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Simulation research on ship automatic
collision avoidance

WEI Yi ,XUE Yan-zhuo

( College of Shipbuilding Engineering, Harbin
Engineering University, Harbin 150010, China)

Abstract . The ship navigation characteristics in restricted waters
are considered and the current problems and deficiencies in this
field are analyzed. the ship automatic collision avoidance system
which can help ship maneuvering is studied. On the foundation
of ship collision avoidance factors, the plan of ship path and the
solution to the ship collision avoidance problems in restricted wa-
ters are introduced with artificial potential field method. The lim-
itations of artificial potential field method are optimized though
providing the concept of turning points. The reasons and princi-
ples of setting them are proposed to improve algorithm of ship a-
voidance path planning in confined waters. The cases of ship au-
to-navigation in Yangtze River entrance are conducted with Mat-
lab program, on the foundation of mathematical model of ship
movement. The differences between the navigation path before
and after setting turning point are compared in restricted waters,

and results of the experiments after adding the turning point are
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analyzed. Simulation results indicate that ships can avoid all the
obstacles in restricted waters safely without crash, and find opti-
mal path.
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Fig.1 The potential field of ship
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Fig.2 The CAD simulation figure of
channel from Fujiangsha to Liuhaisha
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Tab.1 The coordinate of repulsive force

point in curve waterway

K5 RFHSRER | FS FOSME | B FISLk
1 (53,-16) || 10 (46,42) || 19  (286,132)
2 (63,-9) || 11 (156,53) || 20  (300,125)
3 (73,-3) || 12 (166,59) || 21 (311,120)
4 (84,5) 13 (175,62) || 22 (321,117)
5 (96,11) || 14 (187,70) || 23  (340,116)
6  (106,16) | 15  (199,72) || 24  (358,115)
7 (116,22) | 16 (220,83) || 25  (380,120)
8 (126,30) || 17 (211,79)

9 (136,36) || 18  (265,286)
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Tab.2 The coordinate of repulsive force point in

curve waterway after adding turning point

5 FRHEALE | FS% FROSSHE | F5 FHS860
1 @325 || 4 319,100 || 7 (366,95
2 (294,112) || 5 (329,97) || 8  (388,110)
3 (308,105) || 6  (348,96)
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Fig.3 The comparison of ship

path in curve waterway
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