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Abstract - Among the path planning methods used to generate the ship’s path, the graph search-based method is widely used because
it has the advantage of its completeness, optimality. In order to apply the graph-based search method to the berthing path plan, the
deviation from the path must be minimized. Path llowing suitability should be considered essential, since path deviation during berthing
can lead to collisions with berthing facilities. However, existing studies of graph search—-based berthing path planning are dangerous for
application to real-world navigation environments because they produce results with a course change just before berthing. Therefore, in
this paper, we develop a cost finction suitable for path ollowing, and propose a 3D A* algorithm that applies it. In addition, in order to
evaluate the suitability or the actual operating environment, the results of the path generation of the algorithm are compared with the
trajectory of the data collected by manned operations.
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Algorithm.1 3-D Ax* algorithm considering Berth angle

Input: Start (position X, Y, heading), Goal (position X,

Y, heading)

Output: PathList (position X, Y, heading)

Require: 3-D OPEN based on the priority queue,
3-D CLOSED

1: Begin

2: OPEN:=CLOSE :=¢

3: Start. =00

4. StarteOPEN

5! while OPEN#= &

6:  s:=OPEN.Pop()

7: if s=Goal then

8 return “path found”

9 end if

10:  s€CLOSED

11: foreach s Eneighbor(s) do

12:  if IsWalkable(s, s') A(s'&CLOSED) then

13: Cost,:= gCost(s’)
14: if(S ZOPEN) then
15: s.g = s.g + Cost,
16: s".h = hCost(s)
17: s.f=¢.g +s.h
18: s parent:= s

19: if S€OPEN then
20: OPEN.Remove(s')
21: end if

22 s'€0OPEN

23: end if

24: end if

25 end for

26. end while
27: return “no path found”
28: end

shae,

g(n) = wm* Om (n) + wc* C,(”) (3)

h(n) = w,* Cy(n) + wy* G (n)* A 4)
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