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Multi-UAYV Cooperative Multiple Targets Assignment
Based on Improved Wolf Pack Algorithm

ZHOU Tong-le, CHEN Mou, HAN Zeng-liang, WANG Qin

(College of Automation, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Aiming at the problem of multi-UAV task assignment in modern air combat, a multiple targets
task assignment method based on improved wolf pack algorithm is developed combined with the basic wolf
pack algorithm. Depending on the different labor division and search attributes of the wolf pack, autono-
mous migration mechanism of lead wolf generation, multi-strategy knowledge database based scouting
mechanism of search wolves and adaptive step length based attack and siege mode are established. There-
fore, the randomness of traditional wolf pack search (WPS) algorithm is intelligently controlled and re-
strained, and the multi-UAV cooperative multiple targets task assignment problem can be solved. The
numerical simulation results show that the proposed method can obtain the task assignment scheme
rapidly and efficiently and avoid falling into local optimal solutions.

Key words: Multi-UAV cooperation; Cooperative task assignment; WPS algorithm; Multi-strategy mecha-

nism; Adaptive step length
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Fig. 1 Schematic diagram of multi-UAV cooperative

multiple targets task assignment
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Fig. 2 Schematic diagram of wolf pack behaviors
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Fig. 3 Schematic diagram of multi-strategy search wolves scouting rules
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Fig. 4 Schematic diagram of adaptive step length adjustment
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multiple targets task assignment coding scheme
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Fig. 6 Flow diagram of multi-UAV cooperative multiple
targets task assignment based on multi-strategy wolf pack method
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Tab. 2 Threats information of scene

JE P/ em JB AR/ km
R, (60,125) 15
R, (100,152) 10
R (125,84) 20
R, (165,170) 10
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Fig. 7 UAV and target spatial distribution map of scene 1
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Tab. 3

Parameters of scene 1

FTAHLE B LOLE/ km . PERES KM ]

FAR 5 LA E km, PERES B MEL . 8 R ]

U;[(13,69,0.40), 0.9],
U,[(65,168.0.40),0.8].
U;[(112,11.0.26),0.9].

T:[(19,93,0.42),0.7,0.5],T>[(36,54,0.20),0. 7,0. 67,

T4[(62,178,0.60),0.6,0.4], T,[(87,45,0.26),0.7,0.97,
T5[(98,174,0.19),0.5,0.5], T4[(127,29,0.27),0.6,0.1],
T.[(179,55,0. 40),0.4,0. 1], Ts[(190,173,0. 28),0.5,0. 4]

U,[(190,97,0. 45),0. 7]
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Tab. 4 Multi-UAV cooperative multiple targets task

assignment results of scene 1
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Fig. 8 UAV and target spatial distribution map of scene 2
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Tab. 5 Parameters of scene 2

TAHE B LA E /km, HERESHUE ]

Hbr AR B LA E/ km ., PERES B, BRI ]

U1[(13,69,0.40), 0.6], U2[[(40,50,0. 24),0. 7],
U;[(65,168,0.40),0.8],U,[(112,11,0.26),0.9],
U;[(120,170,0.54),0.61,Us[ (190,97,0. 45),0. 7]

T:[(19,93,0.42),0.7,0.5],
T,[(98,174,0.19),0.5,0.5],
T;[(127,29,0.27),0.6,0. 1],
T,[(179,55,0. 40),0. 4,0. 1]
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Tab. 6 Multi-UAV cooperative multiple targets

task assignment results of scene 2
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Fig. 9 UAYV and target spatial distribution map of scene 3
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Tab.7 Parameters of scene 3

TNHE B AL/ km, PERESEH ]

FAR S LA E km PERES BE . 5 R ]

U1[(13,69,0.40), 0.9], U2[(35,66,0.27),0.7],
U;[(65,168,0.40),0.8], U,[(80,50,0.33),0.7],
Us[(88,134,0.20),0.8], Ug[(101,189,0.40),0.77,
U,[(112,11,0.26),0.9], Ug[(150,110,0.38),0.67,
Uy[(190,150,0. 45),0. 7], Ujo[ (190,97,0. 45), 0. 8]

T:[(19,93,0.42),0.7,0.5], T,[(36,54,0.20),0.7,0.6],

T,;[(62,178,0.60),0.6,0.4], T,[(80,140,0.17),0.7,0.1],
T5[(87,45,0.26),0.7,0.9],Ts[(98,174,0.19),0.5,0.5],

T,[(127,29,0.27),0.6,0.1]Ts[(150,125,0.35),0.7,0.5],
To[(179,55,0.40),0.4,0.1], T1,[(190,173,0.28),0.5,0.4]
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Tab. 8 Multi-UAV cooperative multiple targets task

assignment results of scene 3
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Tab. 9 Performance comparison of different algorithms
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