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Multi-unmanned aerial vehicles cooperative search based on
central-distributed model predictive control

WU Qing-po, ZHOU Shao-lei, LIU Wei, YIN Gao-yang
(Department of Control Engineering, Naval Aeronautical and Astronautical University, Yantai Shandong 264001, China)

Abstract: When multiple unmanned aerial vehicles (UAVs) implement their surveillance and search operations in a
broad-expanse uncertain environment, there exists resource-wasting on repetitive searching or frequent transition from one
cell to another based on some traditional search algorithms. Promoted by the advantages in the central and distributed
control architectures, we propose a multi-UAV cooperative search strategy to partition the target area by clustering analysis
and voronoi partitioning. An improved predictive model is presented to design the multi-UAVs search strategy under
dynamic environment. Finally, comparing various simulation results demonstrate the validity of the proposed cooperative
search strategy.
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distributed control architecture of multi-UAV)
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Fig. 1 Centrally-distributed control architecture
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Fig. 2 The improved centrally-distributed control architecture of multi-UAVs cooperative search
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HRALS M FTA UAVIS RS T /5 F 7 BARIX A,
B IR & (X S BEL B, e A s [X 33 A 0 S
R, 755 K F RO RIBUR B ARTIRAL. b4, 47
7E W] (A1 U B bR % 50 R, B bR A 7T g 2 fEUAV
MR HIX I KL, 2 UAV RS FEH
£ B E UAVELE IS 2 1M 7 A2 T SR (3 7 T 1k
71, AT A R AR T, 7R 1) 2 UAVEE
BT REEM T, RPN F 0 XA R 75w
A XA 2 UAV 4B [ 2R 380K

(b)

Kl 3 UAV 9w A5 2 i 7] 752
Fig. 3 Problem faced by traditional UAV's cooperative search
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rative partitioned search decision)
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Fig. 4 Process of multi-UAV cooperative partitioned search
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Fig. 5 Process of UAV search decision-making
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Fig. 6 Sketch map of UAV detection model
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WA (x(k), u(k)), RIERZS 2 (k) T, KRR
u(k)G, FBAFT SRR GRS, BHEHIRT 2
UAVAEAR Z IR o (1 H AR R IR Ty (k) PR
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TEREER RIS 32 1, Po R P 5 o 1 2 0 I
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5 {iE ¥ (Simulation analysis)
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Fig. 7 Process of search map changing
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Fig. 8 Comparison of different search results for

various targets
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6 4518 (Conclusions)
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