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An Unmanned Aerial Vehicle (UAV) is a powered pilotless aircraft, which is controlled remotely or autonomously. UAVs

are an attractive alternative for many scientific and military organizations. UAVs can perform operations that are considered

to be risky or uninhabitable for human. UAVs are currently employed in many military missions such as reconnaissance, sur-
veillance, enemy radar jamming, decoying, suppression of enemy air defense (SEAD), fixed and moving target attack, and
air-to-air combat. UAVs also are employed in a number of civilian applications such as monitoring ozone depletion, inclement
weather, traffic congestion, and taking images of dangerous territory. For accomplishing the UAV’s missions, guarantee of sur-
vivability should be preceded. The main objective of this study is to suggest a mathematical programming model and a
A*PS-PGA (A-star with Post Smoothing-Parallel Genetic Algorithm) for an UAV’s path planning to maximize survivability. A
mathematical programming model is composed by using MRPP (Most Reliable Path Problem) and TSP (Traveling Salesman
Problem). A path planning algorithm for UAV is applied by transforming MRPP into SPP (Shortest Path Problem).
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function A* (s, t)
CLOSED list : = the empty set
OPEN list : = {s}
g(s): =0, f(s) : =h(s) : =h_calcls, t]
while OPEN list is not an empty set
Cur Node : = Extract Min f(OPEN list)
if Cur Node : = goal
return Best_Path
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add Cur Node to CLOSED list
each neighbor node A of Cur Node
if CLOSED list ® ~
continue
else if OPEN list = N
calculate g(N), h(N), f(N)
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else
caleulate g(V), R(N), f(V)
Cur Node and add /V to OPEN List
return failure
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function Obstacle_Check[ Cj(x;, v;), Cfz; ;)]
if ( Z;: —%’) Y = Up Yj" T Y
for (z:=z;, y:=y, to y,)
if [C(z, y): = obstacle] OBSTACLE; break
return NOT _OBSTACLE
else §: —(y] yl)/(x —x)
for (z:=x; to z))
Yp : =round [yi+(z—zi—0.5)>< S]
Yup* =round [y, +(z—=z;+0.5)x S
if (z:=2) yp: =y
if (0:=2) pyi=y,
for (y: =y, to y,)
if [C(z, y): =obstacle] OBSTACLE; break
return NOT_OBSTACLE
function Path Smoothing Procedure[ C(z,, v,), Cj(z; y,)]
for (¢i:=0t0 i< C,,,,)
for (j:=C,,, to j>1)
if Obstacle_Check(C;, C)) : = NOT_OBSTACLE

remove cells between C; and Cj, i: = j; break
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