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Abstract : Obstacle detection and avoidance are considered as one of the key technologies on an unmanned vehicle
system. In this paper, we propose a method of obstacle detection and avoidance and it is composed of vehicle control,
modeling, and sensor experiments. Obstacle detection and avoidance consist of two parts: one is longitudinal control
system for acceleration and deceleration and the other is lateral control system for steering control. Each system is used
for unmanned vehicle control, which notes its location, recognizes obstacles surrounding it, and makes a decision how
fast to proceed according to circumstances. During the operation, the control system of the vehicle can detect obstacles
and perform obstacle avoidance on the road, which involves vehicle velocity. In this paper, we propose a method for
vehicle control, modeling, and obstacle avoidance, which are evaluated through road tests.

Key words : Unmanned vehicle(F-212}%2}), Longitudinal control(Z3}F3F4)o]), Lateral control(3] }3kA] o),
Obstacle avoidance(E- ) 3 ]), Ultrasonic sensor( 3 &3+ 4l 4])

Nomenclature ki : armature constant
. ke : counter-electromotive force constant

V(t)  :source voltage of the equal circuit .
Vo) :armature voltage of the motor 6 : steering angle of the vehicle
i(?)  :armature current BB front bilateral wheel sideslip angles
R, : electric resistance of each tire
L. : electric inductance component of the BB : rear bilateral wheel sideslip angles of

electric windings cach tire
e : counter-electromotive force conduction of Yp ¥z - front cornering forces of the tire

electricity while the motor is rotating Y., Y,z - rear corering forces of the tire
] - moment inertia of the motor KyK, :cornering power of the front and rear tires
b : damping ratio of the mechanical system
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Fig. 9 Yaw rate profile by a gyro sensor
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