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LiDAR-Vision Fusion and Large Model-Driven 3D Overlimit Detection
Method for Moving Vehicles

NING Maocai, ZHAO Zuopeng, LI Xiaoyu
(School of Computer Science and Technology , China University of Mining and Technology , Xuzhou 221116, China )

Abstract: Traditional vehicle overload detection methods suffer from low efficiency and poor environmental adaptability. To achieve accurate
real-time measurement of vehicle length, width, height, and license plate information as well as overload determination, this paper proposes
a 3D overlimit detection method for moving vehicles based on LiDAR-vision fusion driven by the DeepSeek large model. Through the synergis-
tic perception of LIDAR and visible-light cameras, a multi-sensor collaboration framework is designed: three LiDAR sensors arranged trans-
versely and longitudinally extract vehicle 3D dimensions via point cloud filtering and geometric calculation; an improved YOLOv10-CBAM
model and the LPRNet algorithm are adopted for high—precision license plate recognition; LiDAR and vision data are fused to generate stan-
dardized JSON data packets, and a visualization platform is developed based on the Ruoyi framework, integrating overload alerts and penalty
suggestion functions powered by the DeepSeek agent. Real-road test results show that under an average daily traffic volume of 1 500 vehicles,
the overload recognition accuracy reaches 98.7%, with a dimension measurement error below 1.2% and a license plate recognition accuracy of
97.24% , while exhibiting strong day—night robustness. This method provides a high—precision, multi-modal fusion technical solution for intel-
ligent traffic management, significantly improving the automation level and reliability of overload detection.

Key Words: LiDAR-vision fusion; DeepSeek; 3D overlimit detection of vehicles; attention mechanism; RuoYi framework
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Fig.1 Hazard diagram of vehicle exceeding the limit
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Fig.2 Composition diagram of LiDAR system
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Fig.3 Relationship between LiDAR and lane position
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Table 1 Length measurement table
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K/mm M4 /mm TR2%
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Table 2 Width measurement table
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*®3 BSEN=ER
= /mm M /mm R21%
fi— 3700 3743 1.16
ke 1500 1516 1.07
= 2700 2731 1.15

22 BEkER

FEIACE REACHE RGE T, PR L B o B G B
MY FA . TEA SO S RSB HOAN R 0 25 A4 0 4 21
Rt 2 A BLE B 04T 55, i i o 4 42 S 0 | R
P, S AT 55 B A OB il K b3 i T8 R0
AR R B . BRGSO (5 B R R BRI B AL T
BIAI BB 2 SR (459 28 G0 R 0% T fin 4 1h0 b ST 4 4 4
FARAS

G, AR AR AR S B — T O D RE . i
Sek ) R AL R AR 545 3k wT DA SR | A A 4 O F R
TGRS BRI, o XA B T S R B R R
ZOCH L, N H A RGR AR B R R A
KA, B F )5 220k LA BN S B, BBk, R RS R
W BT T A VSR TR0, b 5 28 A S T T 52
s Lo W 0

YRGS R EAYE B A EZE . XA
R TR B 240, FERR o RO BR 25 A7 22 50 DRtk , B AR
AR AN T AR SRR TR A 2 — . S A0t
IR A5 2 B TE = B L FR G T L TR 6t b — A
BRI P RGTBR . Be Ak, AR A B TR
e A 43 B 1 2 R (A A AN () S 7R 2 5 1) A5 B i
HOmEReE G

A 05 5 BAE R Oy — i i B A L R T T
AN K L TR R A BE 1) EOWIE B o 3 28 U AR E s
TR EARIE A A BT B RO R 8 I B 45 R A e
PR, ELRE & 0 7 18 % b 0 LR B R A T IR A
B, 7658 A 5k 2 A8 (38 B AT AR IO B 35 AT RE
TGk 58 AR ) 42 0 1) S B RUSE AR A T A 5% [ WU e vk & b
XN B RS I 25 SR 11 ] ke

Qi s fros A SO R T R RO Y R T T B
3k, 858 iDS-TCV900-HEM

Fig.5 Physical image of camera
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Fig. 7 License plate recognition flow
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Table 4 Experimental environment and parameters configuration
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Table 5 Comparison of different algorithms
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Fig. 11 Visualization system diagram
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