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Real-time rolling optimization of dynamic weapon target
assignment
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Abstract: To effectively address dynamic target variations and emergencies in battlefield environments, a DWTA (dynamic
weapon target assignment) method based on a real-time rolling mechanism was proposed. An allocation model based on the
cumulative probability of destruction and a weapons scheduling model aiming at the shortest operational completion time were
established. To adapt to the time-varying availability of weapons, a VLC-DPSO (variable length coding discrete particle swarm
optimization) algorithm was introduced, utilizing discrete optimization through copying optimal solution segments. Moreover, a
hierarchical closed-loop optimization of assignment and scheduling was achieved by integrating the genetic algorithm for
weapon scheduling sequence optimization. Simulation experiments show that the proposed VLC-DPSO algorithm achieves
better strike effects in both small-scale and large-scale scenarios than traditional genetic algorithm and particle swarm
optimization algorithm, especially showing significant advantages in large-scale scenarios. Furthermore, experimental scenarios
with randomly introduced new targets verify the proposed method's robust adaptability to battlefield emergencies.
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Fig.10 Cumulative damage coefficient variation curve
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5.2 SWIMNESRNSHIRE

SEIS A B AE IR N Intel(R) Core(TM)
i7-10700 CPU 2.90GHz, 8GB W {7 PC HL, f#
F matlab2022(a)4fEH 85 . DL EdAEEI R NE
TR, FREERAENSE, SREFOR
PR EA AT EEHTIHR . R 1 NPT
a0 H AR AR S H .,

x1 BERBAEAENTEZBRSH
Tab.1 Parameters of air defense weapon systems and air

raid targets

KR v/(mes™) Fmin/M Fmax/M
g1 850 1,200 16,000
a2 680 1,200 18,000
s 3 986 1,200 15,000
s 4 680 1,200 20,000
H#r 1 306
Hr 2 221

H#¥x 3 270



H¥r 4 238
H¥r 5 640
Hir 6 550

HMH] VLC-DPSO Sk iR % i ahas H s
SrBCI) R, HegmA K i 5 s R 40T A
HEMME. &E 4 aR1g, HyaeT K
S5, X 10 AN HARBEAT IR HT, LR
PR 4X5X10 IMEAER 5. FIRE 4 4
s 248, Hraam Halasf i 50y 10, %) 20
A AR TR IR E R 5, DUTRARY 4X
10X 20 KRR E 5t AEIXPFTAS RIS A
s r, B VLC-PSO Hik 514t GA 1 PSO
BEATEL, DABRIE VLC-PSO Sk AEAR A
FFHIRRENE

F2 EEAMELSI M ATER
Tab.2  Grouping situations of the algorithmic comparison

experiments

W21 n] A Hr$L
. [5.5,5,5] 10
NS
[4.4,34] 10
N [10,10,10,10] 20
KA
[8,7,7.6] 20

TEATE LR, BT 2R R o
AV Gl = PO 1 A T DS Te W2 12 ) VR R L e S
NIAFMIDEh AT VLC-DPSO Sk 2%
PEGREE, ANR—Mtk, 25 4X5X10 /MR

QL SEHE SERNEVEES (V61

(a)Experimental results of fixed iteration times under initial

encoding length

FT4X 10X 20 RIBEAE 375 R 1025 28 il
SR H HEAT IR, TR VLC-PSO 5 51648 GA
1 PSO kX . 3 2 REIFAT LU SLIR 1) 40 4 1
BfE.

NISAIE AT AR T B AR ar o 5% B B AR
AR 7 TR G OLIRI e /1, TE 4X5
X 10 INIAEERIZ SR, I\ 5 AN FT Bl 2
B H br, H B AL/ AR 7E 10~30s [X[H]
W, K VLC-DPSO iRz s AR g Hir s
BC I R, A A B BE A el ST A

5.3 ZWHERSHH

TP AR R R E gmAg KB, kAT T
50 RO EE R SN, B VR R E MR
VLC-DPSO H.i% 5454t GA Fl PSO Sy 1 e
TR .

