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Local steering collision avoidance path planning algorithm
based on finite state machine model
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Abstract: In this paper, we propose a local collision avoidance algorithm based on the finite state machine (FSM)
model for the unmanned surface vehicle (USV) operating in offshore environments with many obstacles such as
reefs and fishing vessels. First, we obtain the analytical results for the heading constraint with a fixed USV speed
based on the velocity obstacle method and an obstacle-area-stratification method. Then, we determine the finite
states, which primarily contain the goal and buffer waypoint-guidance states. This is achieved by the steering con-
trol, execution actions, and state transition conditions of the FSM model, based on the given constraint conditions
and situations of obstacle detection. Finally, local steering collision avoidance path planning is realized by the exe-
cution of the FSM model. The simulation results demonstrate that the proposed multi-obstacle avoidance algorithm
is feasible and practical. This method is easy to improve and expand and is easily combined with the current main-
stream USV control system. As such, our proposed algorithm can facilitate the rapid engineering of the USV colli-

sion avoidance system.

(A G 4 ) 334

Marine Sciences / Vol. 42, No. 1/2018 127





