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Abstract Path routing for Unmanned Combat Aerial Vehicle (UCAV) can be defined as the task of Unmanned Combat Aerial Vehicle
automatically executing, which is a complex optimization problem. It is very hard to get the optimal solution in polynomial time.
Therefore, in this paper a path planning method was proposed based on Voronoi diagram and Quantum-behaved Particle Swarm
Optimization (QPSO) algorism. Firstly, the cost model for path planning of UCAV was defined by totally consideration for the radar threat
and fuel consumption, and the Voronoi diagram was generated according to the given threat source. And then the initial path planning set
was constructed by initial sites, the vertex of Voronoi diagram and the final sites. Finally, in order to conquer the problem of PSO
algorism that has the defects of falling to optimal location, the Cauchy mutation random number was introduced to improve the global
search ability of QPSO algorism, and using the improved QPSO algorism to plan path the specific algorism was defined. The result of
simulation experiment shows the method proposed in this paper can obtain the optimal solution for UCAV, and it has the optimal cost 280
in comparison with PSO 600 and QPSO 350, respectively. Meanwhile, at the mean time, when the iteration time is 250, the improved
QPSO in our paper is in convergence, so it can provide not only the optimal solution but also the rapid convergence speed. Thus it has
big superiority over the other methods.
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Fig. 1 Voronoi figure for 12 threat sources



] jcmik

## S 2013,31(22)

#5218 XX (Papers)

3 EFH#HNFIHEEMMEAR
3.1 QPSO &%

B FREOL LB 7% (Particle Swarm Optimization Algorism,
PSO) Hi Kennedy A Eberhart!"'J* 1995 442 i, iX E7EAT R 5
JEMASHEARAT N (0 SRl B ) —Fh R AR (HATE A 5 1
R S 2 5 B N R B L R IR, O T O LR ek
HE,SunF 2004 4 7F 4 MO T BRI AL BRI T & T
LT FERIE (QPSO) , AL T M ST (19 Vi 8 58 47 7 4 ok 7
FEAS AT AT RS S AT DT LA B4 1 4 SRy S e

# QPSO Fiirh, T as Il i I 2 A B 0 2 R 119
VREE RN E D, FESE 2 ¢ R A )

x,(0)=[xu(2) ,xa(t) -+ ,xip(1)] 9)
AN e e 8 0T DL 3R Ry
pi()=[pu(t) ,pa(t) = ,p(t)] (10)
LT 14 42 Je e G 6 8 T LA 3R 7R K
PL)=Pa() pa(t), pa(t)] (11)
TR A T I I BR A o () R
¥ (x)=1/Lexp (-IP=xII/L) (12)

i A SR R B T 1 XKL B B A5 4 i o () EAT
GEPEIRYEEER

x“(t):xg‘(t)tg—ln(i—) (13)
Ao R EACKEL w2 0~1 Z B Y BE LR, x, (¢) 7T LR R

x,(1)=api(t)+(1-a)p.(t) (14)
Ao 2y 0~1 W REHLEL L 7T LISRIR h

L(t+1)=28x,(1)-x(1) | (15)

M) QPSO B3k v (A L i BHT T LSRR
x(t+1)=x0(t)1-B\pdvg(t)—x(t)\ln(l/u) (16)
K pag () A BT AR TP B 0

M
1
(1 )=— =
Pu()=7, ;pl

M M

M
(&—Zpil,]b—Zpuw-,ﬂll—;pm) (17)

SR M R R TR
32 HitH QPSO Bk
Sy T HR B 00 4 R 2 A i G L BB, SR
AL A 1 BRI 5 S (14) 1 (16) 7T 1L 88 37 %
x,(1)="2 () Bp (1) (18)
o+f3

x(e+1)=x,(0)3Bp..()-x(O|In[ | (19)

Horpr oo BN w S IR MAARIPE 537 (0, 1) BEHLEL .,
FT HIRL T 2 RE M RTINS S pag(t)
A4 JRy S A0 7 B 0 B 4 4 A pl, (o) R pl (o) HEAT ATV 43 A 4
Bl 4L (20) At (21) fi R
Pae()=pi(t)+em (20)
pe()=pi(t)+em (21)

SCIESCE & TECHROLOGY REVIER

Hrp g — R /NG R B, IR IE D 0 5 220 1 k]
V534 1 B AL AR
3.3 E-Fuit QPSO &k # UCAV it B Ml

5 UCAV il 8% 0] 0 1% 227 SRR+ x (o), B AT B o7
BINRS AT BRI R &3 R 4 g B 0 27 91 ok ek
HE QPSO 7k SE X UCAV E 47 M i H0 X iy B AL BR AN F

ik E Tkt QPSO BT AL R B 1k

MBI LT o b BT AR M, 2 Er Rk
Bot,e AR BRKIE T,

SB1 RPN IR ¥ Voronoi B, FFRAH X (7)
Xof T e 0 g 4 S AR A T AR AR AR i B A 4

SB2 MHRRIE TR T, R Voronoi B T
SR T HEAT gAY, AR SRR T 9 Y AT E SR U T A A (B
p:()FERAE p (1),

W3 R (7) X kL7 B 35 N B AT AN

L SR H IS N B AR T L D7 s B UL AE pa(e) , USRS T {E
Xt D S e ALAE pa () BEAT S

T SRS N BEAE LT BT A R 2 R B U p(e) , TR
YT X R 2 R AE p ()T T,

|4 WG AT)IEAREI BAALE pa (), IF
SR (20) F(21) XA 1) - 35 B A A 8 pa () R4S Jr) e
P p () FEATITIG 4R 5y

WS MR (18) A (19) TR T A4 B 7 &

BB6 LB i=+1, FIBYTTEACREL ¢ LB ok
B, D)% PR 45 o f th e DA, 5 DU A2 9 3 AT dRal ik AR

4 {FEXE

9 7 B AE 3 R T Voronoi K FI Bk #E QPSO ik Y
UCAV g i B3 (9 A7 sk v 6 T 1 s 8 2L AT 12 A W V5L 11
DX 35 1 AT L B B R, L ) R 7 T R b 4T s 2 R H bR
VB0 1R 2 Hh A e 8 IR

B 2 %E-TF Voronoi ElM#NIHAEEE &
Fig. 2 Initial route set based on Voronoi figure

Y5, RHI Voronoi IR A IR 7 & 2 H A5 7 5 1 4]
IR BRAE A9 B (0] IR AR SR AN 1A 2 ol A R TR

TE I FERL b SR kot B9 QPSO #E4T T, LAk AS e & 1Y
LB AL, SR BT

71



] jcmik

O
#5218 3 (Papers) M EH) 2013,31(22)

ﬂ::L
S®

P 4 7 0=0.6,b=0.4 , 4L FFR R M=50, A0 REL 1=
1,e=0.2, 2ACY U KAE T=300, 158 3] 114 5 2 B& 0 %) 1 141 3
iR,

B3 Bt QPSO H &R ik 2 %l
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