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A Selection of Path Planning Algorithm to Maximize

Survivability for Unmanned Aerial Vehicle

Ki-Tae Kim" + Geon-Wook Jeon"

Abstract

*Korea National Defense University Department of Operations Research

This research is to select a path planning algorithm to maximize survivability for Unmanned Aerial
Vehicle(UAV). An UAV is a powered pilotless aircraft, which is controlled remotely or autonomously. UAVs
are currently employed in many military missions(surveillance, reconnaissance, communication relay, targeting,

strike etc.) and a number of civilian applications(communication service, broadcast service, traffic control

support, monitoring, measurement etc.). In this research, a mathematical programming model is suggested by
using MRPP(Most Reliable Path Problem) and verified by using ILOG CPLEX. A path planning algorithm for
UAV is selected by comparing of SPP(Shortest Path Problem) algorithms which transfer MRPP into SPP.

Keywords : Unmanned Aerial Vehicle, Path Planning Algorithm, Most Reliable Path Problem, Shortest
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L1 function Dijkstra (G, w,s)

Q = set of all vertices

while @ is not an empty set

L9 u = Extract Min (Q)

L10 S = S union {u}

L11 for each edge (u,v) out going from wu
112 if dlv]>d

L2  for each vertex v in V[G]
L3 dlv] := infinity

14 previous [v] = undefined
15 d[s] =0

16 S = empty set

L7

18

[
d

wl+ wlu,v)
L13 dv] [u]+w(u,v)
L14 previous [v] = u
L15 end while

<Z1¥ 4> Dijkstra €8] oA l=Z=

4.2 Ax &agE
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L1 function A* (s,t)

L2 CLOSED list := the empty set

OPEN list = {s}

g(s):=0, f(s):=h(s):=h_calc|s,t]

while OPEN list is not an empty set
Cur_Node := Extract_Min f(OPEN list)

L7 if Cur_Node := goal

L8 return Best Path

L9 remove Cur_Node from OPEN list

L10 add Cur_Node to CLOSED list

L11 each neighbor node N of Cur_Node

L12 if CLOSED list N

L13 continue

L14 else if OPEN list @ N

L15 calculate g(V), h(N), f(V)

L16 relaxation (V, Neighbor in OPEN list)
L17 else

L18 calculate g(NV), h(IV), f(V)

L19 Cur_Node & add N to OPEN List

L20 return failure

<9 5> Ax dagls rfE=

4.3 A«PS ¢1zl&F

<9 6> ols dre] HEeA

olelgt FAIE sidslr] 913 AsPS(Ax with Post
Smoothing) LaElEe Ax du]Ee o]83le] o5 74
25 7183t T Botea et al[8]] Akt Path Smoothing
Procedures 4-83l0] A2E F=7] sl daglselrh
APS 2aE]Ee] Post Smoothing #1421 Path Smoothing
Procedure’= ol 422 Al¥% A5 [elA 712t
Al tial] the Ave] 7Fssk BE A0S FES § Ao
3 HJE] FoWA o7t 7P 11 2SSt
A 2] 7 Al Axl dR9)E FAISE Ao A

Sh= Aoy, JrlEEE O <1 >3 2t

L1 function Obstacle_Check [Ci(x;y,), Cj(x;y;)]
L2 if (37, = x]‘) Yi =Y Yj = Yup

L3 for (x:=z,y: =y, 1O y.;)

14 if [C(x,y):=obstacle] OBSTACLE ; break
L5 return NOT_OBSTACLE

L6 else 5= (y;—y)/(z;— x)

L7 for (z:=uz; to x;)

18 yp = round [y; + (z—z;—0.5)x 9]
L9 Yup :=round [y; + (z—z;+0.5)x 9]
L10 if (x:=x) yyp =y,

L11 if (z:=1;) y,,:=y;

L12 for (y =1y, to y,;)

L13 if [C(x,y):= dbstacle] OBSTALE ; hreak
L14 return NOT_OBSTACLE

L15 function Path Smoothing Procedure
[Ci(inyi), Clajoy;)]

L6 for (i:=0toi<C,,,)

LI7  for (j:=C,,, to j>1i)

L18 if Obstacle_Check (Cj, C))
= NOT_OBSTACLE
L19 remove cells between C; and C},
i:=j ; break

<219 7> Path Smoothing Procedure 2IAIZE=
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