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Abstract

Expressway has many characteristics such as high vehicle speeds, large traffic volumes, and complex
and changing driving environments. The traditional monitoring methods based on vehicle license plate
or single point camera recognition are no longer able to meet the demand for real-time dynamic con-
trol of vehicle operating status throughout the entire road area, especially in complex environments
such as ramp entrances and exits, peak congestion, and nighttime. There are problems such as low
recognition accuracy, inability to continuously connect operating dynamics, and lagging detection of
abnormal states. This article relies on the video surveillance devices installed along the K35~K51 sec-
tion of the S6 Ji-Wei Expressway, and based on machine vision and spatiotemporal trajectory inference
technology, constructs a scheme for vehicle tracking and abnormal state recognition throughout the
entire section of the expressway, thus to achieve intelligent sensing of vehicles since entering the entire
section. Based on the video image data obtained from the cameras deployed at K38+000 and K38+510
on the S6 Ji-Wei Expressway as samples, a preliminary test of the effectiveness of the scheme was con-
ducted to verify the scheme’s feasibility and effectiveness. The technical solution constructed in this
article provides technical support for vehicle tracking and abnormal state recognition throughout the
entire expressway section.
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Figure 1. Comparison of vehicles’ size between near and far targets captured by video camera on S6 Ji-Wei Expressway
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Figure 2. Speed limit measures for vehicles on expressway. (a) Speed limit signs; (b) regional speed measurement
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Figure 3. Overall framework of technical solution
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Figure 4. Principle of image acquisition based on the column type video surveillance system along expressway
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Figure 5. Improvement strategy for YOLO algorithm. (a) Swin Transformer; (b) CBAM attention mechanism
B 5. YOLO BAMAL3KE& . (a) Swin Transformer; (b) CBAM EESI#1HI

3.3. EREIRFER

NSEIMAAGERER, ASCRA “RRERRE - AHALREITHS” PR BT

(1) FFAEHEE: 3T ResNetS0 42 44 H i1l (Re-ID)F A, 7F ImageNet TRl Zrenti b, d F mid 2
B TR RER R (T 5000 495, 10 JTTREBO RO, it 2048 ZERHER & .

(2) MHPAEEILE: HHEEERE L A 5 B il HARIRHE A B AR SR, B B 0.75 (B SRR
1), GG ERATIT A TR AR SIS B e I R ) A R — 2

3.4. BTSEENERRSHEBTRA

FEXT YOLO St AT ipdt kAt b, w7 DUA RERTH s 24 B R AR SR IS 1R, ik T s 1k sl
ZEAPARAS HEWTHAR , RIS G I 1] A Sk N 3 sy o 2 B 6 DX T A S [ S 70 A A i 1) R B AR 0T R
AT DA SRS M P 6L X ] P A0 5 B DR B W o, x40 5 (1 e 4 B DX TR R 2, A R
AN R IX TR B AR 100 kno/h, BCE % X TE] A TGN T H BV /N B R e 0,
25 58 MBI NAZAE X 8] B SLAE SRR A% R G S, A2 45 5€ I 8] 7, JIA Rl i i N e v ¢, =
ek A X R S AL U R A S, FESTRIBL T, ~ T, + L, /100 T I F4Aer I H PR /N 4 e /s
T ERECEAE C TR B N A2 X 18] P A /N PR A 2 P A AT e B P 25 5 IR

3.5. BEABEHEIE
NBGUETT SRS BEER A R, DA BAE S6 Frf sy K38+000 A1 K38+510 P Ab$t 4 Sk Fir SR B

DOI: 10.12677/0jtt.2025.145066 668 AR


https://doi.org/10.12677/ojtt.2025.145066

ST EUG R AREA, 22T HOE M) YOLO SEfl BSOS Hok, Fridit 175 58 R Sk 48 B shs il H
TEME IR ARETR] 2025 4F 5 H 8 H 10 55 21 47 1 #0, M3 ZIX AR BRI GEE 2008 4 i 4
B, TE RTTIEE 10 521 20 1 Fb~10 £ 21 43 33 Fb B H %A X 18] Y IR R AN AR5 i 3
H 4 SFCHEBR AR I 18] B CAZTEZ R IX (0] 9 e 250), e eTHE T B 78 10 55 21 4 1 BB N IX JH]
DI 4 SR 0 1 BRAE AR IR A T L A I i 4 S S SR KA, NCREEORE R 4 it DA AR IE 122X [R] P9 4=
AT AT R, ORI L 6 B

0 AT

N\ 2025°95-08 10<21:01

Figure 6. Algorithm effectiveness’ verification results
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Table 1. Comparison of experimental results
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