [OREEEE

o B BEFGIRIRAE SCOF T (#80)
=

track_result HHESHKRE (#86)

NS

Z

* B Z HARREAEUS A F 1) wait_time (#92)

)

20.4.2 §&H

* 34 DeepSORT fii /il EAR BeA Il (#100)

20.5 v0.5.0 (04/01/2021)

2051 &5

* MMTracking £, 4 & 1fi!

20.5.2 FiF

o SCRAALH ARH I 75 75: DFF, FGFA, SELSA

o W Z HARIR B SORT/DeepSORT, Tracktor

o CERRY PR H ARIREE 7 SiameseRPN++

20.4. v0.5.1 (01/02/2021)
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https://github.com/open-mmlab/mmtracking/commit/dc367868453fdcb528041176a59ede368f0e2053
https://github.com/open-mmlab/mmtracking/pull/80
https://github.com/open-mmlab/mmtracking/pull/86
https://github.com/open-mmlab/mmtracking/pull/92
https://github.com/open-mmlab/mmtracking/pull/100
https://arxiv.org/abs/1611.07715
https://arxiv.org/abs/1703.10025
https://arxiv.org/abs/1907.06390
https://arxiv.org/abs/1602.00763
https://arxiv.org/abs/1703.07402
https://arxiv.org/abs/1903.05625
https://arxiv.org/abs/1812.11703
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CHAPTER 23

mmtrack.apis

mmtrack.apis.inference_mot (model, img, frame_id)

Inference image(s) with the mot model.
S8
e model (nn.Module)—The loaded mot model.
* img (str | ndarray)—FEither image name or loaded image.
e frame_id (int)—frame id.
&[0 ndarray]: The tracking results.
JREIRAEY dict[str

mmtrack.apis.inference_sot (model, image, init_bbox, frame_id)

Inference image with the single object tracker.

S8
* model (nn.Module)—The loaded tracker.
* image (ndarray) —Loaded images.
* init_bbox (ndarray) —The target needs to be tracked.
e frame_id (int) —frame id.

J& 0] ndarray]: The tracking results.

JREIRAEY dict[str
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mmtrack.apis.inference_vid (model, image, frame_id, ref_img_sampler={ frame_stride’: 10,
‘num_left_ref_imgs” 10})

Inference image with the video object detector.
S
e model (nn.Module)—The loaded detector.
* image (ndarray) —Loaded images.
e frame_id (int)—Frame id.

* ref_img_ sampler (dict) -The configuration for sampling reference images. Only used

under video detector of fgfa style. Defaults to dict(frame_stride=2, num_left_ref_imgs=10).
j& 1] ndarray]: The detection results.
R EIRHES dict[str

mmtrack.apis.init_model (config, checkpoint=None, device="cuda:0’, cfg_options=None,
verbose_init_params=False)

Initialize a model from config file.
* config (str or mmcv.Config) —Config file path or the config object.
* checkpoint (str, optional)-Checkpoint path. Default as None.

* cfg_options(dict, optional)—Optionstooverride some settingsin the used config.
Default to None.

* verbose_init_params (bool, optional)—Whether to printthe information of ini-

tialized parameters to the console. Default to False.
#&[A] The constructed detector.

R nn.Module

mmtrack.apis.init_random_seed (seed=None, device="cuda’)

Initialize random seed.

If the seed is not set, the seed will be automatically randomized, and then broadcast to all processes to prevent
some potential bugs. :param seed: The seed. Default to None. :type seed: int, Optional :param device: The device

where the seed will be put on.

Default to ‘cuda’ .

J&A] Seed to be used.
RFIRA int

mmtrack.apis.multi_gpu_test (model, data_loader, tmpdir=None, gpu_collect=False)
Test model with multiple gpus.
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This method tests model with multiple gpus and collects the results under two different modes: gpu and cpu modes.
By setting ‘gpu_collect=True’ it encodes results to gpu tensors and use gpu communication for results collec-
tion. On cpu mode it saves the results on different gpus to ‘tmpdir’ and collects them by the rank O worker.

‘gpu_collect=True’ is not supported for now.
BH
* model (nn.Module)—-Model to be tested.
* data_loader (nn.Dataloader)—Pytorch data loader.

* tmpdir (str)-Path of directory to save the temporary results from different gpus under cpu

mode. Defaults to None.
* gpu_collect (bool)-Option to use either gpu or cpu to collect results. Defaults to False.
j&[Al The prediction results.
BRPRH dict[str, list]

mmtrack.apis.single_gpu_test (model, data_loader, show=False, out_dir=None, fps=3,
show_score_thr=0.3)

Test model with single gpu.
S8
e model (nn.Module)-Model to be tested.
* data_loader (nn.Dataloader)—Pytorch data loader.
* show (bool, optional)-If True, visualize the prediction results. Defaults to False.

* out_dir (str, optional)-Path of directory to save the visualization results. Defaults

to None.
* fps (int, optional)-FPS of the output video. Defaults to 3.

* show_score_thr (float, optional) —-The score threshold of visualization (Only
used in VID for now). Defaults to 0.3.

j&[a] The prediction results.
R EIRES dict[str, list]

mmtrack.apis.train_model (model, dataset, cfg, distributed=False, validate=False, timestamp=None,
meta=None)

Train model entry function.
S
e model (nn.Module)—The model to be trained.
* dataset (Dataset) —Train dataset.

» cfg (dict) -The config dict for training.
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distributed (bool) -Whether to use distributed training. Default: False.

validate (bool)—Whether to do evaluation. Default: False.

timestamp (str | None)-Local time for runner. Default: None.

meta (dict

| None) —Meta dict to record some important information. Default: None
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CHAPTER 24

mmtrack.core

24.1 anchor

class mmtrack.core.anchor.SiameseRPNAnchorGenerator (strides, *args, **kwargs)

Anchor generator for siamese rpn.
Please refer to mmdet/core/anchor/anchor_generator.py:AnchorGenerator for detailed docstring.

gen_2d_hanning_windows (featmap_sizes, device="cuda’)

Generate 2D hanning window.

* featmap_sizes (list[torch.size]) —List of torch.size recording the resolution

(height, width) of the multi-level feature maps.
* device (str)-Device the tensor will be put on. Defaults to ‘cuda’ .

B M| List of 2D hanning window with shape (num_base_anchors[i] * featmap_sizes[i][0] *

featmap_sizes[i][1]).
MR [AIEH list[Tensor]

gen_single_level_base_anchors (base_size, scales, ratios, center=None)

Generate base anchors of a single level feature map.

ZH

e base_size (int | float)—Basic size of an anchor.
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e scales (torch. Tensor)—Scales of the anchor.

e ratios (torch. Tensor) —The ratio between between the height and width of anchors

in a single level.

e center (tuple[float], optional) —The center of the base anchor related to a

single feature grid. Defaults to None.
& [A] Anchors of one spatial location in a single level feature map in [tl_x, tl_y, br_x, br_y] format.

JREIFI torch. Tensor

24.2 evaluation

class mmtrack.core.evaluation.DistEvalHook (dataloader: torch.utils.data.dataloader. DataLoader,
start: Optional[int] = None, interval: int = 1,
by_epoch: bool = True, save_best: Optional[str] =
None, rule: Optional[str] = None, test_fn:
Optional[Callable] = None, greater_keys:
Optional[ List[str]] = None, less_keys:
Optional[ List[str]] = None, broadcast_bn_buffer: bool
= True, tmpdir: Optional[str] = None, gpu_collect:
bool = False, out_dir: Optional[str] = None,
file_client_args: Optional[dict] = None,
**eval_kwargs)

Please refer to mmcv.runner.hooks.evaluation.py:DistEvalHook for detailed docstring.

class mmtrack.core.evaluation.EvalHook (dataloader: torch.utils.data.dataloader. DataLoader, start:
Optional[int] = None, interval: int = 1, by_epoch: bool =
True, save_best: Optional[str] = None, rule: Optional[str] =
None, test_fn: Optional[Callable] = None, greater_keys:
Optional[ List[str]] = None, less_keys: Optional[List[str]] =
None, out_dir: Optional[str] = None, file_client_args:
Optional[dict] = None, **eval_kwargs)

Please refer to mmcv.runner.hooks.evaluation.py:EvalHook for detailed docstring.

mmtrack.core.evaluation.bbox2region (bbox)

Convert bbox to Rectangle or Polygon Class object.

%4 bbox (ndarray) —the format of rectangle bbox is (x1, y1, w, h); the format of polygon is (x1,
yl, x2,y2, ).

1& 1] Rectangle or Polygon Class object.
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mmtrack.core.evaluation.eval_mot (results, annotations, logger=None, classes=None, iou_thr=0.5,

ignore_iof _thr=0.5, ignore_by_classes=False, nproc=4)

Evaluation CLEAR MOT metrics.

S

results(list[list[list[ndarray] ] ])—Thefirstlistindicates videos, The second
list indicates images. The third list indicates categories. The ndarray indicates the tracking

results.

annotations (list[list [dict]]) —The first list indicates videos, The second list
indicates images. The third list indicates the annotations of each video. Keys of annotations

are

bboxes: numpy array of shape (n, 4)

labels: numpy array of shape (n, )

instance_ids: numpy array of shape (n, )

bboxes_ignore (optional): numpy array of shape (k, 4)

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

logger (logging.Logger | str | None, optional) —The way to print the

evaluation results. Defaults to None.
classes (1ist, optional)—Classes in the dataset. Defaults to None.
iou_thr (float, optional)-IoU threshold for evaluation. Defaults to 0.5.

ignore_iof_thr (float, optional) —lof threshold to ignore results. Defaults to
0.5.

ignore_by_classes (bool, optional) -Whether ignore the results by classes or

not. Defaults to False.

nproc (int, optional)-Number of the processes. Defaults to 4.

jJ&a] Evaluation results.

JRAIRI dict[str, float]

mmtrack.core.evaluation.eval_sot_accuracy_robustness (results, annotations, burnin=10,

ignore_unknown=True,

videos_wh=None)

Calculate accuracy and robustness over all tracking sequences.

B

results (list[list [ndarray] ])—The first list contains the tracking results of each
video. The second list contains the tracking results of each frame in one video. The ndarray

have two cases:

24.2. evaluation
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— bbox: denotes the normal tracking box in [x1, y1, w, h] format.

— special tracking state: [0] denotes the unknown state, namely the skipping frame after

failure, [1] denotes the initialized state, and [2] denotes the failed state.

* annotations (list [ndarray]) —The list contains the gt_bboxes of each video. The

ndarray is gt_bboxes of one video. It’ sin (N, 4) shape. Each bbox is in (x1, y1, w, h) format.

* burnin —number of frames that have to be ignored after the re-initialization when calculating

accuracy. Default is 10.

* ignore_unknown (bool) —~whether ignore the skipping frames after failures when calcu-

lating accuracy. Default is True.

* videos_wh (list [tuple (width, height), ...]) —The list contains the width
and height of each video. Default is None.

&[] float}: accuracy and robustness in EAO evaluation metric.
R dict{str

mmtrack.core.evaluation.eval_sot_eao (results, annotations, interval=[100, 356], videos_wh=None)

Calculate EAO socre over all tracking sequences.
S8

* results (list[list[ndarray]])—The first list contains the tracking results of each
video. The second list contains the tracking results of each frame in one video. The ndarray

have two cases:
— bbox: denotes the normal tracking box in [x1, y1, w, h] format.

— special tracking state: [0] denotes the unknown state, namely the skipping frame after

failure, [1] denotes the initialized state, and [2] denotes the failed state.

* annotations (1ist [ndarray]) —The list contains the gt_bboxes of each video. The

ndarray is gt_bboxes of one video. It’ s in (N, 4) shape. Each bbox is in (x1, y1, w, h) format.

* interval —an specified interval in EAO curve used to calculate the EAO score. There are
different settings in different VOT challenge. Default is VOT2018 setting: [100, 356].

e videos_wh (list [tuple (width, height), ...])—The list contains the width
and height of each video. Default is None.

&l EAO score in EAO evaluation metric.
JREIRI dict[str, float]

mmtrack.core.evaluation.eval_sot_ope (results, annotations, visible_infos=None)

Evaluation in OPE protocol.

BH
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* results (list[list[ndarray]])—The first list contains the tracking results of each
video. The second list contains the tracking results of each frame in one video. The ndarray

denotes the tracking box in [tl_x, tl_y, br_x, br_y] format.

e annotations (1ist [ndarray])—The list contains the bbox annotations of each video.
The ndarray is gt_bboxes of one video. It” s in (N, 4) shape. Each bbox is in (x1, y1, X2, y2)

format.

e visible_infos (list [ndarray] | None)-If not None, the list contains the visible
information of each video. The ndarray is visibility (with bool type) of object in one video. It’
s in (N,) shape. Default to None.

iz [A] OPE style evaluation metric (i.e. success, norm precision and precision).
R dict[str, float]

mmtrack.core.evaluation.eval_vis (test_results, vis_anns, logger=None)

Evaluation on VIS metrics.
S
* test_results (dict (list [dict])) Testing results of the VIS dataset.
* vis_anns (dict (1ist [dict]))-The annotation in the format of YouTube-VIS.

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

mation during evaluation. Default: None.
& n] Evaluation results.

JREIKI dict[str, float]

24.3 motion

mmtrack.core.motion.flow_warp_feats (x, flow)

Use flow to warp feature map.
S8
* x (Tensor) —of shape (N, C, H_x, W_x).
* flow (Tensor) —of shape (N, C, H_f, W_{).
j&Ia] The warpped feature map with shape (N, C, H_x, W_x).

B2 Tensor
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24.4 optimizer

class mmtrack.core.optimizer.SiameseRPNFpl60ptimizerHook (backbone_start_train_epoch,
backbone_train_layers,
**kwargs)

FP160ptimizer hook for siamese rpn.

B

* backbone_start_train_epoch (int) -Start to train the backbone at back-
bone_start_train_epoch-th epoch. Note the epoch in this class counts from 0, while the epoch

in the log file counts from 1.

* backbone_train_layers (list (str)) —List of str denoting the stages needed be

trained in backbone.

before_train_epoch (runner)

If runner.epoch >= self.backbone_start_train_epoch, start to train the backbone.

class mmtrack.core.optimizer.SiameseRPNLrUpdaterHook (/r_configs=[{type’: step,
start_Ir_factor’: 0.2, ‘end_Ir_factor’:
1.0, 'end_epoch’: 5}, { type’: log’,
start_lr_factor’: 1.0, ‘end_Ir_factor’:
0.1, ‘end_epoch’: 20}], **kwargs)

Learning rate updater for siamese rpn.

%% 1r_configs (1ist [dict])-Listof dict where each dict denotes the configuration of specif-

ical learning rate updater and must have ‘type’ .

get_1r (runner, base_Ir)

Get a specifical learning rate for each epoch.

class mmtrack.core.optimizer.SiameseRPNOptimizerHook (backbone_start_train_epoch,
backbone_train_layers, **kwargs)

Optimizer hook for siamese rpn.

SH

* backbone_start_train_epoch (int) -Start to train the backbone at back-
bone_start_train_epoch-th epoch. Note the epoch in this class counts from 0, while the epoch

in the log file counts from 1.

* backbone_train_layers (1ist (str)) —List of str denoting the stages needed be

trained in backbone.

before_train_epoch (runner)

If runner.epoch >= self.backbone_start_train_epoch, start to train the backbone.
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24.5 track

mmtrack.core.track.depthwise_correlation (x, kernel)

Depthwise cross correlation.
This function is proposed in SiamRPN-++.
SH
* x (Tensor) —of shape (N, C, H_x, W_x).
* kernel (Tensor) —of shape (N, C, H_k, W_k).
&[] of shape (N, C, H_o, W_o). H_o=H_x - H_k + 1. So does W_o.
a2 Tensor

mmtrack.core.track.embed_similarity (key_embeds, ref_embeds, method="dot_product’, temperature=-
1)

Calculate feature similarity from embeddings.
S8
* key_embeds (Tensor)—Shape (N1, C).
* ref_embeds (Tensor)—Shape (N2, C).

* method(str, optional)-Method to calculate the similarity, options are ‘dot_product’

and ‘cosine’ . Defaults to ‘dot_product’ .
* temperature (int, optional)-Softmax temperature. Defaults to -1.
& Ia] Similarity matrix of shape (N1, N2).
B2 Tensor

mmtrack.core.track.imrenormalize (img, img_norm_cfg, new_img_norm_cfg)

Re-normalize the image.

SH

* img (Tensor | ndarray) -Input image. If the input is a Tensor, the shape is (1, C, H,
W). If the input is a ndarray, the shape is (H, W, C).

* img_norm_cfg (dict) —Original configuration for the normalization.

* new_img norm_cfg (dict) -New configuration for the normalization.
j&[a] Output image with the same type and shape of the input.
BRMIZHAL Tensor | ndarray

mmtrack.core.track.interpolate_tracks (tracks, min_num_frames=5, max_num_frames=20)

Interpolate tracks linearly to make tracks more complete.
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This function is proposed in “ByteTrack: Multi-Object Tracking by Associating Every Detection Box.” ‘Byte-
Track<https://arxiv.org/abs/2110.06864>°_.

ZH

* tracks (ndarray) —With shape (N, 7). Each row denotes (frame_id, track_id, x1, y1, x2,

y2, score).

* min_num_frames (int, optional)-The minimum length of a track that will be in-

terpolated. Defaults to 5.

* max_num_frames (int, optional)-The maximum disconnected length in a track.
Defaults to 20.

S|
The interpolated tracks with shape (N, 7). Each row denotes (frame_id, track_id, x1, y1, x2,
y2, score)
MR EEHI ndarray

mmtrack.core.track.outs2results (bboxes=None, labels=None, masks=None, ids=None,
num_classes=None, **kwargs)

Convert tracking/detection results to a list of numpy arrays.
S
* bboxes (torch.Tensor | np.ndarray)—shape (n,5)
* labels (torch.Tensor | np.ndarray)—shape (n,)
* masks (torch.Tensor | np.ndarray)-shape (n, h, w)
* ids (torch.Tensor | np.ndarray)-shape (n,)
* num_classes (int) —class number, not including background class
Bl
list(ndarray) | list[list[np.ndarray]]]: tracking/detection results of each class. It may contain keys
as belows:
* bbox_results (list(np.ndarray]): Each list denotes bboxes of one category.

» mask_results (list[list[np.ndarray]]): Each outer list denotes masks of one category.

Each inner list denotes one mask belonging to the category. Each mask has shape (h, w).
PR AIZRFE dict[str

mmtrack.core.track.results2outs (bbox_results=None, mask_results=None, mask_shape=None,
**kwargs)

Restore the results (list of results of each category) into the results of the model forward.

¥
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* bbox_results (1ist [np.ndarray])—Each list denotes bboxes of one category.

* mask_results (list[list [np.ndarray] ])—Each outer list denotes masks of one
category. Each inner list denotes one mask belonging to the category. Each mask has shape
(h, w).

* mask_shape (tuple[int])—The shape (h, w) of mask.

Bl
tracking results of each class. It may contain keys as belows:

* bboxes (np.ndarray): shape (n, 5)

* labels (np.ndarray): shape (n, )

» masks (np.ndarray): shape (n, h, w)

* ids (np.ndarray): shape (n, )
BREEHE tuple

24.6 utils

mmtrack.core.utils.crop_image (image, crop_region, crop_size, padding=(0, 0, 0))

Crop image based on crop_region and crop_size.
S8
* image (ndarray) —of shape (H, W, 3).
* crop_region (ndarray) —of shape (4, ) in [x1, yl1, x2, y2] format.
e crop_size (int)—Crop size.
* padding (tuple | ndarray)—of shape (3, ) denoting the padding values.
&[] Cropped image of shape (crop_size, crop_size, 3).
R EIJRAE ndarray

mmtrack.core.utils.imshow_mot_errors (*args, backend='cv2’, **kwargs)

Show the wrong tracks on the input image.
%4 backend (str, optional)-Backend of visualization. Defaults to ‘cv2’ .

mmtrack.core.utils.imshow_tracks (*args, backend='"cv2’, **kwargs)

Show the tracks on the input image.
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mmtrack.datasets

25.1 datasets

class mmtrack.datasets.BaseSOTDataset (img_prefix, pipeline, split, ann_file=None, test_mode=False,

bbox_min_size=0, only_eval_visible=False,

file_client_args={"backend’: disk’}, **kwargs)

Dataset of single object tracking. The dataset can both support training and testing mode.

S

img_prefix (str) —Prefix in the paths of image files.
pipeline (1ist [dict])—Processing pipeline.
split (str) —Dataset split.

ann_file (str, optional)-The file contains data information. It will be loaded and

parsed in the self.load_data_infos function.
test_mode (bool, optional)—Default to False.

bbox_min_size (int, optional)—-Only bounding boxes whose sizes are larger than

bbox_min_size can be regarded as valid. Default to 0.

only eval_visible (bool, optional) —Whether to only evaluate frames where

object are visible. Default to False.

file_client_args (dict, optional)—-Arguments to instantiate a FileClient. De-
fault: dict(backend=" disk’ ).
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evaluate (results, metric=[track’], logger=None)

Default evaluation standard is OPE.

SH

e results (dict (list[ndarray])) —tracking results. The ndarray is in (x1, y1, x2,

y2, score) format.
e metric(list, optional)—defaultsto[ ‘track’ 1].
¢ logger (logging.Logger | str | None, optional)—defaults to None.

get_ann_infos_from_wvideo (video_ind)

Get annotation information in a video.
%% video_ind (int) —video index
Bl
{ ‘bboxes’ : ndarray in (N, 4) shape, ‘bboxes_isvalid’ : ndarray, ‘visible’ :ndarray}.

