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Abstract In order to cope with the impact of incoming target’s maneuvering adjustment on the defensive capabil-
ity of the defense zone, a new deployment optimization model and a solution algorithm are designed. Firstly, at the
tactical level, a new weapon deployment model is proposed that takes into account changes in offensive and defens-
ive information, allowing for dynamic adjustment of the deployment strategy to improve the overall effectiveness of
the defense system; Secondly, an initialization scheme for the algorithm, based on chaotic mapping mechanism and
K-means clustering and center-of-gravity method, is designed to cope with both limited and ample resources, redu-
cing the risk of the algorithm falling into local optima; Then, an individual optimal renewal method based on the
Metropolis criterion and a global optimal renewal method based on the Stackelberg game model are designed to
guide the evolutionary directions of the population; Finally, the effectiveness of the new model and the proposed al-
gorithm is verified through multi-scale scenario simulation experiments. The results of the comparative experiments
show that the new model reflects deployment scheme differences more accurately and the proposed algorithm signi-
ficantly improves the solution quality and convergence.
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s.t. ak e arg max {ZZAfjdirf} ,

i€l jeJ

rke{o, 1}, ) rh=1 (26)
jeJ
b, TS B SRR AR & T VIR BE HE MUK
WG KORMRBE# G d; NS E LA
RIBESS; o JVBRBER k FERIE j HONESR,; AF 1 Dk
I3 N ER B AT 2 5 R RS s TR NS
XTERBEF & RIMESS; ok FITHE N 204 R B
kPR § BOIRAE. NI, RS
MBS ZE R P | K| = 1, JEEGE N B RT 2 1
R A skt B S st (B0 1) = || = 2), Tk e
ZJE MR A 7 22 T 2 1] Y B R i SR A2 SR A
3 (26) KARLE R NEFEPA KRS MR d;,
T2 B RS B B, DU E 1t (27) 3R
1F 4 R AALE gbest(t), FT J5 B2 1F 58 5165
VA EE 5 LAR 3 R0 48 R A T ), T R A
SRR 25 SRATY & U HL— /M 1 1 4 ) B PR KL Dk
SHIEES

gbest(t) = Zdi x pfit;(t) (27)
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# 1 EALHIERARAN X

Table 1  Comparison of optimal attack path costs
FEE WH4EFF  PSO  AGAPSO SSGWO  IPSO
WA 87.9157  90.1453  83.7577  81.1419
" B/ME 847922 85.7749  79.3922  78.6324
Hi) 51
SEEIME 85.9452 87.0357  81.1712  79.4218
Y05 % 6.3320 6.9340 7.0318  7.8558
B 84.1190  72.7094  72.0462 71.9816
B/AME  79.1262  70.2760  70.4387  70.1361
iy 5t 2
SEHIME 82.4984  71.6797  71.1869  70.8235
Y% 3.9597 3.6551 4.4898  3.9926
WO 53.3404  52.7513  52.6991  52.6948
B B/AME 51.2769  51.2769  51.2769  51.2769
g5t 3
SFXME S 52.8909 51.9593 51.9407 51.9171
5 % 1.3500 2.8143 22543 19502
* 2 HBERFER AN
Table 2 Comparison of computation time
across different algorithms
Bk g 51 WL 5 2 M5 3
PSO 0.686 4 0.8446 0.9469
AGAPSO 0.6314 0.8430 0.9308
SSGWO 0.6437 0.8236 0.9107
IPSO 0.6357 0.7909 0.8991

FEAIEARH Z A B 7 o, BAR A an T

1) N5 B, fEIE0 5 23 15 D iid R,
IPSO 7E =Fiid 5t T LI REPREBE =) B e L 1 R B2
IXAF 28 T ek A A o DL B AT SR R I SE BB
AR AR B 5 1A, FEARSRRIEACR AL A
IF 1) B3 N J=3 3 e 118 1 URS:, AT 45 TPS O £E WS
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Table 3  Differences between two models in comparative model evaluation indicators
P 415 W TR IE P2 t REN

Xof L AR 0.5927

75| 0.0288 -1.6265 0.1212
AR 0.6215
X L AR 0.6438

Y5t 2 0.0088 0.3301 0.7451
SRR 0.6350
X be AR 0.7500

Y53 0.0036 -0.9334 0.3629
SRR 0.7536

x4 PIMERAEA SO RS fia b b (0 22
Table 4  Differences between two models in the model evaluation indicators of this paper
H A7) P FEARSE FHE % ¢ BEME

X LA 75.5000

75! 3.5126 —2.4348 0.0255*
RS 79.0126
X HE AR 73.4573

Yy 2 2.6694 2.2003 0.0411%*
RS 76.1267
X LR 63.1573

Y53 1.9786 -1.7206 0.1025
ARSI 65.1359

B 3 WA, o0t i 028 U7 8 DA LA AL ) TER AT FERCE.

PEAN FRAR AT i S, =R R O 25 I AN AE
BEZER, MHE 4775, 450G 585 ZLA
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