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Numerical model of ship automatic collision avoidance and
the application in restricted water areas

LIU Renwei, XUE Yanzhuo, LIU Yang, LIN Xiaojie

(School of Ship Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract; To avoid the ship collision automatically, the domain concept of navigation obstruction and the theory of
dynamic boundary are employed to establish the ship domain model and dynamic static obstacles model. Then, the
ship collision risk quantification model is deduced by considering the factors of shallow bottom, quay, wind and
current. Observing from the ship, the ship automatic collision avoidance in restricted waters is modeled based on the
operating performance of the ship and the collision risk of the static obstacles and dynamic target, and the current
environmental factors, and combining the potential field theory and the theory of ship collision avoidance, ship
domain bound theory. Numerical simulation results show that the ship controlled by the automatic collision
avoidance model could sail safely in restricted waters regions, and the limitations of traditional potential field model
were solved.
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Fig.1 Schematic diagram of sailing channel boundary
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Fig.2  Application of artificial potential field method in collision

avoidance of ships
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Fig.6 "Low risk trap” searching for new course
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Fig.7 Channel of Sunland waters
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Fig.8  Ship automatic collision avoidance navigation path in

channel
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Tab.2  Navigation coordinates and heading drift in the process

of collision avoidance

s WAt Aehr/ A £/ o WA aebns A m R/

(m) (°) (m) *)

1 (10,3.5) 12 8 (72,26.7) 14

2 (18,6) -14 9  (80.7,21.7) 0

3 (27,11.3) 4 10 (89.4,16.7) 0

4 (36,14.7) 6 1 (98.1,11.7) 0

5 (46,18) -4 12 (106.8,6.7) 0

6  (53.6,24)  -18 13 (1155,1.7) 0

7 (63,29) 30
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