The annotation information in some datasets may contain ‘visible_ratio’ . The bbox is in

(x1, y1, x2, y2) format.
BRI dict

get_bboxes_from_video (video_ind)

Get bboxes annotation about the instance in a video.
%% video_ind (int) —video index
B
in [N, 4] shape. The N is the number of bbox and the bbox is in (x, y, w, h) format.
R MERH ndarray

get_img_infos_from_video (video_ind)

Get image information in a video.
¥ video_ind (int) —video index
RAl { ‘filename’ : list[str], ‘frame_ids’ :ndarray, ‘video_id’ :int}
BEIRR dict

get_len_per_video (video_ind)

Get the number of frames in a video.

get_visibility_from_video (video_ind)

Get the visible information of instance in a video.

load_as_video
The self.data_info is a list, which the length is the number of videos. The default content is in the following

format: [
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{ ‘video_path’ : the video path ‘ann_path’ : the annotation path ‘start_frame_id’ : the starting

frame ID number contained in

the image name
‘end_frame_id’ : the ending frame ID number contained in the image name

‘framename_template’ : the template of image name

]

pre_pipeline (results)

Prepare results dict for pipeline.
The following keys in dict will be called in the subsequent pipeline.

prepare_test_data (video_ind, frame_ind)
Get testing data of one frame. We parse one video, get one frame from it and pass the frame information to

the pipeline.
S8
* video_ind (int) —video index
e frame_ind (int) —frame index
R | testing data of one frame.
R dict

prepare_train_data (video_ind)
Get training data sampled from some videos. We firstly sample two videos from the dataset and then parse

the data information. The first operation in the training pipeline is frames sampling.
¥ video_ind (int) —video index
R[] training data pairs, triplets or groups.
RMIRAY dict

class mmtrack.datasets.CocoVID (*args: Any, **kwargs: Any)

Inherit official COCO class in order to parse the annotations of bbox- related video tasks.
BH
* annotation_file (str) —location of annotation file. Defaults to None.

* load_img_as_vid (boo1l) -If True, convert image data to video data, which means each

image is converted to a video. Defaults to False.

convert_img to_vid (dataset)

Convert image data to video data.
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createIndex ()

Create index.

get_img_ids_from_ins_id (insld)

Get image ids from given instance id.
¥ insId (int)—The given instance id.
iR [A] Image ids of given instance id.
R EIZRAY Tist[int]

get_img_ids_from_vid (vidld)

Get image ids from given video id.
%% vidId (int)-The given video id.
i’ [H] Image ids of given video id.
MR list[int]

get_ins_ids_from_vid (vidld)

Get instance ids from given video id.
¥ vidlId (int)-The given video id.
B M| Instance ids of given video id.
RAIRE list[int]

get_vid_ids (vidlds=[])

Get video ids that satisfy given filter conditions.

Default return all video ids.
¥ vidlds (1ist [int])-The given video ids. Defaults to [].
&[0 Video ids.
R ARAY list[int]

load_vids (ids=[])

Get video information of given video ids.

Default return all videos information.
¥ ids (1ist [int])—The given video ids. Defaults to [].
J&[A| List of video information.

WBREIZRAY Qist[dict]
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class mmtrack.datasets.CocoVideoDataset (load_as_video=True, key_img_sampler={"interval’: 1},
ref_img_sampler={filter_key_img’: True, 'frame_range’:
10, ‘method’: ‘uniform’, 'num_ref_imgs™ I,
return_key_img’: True, ’stride’: 1}, test_load_ann=False,
*args, **kwargs)
Base coco video dataset for VID, MOT and SOT tasks.

ZH

* load_as_video (bool) -If True, using COCOVID class to load dataset, otherwise, using
COCO class. Default: True.

* key_img sampler (dict)—Configuration of sampling key images.
* ref_img sampler (dict)—Configuration of sampling ref images.

* test_load_ann (bool)—If True, loading annotations during testing, otherwise, not load-

ing. Default: False.

evaluate (results, metric=[ bbox’, track’], logger=None, bbox_kwargs={ classwise’: False, ‘iou_thrs’: None,
‘metric_items’: None, proposal_nums’: (100, 300, 1000)}, track_kwargs={ignore_by_classes’:
False, ‘ignore_iof _thr’: 0.5, ‘iou_thr’: 0.5, ‘nproc’: 4})
Evaluation in COCO protocol and CLEAR MOT metric (e.g. MOTA, IDF1).

S8
e results (dict) —Testing results of the dataset.

e metric(str | list[str])-Metricsto be evaluated. Options are ‘bbox’ , ‘segm’

‘track’ .

)

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

formation during evaluation. Default: None.
* bbox_kwargs (dict) —Configuration for COCO styple evaluation.
* track_kwargs (dict) —Configuration for CLEAR MOT evaluation.
& [H] COCO style and CLEAR MOT evaluation metric.
BREPRA dict[str, float]

get_ann_info (img_info)

Get COCO annotations by the information of image.
2% img_info (int) -Information of image.
&\ Annotation information of img_info.
R dict

key_img_sampling (img_ids, interval=1)

Sampling key images.
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load_annotations (ann_file)
Load annotations from COCO/COCOVID style annotation file.

%% ann_file (str)—Path of annotation file.
&\ Annotation information from COCO/COCOVID api.
R list[dict]

load_video_anns (ann_file)

Load annotations from COCOVID style annotation file.
¥ ann_£file (str)—Path of annotation file.
& [Al Annotation information from COCOVID api.
B EIZRAY Qist[dict]

prepare_data (idx)

Get data and annotations after pipeline.
%8 idx (int)—Index of data.
j&[a] Data and annotations after pipeline with new keys introduced by pipeline.
RMIEAY dict

prepare_results (img_info)

Prepare results for image (e.g. the annotation information, ---).

prepare_test_img (idx)

Get testing data after pipeline.
%8 idx (int)—Index of data.
&[] Testing data after pipeline with new keys intorduced by pipeline.
R dict

prepare_train_img (idx)

Get training data and annotations after pipeline.
2% idx (int) —Index of data.
RN Training data and annotations after pipeline with new keys introduced by pipeline.
BRI dict

ref_img_sampling (img_info, frame_range, stride=1, num_ref_imgs=1, filter_key_img="True,
method="uniform’, return_key_img=True)

Sampling reference frames in the same video for key frame.

B8

e img_info (dict) —The information of key frame.
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e frame_range (List (int) | int)-The sampling range of reference frames in the

same video for key frame.
* stride (int) —The sampling frame stride when sampling reference images. Default: 1.
e num_ref imgs (int)-The number of sampled reference images. Default: 1.

e filter_key_img (bool) -If False, the key image will be in the sampling reference

candidates, otherwise, it is exclude. Default: True.

* method (str) —The sampling method. Options are ‘uniform’ , ‘bilateral_uniform’

, ‘test_with_adaptive_stride’ , ‘test_with_fix_stride’ . ‘uniform’ denotes reference

images are randomly sampled from the nearby frames of key frame. ‘bilateral_uniform’

denotes reference images are randomly sampled from the two sides of the nearby frames of
key frame. ‘test_with_adaptive_stride’ is only used in testing, and denotes the sampling
frame stride is equal to (video length / the number of reference images). test_with_fix_stride

is only used in testing with sampling frame stride equalling to stride. Default: ‘uniform’ .

* return_key_img (bool) —If True, the information of key frame is returned, otherwise,

not returned. Default: True.
iR [A] img_info and the reference images information or only the reference images information.
BMIZEA list(dict)

class mmtrack.datasets.DanceTrackDataset (visibility_thr=- 1, interpolate_tracks_cfg=None,
detection_file=None, *args, **kwargs)

Dataset for DanceTrack: https://github.com/DanceTrack/DanceTrack.
Most content is inherited from MOTChallengeDataset.

get_benchmark_and_eval_split ()

Get benchmark and dataset split to evaluate.
Get benchmark from upeper/lower-case image prefix and the dataset split to evaluate.

RN The first string denotes the type of dataset. The second string denots the split of the dataset

to eval.
BRIFRAY tuple(string)

class mmtrack.datasets.GOT10kDataset (*args, **kwargs)

GOT10k Dataset of single object tracking.
The dataset can both support training and testing mode.

format_results (results, resfile_path=None, logger=None)

Format the results to txts (standard format for GOT10k Challenge).

ZH

* results (dict (1ist[ndarray])) —Testing results of the dataset.
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e resfile_path (str)—Path to save the formatted results. Defaults to None.

* logger (logging.Logger | str | None, optional)—defaultsto None.

get_visibility_from_video (video_ind)

Get the visible information of instance in a video.

load_data_infos (split="train’)

Load dataset information.

¥ split (str, optional)-the split of dataset. Defaults to ‘train’ .

il
the length of the list is the number of videos. The
inner dict is in the following format:

{ ‘video_path’ : the video path ‘ann_path’ : the annotation path

: the starting frame number contained

in the image name

‘start_frame_id’

> end_frame_id’ : the ending frame number contained in the image name

" framename_template’ : the template of image name

}
IREIRH Tist[dict]

prepare_test_data (video_ind, frame_ind)

Get testing data of one frame. We parse one video, get one frame from it and pass the frame information to

the pipeline.
S8
e video_ind (int) —video index
* frame_ind (int) frame index
& IA] testing data of one frame.
BRMRAY dict
class mmtrack.datasets.ImagenetVIDDataset (*args, **kwargs)

ImageNet VID dataset for video object detection.

load_annotations (ann_file)
Load annotations from COCO/COCOVID style annotation file.

%4 ann_file (st r)—Path of annotation file.
&1l Annotation information from COCO/COCOVID api.

BB list[dict]
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load_image_anns (ann_file)

Load annotations from COCO style annotation file.
%¥( ann_file (str)—Path of annotation file.
&\ Annotation information from COCO api.
BRI list[dict]

load_video_anns (ann_file)

Load annotations from COCOVID style annotation file.
%4 ann_file (st r)—Path of annotation file.
&Ml Annotation information from COCOVID api.
BB list[dict]

class mmtrack.datasets.LaSOTDataset (*args, **kwargs)

LaSOT dataset of single object tracking.
The dataset can both support training and testing mode.

get_visibility_from_video (video_ind)

Get the visible information of instance in a video.

load_data_infos (split=Ttest’)

Load dataset information.
%4 split (str, optional)-Dataset split. Defaults to ‘test’ .
B
The length of the list is the number of videos. The
inner dict is in the following format:

{ ‘video_path’ : the video path ‘ann_path’ : the annotation path

‘start_frame_id’ : the starting frame number contained
in the image name

> end_frame_id’ : the ending frame number contained in the image

name

’ framename_template’ : the template of image name

!
JBRMIRI list[dict]

class mmtrack.datasets.MOTChallengeDataset (visibility_thr=- 1, interpolate_tracks_cfg=None,
detection_file=None, *args, **kwargs)
Dataset for MOTChallenge.
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S8

e visibility_thr (float, optional)-The minimum visibility for the objects

during training. Default to -1.

* interpolate_tracks_cfg(dict, optional)-If notNone, Interpolate tracks
linearly to make tracks more complete. Defaults to None. - min_num_frames (int, op-

tional): The minimum length of a track
that will be interpolated. Defaults to 5.

— max_num_frames (int, optional): The maximum disconnected length in a

track. Defaults to 20.

e detection_file(str, optional)-The pathof the public detection file. Default
to None.
evaluate (results, metric=track’, logger=None, resfile_path=None, bbox_iou_thr=0.5, track_iou_thr=0.5)
Evaluation in MOT Challenge.

S
* results (list[list | tuple])-Testing results of the dataset.

e metric(str | list[str])-Metrics to be evaluated. Options are ‘bbox’ ,

‘track’ . Defaults to ‘track’ .

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

lated information during evaluation. Default: None.

* resfile_path (str, optional) —Path to save the formatted results. De-

faults to None.

* bbox_iou_thr (float, optional)-loU threshold for detection evaluation.
Defaults to 0.5.

* track_iou_thr (float, optional) —IoU threshold for tracking evalua-
tion.. Defaults to 0.5.

&[] MOTChallenge style evaluation metric.
R AII dict[str, float]

format_bbox_results (results, infos, resfile)

Format detection results.

format_results (results, resfile_path=None, metrics=[ track’])

Format the results to txts (standard format for MOT Challenge).

BH

* results (dict (1ist[ndarray])) —Testing results of the dataset.
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* resfile_path (str, optional) —Path to save the formatted results. De-

faults to None.

* metriecs(list[str], optional)-Theresultsof the specific metrics will be

formatted.. Defaults to [ ‘track’ ].

& a] (resfile_path, resfiles, names, tmp_dir), resfile_path is the path to save the formatted re-
sults, resfiles is a dict containing the filepaths, names is a list containing the name of the

videos, tmp_dir is the temporal directory created for saving files.
BRMIRAY tuple

format_track_results (results, infos, resfile)

Format tracking results.

get_benchmark_and_eval_split ()

Get benchmark and dataset split to evaluate.
Get benchmark from upeper/lower-case image prefix and the dataset split to evaluate.

R [M] The first string denotes the type of dataset. The second string denotes the split of the

dataset to eval.
MR ERHS tuple(string)

get_dataset_cfg_for_hota (gt_folder, tracker_folder, seqmap)
Get default configs for trackeval.datasets.MotChallenge2DBox.

S8

* gt_folder (str) —the name of the GT folder

* tracker_folder (str)—the name of the tracker folder

* seqgmap (str) —the file that contains the sequence of video names
& [n] Dataset Configs for MotChallenge2DBox.

load_detections (detection_file=None)

Load public detections.

prepare_results (img_info)

Prepare results for image (e.g. the annotation information, ).

class mmtrack.datasets.OTBl100Dataset (*args, **kwargs)

OTB100 dataset of single object tracking.
The dataset is only used to test.

get_bboxes_from_video (video_ind)

Get bboxes annotation about the instance in a video.

¥ video_ind (int) —video index
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Bl
in [N, 4] shape. The N is the bbox number and the bbox is in (x, y, w, h) format.

JRERAEY ndarray

load_data_infos (split=Ttest’)
Load dataset information.
%% split (str, optional)-Dataset split. Defaults to ‘test’ .
Bl
The length of the list is the number of videos. The
inner dict is in the following format:

the video path ‘ann_path’ : the annotation path

{ ‘video_path’ :
‘start_frame_id’ : the starting frame number contained

in the image name

> end_frame_id’ : the ending frame number contained in the image

name

’ framename_template’ : the template of image name ‘init_skip_num’ :

(optional) the number of skipped

frames when initializing tracker

}
WA Qist[dict]

class mmtrack.datasets.RandomSampleConcatDataset (dataset cfgs,
dataset_sampling_weights=None)

A wrapper of concatenated dataset. Support randomly sampling one dataset from concatenated datasets and then

getting samples from the sampled dataset.
S8
* dataset_cfgs(list [dict])—-Thelistcontains all configs of concatenated datasets.
* dataset_sampling_weights (1ist [float]) —The list contains the sampling
weights of each dataset.
class mmtrack.datasets.ReIDDataset (pipeline, triplet_sampler=None, *args, **kwargs)

Dataset for ReID Dataset.
ZH

* pipeline (1ist) —alist of dict, where each element represents a operation defined in
mmitrack.datasets.pipelines

e triplet_sampler (dict) —The sampler for hard mining triplet loss.
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evaluate (results, metric=" mAP’, metric_options=None, logger=None)

Evaluate the RelD dataset.
S
e results (1ist)—Testing results of the dataset.
e metric (str | list[str])-Metrics to be evaluated. Default value is mAP.

* metric_options (dict, optional): Options for calculating metrics. Allowed keys

are ‘rank_list’ and ‘max_rank’ . Defaults to None.

* logger (logging.Logger | str, optional)-Logger used for printing

related information during evaluation. Defaults to None.
J&[A] evaluation results
WM dict

load_annotations ()

Load annotations from ImageNet style annotation file.
j&[H] Annotation information from ReID api.
BRI list[dict]

prepare_data (idx)

Prepare results for image (e.g. the annotation information, ---).

triplet_sampling (pos_pid, num_ids=8, ins_per_id=4)
Triplet sampler for hard mining triplet loss. First, for one pos_pid, random sample ins_per_id images with

same person id.
Then, random sample num_ids - 1 negative ids. Finally, random sample ins_per_id images for each negative
id.
SH
* pos_pid (ndarray)—The person id of the anchor.
* num_ids (int) -The number of person ids.
* ins_per_id (int)-The number of image for each person.
j&[H] Annotation information of num_ids X ins_per_id images.
BRI List

class mmtrack.datasets.SOTCocoDataset (ann_file, *args, **kwargs)

Coco dataset of single object tracking.
The dataset only support training mode.

get_bboxes_from_video (video_ind)

Get bbox annotation about the instance in an image.
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%:¥( video_ind (int) —video index. Each video_ind denotes an instance.
j&A] in [1, 4] shape. The bbox is in (X, y, w, h) format.

JRERAEY ndarray

get_img_infos_from_video (video_ind)
Get all frame paths in a video.

£¥( video_ind (int) —video index. Each video_ind denotes an instance.
1R[] all image paths
BREIRIY Tist[str]

get_len_per_video (video_ind)

Get the number of frames in a video.
load_data_infos (split="train’)
Load dataset information. Each instance is viewed as a video.
%% split (str, optional)-The split of dataset. Defaults to ‘train’ .
P ]|

The length of the list is the number of valid object annotations. The elemment in the
list is annotation ID in coco API.

BB list[int]

class mmtrack.datasets.SOTImageNetVIDDataset (ann_file, *args, **kwargs)
ImageNet VID dataset of single object tracking.

The dataset only support training mode.

get_ann_infos_from_video (video_ind)
Get annotation information in a video. Note: We overload this function for speed up loading video informa-
tion.
%% video_ind (int) —video index. Each video_ind denotes an instance.

[m]

E‘ﬁ

{ ‘bboxes’ : ndarray in (N, 4) shape, ‘bboxes_isvalid’

ray}. The bbox is in (x1, y1, x2, y2) format.
BRI dict

: ndarray, ‘visible’ :ndar-

get_bboxes_from_video (video_ind)

Get bbox annotation about the instance in a video. Considering get_bboxes_from_video in SOTBase-

Dataset is not compatible with SOTImageNetVIDDataset, we oveload this function though it” s not called by
self.get_ann_infos_from_video.

% video_ind (int) —video index. Each video_ind denotes an instance.

128 Chapter 25. mmtrack.datasets



MMTracking, A% 0.14.0

1R[] in [N, 4] shape. The bbox is in (X, y, w, h) format.
MR ERHI ndarray

get_img_infos_from_video (video_ind)

Get image information in a video.
%4 video_ind (int) —video index
B\ { ‘filename’ : list[str], ‘frame_ids’ :ndarray, ‘video_id’ :int}
BRI dict

get_len_per_video (video_ind)

Get the number of frames in a video.

get_visibility_from_video (video_ind)

Get the visible information in a video.

Considering get_visibility_from_video in SOTBaseDataset is not compatible with SOTImageNetVIDDataset,

we oveload this function though it’ s not called by self.get_ann_infos_from_video.

load_data_infos (split="train’)

Load dataset information.
¥ split (str, optional)-The split of dataset. Defaults to ‘train’ .
B m]

The length of the list is the number of instances. The elemment in the list is instance
ID in coco APL

BB list[int]

class mmtrack.datasets.SOTTestDataset (*args, **kwargs)

Dataset for the testing of single object tracking.
The dataset doesn’ t support training mode.

evaluate (results, metric=[ track’], logger=None)

Evaluation in OPE protocol.
S
* results (dict) —Testing results of the dataset.
e metric(str | list[str])-Metrics to be evaluated. Options are ‘track’ .

* logger (logging.Logger | str | None)-Logger used for printing re-

lated information during evaluation. Default: None.
j&[H] OPE style evaluation metric (i.e. success, norm precision and precision).

WRIAIZRH dict[str, float]
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class mmtrack.datasets.SOTTrainDataset (*args, **kwargs)

Dataset for the training of single object tracking.
The dataset doesn’ t support testing mode.

get_snippet_of_instance (idx)

Get a snippet of an instance in a video.
2% idx (int) —Index of data.

1R[] (snippet, image_id, instance_id), snippet is a list containing the successive image ids

where the instance appears, image_id is a random sampled image id from the snippet.
RFREAY tuple

load_video_anns (ann_file)

Load annotations from COCOVID style annotation file.
%% ann_file (str)-Path of annotation file.
1R[] Annotation information from COCOVID api.
BRMIRI list[dict]

prepare_results (img_id, instance_id, is_positive_pair)

Get training data and annotations.
B
* img_id (int) —The id of image.
e instance_id (int)—The id of instance.
* is_positive_pair (bool) —denoting positive or negative sample pair.
j& ] The information of training image and annotation.
BRI dict
prepare_train_img (idx)
Get training data and annotations after pipeline.
¥ idx (int) -Index of data.
#R 1] Training data and annotation after pipeline with new keys introduced by pipeline.
BRI dict

ref_img_sampling (snippet, image_id, instance_id, frame_range=5, pos_prob=0.8, filter_key_img=False,
return_key_img=True, **kwargs)

Get a search image for an instance in an exemplar image.

If sampling a positive search image, the positive search image is randomly sampled from the exemplar image,
where the sampled range is decided by frame_range. If sampling a negative search image, the negative search

image and negative instance are randomly sampled from the entire dataset.
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* snippet (1ist [int])—The successive image ids where the instance appears.
* image_id (int) —The id of exemplar image where the instance appears.
e instance_id (int) —The id of the instance.

 frame_range (List (int) | int)—The frame range of sampling a positive

search image for the exemplar image. Default: 5.

