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A generation of Optimal Path Passing through Shadow Volume
in Terrain
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Abstract

I intend to seek the shortest path which an aircraft safely flies to its destination through the
shadow volume of three dimensional terrain which propagation does not extend. Herein, I propose a
method in which a relatively wide shadow volume is divided with a polygon type of block polygon,
a path up to the intermediate destination is sought in the divided block polygons according to the
weight, and then, the shortest path up to the final destination is sought by repeating courses for
seeking a destination again from the adjacent polygon based on the starting point of the
intermediate destination within the divided polygon. The shortest path was searched by using the
revised algorithms which apply to a critical angle from graph growth algorithms on the shadow
volume which propagation on the actual three dimensional terrain does not extend to. The

experiment shows that a method proposed in this paper creates effective flying curves.
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Fig 3. An example of convex decomposion
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Fig 4. Adjacency graph and shortest path
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Input © s(start node), t(target node)
Qutout : shortest path lists
Procedure ShortestPath_Algorithm(s,t)
begin
Queue_lInitialization(Q);

for i=1 ton do
d(s,i) = oo;
Threshold = 0;
d(s,s) = 0;
Queue_Insertion(Q,s);
While (Queue = Null) do
begin
Queue_Removal (Q,1);
for each j adjacent to i do
if d(s,j) > d(s,i) + link(i,j) then
begin
d(s,j) =d(s,i) + link(i,j);

if d(s,j) < Threshold then
if j=t then
Threshold = d(s, );

else
Queue_Insertion(Q,j):
end
end

end

T2 6. Graph Growthe| $8= L2l
Fig 5. Modify algorithms of Graph Growth
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Fig 8. 3-D Map of Gyeonggido
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221 2 321 3ol Ag} njxR|
o A3 vhe BEErdso g B
& Fo e XF 7 VSN

=R @9~ ale

T2 10. dotel 29 S7H3A)
Fig 10. Shadow volume of Propagation(3-D)
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Fig 11. Flying path of Shadow volume (2-D)
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(Fig 12) Flying path of Shadow volume (3-D)
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