M6 FE BAKRFHEIZE

G-7

FiiFESTIRE

ETC L—2 A A SBhE&R = AL V-EEH B DRET
-SSD DY 5 AMSMEIZ & SHIRREER L~
Examination of vehicle type identification using video images from cameras in ETC lanes
Improvement of accuracy by subdividing SSD into classes
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Abstract: In recent years, the use of ETC (Electronic Toll Collection) systems on highways has increased, and some lanes are now

ETC-exclusive. However, issues like illegal toll evasion through swapping ETC devices have emerged, prompting highway

operators to explore countermeasures. This study focuses on vehicle type classification using video data from ETC lane cameras. To
improve accuracy, we incorporated SSD, a model capable of detecting vehicle features with higher confidence, compared to the
previously used YOLOV5. By training the SSD model with five vehicle categories and further refining class distinctions, we

improved vehicle type classification accuracy by over 10%.
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Fig.1. Example of image acquired in ETC lane
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Table 1. Details of number of vehicles
HUf FEET IV | MREEE)E
B - iy 400 & 55 £
i 350 & 832 &
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R 350 & 22
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Table 2. Experimental results (5-class model)
B Eam | P | R | AR | R
L 50 4 - - - 1
W | 124 | 685 | 10 3 - 10
rpARY 1 9 43 11 1 2
KA — — 3 21 — —
SN - - — 12 10 —
Table 3. Experimental results (18-class model)
B EaE | P | R | RRER | ORI
L 47 6 - - - 2
Wih | 24 | 789 9 - - 10
A 1 4 46 6 8 2
KA - - 3 21 — —
SN - - — 10 12 —
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Fig.2.

Left: 5-class model
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Example of standard car identification result
Right: 18-class model
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