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capability setting (Scenario 2)
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Fig. 8 Schematic diagram of the task allocation results of the

destruction assessment in scenario 2
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detection, attack and evaluation

mission to each target (Scenario 2)
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Fig. 6 Schematic diagram of the task allocation results of the

detection in scenario 2
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scenario 2
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Fig. 9 The process of adjusting the earnings of
UAVI to the target
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Fig. 10  Algorithm convergence performance test under different

robustness conditions
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A heterogeneous multi-task assignment algorithm based on multi-round
distributed auction

LYU Ye', ZHOU Rui" ", LIXing', LIU Zhiheng’, DI Bin’

(1. School of Automation Science and Electrical Engineering, Beihang University, Beijing 100191, China;
2. Nanjing Research Institute of Electronics Technology, Nanjing 210039, China;
3. Unit 32806 of the PLA, Beijing 100091, China)

Abstract: The algorithm solves the distributed cooperative task assignment problem with complex constraints
among unmanned aerial vehicles (UAVs) with different capabilities in a more flexible way. Better solution accuracy
and efficiency can be ensured by each UAV in the distributed task allocation framework by enabling distributed
asynchronous computation and asynchronous communication. In order to prioritize significant targets with limited
resources and the quickest total journey time, the task assignment principle is based on proximity assignment while
taking the target value and schedule limitations into consideration. Simulation results show that this heterogeneous
multi-round distributed auction algorithm can obtain good assignment results for any given number of UAVs and
targets and UAV combat capability configuration.

Keywords: multi-machine collaboration; heterogeneous task assignment; distributed auction algorithms; task

planning; timing constraints
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