Vol.21 No. 8
Aug. 2014

ot 5 &

Electronics Optics & Control

®2% HIH
2014 4£ 8 A

doi:10. 3969/j. issn. 1671 —637X.2014. 08. 022

KAREN THAUEEN CITEMITEA X
RRE, REE, s
(L SFTRIEIERIPE. L 710051, 2 WA RAARAR LR §4 266100)

B OE: A CAAEREAR A, AR TR RS TR R AT REFETERAL R CFEMRE
MR F ik, BARESEDAHFRLARAGERS, EAABTFHERPIAREAH, A3 PTG RBAHFET
A ERAE, R R R E KT BT AR RER AT HAF RSB 013 8308, RIE T REHN
RPEFAMGEHEE, RITEEGHTR AR, BAETEAETHERCEEZ HEET RS RML ML
BERMEM, FAERERAY, ERRGAREMST , TR BT R4S F e B F B0 A 8% 22 RGMIT,
KEH: ATE; MENR; BREETHRALE; RELE

hESHES: V271.4; TP391.9 XEREREARD: A MEHRS: 1671 -637X(2014)08 -0102 - 04

Aircraft Path Planning Based on Virus-Evolutionary
Particle Swarm Optimization Algorithm

WU Tian-ai', WU Yun-yu’, BIE Xiao-feng'
(1. College of Air and Missile Defense, Air Force Engineering University, Xi’an 710051, China;
2. Shandong Airline Co. Ltd. , Qingdao 266100, China)

Abstract; Aiming at the path planning problem of aerial vehicles with unexpected threats, a virus-evolutionary
particle swarm optimization algorithm ( VEPSO) is proposed based on basic particle swarm algorithm. Combined
with the theory of the biological virus-evolutionary system, a biological virus mechanism is introduced in the basic
particle swarm, and two kinds of infection-based operation, reverse substitution and incorporation operation, are
executed. The horizontal infection and vertical propagation of virus are used to maintain the individual diversity of
the particles in path planning, thus the local search capability of the algorithm is enhanced, and the problems of
local optimum and the slow convergence speed are solved. Simulation results show that the VEPSO algorithm is
faster and more effective under the same path constraints.

Key words: aerial vehicle; path planning; virus-evolutionary particle swarm optimization algorithm; virus

infection

0 5]

CATAUE AR RAETEER S H S AT AR B SRR
ARSI RS AR FNF T, IR —F AR SF
B AR R BB AT AT A AT o U MR 2 4R
T RAT AR AT R AR AR BERE , X T 7 St S AR A
TR —MARFR . BRTHRE WPk
TR BhAHURNE Bk A R R I R AR A
HBATRIE AT RGN, UR LGB R BT HE
BB AR IR ST Xy

Ik

R H #2013 - 08 —27 &5 5 #9:2013 - 09 —23
B E A RRE977 —) 20, \WRIEIA, B, YEIT, 87205 1
HE RPN 5 F B AL B R

BEAMEBE. DEM PR ERIEmS, BE
RHEE P AFE R, BRSO B R
MIMBRR EER B Z —, Flm, AR FHFE
#:181 (Particle Swarm Optimization, PSO) & — Fff& $] 15,
ISR AENE REILEE, R E R RESHUD,
BT, AR B TR AT 200 A R0 33 o 5 B
EOREmME R HETTR M, AR EFESRBAR
TR LR BUSISR . FZ 2 EH X PSO Bk ik
7T o, . TR 9 TR I T —FiF AR A RE
FHE TR TR E; TR0 RE T —FfBE
PLAPRLF BRI s SCRR L 11 138 1 T —Fh A kgt 2
SR RER R SR R B T BT A DL A R B
%, REFEREZERT PSO WS BEFEHENZ



F8H

RRES: RARSR TR RN AT AL 103

BB BUORE , MELL i IRFRHE PSO Bk B AR
TRIRMERISE . AV RGN K, W AR T
BIEBEAT OO, A SO I T — R TR TR T BRI AL
SR ATER LT LRI D7 3, S TR IR R T S
DI AR 5 B A Jr TR A AL A R L, v T SR A MRS
BRIl 5 HAX g X P RO E ST T T Ak
1 AR

RAT A RS P AT AR A A < e BT B
i BT RS DL CRAT B B SR RE SR AR SRR
—ZEIG A BIK B AR s T ATAUE , 3 BAESE R
RETRIR BRELA BE B T R R ALET, BIATH AR B
ALE MR ERRAR N L B, Bt 45 2R — &Z R
RN G B Al R R AR

@-—

1 ks REE
Fig.1 Path plan modeling process
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Fig.2 Schematic map of particle coding
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Fig.3 Reversed substitution process
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route planning of two methods
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