* pos_prob (f1loat)-The probability of sampling a positive search image. Default:
0.8.

* filter_key_img (bool) —If False, the exemplar image will be in the sampling

candidates, otherwise, it is exclude. Default: False.

* return_key_img (bool) —If True, the image_id and instance_id are returned,

otherwise, not returned. Default: True.

R (image_ids, instance_ids, is_positive_pair), image_ids is a list that must contain search
image id and may contain image_id, instance_ids is a list that must contain search instance
id and may contain instance_id, is_positive_pair is a bool denoting positive or negative

sample pair.
BRMIRAY tuple

class mmtrack.datasets.TaoDataset (*args, **kwargs)
Dataset for TAO.

evaluate (results, metric=[ bbox’, ‘track’], logger=None, resfile_path=None)
Evaluation in COCO protocol and CLEAR MOT metric (e.g. MOTA, IDF1).

BH
* results (dict) —Testing results of the dataset.

* metric(str | list/[str])-Metrics to be evaluated. Options are ‘bbox’ |,

‘segm’ , ‘track’ .

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

lated information during evaluation. Default: None.
* bbox_kwargs (dict) —Configuration for COCO styple evaluation.
* track_kwargs (dict) —Configuration for CLEAR MOT evaluation.
&M COCO style and CLEAR MOT evaluation metric.
BB dict[str, float]

format_results (results, resfile_path=None)

Format the results to json (standard format for TAO evaluation).
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S8
* results (list [ndarray])—Testing results of the dataset.

e resfile_path (str, optional) —Path to save the formatted results. De-

faults to None.

R A] (result_files, tmp_dir), result_files is a dict containing the json filepaths, tmp_dir is the

temporal directory created for saving json files when resfile_path is not specified.
BRMIRAY tuple

load_annotations (ann_file)

Load annotation from annotation file.

load_1lvis_anns (ann_file)

Load annotation from COCO style annotation file.
%4 ann_file (str)—Path of annotation file.
&Ml Annotation info from COCO api.
BB list[dict]

load_tao_anns (ann_file)
Load annotation from COCOVID style annotation file.

%% ann_file (str)—Path of annotation file.
& [H] Annotation info from COCOVID api.
JRMIFEI Qist[dict]

class mmtrack.datasets.TrackingNetDataset (chunks_list=["all’], *args, **kwargs)

TrackingNet dataset of single object tracking.
The dataset can both support training and testing mode.

format_results (results, resfile_path=None, logger=None)

Format the results to txts (standard format for TrackingNet Challenge).
S8
* results (dict (1ist[ndarray])) —Testing results of the dataset.
* resfile_path (str) —Path to save the formatted results. Defaults to None.

* logger (logging.Logger | str | None, optional) —defaults to

None.

load_data_infos (split="train’)

Load dataset information.
¥ split (str, optional)-the split of dataset. Defaults to ‘train’ .

B
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the length of the list is the number of videos. The
inner dict is in the following format:

{ ‘video_path’ : the video path ‘ann_path’ : the annotation path

‘start_frame_id’ : the starting frame ID number
contained in the image name
’ end_frame_id’ : the ending frame ID number contained in the
image name
’ framename_template’ : the template of image name
}
BB list[dict]

prepare_test_data (video_ind, frame_ind)
Get testing data of one frame. We parse one video, get one frame from it and pass the frame information to

the pipeline.
S8
* video_ind (int) —video index
e frame_ind (int) —frame index
& A] testing data of one frame.
BRI dict

class mmtrack.datasets.UAV123Dataset (*args, **kwargs)
UAV 123 dataset of single object tracking.

The dataset is only used to test.

load_data_infos (split=Ttest’)

Load dataset information.
%4 split (str, optional)-Dataset split. Defaults to ‘test’ .
B
The length of the list is the number of videos. The
inner dict is in the following format:

{ ‘video_path’ : the video path ‘ann_path’ : the annotation path

‘start_frame_id’ : the starting frame number contained

in the image name

’ end_frame_id’ : the ending frame number contained in the image

name
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’ framename_template’ : the template of image name
}
BB list[dict]

class mmtrack.datasets.VOTDataset (dataset_type="vor2018’, *args, **kwargs)
VOT dataset of single object tracking.

The dataset is only used to test.

evaluate (results, metric=[ track’], logger=None, interval=None)

Evaluation in VOT protocol.

SH
* results (dict) —Testing results of the dataset. The tracking bboxes are in (tl_x,
tl_y, br_x, br_y) format.
* metric(str | list[str])-Metrics to be evaluated. Options are ‘track’ .
* logger (logging.Logger | str | None)-Logger used for printing re-
lated information during evaluation. Default: None.
* interval (1ist) —an specified interval in EAO curve used to calculate the EAO
score. There are different settings in different VOT challenges.
B

BREI2RIEY dict[str, float]

get_ann_infos_from_video (video_ind)

Get bboxes annotation about the instance in a video.
%% video_ind (int) —video index
B
in [N, 8] shape. The N is the bbox number and the bbox is in (x1, y1, x2, y2, x3, y3,
x4, y4) format.
MR EEHY ndarray

load_data_infos (split=Ttest’)

Load dataset information.
%4 split (str, optional)-Dataset split. Defaults to ‘test’ .
A
The length of the list is the number of videos. The
inner dict is in the following format:

{ ‘video_path’ : the video path ‘ann_path’ : the annotation path

‘start_frame_id’ : the starting frame number contained
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in the image name

’ end_frame_id’ : the ending frame number contained in the image

name

> framename_template’ : the template of image name

1
W EIZRAE list[dict]

class mmtrack.datasets.YouTubeVISDataset (dataset_version, *args, **kwargs)

YouTube VIS dataset for video instance segmentation.

convert_back_to_vis_format ()
Convert the annotation back to the format of YouTube-VIS. The main difference between the two is the
format of ‘annotation’ . Before modification, it is recorded in the unit of images, and after modification,

it is recorded in the unit of instances.This operation is to make it easier to use the official eval APIL.
B
A dict with 3 keys, categories, annotations and videos.

* categories (list[dict]): Each dict has 2 keys, 1d and name.

* videos (list[dict]): Each dict has 4 keys of video info, id, name, width and
height.

* annotations (list[dict]): Each dict has 7 keys of video info, category_1id,

segmentations, bboxes, video_id, areas, id and iscrowd.

BRPRA dict
evaluate (results, metric=[ track_segm’], logger=None)

Evaluation in COCO protocol.
S8
* results (dict) —Testing results of the dataset.

* metric (str | list[str]) —Metrics to be evaluated. Options are

‘track_segm’ .

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

lated information during evaluation. Default: None.
B COCO style evaluation metric.
BB dict[str, float]

format_results (results, resfile_path=None, metrics=[ track_segm’], save_as_json=True)

Format the results to a zip file (standard format for YouTube-VIS Challenge).
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S8
* results (dict (list [ndarray])) —Testing results of the dataset.

e resfile_path (str, optional) —Path to save the formatted results. De-

faults to None.

e metrics(list[str], optional)-Theresultsof the specific metrics will be

formatted. Defaults to [ ‘track_segm’ 1.

* save_as_json(bool, optional)—Whether tosave the json results file. De-

faults to True.

RA] (resfiles, tmp_dir), resfiles is the path of the result json file, tmp_dir is the temporal

directory created for saving files.
BRMIRAY tuple

mmtrack.datasets.build_dataloader (dataset, samples_per_gpu, workers_per_gpu, num_gpus=1,
samples_per_epoch=None, dist=True, shuffle=True, seed=None,
persistent_workers=False, **kwargs)
Build PyTorch Datal.oader.

In distributed training, each GPU/process has a dataloader. In non-distributed training, there is only one dataloader
for all GPUs.

S
* dataset (Dataset) —A PyTorch dataset.

* samples_per_gpu (int)-Number of training samples on each GPU, i.e., batch size
of each GPU.

* workers_per_gpu (int) -How many subprocesses to use for data loading for each
GPU.

* num_gpus (int) -Number of GPUs. Only used in non-distributed training.

e samples_per_epoch (int | None, Optional)-The number of samples per
epoch. If equal to -1, using all samples in the datasets per epoch. Otherwise, using the

samples_per_epoch samples. Default: None.
e dist (bool) —Distributed training/test or not. Default: True.
¢ shuffle (bool) -Whether to shuffle the data at every epoch. Default: True.
e seed (int, Optional)-Seed to be used. Default: None.

* persistent_workers (bool)—If True, the dataloader will not shutdown the worker
processes after a dataset has been consumed once. This allows to maintain the workers

Dataset instances alive. This argument is only valid when PyTorch>=1.7.0. Default: False.

* kwargs —any keyword argument to be used to initialize Datal.oader
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&M A PyTorch dataloader.
RAIPRH Datal.oader

25.2 parsers

class mmtrack.datasets.parsers.CocoVID (*args: Any, **kwargs: Any)

Inherit official COCO class in order to parse the annotations of bbox- related video tasks.

SH
* annotation_file (str) -location of annotation file. Defaults to None.

* load_img_as_vid (bool) —If True, convert image data to video data, which means
each image is converted to a video. Defaults to False.
convert_img_ to_vid (dataset)

Convert image data to video data.

createIndex ()

Create index.

get_img_ids_from_ins_id (insld)

Get image ids from given instance id.
%%t insId (int)-The given instance id.
&[] Image ids of given instance id.
JRMAIFEI list[int]

get_img_ids_from_vid (vidld)

Get image ids from given video id.
%4 vidId (int)—The given video id.
R[] Image ids of given video id.
W EIRAY list[int]

get_ins_ids_from_vid (vidld)

Get instance ids from given video id.
%%, vidId (int)-The given video id.
& Instance ids of given video id.
W B[R Qist[int]

get_vid_ids (vidlds=[])

Get video ids that satisfy given filter conditions.

Default return all video ids.
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%%, vidIds (1ist [int])-The given video ids. Defaults to [].
R 1] Video ids.
BB list[int]

load_vids (ids=[])

Get video information of given video ids.

Default return all videos information.
%%, ids (1ist [int])-The given video ids. Defaults to [].
]\l List of video information.

BRI list[dict]

25.3 pipelines

class mmtrack.datasets.pipelines.CheckPadMaskValidity (stride)
Check the validity of data. Generally, it” s used in such case: The image padding masks generated in the image
preprocess need to be downsampled, and then passed into Transformer model, like DETR. The computation in the
subsequent Transformer model must make sure that the values of downsampled mask are not all zeros.

%% stride (int) -the max stride of feature map.

class mmtrack.datasets.pipelines.ConcatSameTypeFrames (num_key_frames=1)
Concat the frames of the same type. We divide all the frames into two types: ‘key’ frames and ‘reference’

frames.

The input list contains as least two dicts. We concat the first num_key_frames dicts to one dict, and the rest of dicts

are concated to another dict.

In SOT field, ‘key’ denotes template image and ‘reference’ denotes search image.
%% num_key_frames (int, optional)-the number of key frames. Defaults to 1.
concat_one_mode_results (results)

Concatenate the results of the same mode.

class mmtrack.datasets.pipelines.ConcatVideoReferences

Concat video references.
If the input list contains at least two dicts, concat the input list of dict to one dict from 2-nd dict of the input list.

Note: the ‘ConcatVideoReferences’ class will be deprecated in the future, please use ‘ConcatSameTypeFrames’

instead.

class mmtrack.datasets.pipelines.LoadDetections
Load public detections from MOT benchmark.
%8 results (dict) —Result dict from mmt rack.CocoVideoDataset.
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class mmtrack.datasets.pipelines.LoadMultiImagesFromFile (*args, **kwargs)

Load multi images from file.
Please refer to mmdet.datasets.pipelines.loading.py:LoadlmageFromFile for detailed docstring.

class mmtrack.datasets.pipelines.MatchInstances (skip_nomatch=True)
Matching objects on a pair of images.

B8
e skip_nomatch (bool, optional)—Whether skip the pair of image

* training when there are no matched objects. Default

(during) —
e True. (to)—

class mmtrack.datasets.pipelines.PairSampling (frame_range=5, pos_prob=0.8,
filter_template_img=False)
Pair-style sampling. It’ s used in ‘SiameseRPN++

<https://arxiv.org/abs/1812.11703.>_.

e frame_range (List (int) | int) —the sampling range of search frames in the

same video for template frame. Defaults to 5.

* pos_prob (float, optional) —the probility of sampling positive sample pairs.
Defaults to 0.8.

e filter_template_img (bool, optional) —if False, the template image will
be in the sampling search candidates, otherwise, it is exclude. Defaults to False.
prepare_data (video_info, sampled_inds, is_positive_pairs=False)

Prepare sampled training data according to the sampled index.
S

e video_info (dict) —the video information. It contains the keys: [ ‘bboxes’ ,’

bboxes_isvalid’ ,’ filename’ ,’ frame_ids’ , ‘video_id’ ,’ visible’ ].
* sampled_inds (1ist [int]) —the sampled frame indexes.

* is_positive_pairs (bool, optional)-whetherit’ s the positive pairs.
Defaults to False.

&[] contains the information of sampled data.
BmEIRAE List[dict]

class mmtrack.datasets.pipelines.ReIDFormatBundle (*args, **kwargs)

RelD formatting bundle.

It first concatenates common fields, then simplifies the pipeline of formatting common fields, including “img” ,

and “gt_label” . These fields are formatted as follows.
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e img: (1) transpose, (2) to tensor, (3) to DataContainer (stack=True)
 gt_labels: (1) to tensor, (2) to DataContainer
reid_format_bundle (results)

Transform and format gt_label fields in results.
%% results (dict) —Result dict contains the data to convert.
& ] The result dict contains the data that is formatted with ReID bundle.
BRMRAY dict

class mmtrack.datasets.pipelines.SeqgBboxJitter (scale_jitter_factor, center_jitter_factor,
crop_size_factor)
Bounding box jitter augmentation. The jittered bboxes are used for subsequent image cropping, like SeqCrop-
LikeStark.

B8

* scale_jitter_factor(list[int | float])—contains the factor of scale jit-

ter.

e center_jitter_factor (list[int | float])—contains the factor of center

jitter.

e crop_size_factor (1ist[int | float]) —contains the ratio of crop size to

bbox size.

class mmtrack.datasets.pipelines.SeqgBlurAug (prob=[0.0, 0.2])
Blur augmention for images.
%% prob (list[float ])-The probability to perform blur augmention for each image. Defaults
to [0.0, 0.2].

class mmtrack.datasets.pipelines.SeqgBrightnessAug (jitter_range=0)
Brightness augmention for images.

%HL jitter_range (float)-The range of brightness jitter. Defaults to O..

class mmtrack.datasets.pipelines.SeqColorAug (prob=[1.0, 1.0], rgb_var=[[- 0.55919361,
0.98062831, - 0.41940627], [1.72091413,
0.19879334, - 1.82968581], [4.64467907,
4.73710203, 4.88324118]])

Color augmention for images.

* prob (list[float])-The probability to perform color augmention for each image.
Defaults to [1.0, 1.0].

e rgb_var (list[list]]) —The values of color augmentaion. Defaults to [[-
0.55919361, 0.98062831, -0.41940627], [1.72091413, 0.19879334, -1.82968581],
[4.64467907, 4.73710203, 4.88324118]].
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class mmtrack.datasets.pipelines.SeqCropLikeSiamFC (context_amount=0.5, exemplar_size=127,
crop_size=511)
Crop images as SiamFC did.

)

The way of cropping an image is proposed in “Fully-Convolutional Siamese Networks for Object Tracking.’
SiamFC.
B

* context_amount (float)-The context amount around a bounding box. Defaults to
0.5.

* exemplar_size (int)-Exemplar size. Defaults to 127.

* crop_size (int) —Crop size. Defaults to 511.
crop_like_SiamFC (image, bbox, context_amount=0.5, exemplar_size=127, crop_size=511)

Crop an image as SiamFC did.
BH
* image (ndarray) —of shape (H, W, 3).
* bbox (ndarray) —of shape (4, ) in [x1, y1, x2, y2] format.

* context_amount (fIloat) —The context amount around a bounding box. De-

faults to 0.5.
* exemplar_size (int)-Exemplar size. Defaults to 127.
* crop_size (int)—Crop size. Defaults to 511.
&M The cropped image of shape (crop_size, crop_size, 3).
B EZRAE ndarray

generate_box (image, gt_bbox, context_amount, exemplar_size)

Generate box based on cropped image.

S8

* image (ndarray) —The cropped image of shape (self.crop_size, self.crop_size,
3).

* gt_bbox (ndarray) —of shape (4, ) in [x1, yl, x2, y2] format.
* context_amount (f1oat)—The context amount around a bounding box.
* exemplar_size (int)-Exemplar size. Defaults to 127.

1R M] Generated box of shape (4, ) in [x1, y1, X2, y2] format.

R E ndarray

class mmtrack.datasets.pipelines.SeqCropLikeStark (crop_size_factor, output_size)

Crop images as Stark did.
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The way of cropping an image is proposed in “Learning Spatio-Temporal Transformer for Visual Tracking.” Stark.

* crop_size_factor (1ist[int | float]) —contains the ratio of crop size to

bbox size.

e output_size (list[int | float])—contains the size of resized image (always
square).
crop_like_stark (img, bbox, crop_size_factor, output_size)

Crop an image as Stark did.

S8
* image (ndarray) —of shape (H, W, 3).
* bbox (ndarray) —of shape (4, ) in [x1, y1, X2, y2] format.
* crop_size_factor (float) —the ratio of crop size to bbox size
* output_size (int) —the size of resized image (always square).
Bl

the cropped image of shape (crop_size, crop_size, 3).
resize_factor (float): the ratio of original image scale to cropped image scale.
pdding_mask (ndarray): the padding mask caused by cropping.

BRI img_crop_padded (ndarray)

generate_box (bbox_gt, bbox_cropped, resize_factor, output_size, normalize=False)

Transform the box coordinates from the original image coordinates to the coordinates of the cropped image.
BH
* bbox_gt (ndarray) —of shape (4, ) in [x1, y1, x2, y2] format.
* bbox_cropped (ndarray) —of shape (4, ) in [x1, y1, x2, y2] format.

* resize_factor (float) —the ratio of original image scale to cropped image

scale.
* output_size (float) —the size of output image.
* normalize (bool)—-whether to normalize the output box. Default to True.
& Ia] generated box of shape (4, ) in [x1, y1, x2, y2] format.
R ERHE ndarray

class mmtrack.datasets.pipelines.SeqgDefaultFormatBundle (ref_prefix="ref’)

Sequence Default formatting bundle.
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It simplifies the pipeline of formatting common fields, including “img”, “img_metas”, “proposals”, “gt_bboxes”
, “gt_instance_ids” , “gt_match_indices” , “gt_bboxes_ignore” , “gt_labels” , “gt_masks”, “gt_semantic_seg”
and ‘padding_mask’ . These fields are formatted as follows.

e img: (1) transpose, (2) to tensor, (3) to DataContainer (stack=True)

* img_metas: (1) to DataContainer (cpu_only=True)

* proposals: (1) to tensor, (2) to DataContainer

* gt _bboxes: (1) to tensor, (2) to DataContainer

* gt_instance_ids: (1) to tensor, (2) to DataContainer

 gt_match_indices: (1) to tensor, (2) to DataContainer

e gt_bboxes_ignore: (1) to tensor, (2) to DataContainer

e gt _labels: (1) to tensor, (2) to DataContainer

* gt_masks: (1) to DataContainer (cpu_only=True)

* gt_semantic_seg: (1) unsqueeze dim-0 (2) to tensor, (3) to DataContainer (stack=True)

¢ padding_mask: (1) to tensor, (2) to DataContainer

%% ref_prefix (str) —The prefix of key added to the second dict of input list. Defaults to
‘ref’ .
default_format_bundle (results)
Transform and format common fields in results.
£¥( results (dict)—Result dict contains the data to convert.
&[] The result dict contains the data that is formatted with default bundle.
R dict

class mmtrack.datasets.pipelines.SeqgGrayAug (prob=0.0)
Gray augmention for images.

¥ prob (float)—The probability to perform gray augmention. Defaults to O..

class mmtrack.datasets.pipelines.SeqLoadAnnotations (with_track=False, *args, **kwargs)

Sequence load annotations.

Please refer to mmdet.datasets. pipelines.loading.py:Load Annotations for detailed docstring.
%% with_track (bool) -If True, load instance ids of bboxes.

class mmtrack.datasets.pipelines.SeqgNormalize (*args, **kwargs)

Normalize images.
Please refer to mmdet.datasets.pipelines.transforms.py:Normalize for detailed docstring.

class mmtrack.datasets.pipelines.SeqgPad (*args, **kwargs)

Pad images.

Please refer to mmdet.datasets.pipelines.transforms.py:Pad for detailed docstring.

25.3. pipelines 143



MMTracking, 4% 0.14.0

class mmtrack.datasets.pipelines.SeqPhotoMetricDistortion (share_params=True,
brightness_delta=32,
contrast_range=(0.5, 1.5),
saturation_range=(0.5, 1.5),
hue_delta=18)
Apply photometric distortion to image sequentially, every transformation is applied with a probability of 0.5. The
position of random contrast is in second or second to last.
1. random brightness
random contrast (mode 0)
convert color from BGR to HSV
random saturation
random hue
convert color from HSV to BGR

random contrast (mode 1)

® Nk

randomly swap channels
S8
* brightness_delta (int) —delta of brightness.
* contrast_range (tuple) -range of contrast.
e saturation_range (tuple) —range of saturation.
* hue_delta (int) —delta of hue.

get_params ()

Generate parameters.

photo_metric_distortion (results, params=None)

Call function to perform photometric distortion on images.
S8
* results (dict) —Result dict from loading pipeline.
* params (dict, optional)-Pre-defined parameters. Default to None.
R [H] Result dict with images distorted.
BRI dict
class mmtrack.datasets.pipelines.SeqRandomCrop (crop_size, allow_negative_crop=False,

share_params=False, bbox_clip_border=False)

Sequentially random crop the images & bboxes & masks.

