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3.1 FESHIZE

P R REECH 150,48 R HIEL 30, 5 ek
UK 400, FATEH B n=>5, ®itde — K £
AT 8 A~k JJ B TT, K JJ BT R M =4, 45 7l
Koo B M, =8 M, =4 M; =6 M, =
6, RAEMMEN:c:=0.5.c,b=1.¢;=0.7.¢,=0.7,
XF H AR SR Py H bR BUMME w, WL 2, HERf
{ELXT FE PP A L3R 3.

F2 BWREWSBGIERE
Tab. 2 Target Threat and Damage Probability

SRy w M, M, M, M,
T, 1.5 0. 65 0.90 0.8 0.6
T, 5.0 0.50 0. 60 0.8 0.5
T, 3.0 0.75 0.90 0.7 0.8
T, 1.5 0. 80 0.50 0.7 0.4
T; 10.0 0. 40 0.85 0.5 0.7

* 3 B EX IR R

Tab. 3 Target value comparison evaluation form

MG 2 R A3 AT 25k 13 HAR M E AL E : 0, = 0. 08,0, =
0.19,9;=0.19,0,=0.08,0v; =0. 46,

3.2 (FEZRSW

3.2.1 pareto Biy¥ &

XL 3 548 1] MOEA /D 5236 FR & L e b
JEER MOEA/D B3E M55 — Pk SCD #E 47 HLR]
TEM HIfE 58 MOEA/D 53k 05 e g b R 7
200 fLH} Pareto {2k & T 16 & A HE2 1L W 8k
A 22 s, TR & 89 MOEA/D 532 % H AR
KA AR 80 AU SRR & » HII 14 s, 2 Fh )y i
1 pareto i ¥ ¥ UL 1] 2. 18] 3.

i 2 3R A SRR i MOEA/D
BAEXHZE S MOEA/D 5.3k Pareto fff £ 5 in 61
I HAEE 3 BRI 2 halith &b Wi i st 4 . ith 4k i
SEPERE . 2R B3 A Bk ) MOEA/D S 7E I 8K
PEHEE R A 2 AEE LS R T — e .

K2 {48 MOEA/D #%: Pareto R i 4]
Fig. 2 Pareto front-end diagram of traditional MOEA/D

algorithm

K3 A% Pareto Jid A
Fig.3 Pareto front end of mixed algorithm
3.2.2  RIIBLER M
5 1B a R L 4.,
4 SO KSIHELER

Tab.4 S(1) fire distribution results

H 7 T, T, T, T, T
T, 1 1/3 1/3 1 1/5
T, 3 1 1 3 1/3
T, 3 1 1 3 1/3
T, 1 1/3 1/3 1 1/5
T, 5 3 3 5 1

H bz M, M, M; M,
T, 0 0 1 0
T, 1 0 1 0
T, 1 0 0 1
T 1 0 0 0
T; 0 1 0 1

ARAE S 1 WU 7 5 BB H s o BBt o
P, (1)=0.8,P,(1)=0.9,P,(1)=0.95,P, (1) =
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0.8,P;(1)=0.95, REEMEHEFAE T 95% 19 H Az
BRSO H AR S B0 T S(2) .S(3) . Kk J1 43 il 4

RWFES5.FE6,
F£5 Sk NrEis R
Tab.5 S(2) fire distribution results
H 5 M, M, M, M,
T, 1 0 1 0
T, 0 0 1 2
T, 2 0 1 0

P,(2)=0.93,P,(2)=0.95,P,(2)=0. 98,

#6 SO KS R
Tab. 6 S(3) fire distribution results

H#5 M, M, M, M,
T, 2 1 1 0

P,(3)=0.997,

b R] AR H AR AT T A R K oy
He  HARSE s 1 0 16 -5 W o 5 AR 19 4E 2% 1
L oF b — T AR FE B8 ) el Il s A (L ) s
b7 HAT .

