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Vehicle tracking algorithms using YOLOv8-OD
and DeepSORT
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(1. School of Infomation Engineering, Jiangsu College of Tourism, Yangzhou 225000, China;

2. School of Automation, Southeast University, Nanjing 210096 ,China)

Abstract To address the limitations of traditional multi-object tracking algorithms in terms of detection
accuracy, tracking precision, and robustness, this paper proposes a novel method based on the Tracking-
By-Detection paradigm for vehicle flow monitoring. The method employs the YOLOvS8 object detection al-
gorithm to achieve rapid localization and identification of vehicle targets, and integrates an improved deep
learning-based DeepSORT multi-object tracking algorithm to ensure accurate and real-time tracking and
counting of vehicles. Experimental results demonstrate that the proposed method achieves high detection
accuracy when handling fast-moving vehicles, with an average precision of 94. 7%. This end-to-end ap-
proach exhibits good feasibility and effectiveness in batch processing applications of vehicle video data.
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Fig. 1 Structural light measurement system model
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Tab. 1 Experimental platform and dataset

Hardware Parameters Software Parameters Dataset
GPU Model: NVIDIA GeForceRTX 4090 Python 3. 10
CPU Model: Platinum 8352V Pytorch 2. 1. 0
VeRi-776
Memory: 120 G BCUDA 12. 1

Graphics Memory: 24 GB
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Tab. 2 Training parameters

Training Parameters Training parameter values
Image size 1280X 640X 3
Optimizer algorithm SGD
Number of iterations 200
Weight decay coefficient 0. 0005
Batch size 16
Cyclical learning rate 0.01
Learning rate 0. 001

o ilzgiZiau

Fig. 6 Training process visualization
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Tab.3 Detection results of YOLOV8 + DeepSORT without improvement

Serial Number MOTA/% 1DS Time Consumption/ms MOTP/%
Video 1 68. 3 35 33.6 86. 2
Video 2 59.8 49 37.8 77. 4
Video 3 66. 4 31 35.7 82.7
Average 64. 8 38 35.7 82.1

R4 AXHH YOLOVS+DeepSORT #& il 5 5
Tab. 4 This paper improves the detection results of YOLOv8 + DeepSORT

Serial Number 1DS Time Consumption/ms MOTA/ % MOTP/ %
Video 1 28 34.1 69. 6 87.8
Video 2 42 38.6 62.9 78. 8
Video 3 26 36.5 67 83.5
Average 32 36. 4 66. 5 83.3

i I SRR AT . PG R YOLOVS Bk e H bR R ER R RE R B0 e 3 e 3, Hoh MOTA (B 55 5 v
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Tab. 5 Ablation Experiment

YOLOv8 ODConv Model C2f-OD Model MOTA/ % MOTP/%
NG NG 66. 5 83.0
N N 65.7 82.5
NG NG NG 69. 6 87.8
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ID M 28 A8 H 0 18, Mk L IR A i RE 1D 23 AAE, X —SCIES5 SRR, St J5 1 DeepSORT Hik4E H
i BRER B RS E P RN MERA PRy TR AR A e T .



518 L4 YOLOvS-OD il DeepSORT 114 4 4 B 15445 1 31

e (a) 5 135 Mit; (b 55 175 W15 (o) 5 215 Wi; (d) 35 265 Wi,
B7 SKEER

Fig. 7 Experimental results
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