Software Engineering and Applications ¥{F T2 5N, 2023, 12(1), 102-112 Hans Y
Published Online February 2023 in Hans. https://www.hanspub.org/journal/sea
https://doi.org/10.12677/sea.2023.121011

ETREF IS 2 RAFEARIITERIHA

ITRH, REA®, = 7, Fik
Bl Y EPSYRE DN a8 K|

Weks . 20234F1H21H: FHBEM: 20234 F2H17H: KA HI: 20234F2H24H

wm B

s, VREARIERE, HEBTEXTVREARKEERENAT, FRICBNHBHEIIHL K,
i BB SRR AIAGE BRI, ST EWHAT — MER RS AR ER . SRV 2 B R FERT
BAMZESE, BEETARERNBHEFEREDEEMBLEETERTR, BT ABEHTHR,
A UARBRIEFARTERE, B 2R AEHKEBIE T EMENANEE. & REELRAHH
KEZBZ BRI, BRI FAESRE B B KR A .

XA
SR, ERRR, EREER

Vehicle Recognition Based on Deep Learning
Fusion Panoramic Shooting Technology

Zisheng Wang, Guolun Fan, He Jiang, Xinyue Li

School of computing, Beijing Information Science & Technology University, Beijing

Received: Jan. 21%, 2023; accepted: Feb. 17", 2023; published: Feb. 24", 2023

Abstract

Nowadays, with the rapid development of VR technology, the practice of VR technology in all as-
pects of society is endless, this paper intends to start from the panoramic video of the shooting lo-
cation, coupled with a more mature identification and tracking algorithm, for a convenient and
accurate tracking of vehicles. Panoramic video is widely used in the field of traffic and safety, by
realizing the movement of the camera so that the object (vehicle) to be photographed is always in
the center of the picture, reducing unnecessary interference, can try to ensure the integrity of the
subject, through panoramic video can make the relevant data analysis more convenient and accu-
rate. This system examines the trajectory of moving targets in a panoramic video, and uses a deep
learning framework to improve the accuracy and speed of vehicle tracking.
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Figure 1. Project flow chart
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Figure 2. Introduction to Insta360 panoramic camera
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Figure 3. Insta360 panoramic camera video
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Table 1. Software and hardware environment of vehicle re-identification
software in panoramic video
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4. FEBRCHEENBIER)
4.1. MMDetection

MMDetection s&—-~3& T PyTorch ] HFrta il FFiE T H4H. €/ OpenMMLab i H f)—#7. E4%
o WUHE ZE AR AN [F) R ER 2B A, I AH & AN R R A A, AT DA SR 8 SRR IR . A e
TR T RZ ERIIAEBGH RS F %, #1U0 Faster R-CNN, Mask R-CNN, RetinaNet 45[3]. MMDetection
For MIHESE A9 45 MMDetection 1 mmev, P 2 A 730 F1H)  E2 4] mmev £ AR /N —MFLE, {H2 J5 2K mmdet
HIRZ A E A B R T mmev 2%, HAAHE cnn ML GFMBTA K CV 3% operators, Lt
1 ROIAlign, ROIPooling, DCN 4§ 1X 44 ops 8 % o2 ELF B I Tensor MIERAERSZHL, FrLA#H 1 CUDA
HEAT 7SR HHiX e CUDA AUISIEA 3] mmev /5, 2w mmdet {7 E 7 VF2, B4 7 #oKR I
mmeve mmev AMUE mmdet FIFEAR, ARMHESE RS, & FIR A HAR OpenMMLab #15 HESL iR 55
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7 GPU JiR55#% Lk A @SR eI A 4, i DU RS 2225¢ MMtracking:

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

conda activate open-mmlab

#OI 2 conda HEANAEE IS

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

#4218 PyTorch B W %% PyTorch  torchvision

pip install git + https:/github.com/votchallenge/toolkit.git (7] i%)

#HLBLBCHTIRCA ) mmev

pip install mmev-full -f https://download.openmmlab.com/mmev/dist/cul01/torch1.6.0/index.html
#22%% mmdetection

pip install mmdet
1) ZEFEREHITRELRE
LA SE R E AT Bl R A, B R AR WA 4 P

n VID_20220104_165955_00_008.mp4 540.1M 2022-01-06 10:41
n VID_20220104_165650_00_007.mp4 594.7M 2022-01-06 10:41
n VID_20220104_165809_00_006.mp4 321.7M 2022-01-06 10:41
n VID_20220104_165636_00_005.mp4 831M 2022-01-06 10:41
n VID_20220104_165406_00_004.mp4 762M 2022-01-06 10:41
n VID_20220104_165232_00_003.mp4 324.6M 2022-01-06 10:41
n VID_20220104_165003_00_002.mp4 |:-) i 1.27G 2022-01-06 10:41

