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A Design of Door Control System for Preventing Vehicle Collision
Accidents in Tight Parking Lot Environments
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Abstract With the lack of parking spaces and the increasing density of vehicles in the modern world,
door collision accidents are becoming more common. These accidents not only damage the exterior of
the vehicle, but also cause conflicts between vehicle owners, especially in narrow parking spaces in
urban areas. To prevent such accidents, existing laws have provided measures to expand parking space
size standards through the Enforcement rules of the parking lot act, but these regulations only apply
to new parking lots, and the risk of door collision accidents still exists in existing parking lots.
Therefore, this study designs a vehicle proximity recognition and door control system that can prevent
collision accidents regardless of the size of the parking lot. The designed system has the function of
precisely measuring the distance between vehicles and controlling the opening and closing angle of the
door based on the distance to prevent a collision accident. In addition, we demonstrated the
effectiveness of the designed system in preventing door collision accidents by using a model vehicle that
can simulate the designed system in various environments. Therefore, in the future, this research is
expected to overcome the constraints of existing parking lots and provide a solution to prevent
collisions between vehicles in narrow spaces.
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(a) Non Stop

(b) Stop
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[Fig. 2] Distance Recognition System
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[Fig. 3] Distance Recognition System
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[Fig. 4] Average Error Distance between Cars
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[Fig. 5] Hinge Control Stopper
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[Fig. 7] Simulation Model for Evaluation
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[Fig. 6] Door Checker Control based Stopper
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[Fig. 9] Distance on Night Status
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[Fig. 10] Distance on Raining Status
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[Fig. 11] Distance on Foggy Status
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