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Abstract : This paper presents the lane change system for collision avoidance. The proposed algorithm for the collision
avoidance consists of path generation and path following. Using a calculated TTC (Time to Collision), partial braking is
operated and collision avoidance path is generated considering relative distance, velocity and acceleration. Based on the
collision avoidance path, desired yaw angle and yaw rate are calculated for the automated path following. The lateral
controller is designed by a Lyapunov function approach using 3 D.O.F vehicle model and vehicle parameters. The
required steering angle is determined from wheel velocity, longitudinal and lateral velocity in order to follow the
desired yaw angle and yaw rate. This system is developed MATLAB/Simulink and its performance is evaluated using
the commercial software CarSim.
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where
m : total mass of vehicle
L : yaw moment of inertia of vehicle
6  :front steer angle

w  yaw angle

Iy : longitudinal distance from c.g. to front tires

I : longitudinal distance from c.g. to rear tires

F.s, Fyr: longitudinal and lateral tire force on front tires

Fy, F,: longitudinal and lateral tire force on rear tires
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where

0 v font tire velocity angle

0y, :rear tire velocity angle
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ar  :slip angle at front tire

a-  :slip angle at rear tire
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where

Cg, Co : cornering stiffness of front and rear tires
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Fig. 1 Collision avoidance path considering acceleration
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Fig. 2 Simulation result of vehicle path
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