The absolute crop_size is sampled based on crop_type and image_size, then the cropped results are generated.
S8

e crop_size (tuple)-The relative ratio or absolute pixels of height and width.
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* allow_negative_crop (bool, optional)—-Whether to allow a crop that does

not contain any bbox area. Default False.

* share_params (bool, optional)—Whether share the cropping parameters for

the images.

* bbox_clip_border (bool, optional) —Whether clip the objects outside the
border of the image. Defaults to True.

AR
 If the image is smaller than the absolute crop size, return the original image.
* The keys for bboxes, labels and masks must be aligned. That is, gr_bboxes corresponds to gt_labels and
gt_masks, and gt_bboxes_ignore corresponds to gt_labels_ignore and gt_masks_ignore.

« If the crop does not contain any gt-bbox region and allow_negative_crop is set to False, skip this image.

get_offsets (img)

Random generate the offsets for cropping.

random_crop (results, offsets=None)

Call function to randomly crop images, bounding boxes, masks, semantic segmentation maps.

* results (dict) —Result dict from loading pipeline.

 offsets (tuple, optional) —Pre-defined offsets for cropping. Default to

None.

&[] Randomly cropped results, ‘img_shape’ key in result dict is updated according to crop

size.
R dict
class mmtrack.datasets.pipelines.SeqRandomF1lip (share_params, *args, **kwargs)

Randomly flip for images.

Please refer to mmadet.datasets.pipelines.transforms.py:RandomFlip for detailed docstring.

%% share_params (bool) —If True, share the flip parameters for all images. Defaults to True.

class mmtrack.datasets.pipelines.SeqResize (share_params=True, *args, **kwargs)

Resize images.

Please refer to mmdet.datasets.pipelines.transforms.py:Resize for detailed docstring.
%% share_params (bool) —If True, share the resize parameters for all images. Defaults to

True.

class mmtrack.datasets.pipelines.SeqShiftScaleAug (farget_size=[127, 255], shift=[4, 64],
scale=[0.05, 0.18])

Shift and rescale images and bounding boxes.
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S8

e target_size (1ist [int]) —list of int denoting exemplar size and search size, re-
spectively. Defaults to [127, 255].

e shift (1ist [int]) -listof int denoting the max shift offset. Defaults to [4, 64].

* scale(list [float])-listof float denoting the max rescale factor. Defaults to [0.05,
0.18].

class mmtrack.datasets.pipelines.ToList
Use list to warp each value of the input dict.

%¥ results (dict)—Result dict contains the data to convert.

&M Updated result dict contains the data to convert.

BRI dict

class mmtrack.datasets.pipelines.TridentSampling (num_search_frames=1,

num_template_frames=2,
max_frame_range=[200],
cls_pos_prob=0.5, train_cls_head=False,
min_num_frames=20)

Multitemplate-style sampling in a trident manner. It’ s firstly used in STARK.
S8

e num_search_frames (int, optional)—the number of search frames
* num_template_frames (int, optional)—-the number of template frames

e max_frame_range (list[int], optional)-themax frame range of sampling
a positive search image for the template image. Its length is equal to the number of extra

templates, i.e., num_template_frames-1. Default length is 1.

* cls_pos_prob (float, optional) —the probility of sampling positive samples

in classification training.
* train_cls_head (bool, optional)-whether to train classification head.

e min_num_frames (int, optional)—-the min number of frames to be sampled.
prepare_cls_data (video_info, video_info_another, sampled_inds)

Prepare the sampled classification training data according to the sampled index.

B

)

* video_info (dict) —the video information. It contains the keys: [ ‘bboxes’ ,

)

bboxes_isvalid’ ,’ filename’ ,’ frame_ids’ , ‘video_id’ ,’ visible’ ].

* video_info_another (dict) —the another video information. It’ s only used

)

to get negative samples in classification train. It contains the keys: [ ‘bboxes’ ,

bboxes_isvalid’ ,’ filename’ , ‘frame_ids’ ,’ video_id’ ,’ visible’ ].
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* sampled_inds (1ist [int]) —the sampled frame indexes.
j&Ia] contains the information of sampled data.
RERAE List[dict]

prepare_data (video_info, sampled_inds, with_label=False)

Prepare sampled training data according to the sampled index.

* video_info (dict) —the video information. It contains the keys: [ ‘bboxes’ ,’

bboxes_isvalid’ ,’ filename’ ,’ frame_ids’ , ‘video_id’ ,’ visible’ ].
* sampled_inds (1ist [int])—the sampled frame indexes.

* with_label (bool, optional)-whether to recode labels in ann infos. Only

set True in classification training. Defaults to False.
& IH] contains the information of sampled data.
\MEIZRAEL List[dict]

random_sample_inds (video_visibility, num_samples=1, frame_range=None, allow_invisible=False,
force_invisible=False)
Random sampling a specific number of samples from the specified frame range of the video. It also considers

the visibility of each frame.
S8
* video_visibility (ndarray) —the visibility of each frame in the video.
* num_samples (int, optional)-the number of samples. Defaults to 1.

 frame_range (list | None, optional) —the frame range of sampling.

Defaults to None.

* allow_invisible (bool, optional) —whether to allow to get invisible

samples. Defaults to False.

* force_invisible (bool, optional) —whether to force to get invisible

samples. Defaults to False.
&[] The sampled frame indexes.
RMIRAY List

sampling_trident (video_visibility)

Sampling multiple template images and one search images in one video.
%% video_visibility (ndarray) —the visibility of each frame in the video.

&[] the indexes of template and search images.

BRI List
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class mmtrack.datasets.pipelines.VideoCollect (keys, meta_keys=None,
default_meta_keys=(filename’, ‘ori_filename’,
ori_shape’, img_shape’, pad_shape’,
scale_factor’, flip’, flip_direction’,
img_norm_cfg’, ‘frame_id’, is_video_data’))
Collect data from the loader relevant to the specific task.
S8

* keys (Sequence [str])Keys of results to be collected in data.

* meta_keys (Sequence[str]) —Meta keys to be converted to mmcv.

DataContainer and collected in data [ img_metas]. Defaults to None.

¢ default_meta_keys (tuple) —Default meta keys. Defaults to ( ‘filename’ ,
‘ori_filename’ , ‘ori_shape’ , ‘img_shape’ , ‘pad_shape’ , ‘scale_factor’ , ‘flip’

, ‘flip_direction’ , ‘img norm_cfg’ , ‘frame_id’ , ‘is_video_data’ ).

25.4 samplers

class mmtrack.datasets.samplers.DistributedQuotaSampler (dataset, samples_per_epoch,
num_replicas=None, rank=None,
replacement=False, seed=0)

Sampler that gets fixed number of samples per epoch.

It is especially useful in conjunction with torch.nn.parallel.DistributedDataParallel. In such
case, each process can pass a DistributedSampler instance as a Datal.oader sampler, and load a subset of the original

dataset that is exclusive to it.

iRt Dataset is assumed to be of constant size.

S8
* dataset —Dataset used for sampling.
* samples_per_epoch (int)-The number of samples per epoch.

* num_replicas (optional)-Number of processes participating in distributed train-
ing.
e rank (optional)—-Rank of the current process within num_replicas.

e replacement (bool) —samples are drawn with replacement if True, Default: False.

e seed (int, optional) -random seed used to shuffle the sampler if
shuffle=True. This number should be identical across all processes in the
distributed group. Default: O.
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class mmtrack.datasets.samplers.DistributedVideoSampler (dataset, num_replicas=None,
rank=None, shuffle=False)
Put videos to multi gpus during testing.

BH

¢ dataset (Dataset) —Test dataset must have data_infos attribute. Each data_info in
data_infos records information of one frame or one video (in SOT Dataset). If not SOT
Dataset, each video must have one data_info that includes data_info[ ‘frame_id’ | ==
0.

* num_replicas (int) —The number of gpus. Defaults to None.
e rank (int)—Gpu rank id. Defaults to None.
e shuffle (bool)—If True, shuffle the dataset. Defaults to False.

class mmtrack.datasets.samplers.SOTVideoSampler (dataset)
Only used for sot testing on single gpu.
%% dataset (Dataset) —Test dataset must have num_frames_per_video attribute. It records

the frame number of each video.
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mmtrack.models

26.1 mot

class mmtrack.models.mot.BaseMultiObjectTracker (init_cfg=None)

Base class for multiple object tracking.

aug_test (imgs, img_metas, **kwargs)

Test function with test time augmentation.

forward (img, img_metas, return_loss=True, **kwargs)
Calls either forward train() or forward test () depending on whether return_loss is

True.

Note this setting will change the expected inputs. When return_loss=True, img and img_meta are
single-nested (i.e. Tensor and List[dict]), and when resturn_loss=False, img and img_meta should

be double nested (i.e. List[Tensor], List[List[dict]]), with the outer list indicating test time augmentations.

forward_test (imgs, img_metas, **kwargs)

S8
* imgs (List [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 listindicates test-time augs (mul-

tiscale, flip, etc.) and the inner list indicates images in a batch.
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abstract forward_train (imgs, img_metas, **kwargs)

BH

e img (1ist[Tensor]) —List of tensors of shape (1, C, H, W). Typically these

should be mean centered and std scaled.

* 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’ . For details on the values of these keys, see

mmdet .datasets.pipelines.Collect.
* kwargs (keyword arguments) —Specific to concrete implementation.

freeze_module (module)

Freeze module during training.

show_result (img, result, score_thr=0.0, thickness=1, font_scale=0.5, show=False, out_file=None,
wait_time=0, backend="cv2’, **kwargs)

Visualize tracking results.
¥
* img (str | ndarray) -Filename of loaded image.

e result (dict) —Tracking result. - The value of key ‘track_bboxes’ is list with
length num_classes, and each element in list is ndarray with shape(n, 6) in [id, tl_x,
tl_y, br_x, br_y, score] format. - The value of key ‘det_bboxes’ is list with length
num_classes, and each element in list is ndarray with shape(n, 5) in [tl_x, tl_y, br_x,

br_y, score] format.
e thickness (int, optional)-Thickness of lines. Defaults to 1.
e font_scale (float, optional)—Font scales of texts. Defaults to 0.5.

e show (bool, optional)—Whether show the visualizations on the fly. Defaults

to False.
* out_file (str | None, optional)-Output filename. Defaults to None.

* backend (str, optional)-Backend to draw the bounding boxes, options are

cv2 and plt. Defaults to  ‘cv2’ .
Bl Visualized image.
R ndarray

abstract simple_test (img, img_metas, **kwargs)

Test function with a single scale.

train_step (data, optimizer)

The iteration step during training.
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This method defines an iteration step during training, except for the back propagation and optimizer updating,
which are done in an optimizer hook. Note that in some complicated cases or models, the whole process

including back propagation and optimizer updating is also defined in this method, such as GAN.

SH
* data (dict)—The output of dataloader.
* optimizer (torch.optim.Optimizer | dict) ~The optimizer of runner is
passed to train_step (). This argument is unused and reserved.
Bl

It should contain at least 3 keys: 1oss, log_vars, num_samples.
* loss is a tensor for back propagation, which can be a

weighted sum of multiple losses. - 1og_vars contains all the variables to be sent to the
logger. - num_samples indicates the batch size (when the model is DDP, it means the

batch size on each GPU), which is used for averaging the logs.
BRI dict

val_step (data, optimizer)

The iteration step during validation.

This method shares the same signature as train_step (), but used during val epochs. Note that the

evaluation after training epochs is not implemented with this method, but an evaluation hook.

property with_detector

whether the framework has a detector.
Type bool

property with_motion

whether the framework has a motion model.
Type bool

property with_reid

whether the framework has a reid model.
Type bool

property with_track_head

whether the framework has a track_head.
Type bool

property with_tracker

whether the framework has a tracker.

Type bool
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class mmtrack.models.mot .ByteTrack (detector=None, tracker=None, motion=None, init_cfg=None)

ByteTrack: Multi-Object Tracking by Associating Every Detection Box.
This multi object tracker is the implementation of ByteTrack.
S
¢ detector (dict) —Configuration of detector. Defaults to None.
e tracker (dict) —Configuration of tracker. Defaults to None.
* motion (dict) —Configuration of motion. Defaults to None.

e init_cfg (dict) —Configuration of initialization. Defaults to None.
forward_train (*args, **kwargs)

Forward function during training.

simple_test (img, img_metas, rescale=False, **kwargs)

Test without augmentations.

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

should be mean centered and std scaled.

* 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, optional)-If False, then returned bboxes and masks will fit
the scale of img, otherwise, returned bboxes and masks will fit the scale of original

image shape. Defaults to False.
& A] list(ndarray)]: The tracking results.
W EIZRAE dict[str

class mmtrack.models.mot .DeepSORT (detector=None, reid=None, tracker=None, motion=None,
pretrains=None, init_cfg=None)

Simple online and realtime tracking with a deep association metric.
Details can be found at ‘DeepSORT<https://arxiv.org/abs/1703.07402>¢_.

forward_train (*args, **kwargs)

Forward function during training.

simple_test (img, img_metas, rescale=False, public_bboxes=None, **kwargs)

Test without augmentations.

BH

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

should be mean centered and std scaled.
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* 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, optional)-If False, then returned bboxes and masks will fit
the scale of img, otherwise, returned bboxes and masks will fit the scale of original

image shape. Defaults to False.

* public_bboxes (list[Tensor], optional) —Public bounding boxes

from the benchmark. Defaults to None.
j&[A] list(ndarray)]: The tracking results.
BRI dict[str

class mmtrack.models.mot .OCSORT (detector=None, tracker=None, motion=None, init_cfg=None)

OCOSRT: Observation-Centric SORT: Rethinking SORT for Robust Multi-Object Tracking

This multi object tracker is the implementation of OC-SORT.
S8
* detector (dict) —Configuration of detector. Defaults to None.
* tracker (dict) —Configuration of tracker. Defaults to None.

* motion (dict)—Configuration of motion. Defaults to None.

e init_cfg (dict) —Configuration of initialization. Defaults to None.
forward_train (*args, **kwargs)
Forward function during training.
simple_test (img, img_metas, rescale=False, **kwargs)

Test without augmentations.

B8
* img (Tensor) —of shape (N, C, H, W) encoding input images. Typically these

should be mean centered and std scaled.

* 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, optional)-If False, then returned bboxes and masks will fit
the scale of img, otherwise, returned bboxes and masks will fit the scale of original

image shape. Defaults to False.
R[] list(ndarray)]: The tracking results.

R dict[str
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class mmtrack.models.mot .QDTrack (detector=None, track_head=None, tracker=None,
freeze_detector=False, *args, **kwargs)

Quasi-Dense Similarity Learning for Multiple Object Tracking.

This multi object tracker is the implementation of QDTrack.

S8
¢ detector (dict) —Configuration of detector. Defaults to None.
* track_head (dict) —Configuration of track head. Defaults to None.
* tracker (dict) —Configuration of tracker. Defaults to None.

* freeze_detector (bool) —If True, freeze the detector weights. Defaults to False.
forward_train (img, img_metas, gt_bboxes, gt_labels, gt_match_indices, ref_img, ref_img_metas,
ref_gt_bboxes, ref_gt_labels, gt_bboxes_ignore=None, gt_masks=None,
ref_gt_bboxes_ignore=None, ref_gt_masks=None, **kwargs)

Forward function during training.
Args:

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

be mean centered and std scaled.

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’ .

gt_bboxes (list[Tensor]): Ground truth bboxes of the image, each item has a shape

(num_gts, 4).

gt_labels (list[Tensor]): Ground truth labels of all images. each has a shape

(num_gts,).

gt_match_indices (list(Tensor)): Mapping from gt_instance_ids to

ref_gt_instance_ids of the same tracklet in a pair of images.

ref_img (Tensor): of shape (N, C, H, W) encoding input reference images. Typi-

cally these should be mean centered and std scaled.

ref_img_metas (list[dict]): list of reference 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’ .

ref_gt_bboxes (list[Tensor]): Ground truth bboxes of the reference image, each

item has a shape (num_gts, 4).

ref_gt_labels (list[Tensor]): Ground truth labels of all reference images, each has a

shape (num_gts,).

gt_masks (list[Tensor]) [Masks for each bbox, has a shape] (num_gts, h , w).
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gt_bboxes_ignore (list[Tensor], None): Ground truth bboxes to be ignored, each

item has a shape (num_ignored_gts, 4).

ref_gt_bboxes_ignore (list[Tensor], None): Ground truth bboxes of reference im-

ages to be ignored, each item has a shape (num_ignored_gts, 4).
ref_gt_masks (list[Tensor]) [Masks for each reference bbox,] has a shape (num_gts, h
, W).
&8l Tensor]: All losses.
WBREIRAEY dict[str
simple_test (img, img_metas, rescale=False)
Test forward.

Args:

img (Tensor): of shape (N, C, H, W) encoding input images. Typically these should
be mean centered and std scaled.

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): whether to rescale the bboxes.

J&M| Tensor]: Track results.

W\ dict[str

class mmtrack.models.mot .Tracktor (detector=None, reid=None, tracker=None, motion=None,

pretrains=None, init_cfg=None)
Tracking without bells and whistles.

Details can be found at ‘Tracktor<https://arxiv.org/abs/1903.05625>¢_.
forward_train (*args, **kwargs)

Forward function during training.

simple_test (img, img_metas, rescale=False, public_bboxes=None, **kwargs)

Test without augmentations.
S8

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

* 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’ .
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e rescale (bool, optional)-If False, then returned bboxes and masks will fit
the scale of img, otherwise, returned bboxes and masks will fit the scale of original

image shape. Defaults to False.

* public_bboxes (list[Tensor], optional) —Public bounding boxes

from the benchmark. Defaults to None.
&[] list(ndarray)]: The tracking results.
WMEIZRAE dict[str

property with_cmc

whether the framework has a camera model compensation model.
Type bool

property with_linear_motion

whether the framework has a linear motion model.

Type bool

26.2 sot

class mmtrack.models.sot .MixFormer (backbone, head=None, init_cfg=None, frozen_modules=None,
train_cfg=None, test_cfg=None)
MixFormer: End-to-End Tracking with Iterative Mixed Attention.

This single object tracker is the implementation of ‘MixFormer<https://arxiv.org/abs/2203.11082>¢_.

forward_train (imgs, img_metas, search_img, search_img_metas, **kwargs)

forward of training.

B

* img (Tensor) —template images of shape (N, num_templates, C, H, W) Typically,
there are 2 template images, and H and W are both equal to 128.

* img metas (I1ist [dict]) -list of image information dict where each dict has:
‘image_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

mmtrack/datasets/pipelines/formatting.py: VideoCollect.

* search_img (Tensor) —of shape (N, 1, C, H, W) encoding input search images.
1 denotes there is only one search image for each exemplar image. Typically H and

W are both equal to 320.

* search_img_metas (list[list[dict]])-Thesecond list only has one el-
ement. The first list contains search image information dict where each dict has:

‘img_shape’, ‘scale_factor’, ‘flip’, and may also contain ‘filename’, ‘ori_shape’
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, ‘pad_shape’ and ‘img_norm_cfg’ . For details on the values of there keys see

mmtrack/datasets/pipelines/formatting.py: VideoCollect.

* gt_bboxes (1ist [Tensor]) —Ground truth bboxes for template images with
shape (N, 4) in [tl_x, tl_y, br_x, br_y] format.

* padding_mask (Tensor) —padding mask of template images. It’ s of shape (N,
num_templates, H, W). Typically, there are 2 padding masks of tehmplate images,
and H and W are both equal to that of template images.

* search_gt_bboxes (1ist [Tensor]) —Ground truth bboxes for search im-

ages with shape (N, 5) in [0., tl_x, tl_y, br_x, br_y] format.

* search_padding_mask (Tensor) —padding mask of search images. Its of
shape (N, 1, H, W). There are 1 padding masks of search image, and H and W are

both equal to that of search image.

e search_gt_labels (list[Tensor], optional) —Ground truth labels
for search images with shape (N, 2).

1R[] a dictionary of loss components.
B EI2RAEY dict[str, Tensor]

init (img, bbox)

Initialize the single object tracker in the first frame.
S8
* img —(Tensor): input image of shape (1, C, H, W).
* bbox (1ist | Tensor)-in[cx, cy, w, h] format.

track (img, bbox)

Track the box bbox of previous frame to current frame img
S
* img (Tensor) —of shape (1, C, H, W).

* bbox (1ist | Tensor)-The bbox in previous frame. The shape of the bbox is

(4, ) in [x, y, w, h] format.

update_template (img, bbox, conf_score)

Update the dynamic templates.
ZH
* img (Tensor) —of shape (1, C, H, W).
* bbox (1ist | ndarray)—in [cx, ¢y, w, h] format.

* conf_score (float) —the confidence score of the predicted bbox.
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class mmtrack.models.sot.SiamRPN (backbone, neck=None, head=None, pretrains=None, init_cfg=None,
frozen_modules=None, train_cfg=None, test_cfg=None)

SiamRPN++: Evolution of Siamese Visual Tracking with Very Deep Networks.
This single object tracker is the implementation of SiamRPN++.

forward_search (x_img)
Extract the features of search images.