Figure 4. Capture screenshots of data
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Figure 5. Screenshot of data in image format
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Figure 6. Screenshot of image format data
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Figure 7. Graph of training results
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4.3. MMTracking

MMTracking /& —#k3& T PyTorch [R5 H brE AR T HA6 /& OpenMMLab I H 1 —# 45 [FIE,
MMTracking #2& & IR — A0 B AR En T RAE, RN SCRAU B Antall, 2 BARIREE, 5 HARIRER
FREATAN G 73 #1155 2 PAT S5 FNBE, R S8 — AL AR 8RR S R AN [R] RS B 2E A, s L&A
RS HL LA, P T DA A e SO H bR BN A, BRI . k. soRmdRetE(4]. RIH
MMTracking HEAT R4 H ARAS I AL B H FRERERPIAN H IR, RS8O AIIURT EHG b B2 R A 4% R i B 45
FIEIE MM Tracking X ZE503EAT 38 B AR, AT SEBL 418 B . MMTracking 5 HoAth OpenMMLab 1~ &
7845738 H.. MMTracking 787> 5 H MMDetection H1 A, X7 ZAE Ole B SRt mT LA FAT AT ks
M2s, HH H MMTracking AT #/E#E GPU _LigfT. AHELHABIFIRZE K52, MMTracking (91| ZRAHE
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conda create -n open-mmlab python=3.7 -y

conda activate open-mmlab

#EIEE conda KE IR I HE

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

#1218 PyTorch B W %% PyTorch fll torchvision

pip install git + https:/github.com/votchallenge/toolkit.git (7 i%)

#E BB IR Y] mmey

pip install mmcv-full -f https://download.openmmlab.com/mmecv/dist/cul01/torch1.6.0/index.html

#42%% mmdetection

pip install mmdet

#42%% mmtracking

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

#44 mmtracking € I 5o [ FI A Hh

pip install -r requirements/build.txt

pip install -v -e.

HE SO LIS, %% mmtracking

pip install git + https://github.com/JonathonLuiten/TrackEval. git
#9 MOTChallenge ¥t

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

#9 LVIS P

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

# TAO PFAl

B JE AT I ARVE B A AU AT T B B . B — ZEIE AR RCR B AN & 8 P

Figure 8. Single vehicle tracking
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Figure 9. Vehicle identification web page
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AR A AL S AN & Jr - 205 1 B AL B /5 52 45 MM Detection HEZRBEAT 25, W]
DR FRDRe FRATT 75 ZE UL A 2245 %)) 43 5k, FRidd MM Tracking 592105 — HbRIBERDIRE, AT LK 3E—
F 8 AP S B BT IC s LB, BEMTAOR 1 205 I ok R RE NI Va1 i A5 225, T e ik e E 4T
R B 2 A A ]

HARRMEE

XTI E AR IAT S5 I ZRAnlat, R 75 2 ILSVRC 46 . 0 T2 B AREREFAT S5 I ZRAnil it
7% MOT Challenge #'HMT = — M EFREE(LL W MOT17, TAO 1 DanceTrack), CrowdHuman A1 LVIS A]
P 7e it . 0T 8 HARERERAE S5 MO ZR AN, F52 MSCOCO, ILSVRC, LaSOT, UAVI23,
TrackingNet, OTB100 I GOT10k H#fE4E . XTI 73 FUESS FIZR AL, HFHZ YouTube-VIS
H AT R — N R 4 (EL W1 YouTube-VIS 2019).

