A LI S . 2025, 33(6) i s A
« 102 - éomputer Tfleasurement & Control ;m\u Iﬁﬁﬁﬁpﬁ 14?\|7-I-‘ﬁ|
XEHE:1671 - 4598(2025)06 — 0102 - 08 DOI:10. 16526/j. enki. 11-4762/tp. 2025. 06. 013 B4 %S . TP391. 41 XERFRIREG A
— JL B/, &b o
HEF YOLOVS = 3D EZK BB
e — DF O £A 3
ZIRE 77 £ B iRERER R il

NRP, AF, L%

GEMOR L PRA 5 TR, KF 130012)

WE: E£Z2 BRERNAES ., FEESMBEZHIR, WEM. ITTA%; BT IERX—-Hir, RELHREY
S AR U AL B A G A G AR ok e 3 5 i ] 5 (8 B vk R 8 A i — Wit LR b S R H BRI A B RRAS .
A7 B b A A 2 1 H AR 5 AT — WS — i Y B AR AT OCHE . R AR E LR, B A E AR Sk, RIET
YOLOvS Fif = 3D #5452 9B Ae 2 B ZE Wi nT 5 2 H pr BRER AW 7 %5 38 A Retinex 5832 4 22 4 1if Jr B 35 161 AR 30F 47 14 58 ik
B, EBREMG O T, L YOLOVS 8 25 254 Jy BE Al 45 i 80 RRAG DU ABE B, 4 0 5 5 i) [0 15 AR B o, 5 3o P ALE 42 R
FHEWEN, PAHEMG T Z i 468z 3D BEEEOR, HEWT AT B W R 7E 8% AL br & A 28 A iy e, 4%
2 2 W RS 2 B AR UM ZE RARKR B 5 B = 4O S = B BE . BIAT 58 O AR AT 7 BT A B AR B Bl B0 0 A SR B
SO AR N T SO U RR S B R T 2 B AR R ER A . PR AR 45 MOTA (BRERVERAEE) (KT 30, iEH
T LA BRI e 00 P i

KR : HEEBWEW; YOLOVS; ZHWIRN; Sz 3D KRN, MmERRm I

Multi-Target Tracking and Detection in Front of Intelligent Driving Vehicles
Based on YOLOvVS and Point Cloud 3D Projection

LIU Dayong, ZHANG Qingrui, MENG Zeyang
(College of Electronic Science & Engineering, Jilin University, Changchun 130012, China)

Abstract; In multi-target tracking and detection tasks, it is necessary to continuously track multiple targets, such as ve-
hicles, pedestrians, etc. To achieve this goal, the system must be able to continuously acquire and process image frames with
these targets. These consecutive frame images enable the algorithm to update the position and state of the target in real-time
in each image frame. How to accurately integrate detected targets with previous or next frame targets to form a stable trajec-
tory is a complex problem. Therefore, a multi object tracking and detection method for intelligent driving vehicles based on
YOLOVS5 and point cloud 3D projection is proposed. Using Retinex algorithm to enhance the image of the environment in
front of the vehicle, remove light interference in the image, and build an intelligent detection model based on YOLOv5 net-
work structure. The enhanced image is input into the model, and multiple targets in front of the vehicle are identified through
feature extraction and target localization. Point cloud 3D projection technology is combined to infer the correlation between
the position changes of adjacent frame images in the projection coordinate system, and sequentially project the multi-target
recognition results of multiple consecutive frame images into the 3D laser point cloud environment, effective tracking motion
trajectories for all targets in front of the vehicle. Experimental results show that the proposed method achieves multi-target
tracking and detection in front of intelligent driving vehicles, with a multi object tracking accuracy (MOTA) of over 30, dem-
onstrating its superior tracking and detection performance.

Keywords: intelligent driving vehicles; YOLOv5; multi object recognition; point cloud 3D projection; image enhance-

ment; tracking and detection
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