20184 5 A
F39% H3H

M K 22k (T % )

Journal of Zhengzhou University ( Engineering Science )

NXEHS 1671 -6833(2018)03 - 0051 - 05

ETHHEANIERZEEZNZ T ANTEESAL

X R, TRIE, kA
CHS M K2 HUAE TR 2 B, W g B 450001)
 E: $RANBEIESLN A S FANDRAER G 248 At RANIZEREE SE58AEH 8
RETHESARNEE , X EERGBHO>H BFESE S RANGEREENFRE, 25T 2 LANDE

WAT % B AR SAES MR K FAER . @ I AR RF K% TN Metropolis o ) & 75 X 32 & ot
A TRk (IABC) stz A K. @ id s 4 RAN B AEF AN AER BT KG oM, BET ZAER

May 2018
Vol.39 No.3

Fa LR S % 04 IE M A o AOM .

KEIF : RANG MR SR ; 2 &SR0k ALK

HESHES: V279 +.2; TP242.6

0 3

Z To NALYR AT 55 ML) 2 AR 4l To A HIL BT Ak Y
W MBI R, 9 2 T AHLIAT Z B 5 AT 55 il
SE fie AR A AT 55 B J7 58 R0 4% JE N BLAE B
AR N Ak & e A LB AT 55
P AT RIS SCRR [ 2 ] 2% 1 20 58 g | %)
SR A R P T IR AT GAPSO 533 % B )
{155 MLRIBE R BEAT 1R gk, (A8 10 57 R E % 18
T NHUAT: 55 It (8], B LA AT: 55 1 510 5 A 22 . SRk
[ 3 JAISCHR [4 ] 705K A To N HLAT: 55 98 B2 [a) - R
AE% JE PR 22, AR X H A a5 22 8] #E A
A 55 BRI, Bl 58 3 o L S 1 90 0 T N BILAE A7
IRMEGRIE. SCHK[S ]S T 2 R A2 His 2 4
5 B R OR BE 25 i TG N HILKA il BR 4] AT 55 1
(6] 24 5, B AT AT 55 B8R B BAR AR 58 A T
55 SCHRL6 ] 51 A [ 58 2 itk N T3 i B30k
Xt 2 B NHLAT 55 2E AT TAE 25 MR, $ s 1AL 55
MR R B AR T BT N HLRAT AT 55 BT i i) 8] 24
W, A RE RS MR 45 TC A ML P [R] SRA T AT 55

R F) 2 T N WAL 55 M3 i U ) Pk L5 A
PERIAE 55 I 21, B % 6 AHLAR B 3L 242 55
RE 1 A5 AT B T AT 55 ML R BE 5 8 A
oA . B AR AT 55 I P JC N BILSE A I TE] A5
£ #S T Z AN AT £ B bR £ AT

il

Wi HE 2017 -04 - 10;{&1T H #3:2017 - 08 - 11

XHEKFRAERD: A

doi:10. 13705/j. issn. 1671 —6833.2017. 06. 026

55 LI B AR SR I SCRR (8 ] i 4 39 X
# H s s (8 A4 JC A ML H AR 18] 08 AT 50 2
Fr AR Z )5 25 B8 I W 73 A G N HIL S i I
[A] S5 2050, 51 A B TA) 3 % 6 A AL AT AE 55 & I
i ] 347 249 O N7 2 TE N HLAT: 55 90 R A 2, 4
H — b R T R N T Bk A 2 0 AL [
95 WA J5 . O LS B 25 SRR W, Br ik it 2 6
LI [) A 55 A ) A 280 ) T A A4 A A A% A 3
T ARG B B

1 X ANhEESAXRE

1.1 @ik

PLZ TCAMAAT Z B AT 55 8 56, Kl 1,
TNHBATAE 5 BB B E A, i on 2250 AL
AT m A BARBAT 5, %F B A B AR AR K AT
A Yl B 3 WUAE 5%, B TUAT: 55 #E B A R 1,
BT AHLA A B Ax R B AT — T 55 & B
PR B TE AL & AL B AT A AT 55 #E B 2
. HEP U, LU, U, B RS 1#,24, - n# G
ANBLST, Ty, T, 43l KR 1#,2#, -, m# H b5 ;
s o A B bR AT 80T A AT 55 BCE AT 55 R
PEAK AT 55 0O 25 A IS 18] 23 5 R b, 0,0 F 1

B o ANMLAE — 4 25 1) 58 BRI A8 AT 55, i 2
6m Y0 5 KR n BT AHLHAT m 4> H bR 04
%5 . T NHUARIE AT 55 i) [1) 24 B 42 BE B ) 46 /5 AR IR

ESTE:EHRARP ARSI H (U1304510) 5 K8IN R2 I F5 75 4F 2 & Sk 42 (1421321076
PEE B X B (1966— ) , 55 Tl g A N, KB O 2 B8, 1, E BB HLER A LR 35 4% 1 BOR BF ¢, E-mail .

lgrui2006@ 163. com.



52 BN K 27 2 4R (T 22 JR)

2018 4

N
' e 22T
_— ? 2o gm0
~ .

s | 1
\ o
'&E% 1 | o /
l\ ‘o 3 \\ /,
Wi ~—
NI G
3 U3

Bl SZANBERITESTEE
Fig.1 A sketch map of multi-UAV

cooperative execute tasks
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Fig.3 The flow diagram of IABC algorithm
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Tab.1 Information setting of UAV

UAV %% BIGMAN  #EE/(km-h™") ZEfiHf[E]/h
U, (100,800) 200 12
U, (100, 400) 200 14
U, (800, 800) 200 16
U, (900, 500) 200 10
U, (400, 100) 200 13

R2 HWSHEE

Tab.2 Information setting of threats

Hi ' BT OALE BUBERkm SR
B 1 (460, 300) 120 2
& 2 (180, 600) 80 3
B 3 (400, 600) 100 1
B 4 (700, 500) 120 2
B 5 (800, 250) 90 3
B 6 (580, 750) 100 3
& 7 (180, 200) 100 2
B 8 (300, 850) 100 2
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Tab.3 UAV’s work distribution chart

UAV  fiE K L5 #E

i oo 195 40 12
U, 1579.15 10.90 3C—10C—4A—>2A—>1A5E
U, 1554.16 11.27 1C—>5C—>7A—4E—~6A—8E—9E
U, 1568.13 10.84 4C—7C—2C—>8A—9A—6E
U, 1741.72 11.27 3A—10A—>5A—1E-2E
U; 1480.93 10.40 8C—9C—6C—7E—-3E—I0E
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Fig.7 UAV’s assignment schedule
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Multi-UAV Cooperative Mission Planning Based on Improved Artificial Bee

Colony Algorithm

LIU Guangrui, WANG Qinghai, YAO Dongyan

(School of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract. Multi-UAV cooperative mission planning was the key to multi-UAV cooperative combat. UAVs

could share information with others and tackle tasks, which make it difficult to plan mission. In this paper,

considering threat distribution, task sequence restriction and time of endurance, a mission planning mathemat-

ical model of multi-UAV cooperative mission planning was developed. To increase mission planning efficiency,

the traditional ABC algorithm were improved by introducting dynamic evaluation selection strategy, introduc-

tion of metropolis rule, etc. The correctness and effectiveness of proposed method were validated by the calcu-

lation and analysis for multi-UAV cooperative mission planning.

Key words: unmanned aerial vehicles; coordination; mission planning; dynamic evaluation selection strate-

gy; artificial bee colony( ABC) algorithm



