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ABSTRACT

Unlike terrestrial transportation, marine transportation should consider environment factors in order to optimize
path planning. This is because, ship’s path planning is greatly influenced by real-time ocean environment-sea
currents, wave and wind. Therefore, in this study, we suggest a ship path planning algorithm based on real-time
ocean environment using not only A* algorithm but also path smoothing method. Moreover, in order to improve
objective function value, we also consider ship’s moving distance based on ship’s location and real-time ocean
environment data on grid map. The efficiency of the suggested algorithm is proved by comparing with A*
algorithm only. This algorithm can be used as a reasonable automatics control system algorithm for unmaned ship.

Key Words : Path Planning(7d 23] 4 3}), Real-time Ocean Environment(2A]3t 3]3H74), A* Algorithm(A* ¢a1E]<s),
Path Smoothing Method(7d =3 €+3})
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1.Ifx, =x, or y, =y, ,then Path smoothing is not needed.

2.1fx, # x, and y, # y,, then 6 = tanfl(u)
X, =X
X=x,Y=y

X=x+dx, T =dx-tanf+y

If floor(T, ) = floor(Y)

d=+1+tan’0

X=x+dx and Y =T,

else
h = abs(floor(7,)-Y)

d = hy/(1+tan™0)’

Y =floor(T,), X = X +abs(h-tan™ 6)-dx

Fig. 7. Estimation method of grid distance
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Table 1. Simulation result (4. 21. 11:00) (hour)

Ax algorithm | Ax with PS

Incheon — Seogwipo 20.37 19.71

Seogwipo — Incheon 19.53 18.93

2 4 6 & 100 120 140 160 18

(b) Y-axis vector grid map

20 40 60 80 100 120 140 160 180
(a) X-axis vector grid map

Fig. 9. Ocean environment grid map(4. 21. 11:00)

Incheon — Seogwipo

Fig. 10. Optimal ship route(4. 21. 11:00)

Seogwipo — Incheon
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Fig. 11. Ocean environment grid map(4. 21. 19:00)

Table 2. Simulation result(4. 21. 19:00) (hour)

A* algorithm | A*x with PS
Incheon — Seogwipo
(11:00) 20.37 19.71
Incheon — Seogwipo
(19:00) 19.92 18.83
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