ZH x_img (Tensor) —of shape (N, C, H, W) encoding input search images. Typically H
and W equal to 255.

& [a] Multi level feature map of search images.
R MEZEHEL tuple(Tensor)

forward_template (z_img)

Extract the features of exemplar images.

2% z_img (Tensor) —of shape (N, C, H, W) encoding input exemplar images. Typically
H and W equal to 127.

J&[a] Multi level feature map of exemplar images.
B EEHES tuple(Tensor)

forward_train (img, img_metas, gt_bboxes, search_img, search_img_metas, search_gt_bboxes,

is_positive_pairs, **kwargs)

* img (Tensor) —of shape (N, C, H, W) encoding input exemplar images. Typically
H and W equal to 127.

* img_metas (list [dict]) —list of image information 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

mmtrack/datasets/pipelines/formatting.py: VideoCollect.

* gt_bboxes (1ist [Tensor]) —Ground truth bboxes for each exemplar image

with shape (1, 4) in [tl_x, tl_y, br_x, br_y] format.

* search_img (Tensor) —of shape (N, 1, C, H, W) encoding input search images.
1 denotes there is only one search image for each exemplar image. Typically H and
W equal to 255.

* search_img_metas (list[list [dict]])-Thesecond list only has one el-
ement. The first list contains search image information dict where each dict has:

‘img_shape’, ‘scale_factor’, ‘flip’, and may also contain ‘filename’, ‘ori_shape’
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, ‘pad_shape’ ,and ‘img_norm_cfg’ . For details on the values of these keys see

mmtrack/datasets/pipelines/formatting.py: VideoCollect.

* search_gt_bboxes (1ist [Tensor]) —Ground truth bboxes for each search

image with shape (1, 5) in [0.0, tI_x, tl_y, br_x, br_y] format.

* is_positive_pairs (1ist [bool]) -list of bool denoting whether each ex-

emplar image and corresponding search image is positive pair.
R[] a dictionary of loss components.
B EIAEY dict[str, Tensor]

get_cropped_img (img, center_xy, target_size, crop_size, avg_channel)

Crop image.
Only used during testing.

This function mainly contains two steps: 1. Crop img based on center center_xy and size crop_size. If the

cropped image is out of boundary of img, use avg_channel to pad. 2. Resize the cropped image to target_size.
S
* img (Tensor) —of shape (1, C, H, W) encoding original input image.

* center_xy (Tensor) —of shape (2, ) denoting the center point for cropping im-

age.

* target_size (int)—The output size of cropped image.

* crop_size (Tensor) —The size for cropping image.

* avg_channel (Tensor) —of shape (3, ) denoting the padding values.
& [H] of shape (1, C, target_size, target_size) encoding the resized cropped image.
JRMAJEI Tensor

init (img, bbox)

Initialize the single object tracker in the first frame.
S8
* img (Tensor) —of shape (1, C, H, W) encoding original input image.

* bbox (Tensor) —The given instance bbox of first frame that need be tracked in the

following frames. The shape of the box is (4, ) with [cx, cy, w, h] format.

R[] z_feat is a tuple[Tensor] that contains the multi level feature maps of exemplar image,

avg_channel is Tensor with shape (3, ), and denotes the padding values.
BRI tuple(z_feat, avg_channel)

init_weights ()

Initialize the weights of modules in single object tracker.
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simple_test (img, img_metas, gt_bboxes, **kwargs)

Test without augmentation.
S
* img (Tensor) —of shape (1, C, H, W) encoding input image.

* img_metas (list [dict]) —list of image information 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

mmtrack/datasets/pipelines/formatting.py: VideoCollect.

* gt_bboxes (1ist [Tensor]) —list of ground truth bboxes for each image with
shape (1, 4) in [tl_x, tl_y, br_x, br_y] format or shape (1, 8) in [x1, y1, x2, y2, X3,
y3, x4, y4].

&[] ndarray]: The tracking results.
W EIZRAE dict[str

simple_test_ope (img, frame_id, gt_bboxes)

Test using OPE test mode.
S8
* img (Tensor) —of shape (1, C, H, W) encoding input image.
e frame_id (int) —the id of current frame in the video.

* gt_bboxes (1ist [Tensor]) —list of ground truth bboxes for each image with
shape (1, 4) in [tl_x, tl_y, br_x, br_y] format or shape (1, 8) in [x1, y1, x2, y2, X3,
y3, x4, y4].

Bl

in [tl_x, tl_y, br_x, br_y] format. best_score (Tensor): the tracking bbox confidence in

range [0,1],
and the score of initial frame is -1.
&A% bbox_pred (Tensor)

simple_test_vot (img, frame_id, gt_bboxes, img_metas=None)

Test using VOT test mode.
B8
* img (Tensor) —of shape (1, C, H, W) encoding input image.
e frame_id (int) —the id of current frame in the video.

* gt_bboxes (1ist [Tensor]) —list of ground truth bboxes for each image with
shape (1, 4) in [tl_x, tl_y, br_x, br_y] format or shape (1, 8) in [x1, y1, x2, y2, X3,
y3, x4, y4].
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* img metas (1ist [dict]) -list of image information 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

mmitrack/datasets/pipelines/formatting.py:VideoCollect.
&l
in [tl_x, tl_y, br_x, br_y] format. best_score (Tensor): the tracking bbox confidence in

range [0,1],
and the score of initial frame is -1.
MR [E]2EHI bbox_pred (Tensor)

track (img, bbox, z_feat, avg_channel)

Track the box bbox of previous frame to current frame img.
BH
* img (Tensor) —of shape (1, C, H, W) encoding original input image.

* bbox (Tensor) —The bbox in previous frame. The shape of the box is (4, ) in [cX,

¢y, w, h] format.

* z_feat (tuple[Tensor])-The multi level feature maps of exemplar image in

the first frame.
* avg_channel (Tensor) —of shape (3, ) denoting the padding values.

&[0 best_score is a Tensor denoting the score of best_bbox, best_bbox is a Tensor of shape

(4,) in [cx, cy, w, h] format, and denotes the best tracked bbox in current frame.
BEZRAEL tuple(best_score, best_bbox)

class mmtrack.models.sot.Stark (backbone, neck=None, head=None, init_cfg=None,
[frozen_modules=None, train_cfg=None, test_cfg=None)

STARK: Learning Spatio-Temporal Transformer for Visual Tracking.

This single object tracker is the implementation of STARK.
B

* backbone (dict) —the configuration of backbone network.

* neck (dict, optional)—the configuration of neck network. Defaults to None.

* head (dict, optional)-the configuration of head network. Defaults to None.

e init_cfg(dict, optional)-the configuration of initialization. Defaults to None.

e frozen_modules (str | list | tuple, optional)—the names of frozen

modules. Defaults to None.

e train_cfg(dict, optional) -the configuratioin of train. Defaults to None.
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* test_cfg(dict, optional)—the configuration of test. Defaults to None.

extract_feat (img)

Extract the features of the input image.

%% img (Tensor)—image of shape (N, C, H, W).

B

the multi-level feature maps, and each of them is of shape (N, C, H // stride, W //

stride).

BRIAREY tuple(Tensor)

forward_train (img, img_metas, search_img, search_img_metas, gt_bboxes, padding_mask,

search_gt_bboxes, search_padding_mask, search_gt_labels=None, **kwargs)

forward of training.

B

* img (Tensor) -template images of shape (N, num_templates, C, H, W). Typically,

there are 2 template images, and H and W are both equal to 128.

* img_metas (list [dict]) —list of image information 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

mmtrack/datasets/pipelines/formatting.py: VideoCollect.

* search_img (Tensor) —of shape (N, 1, C, H, W) encoding input search images.

1 denotes there is only one search image for each template image. Typically H and
W are both equal to 320.

* search_img_metas (list [list [dict]])-Thesecond list only has one el-

ement. The first list contains search image information 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

mmtrack/datasets/pipelines/formatting.py: VideoCollect.

* gt_bboxes (1ist [Tensor]) —Ground truth bboxes for template images with

shape (N, 4) in [tI_x, tl_y, br_x, br_y] format.

* padding_mask (Tensor) —padding mask of template images. It’ s of shape (N,

num_templates, H, W). Typically, there are 2 padding masks of template images, and
H and W are both equal to that of template images.

* search_gt_bboxes (1ist [Tensor]) —Ground truth bboxes for search im-

ages with shape (N, 5) in [0., tl_x, tl_y, br_x, br_y] format.

* search_padding_mask (Tensor) —padding mask of search images. Its of

shape (N, 1, H, W). There are 1 padding masks of search image, and H and W are

both equal to that of search image.
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e search_gt_labels (list[Tensor], optional) —Ground truth labels

for search images with shape (N, 2).
&[] a dictionary of loss components.
B\ dict[str, Tensor]

get_cropped_img (img, target_bbox, search_area_factor, output_size)
Crop Image Only used during testing This function mainly contains two steps: 1. Crop img based on tar-
get_bbox and search_area_factor. If the cropped image/mask is out of boundary of img, use O to pad. 2.

Resize the cropped image/mask to output_size.

S8

* img (Tensor) —of shape (1, C, H, W)

* target_bbox (list | ndarray)—in[cx, cy, w, h] format

* search_area_factor (float) —Ratio of crop size to target size

* output_size (float) —the size of output cropped image (always square).
Bl

of shape (1, C, output_size, output_size) resize_factor (float): the ratio of original image

scale to cropped
image scale.
pdding_mask (Tensor): the padding mask caused by cropping. It’ s of shape (1,
output_size, output_size).
BARAE img_crop_padded (Tensor)

init (img, bbox)

Initialize the single object tracker in the first frame.
S
* img (Tensor) —input image of shape (1, C, H, W).
* bbox (1ist | Tensor)—in [cX, cy, w, h] format.

init_weights ()

Initialize the weights of modules in single object tracker.

mapping_bbox_back (pred_bboxes, prev_bbox, resize_factor)
Mapping the prediction bboxes from resized cropped image to original image. The coordinate origins of them

are both the top left corner.

B

* pred_bboxes (Tensor) —the predicted bbox of shape (B, Ng, 4), in [tl_x, tl_y,

br_x, br_y] format. The coordinates are based in the resized cropped image.
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* prev_bbox (Tensor) —the previous bbox of shape (B, 4), in [cx, cy, w, h] format.

The coordinates are based in the original image.

* resize_factor (float) —the ratio of original image scale to cropped image

scale.
&\ in [tl_x, tl_y, br_x, br_y] format.
RMIZRA (Tensor)

simple_test (img, img_metas, gt_bboxes, **kwargs)

Test without augmentation.

ZH
* img (Tensor) —input image of shape (1, C, H, W).

* img metas (I1ist [dict]) -list of image information 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

mmitrack/datasets/pipelines/formatting.py:VideoCollect.

* gt_bboxes (1ist [Tensor]) —list of ground truth bboxes for each image with

shape (1, 4) in [tl_x, tl_y, br_x, br_y] format.
JR ] ndarray): the tracking results.
BRI dict(str

track (img, bbox)

Track the box bbox of previous frame to current frame img.

S8
* img (Tensor) —of shape (1, C, H, W).
* bbox (1ist | Tensor)-The bbox in previous frame. The shape of the bbox is
(4, ) in [x, y, w, h] format.
Returns:

update_template (img, bbox, conf_score)
Update the dymanic templates.

S
* img (Tensor) —of shape (1, C, H, W).
* bbox (1ist | ndarray) —in [cX, cy, w, h] format.

* conf_score (float)—the confidence score of the predicted bbox.
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26.3 vid

class mmtrack.models.vid.BaseVideoDetector (init_cfg)

Base class for video object detector.

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

aug_test (imgs, img_metas, **kwargs)

Test function with test time augmentation.

forward (img, img_metas, ref_img=None, ref_img_metas=None, return_loss=True, **kwargs)

Calls either forward train() or forward test () depending on whether return_loss is

True.

Note this setting will change the expected inputs. When return_loss=True, img and img_meta are

single-nested (i.e. Tensor and List[dict]), and when resturn_loss=False, img and img_meta should

be double nested (i.e. List[Tensor], List[List[dict]]), with the outer list indicating test time augmentations.

forward_test (imgs, img_metas, ref_img=None, ref_img_metas=None, **kwargs)

ZH

* imgs (List [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 listindicates test-time augs (mul-

tiscale, flip, etc.) and the inner list indicates images in a batch.

* ref_img (list[Tensor] | None) —The list only contains one Tensor of
shape (1, N, C, H, W) encoding input reference images. Typically these should be
mean centered and std scaled. N denotes the number for reference images. There

may be no reference images in some cases.

e ref_img metas (list/[list[list[dict]]] | None) —The first and
second list only has one element. The third list contains image information dict where
eachdicthas: ‘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 mmtrack/datasets/pipelines/formatting.py:VideoCollect. There may

be no reference images in some cases.

abstract forward_train (imgs, img_metas, ref_img=None, ref_img_metas=None, **kwargs)

B

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

should be mean centered and std scaled.

* img metas (list[dict]) -list of image info dict where each dict has:
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‘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

mmitrack/datasets/pipelines/formatting.py:VideoCollect.

* ref_img (Tensor) —of shape (N, R, C, H, W) encoding input images. Typically
these should be mean centered and std scaled. R denotes there is #R reference images

for each input image.

*» ref_img metas (list[list[dict]])The first list only has one element.
The second list contains reference image information 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

mmtrack/datasets/pipelines/formatting.py: VideoCollect.

freeze_module (module)

Freeze module during training.

show_result (img, result, score_thr=0.3, bbox_color=green’, text_color="green’, thickness=1, font_scale=0.5,
win_name=", show=False, wait_time=0, out_file=None)

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

e result (dict) —The results to draw over img det_bboxes or (det_bboxes,
det_masks). The value of key ‘det_bboxes’ is list with length num_classes, and
each element in list is ndarray with shape(n, 5) in [tl_x, tl_y, br_x, br_y, score] for-

mat.

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

* bbox_color (str or tuple or Color) —Color of bbox lines.

* text_color (str or tuple or Color) —Color of texts.

e thickness (int) —Thickness of lines.

e font_scale (float)—Font scales of texts.

* win_name (str)—-The window name.

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

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

* out_file (str or None)-The filename to write the image. Default: None.
&\l Only if not show or out_file

BREEHE! img (Tensor)
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train_step (data, optimizer)

The iteration step during training.

This method defines an iteration step during training, except for the back propagation and optimizer updating,
which are done in an optimizer hook. Note that in some complicated cases or models, the whole process

including back propagation and optimizer updating is also defined in this method, such as GAN.

* data (dict) —-The output of dataloader.
* optimizer (torch.optim.Optimizer | dict) —The optimizer of runner is
passed to train_step (). This argument is unused and reserved.
Bl

It should contain at least 3 keys: 1oss, log_vars, num_samples.

* loss is a tensor for back propagation, which can be a weighted sum of

multiple losses.
e log_vars contains all the variables to be sent to the

logger. - num_samples indicates the batch size (when the model is DDP, it

means the batch size on each GPU), which is used for averaging the logs.
BRI dict

val_step (data, optimizer)

The iteration step during validation.

This method shares the same signature as train_step (), but used during val epochs. Note that the

evaluation after training epochs is not implemented with this method, but an evaluation hook.

property with_aggregator

whether the framework has a aggregator
Type bool

property with_detector

whether the framework has a detector
Type bool

property with_motion

whether the framework has a motion model
Type bool

class mmtrack.models.vid.DFF (detector, motion, pretrains=None, init_cfg=None, frozen_modules=None,
train_cfg=None, test_cfg=None)

Deep Feature Flow for Video Recognition.

This video object detector is the implementation of DFF.
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aug_test (imgs, img_metas, **kwargs)

Test function with test time augmentation.

extract_feats (img, img_metas)

Extract features for img during testing.

BH

* img (Tensor)—of shape (1, C, H, W) encoding input image. Typically these should

be mean centered and std scaled.

* img metas (I1ist [dict]) -list of image information 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

mmtrack/datasets/pipelines/formatting.py: VideoCollect.

j&[a] Multi level feature maps of img.

JREIRA list[Tensor]

forward_train (img, img_metas, gt_bboxes, gt_labels, ref _img, ref_img_metas, ref_gt_bboxes, ref_gt_labels,

gt_instance_ids=None, gt_bboxes_ignore=None, gt_masks=None, proposals=None,
ref_gt_instance_ids=None, ref_gt_bboxes_ignore=None, ref_gt_masks=None,

ref_proposals=None, **kwargs)

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

should be mean centered and std scaled.

* 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’ . For details on the values of these keys see

mmtrack/datasets/pipelines/formatting.py: VideoCollect.

* gt_bboxes (1ist [Tensor])—Ground truth bboxes for each image with shape

(num_gts, 4) in [tI_x, tl_y, br_x, br_y] format.

* gt_labels (list [Tensor]) —class indices corresponding to each box.

 ref_img (Tensor) —of shape (N, 1, C, H, W) encoding input images. Typically

these should be mean centered and std scaled. 1 denotes there is only one reference

image for each input image.

*» ref_img metas (list[list[dict]])-The first list only has one element.

The second list contains reference image information 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

mmtrack/datasets/pipelines/formatting.py: VideoCollect.
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» ref_gt_bboxes (1ist [Tensor])—The list only has one Tensor. The Tensor

contains ground truth bboxes for each reference image with shape (num_all_ref_gts,
5) in [ref_img_id, tl_x, tl_y, br_x, br_y] format. The ref_img_id start from 0, and

denotes the id of reference image for each key image.

*» ref_gt_labels (list[Tensor]) —The list only has one Tensor. The
Tensor contains class indices corresponding to each reference box with shape

(num_all_ref_gts, 2) in [ref_img_id, class_indice].

* gt_instance_ids (None | list[Tensor]) —specify the instance id for

each ground truth bbox.

* 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

architecture supports a segmentation task.

* proposals (None | Tensor)—override rpn proposals with custom proposals.

Use when with_rpn is False.

» ref_gt_instance_ids (None | list[Tensor])-specify the instance id

for each ground truth bboxes of reference images.

» ref_gt_bboxes_ignore (None | list[Tensor]) -specify which

bounding boxes of reference images can be ignored when computing the loss.

* ref_gt_masks (None | Tensor)-True segmentation masks for each box of

reference image used if the architecture supports a segmentation task.

* ref_proposals (None | Tensor)—override rpn proposals with custom pro-

posals of reference images. Use when with_rpn is False.

&[] a dictionary of loss components

R AIJ dict[str, Tensor]

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

Test without augmentation.

BH

* img (Tensor)—of shape (1, C, H, W) encoding input image. Typically these should
be mean centered and std scaled.

* img metas (1ist [dict]) -list of image information 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

mmtrack/datasets/pipelines/formatting.py: VideoCollect.

* ref_img (None) -Not used in DFF. Only for unifying API interface.
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* ref_img metas (None) -Not used in DFF. Only for unifying API interface.

* proposals (None | Tensor)—Override rpn proposals with custom proposals.

Use when with_rpn is False. Defaults to None.

e rescale (bool) —If False, then returned bboxes and masks will fit the scale of
img, otherwise, returned bboxes and masks will fit the scale of original image shape.

Defaults to False.

R[] list(ndarray)]: The detection results.

BRI dict[str

class mmtrack.models.vid.FGFA (detector, motion, aggregator, pretrains=None, init_cfg=None,

frozen_modules=None, train_cfg=None, test_cfg=None)

Flow-Guided Feature Aggregation for Video Object Detection.
This video object detector is the implementation of FGFA.

aug_test (imgs, img_metas, **kwargs)

Test function with test time augmentation.

extract_feats (img, img_metas, ref_img, ref_img_metas)

Extract features for img during testing.

S
* img (Tensor)—of shape (1, C, H, W) encoding input image. Typically these should

be mean centered and std scaled.

* img metas (1ist [dict]) -list of image information 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

mmtrack/datasets/pipelines/formatting.py: VideoCollect.

* ref_img(Tensor | None)—of shape (1, N, C, H, W) encoding input reference
images. Typically these should be mean centered and std scaled. N denotes the

number of reference images. There may be no reference images in some cases.

e ref_img metas (list[list[dict]] | None)-The firstlist only has one
element. The second list contains image information 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

mmitrack/datasets/pipelines/formatting.py:VideoCollect. There may be no reference

images in some cases.
R [n] Multi level feature maps of img.

JRMA[JEI list[Tensor]
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forward_train (img, img_metas, gt_bboxes, gt_labels, ref _img, ref_img_metas, ref_gt_bboxes, ref_gt_labels,

gt_instance_ids=None, gt_bboxes_ignore=None, gt_masks=None, proposals=None,
ref_gt_instance_ids=None, ref_gt_bboxes_ignore=None, ref_gt_masks=None,

ref_proposals=None, **kwargs)

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

should be mean centered and std scaled.

* 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’ . For details on the values of these keys see

mmtrack/datasets/pipelines/formatting.py: VideoCollect.

* gt_bboxes (1ist [Tensor])—Ground truth bboxes for each image with shape

(num_gts, 4) in [tI_x, tl_y, br_x, br_y] format.
* gt_labels (list [Tensor]) —class indices corresponding to each box.

 ref_img (Tensor) —of shape (N, 2, C, H, W) encoding input images. Typically
these should be mean centered and std scaled. 2 denotes there is two reference images

for each input image.

* ref_img metas (list[list[dict]]) -The first list only has one element.
The second list contains reference image information 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

mmtrack/datasets/pipelines/formatting.py: VideoCollect.