P 10 A 12 AR GRS A ik B AR &
1EZCPERT , SRS AT 50 R4 15 B HI B AR
FEAE .l 11 Fow, e/ NBE s o, BTG
K FE A id 45 5, VLC-DPSO Sl
TN T GA I PSO B, & 12 Fik,
TERFEAES I S, WG gmAS K B N AL 46 i
J&, VLC-DPSO Hi& s M L5 T GA Al
PSO #i%. H-5/NIEAE I 5 A G, VLC-DPSO
SRR R T R . 3R 3 AR R B Sy
Xf E SIS g iR

(b) i H A4 Je [ R SEARIR B S g 2 2R

(b)Experimental results after shortening the code and fixing

the number of iterations
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Fig.11 Experimental results of the algorithmic comparison in the small-scale combat scenario
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(a)Experimental results of fixed iteration times under initial

()AL K 5 [ 58 AR B S 45
(b)Experimental results after shortening the code and fixing
encoding length the number of iterations
Bl 12 RHEUEAEER S5 B b seia 45 R
Fig.12 Experimental results of the algorithmic comparison in the large-scale combat scenario
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Tab.3 Details of the average fitness values of the algorithms in different combat scenarios

4X5X 10 /NIBAE 55

4X 10X 20 KMUARAE %375

(A3
[5,5,5,5] [4,4,34] [10,10,10,10] [8,7,7,6]
GA 7.756 11.054 31.761 38.476
PSO 7.100 10.370 30.179 36.388
VLC-DPSO 6.221 9.795 12.834 22.164

R 3 for, /NSRS, Y6
i K Z R, VLC-DPSO Skl T GA 1 PSO
Hk, BRENEETHRE T 16.09%, {EgmiY
GG, SEENEETYET 8.47%. {EK
FBAE 37 50 b, TEWIER SRS K B~ , VLC-DPSO
FEMEET GA R PSO ik, SykidE N EE )
P#{% T 58.52%, TEgmhid4iihfa, HikiEN EE Y

BIBEAK T 40.74% . SREG 45 RER B, Frig
VLC-DPSO FIETE /NI FN R FUBLAE i3 = T
PRI PR TR S, I HAEGRIL B R
I RE SR FF R R AR AL K, BAE KR
5t [, VLC-DPSO AL 38 s in e %, AT
GA F PSO, &R A FHRIRBEETE R, #—PHF
7 HAE S AT 55 IR 5 1 A P A AL ek

#*4 VLC-DPSO B A BRI+ IE
Tab.4 Details of the allocation results of the VLC-DPSO algorithm

Sy BeEL AT AR 5L VAN WS
1 [5,5,5.5] [2,9,2,9,9,10,7,8,10,8,5,3,5,6,6,7,1,4,4,1]
2 [3,3,3.3] [9,9,9,11,4,4,5,33,11,11,7]
3 [3,2,33] [15,15,15,13,13,14,14,14,12,12,12]

WEPATIIA N 15 70, 51N 5 AN B
Hix, 4X5X10 /MIEIESIA S T VLC-DPSO
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Kl 13 NI R LS 15s B2 B

TR BN E B B ARG R R A
A RGAT i HARRIE L, M EZR IR
RAF ARG 1~4, HRHP IR s T &
(¥ AR5

WA 13() 7, £E t=15s [ iz Wi as 2
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(a)First allocation scheduling status (b)Second allocation scheduling status (c)Third allocation scheduling status
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Fig.13 Schematic diagram of the allocation and scheduling in the first 30 seconds
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DL RLR 3T H AR SR AT 50X — i ROk B, 1E t=29s ISR 2T B bR 14 FUE HAs 12 1)
O, LI BC T SRR, AT DL A MSREE. £ t=30s I AT H s kAT B
IEBLHIL, $REEfER R tL. s, B ERS AR =R O T R K 13(c) .
11 7pfe 7 e, ERP SR OESARH, ST 13(c)H, XF3ET H AR E B L 4R CuHE L
PETNERT AR H HA X — R ANE  Wethl, 1 t=45s I HIWTEE =R B 77 R EIHAT S
O, BEMRIERIESH LN MBS RE, BAR O, BRI B8 CES. gt&HaTnim
SR FSSCYNA L AT e 45 5 587 B AR RIS L W2 5 R .
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Tab.5 Details of the strike results of the VLC-DPSO algorithm

GaWIE S VAW (R I Hirs
Ay BIREL
A R ] AT A] Hbrdi s Hbrdi s s
1 0 [0,15] 6,10 1 4
2 15 [15,30] 1,2,5,7,8,9 12,13,14,15 i
3 30 [30,45] 3,4,11,12,13,14,15 =
6 iEip X H AR BRGNSy B AREAT /0 e, 155>
5 PiC 77 ZERE NS SRS HEHD PP AL Qa8 T B AR ) S bR
‘ - WOR, BB T I SRARI R B
T T R B B s B AR 2) &R E A B EEs T A 2 H

BRI, fE3RELA R RO R L, & X, BT VLC-DPSO 2,
S B M T L E AR TR Sp 2 T AR B S A VAR T
P S R ST A AR, ISR i B Ed BRI T 49
IF7 VLC-DPSO #i:%f DWTA [BIHE(TRfR, PN T 7331%, HLIEAREIES RN PhRs e it
T ‘ P A R
Bt 5454 ] VERTEG, 75 R A, N il e
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