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A Design of Collision Avoidance System of an Underwater Vehicle
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Abstract

An Obstacle Avoidance System(OAS) of Underwater Vehicle(UV) in diving and
steering plane is investigated. The concept of Imaginary Reference Line(IRL),
which acts as the seabed in the diving plane, is introduced to apply the diving
planc avoidance algorithm to the steering plane algorithm. Furthermore, the
distance to the obstacle and the slope information of the obstacle are used for
more efficient and safer avoidance. As for the control algorithm, the sliding mode
controller is adopted to consider the nonlincarity of the equations of motion and to
get the robustness of the designed system. To verify the obstacle avoidance ability
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of the designed system, numerical simulations are carried out on the cases of some

presumed three-dimensional obstacles. The effects of the sonar and the clearance

factor used in avoidance algorithm are also investigated. Through these. it is found

that the designed avoidance system can successfully cope with various obstacles

and the detection range of sonar is proven to be a significant parameter to the

performance of the avoidance.
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Fig.1 Sonar arrangement
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Fig.2 Flow chart of collision avoidance
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Fig.3 Calculation of obstacle slope in the
diving plane
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Table 1 Decision of avoidance angle
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Fig.6 Trajectories of UV at the steep hill
and cliff ( R = 100m. Dt = 0.bsec. 2
(Steep Hill) = 10, A(Ver. Cliff) = 90, 2
(Hor. Cliff) = 30)

Fig.7 Effects of sonar range on the
trajectories(Dt= 0.5sec, Ap = 90, Ag =30)

Fig.8 Effects of sonar ping interval on the
trajectories(R= 100m. Ap = 90, A5 = 10)

Fig.9 Effects of correction factor A on the
trajectories ( R = 100m, Dt = 0.5sec )’
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