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Autonomous Control of Unmanned Aerial Vehicle Swarms:

Task Allocation Based on Coalition Formation Game

JIANG Bin' MA Ya-Jie' XUE Shu-Xin'

Abstract This paper presents a distributed task preallocation and reallocation method for heterogeneous un-
manned aerial vehicle (UAV) swarms system based on coalition formation game to solve the task allocation prob-
lem under complex and multi-constraint conditions. Considering multiple coupling constraints such as timeliness
and synchronization, a task allocation model is established and an accurate energy consumption model is intro-
duced to it. The task allocation problem is transformed into a coalition partitioning problem based on coalition
formation game. Then a distributed task preallocation method under fault-free conditions with low complexity is de-
signed, which can improve the average quality of the final solution. Furthermore, in response to the occurrence of
UAYV malfunctions, the motion model of healthy drones is accurately analyzed and the reallocation range is reason-
ably divided. Then a task reallocation algorithm is proposed based on the preallocation results. The simulation res-
ults prove the real-time performance and effectiveness of the proposed distributed task preallocation and realloca-
tion method in different scenarios.
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Fig.6 The motion mode of remaining UAVs after faults
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Table 1  The notations and values of
simulation parameters
s HAE B i FAEFIBAAL
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P; 88.63 W m 2.04 kg
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do 0.6 c 3 x 10® m/s
4 1.225 kg/m® o2 —174 dBm/Hz
s 0.05 m 3dB
0.503 m? m2 23 dB
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Table 2  The simulation parameters of tasks
W
ZH
T Ty Ty
RrE (798.4, 848.3) (442.5, 829.7) (585.9, 501.6)
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HAf & (Mbit) (30, 90, 100) (150, 100, 40) (60, 100, 50)
R 1) 4 11 (24, 55) (24, 55) (24, 55)
Frin A% 0.1 0.1 0.1
RS REL IR 77 1.38 1.52 1.48
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Fig.7 Box plots of statistical results of
total revenue of coalitions
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