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Task Allocation and Reallocation for Heterogeneous Multiagent Systems

Based on Potential Game
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Abstract This paper presents a novel task allocation and reallocation algorithm for heterogeneous multiagent sys-
tems based on potential game theory. Considering the multiple constraints of task execution synchronization and
task timeliness, which lead to various restrictions on the execution time of each individual task in the heterogen-
eous multiagent systems, a potential game-based algorithm structure is established to make agents work in a dis-
tributed manner. On this basis, the task allocation algorithm is designed based on potential game theory, which pro-
duces a promising solution that nearly maximizes the expected global utility and guarantees lower complexity, and
afterwards the fault tolerance is achieved by generalizing the proposed algorithm to task reallocation schemes. Fi-
nally, the proposed algorithm is verified by simulation of the attack task scenario, and results reveal the compre-
hensive performance in terms of the expected global utility, the fault tolerance and the algorithm complexity.
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Table 1  Initial information of agents
ek A, fiE (m, m) BEJT (N1, N2y Nz, Aia) KIHESE (m/s) BRIEE (m/s?)
A (0, 0) (0.5, 0.5, 1.0, 1.0) 10 0.25
A, (1000, 0) (1.0, 1.0, 0.5, 0.5) 20 0.25
As (3000, 0) (0.5, 1.0, 1.0, 0.5) 10 0.25
Ay (6000, 6000) (1.0, 0.5, 0.5, 1.0) 20 0.25
* 2 EHEVBER
Table 2 Initial information of tasks
L4 T {7 (m, m) LR BT R EUE N PR
Ty (4000, 4000) 10 2 5x107%
T (2000, 2000) 20 2 5x107%
T3 (0, 2000) 10 2 5x107%
Ty (2000, 4000) 10 2 5x10~4
. A, ; 50 . :
. T, (840.0 s) . O #HilA sk
0s g 40 | L BEEE
gg T, (570.0 s) s
° e = 30
! x (% ! 2
o 1 2z 3 % 5 <
X /km # 20
3 Ay 6 A, 10l
T, (570.0 5)
g 2 g5 [ H
0 . : :
< T, (282.05) < |7, (340.0 5) 4 6 8 10
=1 ~ 4 TS e
T, (408.0 s)
X /km X /km Fig.6  Comparison of the required number of iterations
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Fig.4  The optimal task allocation scheme in
the non-faulty case
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Fig.5 Comparison of the maximum expected utilities
for allocating a single task
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