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Abstract : Blind spot detection(BSD) is a core function of advanced driver assistance systems(ADAS). It is designed to alert
drivers to vehicles in side and rear blind zones. However, conventional BSD systems that rely on radar or ultrasonic sensors
have limited fields of view(FoV), thus significantly restricting their ability to detect laterally approaching vehicles. This often
results in sideswipe collisions, particularly involving vehicles in adjacent lanes. To address this challenge, this paper has
proposed a LiDAR-based side collision avoidance(SCA) system to enhance lateral perception in driver assistance systems.
The system estimates the time to side collision(TTSC) by analyzing relative lateral distance and velocity based on LiDAR
point cloud data. Guided by the estimated TTSC, it could dynamically switch between two control modes: pre-collision
avoidance(Pre-CA) and collision avoidance(CA). To validate the proposed method, a software-in-the-loop simulation(SILS)
environment was developed, and a set of lane-change scenarios was designed to assess its ability to detect potential side
collisions and perform evasive maneuvers.

Key words : Blind spot detection(AFZ}A|t]] 7=), LiDAR sensor(2}o] T} AllA]), Side collision avoidance(EZH S5 3] 1)),
Time to side collision(ZH $= A Q A]7H, Advanced driver assistance systems(Z 22} H 2 A AH])
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Fig. 1 Relative occurrence of accident types reported by
NHTSA

Fig. 2 Diagram of BSD sensing zones and risk areas
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Fig. 3 Conceptual diagram of the SCA system

Fig. 4 Conceptual diagram of TTSC
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