4 HEE

A3z TSt 9 73 i 22 H bR Ak A ok 1A
ZPRIT NS KTy LA, AR HAR ek
SrECRE Y R B8 T H AR E L H AR L KT o
P E S B NI L S A
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A Dynamic Fire Distribution of Aircraft Based on Improved
Decomposition Evolutionary Algorithm

ZHONG Ming', WU Jun', YANG Rennong', ZHANG Huan', LIU Tao*
(1. Air Traffic Control and Navigation college, Air Force Engineering University, Xi’an 710051, China;
2. Unit 95430, Chengdu 610000, China)

Abstract: In view of solving how to dynamically allocate multi-wave firepower for aircraft under limitation
condition of fire one-kick releasing, this paper establishes a dynamic fire distribution multi-objective opti-
mization model (DWTA) based on the linking up with the target value, target threat, and fire distribu-
tion. A number of sub-firepower distribution models (SWTA) are included under the DWTA model, and
the SWTA of the next wave is updated by the hitting effect of the previous wave SWTA as an input. The
multi-object decomposition evolutionary algorithm (MOEA/D) of the hybrid conjugate gradient method is
improved. Gaussian disturbance is added to generate the initial search point set, and the conjugate gradient
method is used to search. The algorithm is used to solve the model. The simulation experiments show that
the convergence speed of the algorithm is improved under condition of retaining the advantages of the
MOEA/D algorithm. Compared with the traditional MOEA/D algorithm. tine is 22 s by using the tradi-
tional MOEA/D algorithm and only 14 s by using the modified MOEA/D algorithm, completing the dy-
namic allocation of multi-wave firepower.

Key words: dynamic fire distribution;decomposition multi-objective optimization algorithm;conjugate gra-

i B EI: 2018-06-13
EE R B M5 C1993—) B IR B A, FENE RS REAE R S IZITAGTF5E . E-mail: 707469602@qq. com

SIAES: # REBER F RHEPHHACT SN KTESSA Y P EL] ZFTEAFFRCGHEFHFH, 2018, 19(5): 7-11.
ZHONG Ming, WU Jun, YANG Rennong. et al. A Dynamic Fire Distribution of Aircraft Based on Improved Decomposition Evolutionary Al-
gorithm[ J]. Journal of Air Force Engineering University (Natural Science Edition). 2018, 19(5); 7-11.



5 FEHETRKFF A RFERD

2018 4

dient algorithm;Gauss perturbation

KIS (WTA) S5 ARk i E AR
AP RE SR T A B AT o A E AR B
AR WTA R BRI b iy — A R
YesE B RSCR I E B R R, B E A L)
SV SWTA FI8h A K J1 43 i DWTA, f£45 SWTA

SR JE 5% s HUEF X — Bl 2 AT — R . HAE
ESI LR ﬁﬁ%ﬁj‘}ﬁﬁgﬁx”\ﬁﬁ UK T35 B A

DA 2 2SR O AR 8 28 48 1 7 1 DUk H bR AT
DWTA,

DWTA J&—4Z4T i ik oy BB L i 8007
PR SWTA R, T — P Uk Y 2 SR AR 38 i B Be o
20 H AR 2 Bk AT RO R Y . X DW-
TA BIBE T JLAF & ) T 5 T H AR ) DWTA #L
RYSURIBE T B i DWTA RIS AR SCHR Y
DWTA #8255 % 18 H AR O 6L M i AR 25
DRUZR (oA 20 B o OO 30 5 IR S o g bl 5 s 1) A
W AR o B R e BB ey vy B A 2 Bl IF T ) 3 G
TS 84 O O PR R KA T 45 19 722 4 L I AT el X
e U H AR

1 [a] A

1.1 DWTA #8453 H7

S R BRI AT R TE I — Bk
AT K 1 Bos A TR, Ho— R A K )
LTV o £ € B A= RN = 1 ZER ILE 5 &iid
A1 K153 BE S T A 4 58 1 H A5 3 R A5 204 85087 ik
01 AR AR K 37 S s A7 B0 X K T AT 22 R 3 L

FEXTLA B OL A SCHR I T FAE 5% WTA L
R Z PR 15y BB R DWTAREy D) -

D={25 (1

D 578 i KA SWTA j HRA R RHE N S) IR
B b — WU Bty ORI b B AR A (E AR
R UUHE R g AR IR R AR S BEEL R AR
— PRI KT oy BT 5 BRI 1

| owra |
1 1T i i
|SWTA(1 )[’-%]SWTAQ)l-» —>| SWTA(t)leSWTA(Hl)F» .
N ] TP
HHT E%ﬁ E%ﬁ T

| T A RS |

1 ko Bl e

Fig. 1 Firepower distribution flow chart
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Tab.1 Target comparison evaluation form
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