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Abstract Accurate perception of surroundings is a key component of autonomous vehicles to ensure
efficient and safe navigation. Traffic safety signs are road facilities that have to be recognized with high
precision. In this study, an algorithm was developed to improve the recognition of the shape and content
of traffic signs. The accuracy of traffic sign recognition was verified using data collected after
conducting a field survey using a camera-equipped vehicle along an arterial road. A total of 3,215
images of traffic safety signs in different locations were analyzed, and the signs were visually identified.
To develop a model for road sign recognition, the data were analyzed by dividing the total dataset into
80% training data and 20 % validation data. The widely used "You Only Look Once" (YOLO)v5 image
recognition technique was employed. As a result of the analysis, the mean Average Precision (mAP) was
89.4 when the distance between the vehicle and the traffic safety sign was 25 m or less. When the
distance was more than 25 m, the mAP rapidly decreased at around 33 m. The research was limited to
analyzing the accuracy of recognizing the shape and content of traffic signs. The results are expected
to be applied in autonomous vehicles in the future when a high level of autonomous driving
performance is needed.
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Fig. 1. Image data of the road facilities
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Device(CCD) Progressive ®4]& ARgslal 1o,

IEEE 802.3 1,000 base T9] IE{Ho]AE ARggtoz
H B A= &40l YIESE SIStk AlEE ol AofA]
AP BAE AAE olgsto], £ WFo R A9
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Table 1. The number of image data for machine learning

I Total I Total I Total I Total

M8 | Data | T8¢ | pata | A€ Data mage Data

. 784 213 117 @ 98

@ 242 ﬂ 188 A 111 98

B M 183 . w6 |§ |

! 173 104 ‘—-‘j 87

- - - - Total | 3,215
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(d) Over 2 Spot Line

(c) 2 Spot Line
Fig. 2. The example of the road sign size variation by
distance
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H)2 0.015, AX(Saturation, S)= 0.7, BE(Valus,
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Fig. 3. Model training result
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