* ref_gt_bboxes (1ist [Tensor])—The list only has one Tensor. The Tensor
contains ground truth bboxes for each reference image with shape (num_all_ref_gts,
5) in [ref_img_id, tl_x, tl_y, br_x, br_y] format. The ref_img_id start from O, and

denotes the id of reference image for each key image.

e ref_gt_labels (list[Tensor]) —The list only has one Tensor. The
Tensor contains class indices corresponding to each reference box with shape

(num_all_ref_gts, 2) in [ref_img_id, class_indice].

e gt_instance_ids (None | list[Tensor]) —specify the instance id for

each ground truth bbox.

* 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

architecture supports a segmentation task.
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* proposals (None | Tensor)—override rpn proposals with custom proposals.

Use when with_rpn is False.

» ref_gt_instance_ids (None | list[Tensor])—specify the instance id

for each ground truth bboxes of reference images.

» ref_gt_bboxes_ignore (None | list[Tensor]) -—specify which

bounding boxes of reference images can be ignored when computing the loss.

* ref_gt_masks (None | Tensor)—-True segmentation masks for each box of

reference image used if the architecture supports a segmentation task.

* ref_proposals (None | Tensor)—override rpn proposals with custom pro-

posals of reference images. Use when with_rpn is False.
1R[] a dictionary of loss components
R dict[str, Tensor]

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

Test without augmentation.
B

* img(Tensor)—of shape (1, C, H, W) encoding input image. Typically these should

be mean centered and std scaled.

* img metas (1ist [dict]) -list of image information 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

mmitrack/datasets/pipelines/formatting.py:VideoCollect.

e ref_img (list[Tensor] | None) —The list only contains one Tensor of
shape (1, N, C, H, W) encoding input reference images. Typically these should be
mean centered and std scaled. N denotes the number for reference images. There

may be no reference images in some cases.

e ref_img metas (list[list[list[dict]]] | None) —The first and
second list only has one element. The third list contains image information dict where
each dicthas: ‘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 mmtrack/datasets/pipelines/formatting.py:VideoCollect. There may

be no reference images in some cases.

* proposals (None | Tensor)-Override rpn proposals with custom proposals.

Use when with_rpn is False. Defaults to None.

e rescale (bool) —If False, then returned bboxes and masks will fit the scale of
img, otherwise, returned bboxes and masks will fit the scale of original image shape.

Defaults to False.
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&[] list(ndarray)]: The detection results.
R dict[str

class mmtrack.models.vid.SELSA (defector, pretrains=None, init_cfg=None, frozen_modules=None,
train_cfg=None, test_cfg=None)

Sequence Level Semantics Aggregation for Video Object Detection.
This video object detector is the implementation of SELSA.

aug_test (imgs, img_metas, **kwargs)

Test function with test time augmentation.

extract_feats (img, img_metas, ref_img, ref_img_metas)

Extract features for img during testing.

ZH

* img (Tensor)—of shape (1, C, H, W) encoding input image. Typically these should

be mean centered and std scaled.

* img metas (1ist [dict]) -list of image information 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

mmtrack/datasets/pipelines/formatting.py: VideoCollect.

*» ref_img(Tensor | None)—of shape (1, N, C, H, W) encoding input reference
images. Typically these should be mean centered and std scaled. N denotes the

number of reference images. There may be no reference images in some cases.

* ref_img metas (list[list[dict]] | None)-The firstlist only has one
element. The second list contains image information 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

mmitrack/datasets/pipelines/formatting.py:VideoCollect. There may be no reference

images in some cases.
Bl
x is the multi level feature maps of img, ref_x is the multi level feature maps of ref_img.
BRAZRAY tuple(x, img_metas, ref_x, ref_img_metas)

forward_train (img, img_metas, gt_bboxes, gt_labels, ref _img, ref_img_metas, ref_gt_bboxes, ref_gt_labels,
gt_instance_ids=None, gt_bboxes_ignore=None, gt_masks=None, proposals=None,
ref_gt_instance_ids=None, ref_gt_bboxes_ignore=None, ref_gt_masks=None,

ref_proposals=None, **kwargs)

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

should be mean centered and std scaled.

* 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’ . For details on the values of these keys see

mmtrack/datasets/pipelines/formatting.py: VideoCollect.

* gt_bboxes (1ist [Tensor])—Ground truth bboxes for each image with shape

(num_gts, 4) in [tl_x, tl_y, br_x, br_y] format.
* gt_labels (list [Tensor]) —class indices corresponding to each box.

* ref_img (Tensor) —of shape (N, 2, C, H, W) encoding input images. Typically
these should be mean centered and std scaled. 2 denotes there is two reference images

for each input image.

» ref_img metas (list[list[dict]]) —The first list only has one element.
The second list contains reference image information 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

mmtrack/datasets/pipelines/formatting.py: VideoCollect.

» ref_gt_bboxes (1ist [Tensor])—The list only has one Tensor. The Tensor
contains ground truth bboxes for each reference image with shape (num_all_ref_gts,
5) in [ref_img_id, tl_x, tl_y, br_x, br_y] format. The ref_img_id start from 0, and

denotes the id of reference image for each key image.

» ref_gt_labels (list[Tensor]) —The list only has one Tensor. The
Tensor contains class indices corresponding to each reference box with shape

(num_all_ref_gts, 2) in [ref_img_id, class_indice].

* gt_instance_ids (None | list[Tensor]) —specify the instance id for

each ground truth bbox.

* 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

architecture supports a segmentation task.

* proposals (None | Tensor)—override rpn proposals with custom proposals.

Use when with_rpn is False.

* ref_gt_instance_ids (None | list[Tensor])-specify the instance id

for each ground truth bboxes of reference images.

» ref_gt_bboxes_ignore (None | list[Tensor]) -—specify which

bounding boxes of reference images can be ignored when computing the loss.
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* ref_gt_masks (None | Tensor)-True segmentation masks for each box of

reference image used if the architecture supports a segmentation task.

* ref_proposals (None | Tensor)-override rpn proposals with custom pro-

posals of reference images. Use when with_rpn is False.
J&[H] a dictionary of loss components
JRMII dict[str, Tensor]

simple_test (img, img_metas, ref_img=None, ref_img_metas=None, proposals=None, ref_proposals=None,
rescale=False)

Test without augmentation.

S
* img (Tensor)—of shape (1, C, H, W) encoding input image. Typically these should

be mean centered and std scaled.

* img_metas (1ist [dict]) —list of image information 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

mmtrack/datasets/pipelines/formatting.py: VideoCollect.

e ref_img (list[Tensor] | None) —The list only contains one Tensor of
shape (1, N, C, H, W) encoding input reference images. Typically these should be
mean centered and std scaled. N denotes the number for reference images. There

may be no reference images in some cases.

e ref_img metas (list[list[list[dict]]] | None) —The first and
second list only has one element. The third list contains image information dict where
each dicthas: ‘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 mmtrack/datasets/pipelines/formatting.py:VideoCollect. There may

be no reference images in some cases.

* proposals (None | Tensor)—Override rpn proposals with custom proposals.

Use when with_rpn is False. Defaults to None.

e rescale (bool) —If False, then returned bboxes and masks will fit the scale of
img, otherwise, returned bboxes and masks will fit the scale of original image shape.
Defaults to False.

R[] list(ndarray)]: The detection results.

WBMEIRAE dict[str
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26.4 aggregators

class mmtrack.models.aggregators.EmbedAggregator (num_convs=1, channels=256,
kernel_size=3, norm_cfg=None,
act_cfg={type’: 'ReLU’}, init_cfg=None)

Embedding convs to aggregate multi feature maps.

This module is proposed in  “Flow-Guided Feature Aggregation for Video Object Detection” . FGFA.
B8

* num_convs (int) -Number of embedding convs.
* channels (int) —Channels of embedding convs. Defaults to 256.
* kernel_size (int)—Kernel size of embedding convs, Defaults to 3.

* norm_cfg (dict) —Configuration of normlization method after each conv. Defaults to

None.

¢ act_cfg (dict) —Configuration of activation method after each conv. Defaults to
dict(type=" ReLU’ ).

e init_cfg(dict or list[dict], optional) -Initialization config dict. De-
faults to None.
forward (x, ref_x)

Aggregate reference feature maps ref_x.

The aggregation mainly contains two steps: 1. Computing the cos similarity between x and ref_x. 2. Use

the normlized (i.e. softmax) cos similarity to weightedly sum ref_x.
S8
* x (Tensor) —of shape [1, C, H, W]

» ref_x (Tensor) —of shape [N, C, H, W]. N is the number of reference feature

maps.
R[] The aggregated feature map with shape [1, C, H, W].
BB Tensor

class mmtrack.models.aggregators.SelsaAggregator (in_channels, num_attention_blocks=16,
init_cfg=None)

Selsa aggregator module.

This module is proposed in  “Sequence Level Semantics Aggregation for Video Object Detection” . SELSA.
B8

* in_channels (int) —-The number of channels of the features of proposal.

* num_attention_blocks (int) -The number of attention blocks used in selsa ag-

gregator module. Defaults to 16.
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e init_cfg(dict or list[dict], optional) -Initialization config dict. De-
faults to None.
forward (x, ref_x)

Aggregate the features ref_x of reference proposals.

The aggregation mainly contains two steps: 1. Use multi-head attention to computing the weight between x

and ref_x. 2. Use the normlized (i.e. softmax) weight to weightedly sum ref_x.
S
* x (Tensor) —of shape [N, C]. N is the number of key frame proposals.
* ref_x(Tensor)—of shape [M, C]. M is the number of reference frame proposals.

R[] The aggregated features of key frame proposals with shape [N, C].

B\ Tensor

26.5 backbones

class mmtrack.models.backbones.ConvVisionTransformer (in_chans=3, act_layer=<class 'mm-
track.models.backbones.mixformer_backbone.QuickGELL
norm_layer=functools.partial(<class
‘mm-
track.models.backbones.mixformer_backbone.LayerNorm
eps=1e-05), init="trunc_norm’,
num_stages=3, patch_size=[7, 3, 3],
patch_stride=[4, 2, 2],
patch_padding=[2, 1, 1],
dim_embed=[64, 192, 384],
num_heads=[1, 3, 6], depth=[1, 4,
16], mlp_channel_ratio=[4, 4, 4],
attn_drop_rate=[0.0, 0.0, 0.0],
drop_rate=[0.0, 0.0, 0.0],
path_drop_probs=[0.0, 0.0, 0.1],
qgkv_bias=[True, True, True],
gkv_proj_method=[dw_bn’, 'dw_bn,
dw_bn’], kernel_gkv=[3, 3, 3],
padding_kv=[1, 1, 1], stride_kv=[2, 2,
2], padding_q=[1, 1, 1], stride_q=/[1,
1, 1], norm_cfg={"requires_grad’:
False, type’: 'BN’})

Vision Transformer with support for patch or hybrid CNN input stage.

This backbone refers to the implementation of CvT:.
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S8

in_chans (int) —number of input channels

act_layer (nn.Module) —activate function used in FFN
norm_layer (nn.Module) —normalization layer used in attention block
init (str)—weight init method

num_stage (int) -number of backbone stages

patch_size (List [int]) —patch size of each stage

patch_stride (List [int]) —patch stride of each stage
patch_padding (List [int ]) —patch padding of each stage
dim_embed (List [int ]) —embedding dimension of each stage
num_heads (List [int ]) —number of heads in multi-head
operation of each stage (attention)—

depth (List [int]) —number of attention blocks of each stage
mlp_channel_ratio (List [int])-hidden dim ratio of FFN of each stage
attn_drop_rate (List [float ]) —attn drop rate of each stage
drop_rate (List [float ]) —drop rate of each stage
path_drop_probs (List [float ])—drop path of each stage
agkv_bias (List [bool])—qkv bias of each stage
gkv_proj_method (List [str])—qkv project method of each stage
kernel_gkv (List [int ])—kernel size for gkv projection of each stage
padding kv/q(List[int])—padding size for kv/q projection

each stage (of) -

stride_kv/q (List [int])—stride for kv/q project of each stage

norm_cfg (dict) —normalization layer config

forward (template, online_template, search)

Forward-pass method in train pipeline.

ZH

* template (online)—template images of shape (B, C, H, W)
* template —online template images
* shape (of) —

* search (Tensor) —search images of shape (B, C, H, W)
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forward_test (search)
Forward-pass method for search image in test pipeline. The model forwarding strategies are different between
train and test. In test pipeline, we call search () method which only takes in search image when tracker is

tracking current frame. This approach reduces computational overhead and thus increases tracking speed.
¥ search (Tensor) —search images of shape (B, C, H, W)

set_online (template, online_template)
Forward-pass method for template image in test pipeline. The model forwarding strategies are different
between train and test. In test pipeline, we call set_online () method which only takes in template
images when tracker is initialized or is updating online template. This approach reduces computational

overhead and thus increases tracking speed.
S
* template (online)—template images of shape (B, C, H, W)
* template —online template images
* shape (of) -

class mmtrack.models.backbones.SOTResNet (depth, unfreeze_backbone=True, **kwargs)
ResNet backbone for SOT.

The main difference between ResNet in torch and the SOTResNet is the padding and dilation in the convs of
SOTResNet. Please refer to SiamRPN++ for detailed analysis.

¥ depth (int) —Depth of resnet, from {50, }.
make_res_layer ( **kwargs)

Pack all blocks in a stage into a ResLayer.

26.6 losses

class mmtrack.models.losses.L2Loss (neg_pos_ub=- 1, pos_margin=- 1, neg_margin=- 1,
hard_mining=False, reduction="mean’, loss_weight=1.0)
L2 loss.
e

e reduction(str, optional)-The method toreduce the loss. Options are “none”

13 ”

, “mean” and ‘“‘sum

* loss_weight (float, optional)-The weight of loss.
forward (pred, target, weight=None, avg_factor=None, reduction_override=None)

Forward function.
ZH
* pred (torch. Tensor) —The prediction.

* target (torch. Tensor) —The learning target of the prediction.
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» weight (torch. Tensor, optional)-The weightof lossfor each prediction.

Defaults to None.

* avg_factor (int, optional)—Average factor thatis used to average the loss.

Defaults to None.

e reduction_override (str, optional) —The reduction method used to

override the original reduction method of the loss. Defaults to None.

static random_choice (gallery, num)

Random select some elements from the gallery.
It seems that Pytorch’ s implementation is slower than numpy so we use numpy to randperm the indices.

update_weight (pred, target, weight, avg_factor)
Update the weight according to targets.

class mmtrack.models.losses.MultiPosCrossEntropyloss (reduction="mean’, loss_weight=1.0)

multi-positive targets cross entropy loss.

forward (cls_score, label, weight=None, avg_factor=None, reduction_override=None, **kwargs)

Forward function.

S8
e cls_score (torch. Tensor) —The classification score.
* label (torch. Tensor) —The assigned label of the prediction.
* weight (torch. Tensor) —The element-wise weight.
* avg_factor (float) —Average factor when computing the mean of losses.
* reduction (str)-Same as built-in losses of PyTorch.

& [1] Calculated loss

B\ torch. Tensor

multi_pos_cross_entropy (pred, label, weight=None, reduction="mean’, avg_factor=None)

SH

» pred (torch. Tensor) —The prediction.

label (torch. Tensor) —The assigned label of the prediction.

* weight (torch. Tensor) —The element-wise weight.

* reduction (str)-Same as built-in losses of PyTorch.

* avg_factor (float) —Average factor when computing the mean of losses.

JRIA Calculated loss
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WRIAIRAY torch. Tensor

class mmtrack.models.losses.TripletLoss (margin=0.3, loss_weight=1.0, hard_mining=True)
Triplet loss with hard positive/negative mining.

Reference:

Hermans et al. In Defense of the Triplet Loss for Person Re-Identification. arXiv:1703.07737.
Imported from ‘<https://github.com/KaiyangZhou/deep-person-reid/blob/ mas-

ter/torchreid/losses/hard_mine_triplet_loss.py>‘_.
S
* margin (float, optional)-Margin for triplet loss. Default to 0.3.
* loss_weight (float, optional)—Weight of the loss. Default to 1.0.

forward (inputs, targets, **kwargs)

Defines the computation performed at every call.

Should be overridden by all subclasses.

i Although the recipe for forward pass needs to be defined within this function, one should call the
Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

hard_mining_triplet_loss_forward (inputs, targets)

S8
e inputs (torch. Tensor) —feature matrix with shape (batch_size, feat_dim).

* targets (torch.LongTensor)—ground truth labels with shape (num_classes).

26.7 motion

class mmtrack.models.motion.CameraMotionCompensation (warp_mode="cv2. MOTION_EUCLIDEAN,
num_iters=50, stop_eps=0.001)
Camera motion compensation.

S8
* warp_mode (str)—-Warp mode in opencv.
e num_iters (int) -Number of the iterations.

* stop_eps (float)—-Terminate threshold.
get_warp_matrix (img, ref_img)

Calculate warping matrix between two images.
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track (img, ref_img, tracks, num_samples, frame_id)

Tracking forward.

warp_bboxes (bboxes, warp_matrix)

Warp bounding boxes according to the warping matrix.

class mmtrack.models.motion.FlowNetSimple (img_scale_factor, out_indices=[2, 3, 4, 5, 6],
flow_scale_factor=5.0, flow_img_norm_std=[255.0,
255.0, 255.0], flow_img_norm_mean=[0.411, 0.432,
0.45], init_cfg=None)

The simple version of FlowNet.

This FlowNetSimple is the implementation of FlowNetSimple.
SH

* img_scale_factor (float)—Used to upsample/downsample the image.

* out_indices (1ist) —The indices of outputting feature maps after each group of

conv layers. Defaults to [2, 3, 4, 5, 6].
* flow_scale_factor (float) —Used to enlarge the values of flow. Defaults to 5.0.

e flow_img norm_std (1ist)—Used toscale the values of image. Defaults to [255.0,
255.0, 255.0].

e flow_img_norm_mean (list) —Used to center the values of image. Defaults to
[0.411, 0.432, 0.450].

e init_cfg(dict or list[dict], optional) -Initialization config dict. De-
faults to None.
crop_1like (input, target)

Crop input as the size of rarget.

forward (imgs, img_metas)

Compute the flow of images pairs.

BH

* imgs (Tensor) —of shape (N, 6, H, W) encoding input images pairs. Typically

these should be mean centered and std scaled.

* img metas (1ist [dict]) -list of image information 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

mmtrack/datasets/pipelines/formatting.py: VideoCollect.
&[] of shape (N, 2, H, W) encoding flow of images pairs.
W\ |27 Tensor
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prepare_imgs (imgs, img_metas)

Preprocess images pairs for computing flow.

BH

* imgs (Tensor) —of shape (N, 6, H, W) encoding input images pairs. Typically

these should be mean centered and std scaled.

* img metas (I1ist [dict]) -list of image information 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

mmtrack/datasets/pipelines/formatting.py: VideoCollect.
&M of shape (N, 6, H, W) encoding the input images pairs for FlowNetSimple.
B EIR%EY Tensor

class mmtrack.models.motion.KalmanFilter (center_only=False)

A simple Kalman filter for tracking bounding boxes in image space.
The implementation is referred to https://github.com/nwojke/deep_sort.

gating_distance (mean, covariance, measurements, only_position=False)

Compute gating distance between state distribution and measurements.

A suitable distance threshold can be obtained from chi2inv95. If only_position is False, the chi-square dis-

tribution has 4 degrees of freedom, otherwise 2.
SH
* mean (ndarray)—Mean vector over the state distribution (8 dimensional).
e covariance (ndarray)—Covariance of the state distribution (8x8 dimensional).

* measurements (ndarray) —An Nx4 dimensional matrix of N measurements,
each in format (X, y, a, h) where (X, y) is the bounding box center position, a the

aspect ratio, and h the height.

* only_position (bool, optional) -If True, distance computation is done

with respect to the bounding box center position only. Defaults to False.

J& 1] Returns an array of length N, where the i-th element contains the squared Mahalanobis

distance between (mean, covariance) and measurements/[i].
MR ERHEI ndarray

initiate (measurement)

Create track from unassociated measurement.
ZH
* measurement (ndarray) —Bounding box coordinates (X, y, a, h) with

* position (center) -
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B
Returns the mean vector (8 dimensional) and covariance matrix (8x8 dimensional) of
the new track. Unobserved velocities are initialized to 0 mean.
R EZRAE (ndarray, ndarray)

predict (mean, covariance)

Run Kalman filter prediction step.

S
* mean (ndarray)—The 8 dimensional mean vector of the object state at the previous
time step.
* covariance (ndarray) —The 8x8 dimensional covariance matrix of the object
state at the previous time step.
B

Returns the mean vector and covariance matrix of the predicted state. Unobserved

velocities are initialized to 0 mean.
iBI2HEY (ndarray, ndarray)

project (mean, covariance)

Project state distribution to measurement space.
S8
* mean (ndarray)—The state’ s mean vector (8 dimensional array).
e covariance (ndarray)—The state’ s covariance matrix (8x8 dimensional).
j& Al Returns the projected mean and covariance matrix of the given state estimate.
JRIRAY (ndarray, ndarray)

track (tracks, bboxes)

Track forward.
¥
e (dict[int (tracks) —dict]): Track buffer.
* bboxes (Tensor) —Detected bounding boxes.
] dict], Tensor): Updated tracks and bboxes.
R (dict[int

update (mean, covariance, measurement)

Run Kalman filter correction step.

SH
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* mean (ndarray) —The predicted state’ s mean vector (8 dimensional).
e covariance (ndarray)—The state’ s covariance matrix (8x8 dimensional).

* measurement (ndarray) —The 4 dimensional measurement vector (X, y, a, h),
where (X, y) is the center position, a the aspect ratio, and h the height of the bounding

box.

