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Abstract: This article is concerned with the Multi-UAVs cooperative target assignment (MUCTA) of dynamic battlefield
environment. Firstly, By means of the influence of unmanned aerial vehicle (UAV) allocation order on total revenue of strike
task, the updating rules of dynamic battlefield environment are designed. The cost of flight path length and task is used as
penalty term in objective function, and the optimization model of UAV's cooperative target assignment with allocation order
is established. Secondly, the coding method of genetic algorithm is improved based on the physical significance of the
optimization model, and the MUCTA genetic algorithm is proposed. According to state transition, SDR operator is used
to obtain different population of various allocation order, single mutation operator is used to adjust the correspondence
relation between UAVs and targets, the methods of optimal individual selection and roulette are used to screen offspring
individuals. Finally, simulation results verify the effectiveness of the algorithm.
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Fig. 1 Target assignment based on allocation order
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Fig. 3 Graphical representation for mutation operation
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AR, PR A8 AR R K
Fit(i)

c .
i; Fit(4)

Pm = 17)

4 HEPR

MUCTAGA K fi# 2 WL R H AT 2573 Be il /i 72

BB YIRS = 0, BB A AR
K, BB pop, 28 X IREE, B 5 ARA S, A&
U Sy, BRBEN = 1.

B2 ML Apop S W UA R EE, 27k > 2, 0%
k — VAR E AL 3 AN 4 i N 40 46 R, AR 4 R(15) i
H(pop + 1)/ BT MAE RAE, PR A
kR AR

B3 BEHLASDREL T4 A8 X AMRBATER
AR, LR B VE M= AE I SDR AR ELE AN
RN AR,

WA BT R PRI A A
A 7 SR ATAIRAR FHAE, IRAF (& x VAN RT
R, R ICA AT AR AR, 7E(E + & x ) A MR
Pl A MARTEIE BRI A MATE RS AR AR

BB,S Fk <K, 5k =k+1, BR282, B0

AP W sk L R AL
5 SERERS5r

BRBE R T TE AMLIE 2 B SRAT 5%, %o i By =
Rt S 2 R T o, FROT R TR HE Jo 5045 B SR
7 EAME I, SRR A RS, 530 H bR BLART,
TE NAURRHE 73 ic 45 TR 807 B b S s . BB T
E: 55 025 1) )RUEE 9 180 kmx 220 km x 50 km, FEAL %
8 3™ [l 5 o7 B 7R IR U X, B8R A S [F] H bR B
T AT K MUCTAGA B A 2.

BT NN ST HHE W e iR 2w, e
JrUAV I RN = 10, 2 €S AR FRHRE S TE AL
KATRESIAE M B (UAVE/IN S BoK AT ), TE AL
BUFERERE D, T ANIESRAEEE,,, ZEAGMA
FAGMB2FH T 5 5 A1 H A o 28 43 5] 250.8410.85;
FINHEOT B bR EE W E, & B FRTARE Em =4,
H bR AR Ep; H bR S ARG, B AR S
Fr s B H T ([0, 1) 7 IFeo B bl ST 75 AG-
MAZL FIAGMB Y 3 3 5y 5 R4 ¥ € 7 BLE
B B. JCRFARASAR, CARSRE S 50 B NI P RS
pop=50, & $£=10, & =2, v=10, =20, 3=0.1,
BFREN = 1.

k2 RAMANIELE &
Table 2 Initial values of UAVs

UAV 1 2 3 4

6 7 8 9 10

St (78, 40, 15) (93,31, 12) (31, 25, 13) (112, 32, 15) (134, 26, 17) (45, 52, 12) (36, 55, 13) (67, 34, 16) (21, 45, 15) (160, 30, 13)

BEn/(m-s™') (20,30)  (30,35)  (10,25)  (30,40) (20,40)  (20,30)  (20,30)  (30,40)  (20,30)  (30,32)
D/km 500 300 550 500 500 700 620 580 400 500
Enm AGMA AGMA  AGMB  AGMB AGMB  AGMB  AGMB AGMB  AGMB  AGMB
&3 BATAAEEE & 1 09 08 08
Table 3 Initial values of targets A = 05 1 0.6 0.6
TAR 1 2 3 4 0 0 1 0
0 0 0 1

Ep (70,151, 12) (40, 155, 13) (19, 151, 12) (150, 140, 13)
G 35 25 20 20
Te  (2,25) (152 (12,12 (1.2,12)

k4 RAESEE
Table 4 The weight matrix

X1 2 3 4 5 6 7 8 9 10

B 1 08 07 05 05 05 05 05 05 05

F bR 2R A HORUE B2 By 7 B 5 H AR AL AR
A, KB

ZAR R Seh, R R8O w8 R4, i
PP =0. pE KRBT AN R AR R BN

( 0.16n’ n <5,
0.0577717 n < 10,
R 0.(;)5n’ n < 20,
0.(;)4n’ n < 30,
@, n > 30.
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Fig. 4 The simulation result of experiment 1
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Table 5 The assignment result of Experiment 1
UAV 2 1 7 3 5 4 10 6 8 BSUIGIS | V-SSR S )
TAR 1 1 2 3 4 1 3 4 2 LR R 2R DR s
fi 24856 10412 3263 —4391 —3.501 —4631 0724 —1.132 —4.099 -9.871 11631 1 1 1 49.063

% 6 FRFF 50K BLLE R IR
Table 6 The 50th generation assignment result of a certain experiment

UAV 2 9 6 5 3 8 4 7 1 10 i iR BN ESE TR
TAR 1 32 4 2 1 3 3 1 4 % s AR DETE MRS
f& 24.856 7371 4898 2669 —4346 —-7.479 8761 —5.843 3376 —1268 3.803 1 1 1 16.361

52 sEE2
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Fig. 5 Comparison of operator performance
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Fig. 6 The simulation result of experiment 3
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