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Abstract: A multi-combat step dynamic target assignment optimization model is built based on Nash equilibrium
concept by considering the joint survival probability and weapons consumption factors for dynamic multi-strategy UAV co-
operative attack. In building the model the value function calculation for the two belligerent parties and the solving method
of bimatrix game Nash equilibrium point are applied. Then, an elite re-election particle swarm optimization (ERPSO) is
proposed based on the elite reelection mechanism; therefore, the diversity of individuals can be increased when leading
capacity of group extreme value is deficient through cloning, mutation and re-initialization operation. The advantages of
traditional particle swarm optimization (PSO) algorithm such as simple structure, fast convergence are retained, but the
shortcoming of falling into local minimum is corrected. Finally, the ERPSO algorithm is applied to the dynamic target as-
signment model to solve the Nash equilibrium point for obtaining accurate hybrid strategies for both sides. It is confirmed
that the real-time demands and accuracy are satisfied, and the validity of the proposed model and method is established.
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WTA (DWTA)P!. B X TE AN % B MR F IR

A, LZ IS5 S DWTAZ IR T R B B —5

I AISWTA, B P RS R E SLAEXS BT — =

AEOLHIVERL B, X ERF S IR L.

T DWTA ] 8 13 7 i, 2 A Ak SR
DWTA il BT KA Bl ). HeoRr i R A
BROHUHIF R PR A5 SEELAEIE R, ok
JEE DR IAI A R B 2 32 BIDW TARH 78405 1) 5 k. 4R 17,
P FESH VX (particle swarm optimization, PSO) i &
e R R A, AT, FH0 X5 8 ot =
ANGT, IR RIS HCr R A R RE 2RI R
BE 71T, BT A R PR A0 Ak B4 R 4 15 B
B, LSRR B 1 28 SRS 5 | A SEPSOSLI
TRESROD) HIX BE ST AR R TN 2 FE LI R
I, AV T S R AR SR A A I A 28

N BB 38R TE AL B B ik, SRECE
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R LA AR N Fatn 3 30735 B AR 2 EE B R
KRBT, E VAl AR 0T By SR i At B, Y
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Ntk “UFReIH . 4 Hm” SRR A
K, FEOR B AR GORL T B SR R BRSO A it L
FIN “HRGIEBCEHLH] ", $2 HORG I i L i L1
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AMEZ YL INERT | FRES, BEERPSOHES T
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K E AR 23 B (R b A 388 SR AR, SRERAE
75 % H R OBE A R R TR A U R Bk e,
N Ja SRR K.

2 SEFAHEIRENE B AR (Dyna-
mic target assignment model based on Nash
equilibrium)

2.1 Bh7& Hbr 4B 18 B B Y (Dynamic target

assignment value function model)

BTN TT BN ETT 407, NEZRERIE X
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=
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for target assignment problem)
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Npop Npop
Z:1 5Pb(;sti (k) = E_:l f(Pbeth(k)) -
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5Gbest(k) = f(Gbest(k)) - f(Gbest(k - 1)) < O»
(17)
Npop
Hefie 37 Op, (K), Oc,., (k)53 B FRAEAE 24y Fi B

BRAE 5] S F A BB & A R B PR L O A
B, SUMRERA, PTGy ()03 | SAE PR, 1
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SHRENE, BCESAM R PSR, BTk BUEAD
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R Z B {Herror, #| Y 0p,.,, (k)| < Npop - error,
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Pye(0)(1=1, 2, -+, Npop), Goest

Y
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Fig. 1 Flow chart of ERPSO algorithm
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Fig. 2 Flow chart of elite re-election strategy
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AN SRR U 2 W B2 MR A, Ak
ﬁj\ B EIERBTIR 0 KT, 20 &% 8
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—HYIHE RIS ST AT, BXH R EERIZIT3IX,
BB UF ) — IR G5 R, 3P VA 14T 45 R W B3 FT .
HESHuT:

WA FHEEA $100; £ 1A RE100; Sk s
BEEFc, = ¢ = 1.3; KERBOE RIS T 5o AR R A
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Table 1 Game income of blue side
W5 2177 SR

R (1,2:2,01{2, 150,212,231, 1H{1,2:0, 212, 152, 112, 2:0, 11{2, 2:1, 012, 150, 1}{2, 1; 1, 2}{2, 1; 1, 012, 52,0}

{2,1;0,2} —0.7283 —0.4760 —0.5349 —0.7467 —0.3720 —0.5407 —0.6673 —0.4880 —0.4510 —0.5450 —0.4540
{1,1;2,2} —0.5953 —0.4137 —0.3564 —0.6584 —0.2926 —0.4682 —0.3507 —0.4250 —0.3155 —0.3721 —0.3380
{1,2;1,0} —0.2083 0.1600 0.2215 —0.1625 0.1697 0.4467 0.1833 0.1585 0.1063  0.0400  0.1050
{2,1;2,1} —0.8406 —0.6250 —0.5210 —0.8543 —0.4800 —0.5653 —0.6603 —0.6340 —0.5393 —0.6768 —0.6085
{1,1;2,0} —0.6942 —0.4900 —0.3195 —0.7783 —0.3440 —0.4167 —0.2600 —0.5050 —0.3745 —0.4345 —0.3890
{2,1;0,1} —0.8133 —0.5780 —0.5540 —0.8317 —0.4485 —0.5662 —0.6928 —0.5900 —0.5275 —0.6470 —0.5560
{2,1;1,2} —0.7429 —0.4660 —0.4069 —0.7567 —0.3608 —0.4132 —0.5082 —0.4750 —0.4200 —0.5177 —0.4495
{1,2;0,1} —0.2000 0.1150 0.1021 —-0.1542 0.1360 0.2875 0.0242 0.1135 0.0725 —0.0050 0.0600
{1,1;0,2} —0.5575 —0.3700 —0.3857 —0.6417 —0.2540 —0.5050 —0.3483 —0.3850 —0.2845 —0.3145 —0.2690
{2,1;1,0} —0.8250 —0.5150 —0.3869 —0.8433 —0.4013 —0.3433 —0.4700 —0.5270 —0.4803 —0.5840 —0.4930
{2,1;2,0} —0.8377 —0.5720 —0.4819 —0.8560 —0.4440 —0.4700 —0.5967 —0.5840 —0.5230 —0.6410 —0.5500

H 37T L, GA I Z8 721004 AR5 R B a3, 07 ' ! ; '
Sekedl, BUEHEREE; PSO ML BIE 100/ AL, o
(YR YA R B, TIERPSOSYE T30/ N3 RT I 8k . — ERPSO
TR, Pd AR 3 19 BIARILE. & |

PP ENEAR B ARE (TR SRS ) B3 Y. FE R EUE o ]
A LR 2. 2 ey |

1 2T LUt 0677 S M6 0 T e Treemey
3{1,2; 1, 0}H18{1, 2; 0, 1}, 475 T M50 1) T-1/F b 5 i ' S o]
1{1,2;2,0}F14{1, 2; 0, 2}, KA EII A3, XHAE T ' 40 60 80 100
LAY 2% e G T FE A R (R p 3 B SR IEAIREL
HIMER 4347 B L, ERPSOSLYE SRS 45 SR 1) £ HH (22 3 GA, PSO, ERPSOZZEAT4HH 4
EyiEEY R Fig. 3 Operation results’ comparison of GA, PSO and ERPSO
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Table 2 Comparison of approximate Nash equilibrium solution obtained by three algorithms
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Fig. 4 100 groups of random income comparison when

mixed strategy is unilaterally changed
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Fig. 5 Income comparison when pure strategy is

unilaterally changed
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