&\ Returns the measurement-corrected state distribution.

B EZRAE (ndarray, ndarray)

class mmtrack.models.motion.LinearMotion (num_samples=2, center_motion=False)

Linear motion while tracking.

SH

* num_samples (int, optional)-Number of samples to calculate the velocity. De-
fault to 2.

* center_motion (bool, optional) —Whether use center location or bounding
box location to estimate the velocity. Default to False.
center (bbox)

Get the center of the box.

get_velocity (bboxes, num_samples=None)

Get velocities of the input objects.

step (bboxes, velocity=None)
Step forward with the velocity.

track (tracks, frame_id)

Tracking forward.

26.8 reid

class mmtrack.models.reid.BaseReID (backbone, neck=None, head=None, pretrained=None,
train_cfg=None, init_cfg=None)

Base class for re-identification.

forward_train (img, gt_label, **kwargs)

“Training forward function.

simple_test (img, **kwargs)

Test without augmentation.

class mmtrack.models.reid.FcModule (in_channels, out_channels, norm_cfg=None, act_cfg={type’:
‘ReLU’}, inplace=True, init_cfg={"layer’: 'Linear’, type:
‘Kaiming’})

Fully-connected layer module.
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ZE
* in_channels (int) —Input channels.
* out_channels (int) —Ourput channels.

* norm_cfg (dict, optional)-Configuration of normlization method after fc. De-

faults to None.

* act_cfg(dict, optional)—Configuration of activation method after fc. Defaults
to dict(type=" ReLU’ ).

e inplace (bool, optional)—Whether inplace the activatation module.

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

)

faults to dict(type=" Kaiming’ , layer=" Linear’ ).

forward (x, activate=True, norm=True)
Model forward.

property norm

Normalization.

class mmtrack.models.reid.GlobalAveragePooling (kernel_size=None, stride=None)

Global Average Pooling neck.

Note that we use view to remove extra channel after pooling. We do not use squeeze as it will also remove the batch

dimension when the tensor has a batch dimension of size 1, which can lead to unexpected errors.

class mmtrack.models.reid.LinearReIDHead (num_fcs, in_channels, fc_channels, out_channels,
norm_cfg=None, act_cfg=None, num_classes=None,
loss=None, loss_pairwise=None, topk=(1),
init_cfg={bias’: 0, layer’: 'Linear’, 'mean’: 0, std’: 0.01,
type’: 'Normal’})
Linear head for re-identification.

ZH
* num_fecs (int) -Number of fcs.
* in_channels (int) -Number of channels in the input.
¢ fc_channels (int) -Number of channels in the fcs.
e out_channels (int)-Number of channels in the output.

* norm_cfg(dict, optional)—Configuration of normlization method after fc. De-

faults to None.

* act_cfg(dict, optional)—Configuration of activation method after fc. Defaults

to None.
* num_classes (int, optional)-Number of the identities. Default to None.

e loss (dict, optional)—Cross entropy loss to train the re-identificaiton module.
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* loss_pairwise (dict, optional) —Triplet loss to train the re-identificaiton

module.
* topk (int, optional)—Calculate topk accuracy. Default to False.

e init_cfg(dict or list[dict], optional) -Initialization config dict. De-
faults to dict(type=" Normal’ ,layer=" Linear’ , mean=0, std=0.01, bias=0).
forward_train (x)

Model forward.

loss (gt _label, feats, cls_score=None)

Compute losses.

26.9 roi_heads

class mmtrack.models.roi_heads.SelsaBBoxHead (aggregator, *args, **kwargs)

Selsa bbox head.

This module is proposed in  “Sequence Level Semantics Aggregation for Video Object Detection” . SELSA.
%:¥ aggregator (dict)—Configuration of aggregator.

forward (x, ref_x)
Computing the cls_score and bbox_pred of the features x of key frame proposals.

ZH
* x (Tensor) —of shape [N, C, H, W]. N is the number of key frame proposals.

» ref_x (Tensor) —of shape [M, C, H, W]. M is the number of reference frame

proposals.
& [a] The predicted score of classes and the predicted regression offsets.
R EEHE tuple(cls_score, bbox_pred)

class mmtrack.models.roi_heads.SelsaRoIHead (bbox_roi_extractor=None, bbox_head=None,

mask_roi_extractor=None, mask_head=None,
shared_head=None, train_cfg=None,
test_cfg=None, pretrained=None, init_cfg=None)

selsa roi head.

forward_train (x, ref_x, img_metas, proposal_list, ref_proposal_list, gt_bboxes, gt_labels,

gt_bboxes_ignore=None, gt_masks=None)

* x (1ist [Tensor]) -list of multi-level img features.

e ref _x(list[Tensor]) -list of multi-level ref_img features.
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* 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’ . For details on the values of these keys see

mmdet/datasets/pipelines/formatting.py:Collect.
* proposal_list (l1ist[Tensors]) -list of region proposals.

*» ref_proposal_list (list[Tensors]) -list of region proposals from

ref_imgs.

* gt_bboxes (1ist [Tensor])—Ground truth bboxes for each image with shape

(num_gts, 4) in [tI_x, tl_y, br_x, br_y] format.
* 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.

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

architecture supports a segmentation task.
1R[] a dictionary of loss components
R dict[str, Tensor]

simple_test (x, ref_x, proposals_list, ref _proposals_list, img_metas, proposals=None, rescale=False)

Test without augmentation.

simple_test_bbozxes (x, ref_x, proposals, ref_proposals, img_metas, rcnn_test_cfg, rescale=False)

Test only det bboxes without augmentation.

class mmtrack.models.roi_heads.SingleRoIExtractor (roi_layer, out_channels, featmap_strides,
finest_scale=56, init_cfg=None)

Extract Rol features from a single level feature map.

This Class is the same as SingleRolExtractor from mmdet.models.roi_heads.roi_extractors except for using **kwargs

to accept external arguments.

forward (feats, rois, roi_scale_factor=None, **kwargs)

Forward function.

class mmtrack.models.roi_heads.TemporalRoIAlign (num_most_similar_points=2,
num_temporal_attention_blocks=4, *args,
**kwargs)

Temporal Rol Align module.

This module is proposed in  “Temporal ROI Align for Video Object Recognition” . TRol Align.
B

* num_most_similar points (int)-Denotes the number of the most similar points

in the Most Similar Rol Align. Defaults to 2.
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* num_temporal_attention_blocks (int)-Denotes the number of temporal at-
tention blocks in the Temporal Attentional Feature Aggregation. If the value isn’ t greater
than 0, the averaging operation will be adopted to aggregate the Rol features with the Most
Similar Rol features. Defaults to 4.

forward (feats, rois, roi_scale_factor=None, ref_feats=None)

Forward function.

most_similar_roi_align (roi_feats, ref_feats)

Extract the Most Similar Rol features from reference feature maps ref_feats based on Rol features roi_feats.
The extraction mainly contains three steps: 1. Compute cos similarity maps between roi_feats and ref_feats.
2. Pick the top K points based on the similarity maps. 3. Project these top K points into reference feature

maps ref_feats.
S

* roi_feats (Tensor) —of shape [roi_n, C, roi_h, roi_w]. roi_n, roi_h and roi_w
denote the number of key frame proposals, the height of Rol features and the width

of Rol features, respectively.

 ref_feats (Tensor) —of shape [img_n, C, img_h, img_w]. img_n, img_h and
img_w denote the number of reference frames, the height of reference frame feature

maps and the width of reference frame feature maps, respectively.
Bl
The extracted Most Similar Rol features from reference feature maps with shape

[img_n, roi_n, C, roi_h, roi_w].
B\ Tensor

temporal_attentional_feature_aggregation (x, ref_x)

Aggregate the Rol features x with the Most Similar Rol features ref_x.

The aggregation mainly contains three steps: 1. Pass through a tiny embed network. 2. Use multi-head
attention to computing the weight between x and ref_x. 3. Use the normlized (i.e. softmax) weight to

weightedly sum x and ref_x.

* x (Tensor) —of shape [1, roi_n, C, roi_h, roi_w]. roi_n, roi_h and roi_w denote
the number of key frame proposals, the height of Rol features and the width of Rol
features, respectively.

* ref_x (Tensor) —of shape [img_n, roi_n, C, roi_h, roi_w]. img_n is the number
of reference images.

B

The aggregated Temporal Rol features of key frame proposals with shape [roi_n, C,

roi_h, roi_w].

26.9. roi_heads 191



MMTracking, 4% 0.14.0

B E]%EL Tensor

26.10 track heads

class mmtrack.models.track_heads.CornerPredictorHead (inplanes, channel, feat_size=20,
stride=16)
Corner Predictor head.
ZH

e inplanes (int) —input channel
¢ channel (int) —the output channel of the first conv block
e feat_size (int) —the size of feature map

* stride (int) —the stride of feature map from the backbone
forward (x)

Forward pass with input x.
%%t x (Tensor) —of shape (bs, C, H, W).
j&[a] bbox of shape (bs, 4) in (tI_x, tl_y, br_x, br_y) format.
RMIEMY (Tensor)

get_score_map (x)

Score map branch.
%4 x (Tensor) —of shape (bs, C, H, W).
B
of shape (bs, 1, H, W). The score map of top left corner of tracking bbox.

score_map_br (Tensor): of shape (bs, 1, H, W). The score map of bottom right cor-

ner of tracking bbox.
B AZRHEL score_map_tl (Tensor)

soft_argmax (score_map)

Get soft-argmax coordinate for the given score map.

%% score_map (self.feat_size, self.feat_size) —the last score map in
bbox_head branch

Rl
of shape (bs, 1). The values are in range [0, self.feat_size * self.stride]

exp_y (Tensor): of shape (bs, 1). The values are in range [0, self .feat_size *
self.stride]
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BRIARAEY exp_x (Tensor)

class mmtrack.models.track_heads.CorrelationHead (in_channels, mid_channels, out_channels,

kernel_size=3, norm_cfg={"type’: 'BN’},
act_cfg={type’: 'ReLU’}, init_cfg=None,

**kwargs)

Correlation head module.

This module is proposed in “SiamRPN++: Evolution of Siamese Visual Tracking with Very Deep Networks.

SiamRPN++.

ZH

in_channels (int) —Input channels.

mid_channels (int)-Middle channels.
out_channels (int)—Output channels.
kernel_size (int) —Kernel size of convs. Defaults to 3.

norm_cfg (dict) —Configuration of normlization method after each conv. Defaults to
dict(type=" BN’ ).
act_cfg (dict) —Configuration of activation method after each conv. Defaults to

dict(type=" ReLU’ ).

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

faults to None.

forward (kernel, search)

Defines the computation performed at every call.

Should be overridden by all subclasses.

{i:ff:  Although the recipe for forward pass needs to be defined within this function, one should call the

Module instance afterwards instead of this since the former takes care of running the registered hooks while

the latter silently ignores them.

class mmtrack.models.track_heads.MixFormerHead (bbox_head=None, score_head=None,

loss_bbox={"loss_weight’: 5.0, type’: 'L1Loss’},
loss_iou={"loss_weight’: 2.0, type’: 'GloULoss’},
train_cfg=None, test_cfg=None,

init_cfg=None)

MixFormer head module for bounding box regression and prediction of confidence of tracking bbox.

This module is proposed in  “MixFormer: End-to-End Tracking with Iterative Mixed Attention” . MixFormer.

forward (template, search, run_score_head=True, gt_bboxes=None)
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S
* template (Tensor) —Template features extracted from backbone,
* shape (with)—
* search (Tensor) —Search region features extracted from backbone,
* shape —

Bl

* ‘pred_bboxes’ : (Tensor) of shape (bs, 1, 4), in [tl_x, tl_y, br_x, br_y] format

° ’

pred_scores’ : (Tensor) of shape (bs, 1, 1)
RMPAY (dict)

forward_bbox_head (search)

* search (Tensor) —Search region features extracted from backbone,
* shape (with) -
R[] of shape (bs, 1, 4). The bbox is in [tl_x, tl_y, br_x, by_y] format.
B\ Tensor

loss (track_results, gt_bboxes, gt_labels, img_size=None)

compute loss. Not Implemented yet!

S8

7

* track_results (dict) —it may contains the following keys: - pred_bboxes

: bboxes of (N, num_query, 4) shape in
[tl_x, tl_y, br_x, br_y] format.

)

— 7 pred_scores’ : scores of (N, num_query, 1) shaoe.
* gt_bboxes (1ist [Tensor])—ground truth bboxes for search image with shape
(N, 5) in [0., tI_x, tl_y, br_x, br_y] format.

e gt_labels (list [Tensor]) —ground truth labels for search imges with shape
N, 2).

* img size (tuple, optional) —the size (h, w) of original search image. De-

faults to None.
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class mmtrack.models.track_heads.MixFormerScoreDecoder (pool_size=4, feat_size=20,

stride=16, num_heads=6,
hidden_dim=384, num_layers=3)

Score Prediction Module (SPM) proposed in “MixFormer: End-to-End Tracking with Iterative Mixed Attention”

. MixFormer.

pool_size (int) —pool size for roi pooling
feat_size (int) —search region feature map size
stride (int) —ratio between original image size
feature map size (and)-—

num_heads (int) —number of heads of attention
hidden_dim (int)-embedding dimension

num_layer (int) —number of layers of the mlp

forward (search_feat, template_feat, search_box)

BH

B

* search_feat (Tensor) —Search region features extracted from
* with shape (backbone) -

* template_feat (Tensor) -Template features extracted from
* with shape -

* search_box (Tensor) —of shape (B, 4), in

o [t1l_x-

e tl y—

* br x-—

e format. (br_y]J)—

Confidence score of the predicted result. of shape (b, 1, 1)

BIKHI out_score (Tensor)
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class mmtrack.models.track_heads.QuasiDenseEmbedHead (embed_channels=256,
softmax_temp=- 1,
loss_track={"loss_weight: 0.25, ‘type’:
‘MultiPosCrossEntropyLoss’},
loss_track_aux={"hard_mining’: True,
loss_weight’: 1.0, ‘'margin’: 0.3,
sample_ratio’: 3, type’: 'L2Loss’},
init_cfg={"bias’: 0, distribution’:
uniform’, layer’: 'Linear’, 'override’:
{bias’: 0, ‘'mean’: 0, ‘name’:
fc_embed’, std’: 0.01, ‘type’:
‘Normal’}, type’: Xavier’], *args,
*Ekwargs)

The quasi-dense roi embed head.
B

* embed_channels (int) —The input channel of embed features. Defaults to 256.
* softmax_temp (int) -Softmax temperature. Defaults to -1.

* loss_track (dict) —The loss function for tracking. Defaults to MultiPosCrossEn-

tropyLoss.

* loss_track_aux (dict) —The auxiliary loss function for tracking. Defaults to
L2Loss.
forward (x)

Forward the input x.

get_targets (gr_match_indices, key_sampling_results, ref _sampling_results)

Calculate the track targets and track weights for all samples in a batch according to the sampling_results.

SH
* (List[obj (ref_sampling_results) —SamplingResults]): Assign results
of all images in a batch after sampling.
* (List [obj —SamplingResults]): Assign results of all reference images in a batch
after sampling.
e gt_match_indices (list (Tensor)) —Mapping from gt_instance_ids to
ref_gt_instance_ids of the same tracklet in a pair of images.
Bl

Association results. Containing the following list of Tensors:

* track_targets (list[Tensor]): The mapping instance ids from all positive pro-
posals in the key image to all proposals in the reference image, each tensor in

list has shape (len(key_pos_bboxes), len(ref_bboxes)).
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* track_weights (list[Tensor]): Loss weights for all positive proposals in a batch,

each tensor in list has shape (len(key_pos_bboxes),).
B M2HY Tuple[list[ Tensor]]

loss (dists, cos_dists, targets, weights)

Calculate the track loss and the auxiliary track loss.

S8

* dists (list[Tensor]) -Dot-product dists between key_embeds and
ref_embeds.

* cos_dists (list[Tensor]) —Cosine dists between key_embeds and
ref _embeds.

* targets(list [Tensor])—The mapping instance ids from all positive proposals
in the key image to all proposals in the reference image, each tensor in list has shape
(Ien(key_pos_bboxes), len(ref_bboxes)).

* weights (1ist [Tensor]) —Loss weights for all positive proposals in a batch,
each tensor in list has shape (len(key_pos_bboxes),).

Bl

Tensor]: Calculation results. Containing the following list of Tensors:
e loss_track (Tensor): Results of loss_track function.
e loss_track_aux (Tensor): Results of loss_track_aux function.
R EIZRAEL Dict [str

match (key_embeds, ref_embeds, key_sampling_results, ref_sampling_results)

Calculate the dist matrixes for loss measurement.

SH
* key_embeds (Tensor) -Embeds of positive bboxes in sampling results of key
image.
* ref_embeds (Tensor)-Embeds of all bboxes in sampling results of the reference
image.
e (List[obj (ref_sampling_results) —SamplingResults]): Assign results
of all images in a batch after sampling.
* (List [obj —SamplingResults]): Assign results of all reference images in a batch
after sampling.
Bl

Calculation results. Containing the following list of Tensors:
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* dists (list[Tensor]): Dot-product dists between key_embeds and ref_embeds,

each tensor in list has shape (len(key_pos_bboxes), len(ref_bboxes)).

* cos_dists (list[Tensor]): Cosine dists between key_embeds and ref_embeds,

each tensor in list has shape (len(key_pos_bboxes), len(ref_bboxes)).
R ERT Tuple[list[Tensor]]

class mmtrack.models.track_heads.QuasiDenseTrackHead (*args, **kwargs)

The quasi-dense track head.

extract_bbox_feats (x, bboxes)

Extract roi features.

forward_train (x, img_metas, proposal_list, gt_bboxes, gt_labels, gt_match_indices, ref_x, ref_img_metas,
ref_proposals, ref_gt_bboxes, ref_gt_labels, gt_bboxes_ignore=None, gt_masks=None,
ref_gt_bboxes_ignore=None, ref_gt_mask=None, *args, **kwargs)

Forward function during training.

Args: x (list[Tensor]): list of multi-level image features. 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’ .

proposal_list (list[Tensors]): list of region proposals. gt_bboxes (list[Tensor]): Ground
truth bboxes of the image,

each item has a shape (num_gts, 4).
gt_labels (list[Tensor]): Ground truth labels of all images. each has a shape
(num_gts,).
gt_match_indices (list(Tensor)): Mapping from gt_instance_ids to
ref_gt_instance_ids of the same tracklet in a pair of images.
ref_x (list[Tensor]): list of multi-level ref_img features. ref_img_metas (list[dict]): list
of reference 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’ .
ref_proposal_list (list[Tensors]): list of ref_img region proposals.

ref_gt_bboxes (list[Tensor]): Ground truth bboxes of the reference image, each

item has a shape (num_gts, 4).

ref_gt_labels (list[Tensor]): Ground truth labels of all reference images, each has a

shape (num_gts,).

198 Chapter 26. mmtrack.models



MMTracking, A% 0.14.0

gt_bboxes_ignore (list[Tensor], None): Ground truth bboxes to be ignored, each

item has a shape (num_ignored_gts, 4).
gt_masks (list[Tensor]) [Masks for each bbox, has a shape] (num_gts, h , w).

ref_gt_bboxes_ignore (list[Tensor], None): Ground truth bboxes of reference im-

ages to be ignored, each item has a shape (num_ignored_gts, 4).

ref_gt_masks (list[Tensor]) [Masks for each reference bbox,] has a shape (num_gts, h

, W).

& n] Tensor]: Track losses.

R dict[str

class mmtrack.models.track_heads.RoIEmbedHead (num_convs=0, num_fcs=0, roi_feat_size=7,

in_channels=256, conv_out_channels=256,

with_avg_pool=False, fc_out_channels=1024,

conv_cfg=None, norm_cfg=None,
loss_match={"loss_weight: 1.0, type’:
‘CrossEntropyLoss’, use_sigmoid’: False},

init_cfg=None, **kwargs)

The roi embed head.

This module is used in multi-object tracking methods, such as MaskTrack R-CNN.

B8

num_convs (int)—-The number of convoluational layers to embed roi features. Defaults

to 0.

num_fcs (int) -The number of fully connection layers to embed roi features. Defaults
to 0.

roi_feat_size (int/tuple (int)) —The spatial size of roi features. Defaults to
7.

in_channels (int) —The input channel of roi features. Defaults to 256.

conv_out_channels (int) —The output channel of roi features after forwarding

convoluational layers. Defaults to 256.

with_avg_pool (bool) —Whether use average pooling before passing roi features

into fully connection layers. Defaults to False.

fc_out_channels (int) —The output channel of roi features after forwarding fully

connection layers. Defaults to 1024.

conv_cfg (dict) —Config dict for convolution layer. Defaults to None, which means

using conv2d.

norm_cfg (dict) —Config dict for normalization layer. Defaults to None.
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e loss_match (dict) —The loss function. Defaults to dict(type=’ CrossEntropyLoss’

, use_sigmoid=False, loss_weight=1.0)

e init_cfg (dict) —Configuration of initialization. Defaults to None.
forward (x, ref_x, num_x_per_img, num_x_per_ref_img)

Computing the similarity scores between x and ref_x.
BH
* x (Tensor) —of shape [N, C, H, W]. N is the number of key frame proposals.

» ref_x (Tensor) —of shape [M, C, H, W]. M is the number of reference frame

proposals.

* num_x_per_img (list[int]) —The x contains proposals of multi-images.

num_x_per_img denotes the number of proposals for each key image.