TR B, BRI

#ImageNet DET

python ./tools/convert_datasets/ilsvrc/imagenet2coco_det.py -i ./data/ILSVRC -o ./data/ILSVRC/annotations

#ImageNet VID

python ./tools/convert_datasets/ilsvrc/imagenet2coco_vid.py -i ./data/ILSVRC -o ./data/ILSVRC/annotations

# MOT17# MOT Challenge H R E L4 S5 MOT17 #H[H

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
-1./data/DanceTrack ./data/DanceTrack/annotations

# CrowdHuman

python ./tools/convert_datasets/mot/crowdhuman2coco.py -i ./data/crowdhuman
-0 ./data/crowdhuman/annotations

#LVIS#E I LVIS Fl COCO HIFFTERIZR QDTrack

python ./tools/convert datasets/tao/merge _coco_with_lvis.py

--lvis ./data/lvis/annotations/lvis_v0.5_train.json --coco ./data/coco/annotations/instances_train2017.json
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--mapping ./data/lvis/annotations/coco_to_lvis_synset.json
--output-json ./data/lvis/annotations/lvisv0.5+coco_train.json
#TAO# N QDTrack A= it i€ 5 1 json ST
python ./tools/convert datasets/tao/tao2coco.py -i ./data/tao/annotations --filter-classes
#LaSOT
python ./tools/convert_datasets/lasot/gen lasot_infos.py -i ./data/lasot/LaSOTBenchmark
-0 ./data/lasot/annotations
#UAV123# T 8ARE#H T UAVI23 Ha LKA HIARE S BARA G — 1k, AT T8I0
A B BEAE B SCARED AT
wget https://download.openmmlab.com/mmtracking/data/uav123_infos.txt -P data/uav123/annotations
# TrackingNet## & H 5%'data/trackingnet/" i TG * .zip' L AF
bash ./tools/convert_datasets/trackingnet/unzip_trackingnet.sh ./data/trackingnet#:£ sl ARiE
python ./tools/convert datasets/trackingnet/gen_trackingnet infos.py -i ./data/trackingnet
-0 ./data/trackingnet/annotations
# OTB100#f# % H 5% 'data/otb 100/zips' T [T A "* zip A4
bash ./tools/convert_datasets/otb100/unzip_otb100.sh ./data/otb100# | ZFriF# T OTB100 %k 51 fir
ARSI EARA G, FAITE T R A0 AR B Bl 5 2RI .
wget https://download.openmmlab.com/mmtracking/data/otb100_infos.txt -P data/otb100/annotations
#GOT10k#fi# & 'data/got10k/full _data/test data.zip', 'data/got1Ok/full data/val data.zip'Fl H 3¢
'data/got10k/full_data/train_data/' I [F FT A "* zip' 34
bash ./tools/convert_datasets/got10k/unzip _got10k.sh ./data/got10k# “E RlibRYE
python ./tools/convert datasets/got10k/gen got10k infos.py -i ./data/got10k -o ./data/got10k/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
-0 ./data/youtube_vis_2019/annotations --version 2019
# YouTube-VIS 2021
python ./tools/convert datasets/youtubevis/youtubevis2coco.py -i ./data/youtube vis 2021
-0 ./data/youtube vis 2021/annotations --version 2021
IBATHUA R AR .
1) /] VID BRREATHERE, ARSI T
python demo/demo_vid.py \
${CONFIG FILE}\
--input $ {INPUT} \
--checkpoint $ {CHECKPOINT FILE} \
[--output ${OUTPUT}]\
[--device ${DEVICE}]\

[--show]
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2) /] MOT/VIS #EATHER, A0
python demo/demo_mot_vis.py \
${CONFIG_FILE} \
--input ${INPUT} \
[--output ${OUTPUT}]\
[--checkpoint $ {CHECKPOINT FILE}]\
[--score-thr ${SCORE_THR} \
[--device ${DEVICE}]\
[--backend $ {BACKEND}]\
[--show]
3) f#/] SOT AT HER, AT
python demo/demo_sot.py \
${CONFIG_FILE}\
--input $ {INPUT} \
--checkpoint ${CHECKPOINT FILE} \
[--output ${OUTPUT}]\
[--device ${DEVICE}]\

[--show]
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5) e g v ) O SRR A2 AR A K TR BRI o P 25 B (RRE IR S UL AN 0t SR 4R (1 1) JaR R AR 28 R e
LB RBEE, S MEE REAL. &6, AmECRAZ AR LR ARBARAE S, A2
YEAE BRI B ph R I ZRad AR, T A B4 i 1 2% R0 B8 7 ) H KD

6) M A>3 NI T 2 (AAVER)EAT A FUBR A . IR S A AN 223, — AR
AN 2 RN AL 2 R AN A ST 4%, 5 53— A0 SCELIE R o i ks A TR A AL s A 1R 119
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AEIHEA — R RIRYE, BARL TSI R AT R R IR E e k. IR
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