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[Abstract]

In this paper, an enhanced 2-stage vehicle license plate detection scheme using object segmentation is
proposed to detect accurately the rotated license plates due to the inclined photographing angles in
real-road situations. With the previous 3-stage vehicle license plate detection pipeline model, the detection
accuracy is likely decreased as the license plates are declined. To resolve this problem, we propose an
enhanced 2-stage model by replacing the frontal two processing stages which are for detecting vehicle area
and vehicle license plate respectively in only rectangular shapes in the previous 3-stage model with one
step to detect vehicle license plate in arbitrarily shapes using object segmentation. According to the
comparison results in terms of the detection accuracy of the proposed 2-stage scheme and the previous
3-stage pipeline model against the rotated license plates, the accuracy of the proposed 2-stage scheme is

improved by up to about 20% even though the detection process is simplified.

» Key words: Enhanced vehicle license plate detection scheme, Rotated plate images, Object segmentation,
Detection accuracy, Simple detection process
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I. Introduction
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III. An Enhanced Two-Stage Vehicle
License Plate Detection Scheme Using
Object Segmentation

3.1 Detailed analysis of the previous 3-stage
vehicle license plate detection pipeline model
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Table 1. Accuracy of each stage of the previous 3-stage pipeline detection model
Step 1: YSOtEg %/3 Step 3: Rotation- Rotation- Rotation- Rotation-
YOLO_v2 (Licen_se WPOD-NET Original CntClockwise Clockwise CntClockwise Clockwise
(Car area) (License plate) 10 10 20 20
plate area)
Correct 89.60% 56.65% 70.87% 0.73% 1.17%
Correct Wrong 0.43% 0.07% 0.16% 0.00% 0.00%
No 0.39% 0.26% 0.38% 0.00% 0.00%
Correct 0.18% 22.35% 5.60% 2.39% 2.75%
Detected Wrong Wrong 0.00% 0.09% 0.09% 0.02% 0.02%
No 0.00% 0.00% 0.01% 0.00% 0.00%
Correct 2.35% 5.89% 7.68% 51.28% 44.88%
No Wrong 0.32% 0.88% 0.62% 2.46% 2.96%
No 1.61% 1.37% 1.20% 0.94% 0.72%
Correct 3.02% 0.89% 1.19% 0.02% 0.01%
Correct Wrong 0.31% 0.00% 0.00% 0.00% 0.00%
No 0.02% 0.00% 0.00% 0.00% 0.00%
Not Correct 0.00% 0.27% 0.66% 0.02% 0.00%
Dete(::ted Wrong Wrong 0.00% 0.00% 0.00% 0.00% 0.00%
No 0.00% 0.00% 0.00% 0.00% 0.00%
Correct 0.94% 7.52% 7.09% 27.30% 27.52%
No Wrong 0.04% 0.29% 0.32% 5.15% 7.46%
No 0.78% 3.48% 4.13% 9.68% 12.52%
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3.2 Model comparison for detecting license
plate candidate areas
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3.3 An enhanced 2-stage vehicle license plate

detection model
3274014 At A W

Qg ) gx] Bo] Hate vl

lgte] 74 AIElo| 4 Algalol Al Wawol

Aargret gejolnt Asslel YAl Fu

== 3o AAFoz (18 1]z} Ze

e r

N

N

license plate detection candidate areas
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Detection Model Original CntClockwise Clockwise CntClockwise Clockwise
10 10 20 20
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U™NET based Object 99.49% 98.48% 94.88% 8154% 84.28%
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