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ABSTRACT
In this thesis, a Radar-Based Vehicle Collision Avoidance System (VCAS) is established to help the vehicle from collision by
providing light alarms when the vehicle is at a danger of collision. Also, the Active Braking System (ABS) is activated in emergency
braking. The simulation system has been implemented by cooperating vehicle model with sensor equipment in CarSim with a
controller built in Simulink/ MATLAB. The VCAS has also been validated through an experimental vehicle equipped with a
millimeter-wave radar using MotoTron ECU microcontroller. In design of VCAS controller, three collision avoidance algorithms
from automobile manufacturers are used to estimate the safe distance from the front vehicle. A light-braking status will be triggered
when the actual distance from the front vehicle is smaller than safe distance. Similarly, a heavy-braking with ABS control, will be
triggered if the estimated collision time is smaller than 1.5 sec. A curve lane collision avoidance strategy is also proposed to detect if
the front vehicle is in the same lane or not. The VCAS controller program built in MotoTron ECU is developed according to the
proposed algorithm. A vehicle road running test is utilized to verify the effectiveness of the proposed algorithm.
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