* num_x_per_ref_img (list[int]) -The ref_x contains proposals of multi-
images. num_x_per_ref_img denotes the number of proposals for each reference

image.
&[Nl The predicted similarity_logits of each pair of key image and reference image.
JRA[JEI list[Tensor]

get_targets (sampling_results, gt_instance_ids, ref_gt_instance_ids)

Calculate the ground truth for all samples in a batch according to the sampling_results.

S8
* (List[obj (sampling_results) —SamplingResults]): Assign results of all
images in a batch after sampling.
* gt_instance_ids(list [Tensor])-Theinstance ids of gt_bboxes of all im-
ages in a batch, each tensor has shape (num_gt, ).
*» ref_gt_instance_ids (list [Tensor])-The instance ids of gt_bboxes of
all reference images in a batch, each tensor has shape (num_gt, ).
Bl

Ground truth for proposals in a batch. Containing the following list of Tensors:

» track_id_targets (list[Tensor]): The instance ids of Gt_labels for all proposals in a

batch, each tensor in list has shape (num_proposals,).

* track_id_weights (list[Tensor]): Labels_weights for all proposals in a batch, each ten-

sor in list has shape (num_proposals,).
PR AIRI Tuple[list[Tensor]]

loss (similarity_logits, track_id_targets, track_id_weights, reduction_override=None)

Calculate the loss in a batch.
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* similarity_logits (1ist[Tensor]) —The predicted similarity logits of

each pair of key image and reference image.

e track_id_targets (1ist [Tensor]) —The instance ids of Gt_labels for all

proposals in a batch, each tensor in list has shape (num_proposals,).

* track_id_weights (1ist [Tensor]) —Labels_weights for all proposals in a

batch, each tensor in list has shape (num_proposals,).

e reduction_override (str, optional)—-The method used to reduce the

“ 7

loss. Options are “none” , “mean” and “sum
&[] a dictionary of loss components.

y p
B\ dict[str, Tensor]

class mmtrack.models.track_heads.RoITrackHead (roi_extractor=None, embed_head=None,
regress_head=None, train_cfg=None,
test_cfg=None, init_cfg=None, *args, **kwargs)

The roi track head.

This module is used in multi-object tracking methods, such as MaskTrack R-CNN.
S8

* roi_extractor (dict) —Configuration of roi extractor. Defaults to None.
¢ embed_head (dict) —Configuration of embed head. Defaults to None.

* train_cfg (dict) —Configuration when training. Defaults to None.

* test_cfg (dict)—Configuration when testing. Defaults to None.

e init_cfg (dict) —Configuration of initialization. Defaults to None.
extract_roi_feats (x, bboxes)

Extract roi features.

forward_train (x, ref_x, img_metas, proposal_list, gt_bboxes, ref_gt_bboxes, gt_labels, gt_instance_ids,

ref_gt_instance_ids, gt_bboxes_ignore=None, **kwargs)

* x (1ist [Tensor]) -list of multi-level image features.
e ref _x(list[Tensor]) -list of multi-level ref_img features.

* 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’ . For details on the values of these keys see

mmtrack/datasets/pipelines/formatting.py: VideoCollect.
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* proposal_list (1ist[Tensors]) -list of region proposals.

* gt_bboxes (1ist [Tensor])—Ground truth bboxes for each image with shape

(num_gts, 4) in [tI_x, tl_y, br_x, br_y] format.

 ref_gt_bboxes (1ist [Tensor]) —Ground truth bboxes for each reference

image with shape (num_gts, 4) in [tl_x, tl_y, br_x, br_y] format.
* gt_labels (1ist [Tensor]) —class indices corresponding to each box.

* gt_instance_ids (None | list[Tensor]) —specify the instance id for

each ground truth bbox.

» ref_gt_instance_ids (None | list[Tensor])-specify the instanceid

for each ground truth bbox of reference images.

* gt_bboxes_ignore (None | list[Tensor]) —specify which bounding

boxes can be ignored when computing the loss.
&[] a dictionary of loss components
B\ dict[str, Tensor]

init_assigner_sampler ()

Initialize assigner and sampler.

init_embed_head (roi_extractor, embed_head)

Initialize embed_head

simple_test (roi_feats, prev_roi_feats)

Test without augmentations.

property with_track

whether the mulit-object tracker has a embed head

Type bool

class mmtrack.models.track_heads.SiameseRPNHead (anchor_generator, in_channels, kernel_size=3,

norm_cfg={type’: 'BN’},
weighted_sum=False,
bbox_coder={target_means’: [0.0, 0.0, 0.0,
0.0], ‘target_stds’: [1.0, 1.0, 1.0, 1.0], type’:
"DeltaXYWHBBoxCoder’},
loss_cls={"loss_weight’: 1.0, ‘reduction’: 'sum’,
type’: CrossEntropyLoss’},
loss_bbox={"loss_weight’: 1.2, reduction’:
sum’, type’: 'L1Loss’}, train_cfg=None,
test_cfg=None, init_cfg=None, *args,
**kwargs)

Siamese RPN head.
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This module is proposed in “SiamRPN++: Evolution of Siamese Visual Tracking with Very Deep Networks.
SiamRPN++.
B8

* anchor_generator (dict) —Configuration to build anchor generator module.
e in_channels (int) —Input channels.
¢ kernel_size (int)—Kernel size of convs. Defaults to 3.

* norm_cfg (dict) —Configuration of normlization method after each conv. Defaults to
dict(type=" BN’ ).

* weighted_sum (boo1l) —If True, use learnable weights to weightedly sum the output

of multi heads in siamese rpn , otherwise, use averaging. Defaults to False.

* bbox_coder (dict) —Configuration to build bbox coder. Defaults to dict(type=’
DeltaXYWHBBoxCoder’ , target_means=[0., 0., 0., 0.], target_stds=[1., 1., 1., 1.]).

* loss_cls (dict) —Configuration to build classification loss. Defaults to dict( type=’

)

CrossEntropyLoss’ , reduction=" sum’ , loss_weight=1.0)

¢ loss_bbox (dict) —Configuration to build bbox regression loss. Defaults to dict(

b

type=" Ll1Loss’ , reduction=" sum’ , loss_weight=1.2).

* train_cfg (Dict) —-Training setting. Defaults to None.
* test_cfg (Dict) —Testing setting. Defaults to None.

e init_cfg(dict or list[dict], optional)-Initialization config dict. De-
faults to None.
forward (z_feats, x_feats)

Forward with features z_feats of exemplar images and features x_feats of search images.

ZH

* z_feats (tuple[Tensor])-Tuple of Tensor with shape (N, C, H, W) denoting

the multi level feature maps of exemplar images. Typically H and W equal to 7.

*» x_feats (tuple[Tensor])-Tuple of Tensor with shape (N, C, H, W) denoting
the multi level feature maps of search images. Typically H and W equal to 31.

1R[] cls_score is a Tensor with shape (N, 2 * num_base_anchors, H, W), bbox_pred is a Tensor

with shape (N, 4 * num_base_anchors, H, W), Typically H and W equal to 25.
R EEHY tuple(cls_score, bbox_pred)

get_bbox (cls_score, bbox_pred, prev_bbox, scale_factor)

Track prev_bbox to current frame based on the output of network.

B8

* cls_score (Tensor) —of shape (1, 2 * num_base_anchors, H, W).
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* bbox_pred (Tensor) —of shape (1, 4 * num_base_anchors, H, W).
* prev_bbox (Tensor) —of shape (4, ) in [cx, cy, w, h] format.
e scale_factor (Tensr) —scale factor.

1R[] best_score is a Tensor denoting the score of best_bbox, best_bbox is a Tensor of shape

(4, ) with [cx, cy, w, h] format, which denotes the best tracked bbox in current frame.
BREREHES tuple(best_score, best_bbox)

get_targets (gr_bboxes, score_maps_size, is_positive_pairs)

Generate the training targets for exemplar image and search image pairs.

ZH

* gt_bboxes (1ist [Tensor])—Ground truth bboxes of each search image with

shape (1, 5) in [0.0, tI_x, tl_y, br_x, br_y] format.

* score_maps_size (torch. size)—denoting the output size (height, width) of

the network.

* is_positive_pairs (bool) -list of bool denoting whether each ground truth

bbox in gt_bboxes is positive.

R[] tuple(all_labels, all_labels_weights, all_bbox_targets, all_bbox_weights): the shape is
(N, H * W * num_base_anchors), (N, H * W * num_base_anchors), (N, H * W *
num_base_anchors, 4), (N, H * W * num_base_anchors, 4), respectively. All of them

are Tensor.

loss (cls_score, bbox_pred, labels, labels_weights, bbox_targets, bbox_weights)

Compute loss.

S8
* cls_score (Tensor) —of shape (N, 2 * num_base_anchors, H, W).
* bbox_pred (Tensor) —of shape (N, 4 * num_base_anchors, H, W).
* labels (Tensor) —of shape (N, H * W * num_base_anchors).
* labels_weights (Tensor) —of shape (N, H * W * num_base_anchors).
* bbox_targets (Tensor) —of shape (N, H * W * num_base_anchors, 4).
* bbox_weights (Tensor) —of shape (N, H * W * num_base_anchors, 4).

&[] a dictionary of loss components

W\ dict[str, Tensor]
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class mmtrack.models.track_heads.StarkHead (num_query=1, transformer=None,
positional_encoding={ normalize’: True, num_feats’:
128, ‘type’: SinePositionalEncoding’},
bbox_head=None, cls_head=None,
loss_cls={"loss_weight: 1.0, type’: CrossEntropyLoss’,
use_sigmoid’: False}, loss_bbox={loss_weight’: 5.0,
type’: 'L1Loss’}, loss_iou={loss_weight’: 2.0, type’:
‘GloULoss’}, train_cfg=None, test_cfg=None,
init_cfg=None, frozen_modules=None, **kwargs)

STARK head module for bounding box regression and prediction of confidence score of tracking bbox.

This module is proposed in  “Learning Spatio-Temporal Transformer for Visual Tracking” . STARK.

ZH
e num_query (int)-Number of query in transformer.
¢ (obj (test_cfg) —‘mmev.ConfigDictldict): Config for transformer. Default: None.
¢ (obj —‘mmcv.ConfigDict‘ldict): Config for position encoding.
¢ (obj —‘mmcv.ConfigDict'ldict, optional): Config for bbox head. Defaults to None.

¢ (obj —‘mmcv.ConfigDictldict, optional): Config for classification head. Defaults to

None.

(obj —mmecv.ConfigDictdict): Config of the classification loss. Default ‘CrossEntropy-

Loss.
* (obj —mmecv.ConfigDictdict): Config of the bbox regression loss. Default ‘L1Loss.
¢ (obj —mmcv.ConfigDict\dict): Config of the bbox regression iou loss. Default ‘GloULoss.
* (obj —‘mmcv.ConfigDict'ldict): Training config of transformer head.
* (obj —‘mmcv.ConfigDict‘ldict): Testing config of transformer head.

e init_cfg(dict or list[dict], optional) -Initialization config dict. De-
fault: None
forward (inputs)

” :param inputs: The list contains the
multi-level features and masks of template or search images.
o ‘feat’ : (tuple(Tensor)), the Tensor is of shape (bs, c, h//stride, w//stride).
* ‘mask’ : (Tensor), of shape (bs, h, w).

Here, h and w denote the height and width of input image respectively. stride is the stride of

feature map.

B
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* ‘pred_bboxes’ : (Tensor) of shape (bs, num_query, 4), in [tl_x, tl_y, br_x,
br_y] format

e 7 pred_logit’ : (Tensor) of shape (bs, num_query, 1)

B (dict)

forward_bbox_head (feat, enc_mem)

S
* feat —output embeddings of decoder, with shape (1, bs, num_query, c).
* enc_mem —output embeddings of encoder, with shape (feats_flatten_len, bs, C)
Here, ‘feats_flatten_len’ =z_feat_h*z_feat w*2 + x_feat_h*x_feat w. ‘z feat h’
and ‘z_feat_w’ denote the height and width of the template features respectively.
‘x_feat_h’and ‘x_feat_w’denote the height and width of search features respectively.
Bl

of shape (bs, num_query, 4). The bbox is in [tl_x, tl_y, br_x, br_y] format.
R Tensor

init_weights ()

Parameters initialization.

loss (track_results, gt_bboxes, gt_labels, img_size=None)

Compute loss.

BH

* track_results (dict) —it may contains the following keys: - pred_bboxes’

: bboxes of (N, num_query, 4) shape in
[tl_x, tl_y, br_x, br_y] format.

b

— 7 pred_logits’ : bboxes of (N, num_gquery, 1) shape.
* gt_bboxes (1ist[Tensor]) —ground truth bboxes for search images with
shape (N, 5) in [0., tI_x, tl_y, br_x, br_y] format.

e gt_labels (list [Tensor])—ground truth labels for search images with shape
N, 2).

* img size (tuple, optional) —the size (h, w) of original search image. De-

faults to None.
& [A] a dictionary of loss components.

R dict[str, Tensor]
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26.11 builder

mmtrack.models.build_aggregator (cfg)
Build aggregator model.

mmtrack.models.build_model (cfg, train_cfg=None, test_cfg=None)
Build model.

mmtrack.models.build_motion (cfg)

Build motion model.

mmtrack.models.build_reid (cfg)
Build reid model.

mmtrack.models.build_tracker (cfg)
Build tracker.
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mmtrack.utils

mmtrack.utils.build_ddp (model, device="cuda’, *args, **kwargs)
Build DistributedDataParallel module by device type. If device is cuda, return a MMDistributedDataParallel
model; if device is npu, return a NPUDistributedDataParallel model. :param model: module to be parallelized.
:type model: nn.Module :param device: device type, npu or cuda. :type device: str

&M the module to be parallelized

BRI nn.Module

el

mmtrack.utils.build_dp (model, device="cuda’, dim=0, *args, **kwargs)

build DataParallel module by device type.

if device is cuda, return a MMDataParallel model; if device is npu, return a NPUDataParallel model. :param model:
model to be parallelized. :type model: nn.Module :param device: device type, cuda, cpu or npu. Defaults to
cuda. :type device: str :param dim: Dimension used to scatter the data. Defaults to 0. :type dim: int

&[] the model to be parallelized.

B EZKRHE nn.Module

mmtrack.utils.collect_env ()

Collect the information of the running environments.

mmtrack.utils.get_device ()

Returns an available device, cpu, cuda or npu.
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mmtrack.utils.get_root_logger (log_file=None, log_level=20)
Get root logger.
SH

* log_file (str) —File path of log. Defaults to None.
* log_level (int) —The level of logger. Defaults to logging.INFO.
&M The obtained logger

BRIEKM 1ogging.Logger
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Indices and tables

* genindex

e search
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mmtrack.
mmtrack.
mmtrack.
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mmtrack.
mmtrack.
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apis, 101

core.anchor, 105

core.evaluation, 106

core.motion, 109

core.optimizer, 110

core.track, 111

core.utils, 113

datasets, 115

datasets.parsers, 137

datasets.pipelines, 138

datasets.samplers, 148

models,

models
models
models
models
models
models

models

models.
.track_heads, 192
.vid, 167
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.aggregators, 178
.backbones, 179
.losses, 181

.mot, 151
.motion, 183
.reid, 187
.rol_heads, 189

sot, 158

utils, 209
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build_model () (£ mmtrack.models #3239+ ), 207

aug_test () (mmtrack.models. mat.BaseMultiObjectTrackerb uild_motion () ({£ mmtrack.models 23k ), 207

7 i%), 151
aug_test ()  (mmtrack.models.vid. Base VideoDetector
7 %), 167
aug_test () (mmitrack.models.vid. DFF 75 i%), 169
aug_test () (mmtrack.models.vid. FGFA 7 %), 172

aug_test () (mmirack.models.vid.SELSA 7 i%), 175

B

BaseMultiObjectTracker (mmtrack.models.mot ¥
g %), 151

BaseReID (mmtrack.models.reid ¥ # 3%), 187

BaseSOTDataset (mmtrack.datasets P #43%), 115

BaseVideoDetector (mmtrack.models.vid ¥ &4 %),
167

bbox2region () (£ mmtrack.core.evaluation 33 F),
106

before_train_epoch () (mm-

track.core.optimizer.SiameseRPNFp16OptimizerHook

7 i%), 110
before_train_epoch () (mm-

track.core.optimizer.SiameseRPNOptimizer Hook

7 i%), 110

build_aggregator () (£ mmtrack.models F23=F),
207

build_dataloader () (f£ mmtrack.datasets 333 F),
136

build_ddp () (£ mmtrack.utils $23= ), 209
build_dp () (£ mmtrack.utils #23+), 209

build_reid () (£ mmtrack.models 323 ), 207
build_tracker () (£ mmtrack.models #23 ), 207
ByteTrack (mmtrack.models.mot " 4 %), 153

CameraMotionCompensation (mm-
track.models.motion ¥ #9 %), 183

center () (mmtrack.models.motion. LinearMotion 7 %),
187

CheckPadMaskValidity (mmtrack.datasets.pipelines
Fa9%), 138

CocoVID (mmitrack.datasets P &9 3%), 117

CocoV1ID (mmirack.datasets.parsers 449 %), 137

CocoVideoDataset (mmtrack.datasets &4 3), 118

collect_env () (f£ mmtrack.utils 323 ), 209

concat_one_mode_results () (mm-

track.datasets.pipelines. ConcatSameTypeFrames

7 i%), 138

ConcatSameTypeFrames (mmtrack.datasets.pipelines
Fa9%), 138

ConcatVideoReferences (mm-
track.datasets.pipelines ¥ 44 %), 138

convert_back_to_vis_format () (mm-
track.datasets. YouTube VISDataset REIR
135

convert_img_to_vid() (mm-
track.datasets.CocoVID 75 %), 117

convert_img_to_vid() (mm-
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track.datasets.parsers.CocoVID 7 i%), 137

ConvVisionTransformer (mm-
track.models.backbones ¥ #4 %), 179
CornerPredictorHead (mm-

track.models.track_heads ¥ # 3%), 192
CorrelationHead (mmtrack.models.track_heads ¥ #

%), 193

createIndex () (mmitrack.datasets.CocoVID 75 %),
117

createIndex () (mmtrack.datasets.parsers.CocoVID 7
%), 137

crop_image () (f£ mmirack.core.utils 33 %), 113
crop_like () (mmtrack.models.motion.FlowNetSimple
7 i%), 184
crop_like_SiamFC () (mm-
track.datasets.pipelines.SeqCropLikeSiamFC
7 k), 141
crop_like_stark () (mm-
track.datasets.pipelines.SeqCropLikeStark 7

%), 142

D

DanceTrackDataset (mmitrack.datasets ¥ &9 %), 121

DeepSORT (mmtrack.models.mot P &5 %), 154

default_format_bundle () (mm-
track.datasets.pipelines.SeqDefaultFormatBundle
7 i%), 143

depthwise_correlation () (F£ mmtrack.core.track
k), 111

DFF (mmtrack.models.vid ¥ 5 %), 169

DistEvalHook (mmtrack.core.evaluation ¥ #4%), 106

DistributedQuotaSampler (mm-
track.datasets.samplers F 44 3%), 148
DistributedvideoSampler (mm-

track.datasets.samplers ¥ #4 %), 148

embed_similarity () (£ mmtrack.core.track %3

P, 111

EmbedAggregator (mmtrack.models.aggregators ¥ &
%), 178

eval_mot () (f£ mmtrack.core.evaluation 323 F), 106

eval_sot_accuracy_robustness () (»[";T: mm-
track.core.evaluation 23 ), 107

eval_sot_eao () (£ mmtrack.core.evaluation #% 3
+), 108

eval_sot_ope () (£ mmitrack.core.evaluation 23
W), 108

eval_vis () (£ mmtrack.core.evaluation $23= %), 109

EvalHook (mmitrack.core.evaluation ¥ #4 %), 106

evaluate () (mmitrack.datasets. BaseSOTDataset 7 %),
115

evaluate ()
%), 119

evaluate () (mmtrack.datasets. MOTChallengeDataset
7rik), 124

evaluate () (mmitrack.datasets.ReIDDataset 7 %), 127

(mmitrack.datasets.CocoVideoDataset 75

evaluate () (mmtrack.datasets.SOT TestDataset 75 %),
129

evaluate () (mmtrack.datasets. TaoDataset 7 %), 131

evaluate () (mmitrack.datasets. VOTDataset 7 i%), 134

evaluate () (mmtrack.datasets. YouTubeVISDataset 75
%), 135

extract_bbox_feats () (mm-

track.models.track_heads.QuasiDenseTrackHead

% i%), 198

extract_feat () (mmitrack.models.sot.Stark 7 %),
164

extract_feats () (mmtrack.models.vid. DFF 7 %),
170

extract_feats () (mmirack.models.vid. FGFA 7 %),
172

extract_feats () (mmtrack.models.vid. SELSA 7 %),
175

extract_roi_ feats|() (mm-
track.models.track_heads. RolTrackHead v

%), 201

F

FcModule (mmtrack.models.reid ¥ # %), 187
FGFA (mmtrack.models.vid ¥ #4 %), 172
flow_warp_feats () (£ mmtrack.core.motion 23

%), 109
FlowNet Simple (mmtrack.models.motion ¥ ¢4 %), 184
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format_bbox_results () (mm- 7 %), 192
track.datasets. MOTChallengeDataset 7% %), forward () (mmtrack.models.track_heads.CorrelationHead
124 7 %), 193
format_results () (mm- forward () (mmtrack.models.track_heads. MixFormerHead
track.datasets. GOT10kDataset 7 i%), 121 7 %), 193
format_results () (mm- forward () (mmtrack.models.track_heads. MixFormerScoreDecoder
track.datasets. MOTChallengeDataset 7 %), 7 k), 195
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