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A Basic Study on the Reduction of Illuminated Reflection
for improving the Safety of Self-driving at Night
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Abstract

As Al-technology develops, interest in the safety of autonomous driving is increasing. Recently,
autonomous vehicles have been increasing, but efforts to solve side effects have been sluggish. In
particular, night autonomous vehicles have more problems. This is because the probability of accidents
is higher in the night driving environment than in the day environment. There are more factors to
consider for self-driving at night. Among these factors, reflection of light or reflected light of lighting
may be a fundamental cause of night accidents.

Therefore, this study proposes method to reduce accidents and improve safety by reducing reflected
light generated by the headlights of opposite vehicles or various surrounding light that appear as an
important problem in night autonomous vehicles. Therefore, first, in an image obtained by a sensor of a
night autonomous vehicle, illumination reflected light is extracted using reflected light characteristic
information, and a color of each pixel using a reflection coefficient is found to reduce a special area
generated by geometric characteristics.

In addition, we find a new area using only the brightness component of the specular area, define it as
Hlluminated Reflection Light (IRL), and finally present a method to reduce it. Although the illumination
reflection light could not be completely reduce, generally satisfactory results could be obtained.
Therefore, it is believed that the proposed study can reduce casualties by solving the problems of night
autonomous driving and improving safety.

Keywords: Self-driving vehicles, Illuminated reflection extraction, specular area, Illuminated reflection
reduction, reflected light
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Figure 1. The Illuminated Reflection of the night Road
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Figure 2. The Characteristics of illuminated reflection
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Equation 1. Equation for extracting illuminated reflected light
IRL = c,,V, + (1 — )W,

IRL: Illuminanted Reflection Light
C,C,, : geometric coef ficient
V,:internal reflection vector
V:illuminant reflection vector
Vi (surface reflection vector): V, + Vj
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Figure 4. IRL extraction results using Equation 1.
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Equation 2. Equation for Specular area Reduction
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Figure 5. Flow Chart of SR(a) and IRL reduction(b)
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Figure 8. Results of IRL reduction ratio
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