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Three Dimensional Tracking of Road Signs based on Stereo Vision
Technique
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(Chang-Won Choi', Sung-In Choi', and Soon-Yong Park]‘*)

'School of Computer Science and Engineering, Kyungpook National University

Abstract: Road signs provide important safety information about road and traffic conditions to drivers. Road signs include not
only common traffic signs but also warning information regarding unexpected obstacles and road constructions. Therefore,
accurate detection and identification of road signs is one of the most important research topics related to safe driving. In this
paper, we propose a 3-D vision technique to automatically detect and track road signs in a video sequence which is acquired
from a stereo vision camera mounted on a vehicle. First, color information is used to initially detect the sign candidates. Second,
the SVM (Support Vector Machine) is employed to determine true signs from the candidates. Once a road sign is detected in a
video frame, it is continuously tracked from the next frame until it is disappeared. The 2-D position of a detected sign in the
next frame is predicted by the 3-D motion of the vehicle. Here, the 3-D vehicle motion is acquired by using the 3-D pose
information of the detected sign. Finally, the predicted 2-D position is corrected by template-matching of the scaled template of
the detected sign within a window area around the predicted position. Experimental results show that the proposed method can
detect and track many types of road signs successfully. Tracking comparisons with two different methods are shown.
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Fig. 1. The proposed road sign detection and tracking algorithm.
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Fig. 2. Hue table for color binarization.
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Fig. 3. Saturation table for color binarization.
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Fig. 4. Temples of road signs.
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Table 1. Number of road sign templates.

Shape of templates Number of templates
Triangle 12
Inverted triangle 12
Circle 6
Rectangle 6
Rhombus
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Table 2. Experimental result using color segment & SVM.

Express | - local Sunset | Downtown

way road
Total signs 231 185 180 64
Detected signs 156 125 101 35

Detection rate 67.5% | 67.6% | 56.1% 54.7%
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Table 3. Experimental result using a template-based tracking.

Express | local Sunset | Downtown

way road
Total signs 231 185 180 64
Detected signs 185 149 122 43

Detection rate 792% | 80.5% | 67.8% 67.1%
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Table 4. Experimental result using the proposed method.

Express | local Sunset | Downtown

way road
Total signs 231 185 180 64
Detected signs 209 179 132 49

Detection rate 90.5% | 96.8% 73.3% 76.6%
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Table 5. Performance analysis the proposed road sign detection algorithm.

Evaluation Criteria Road type Image Resolution | Detection Speed Precision Detelc{t:C)ZHRate F1 Measure
Express way 7.11ps 92.12% 90.52% 91.31%
. Downtown 1280x 7.2fps 89.83% 76.83% 82.82%
Road signs
Sunset 960 6.3fps 95.45% 73.51% 83.05%
Local road 7.3fps 92.62% 97.18% 94.84%
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Fig. 11. Graph of the number of detected road signs from different

methods.
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