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Multi-agent collaborative pursuit algorithm based on game theory and Q-learning
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Abstract: The multi-agent collaborative pursuit problem is a typical problem in the multi-agent coordination and
collaboration research. Aiming at the pursuit problem of single escaper with learning ability, a multi-agent collaborative
pursuit algorithm based on game theory and Q-learning was proposed. Firstly, a cooperative pursuit team was established and
a game model of cooperative pursuit was built. Secondly, through the learning of the escaper’ s strategy choices, the
trajectory of the escaper’s limited Step-T cumulative reward was established, and the trajectory was adjusted to the pursuer’s
strategy set. Finally, the Nash equilibrium solution was obtained by solving the cooperative pursuit game, and the
equilibrium strategy was executed by each agent to complete the pursuit task. At the same time, in order to solve the problem
that there may be multiple equilibrium solutions, the virtual action behavior selection algorithm was added to select the
optimal equilibrium strategy. C# simulation experiments show that, the proposed algorithm can effectively solve the pursuit
problem of single escaper with learning ability in the obstacle environment, and the comparative analysis of experimental data
shows that the pursuit efficiency of the algorithm under the same conditions is better than that of pure game or pure learning.
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Tab. 1 Pursuit time comparison of different algorithms unit:s
X7 50 U S K SFEE
57.4,50.9,49.1,46.2,45.6,39.1,36.1,35.9,33.5,31.1,30.2,29. 8,29.8,29.0,28. 6
28.6,28.5,27.8,27.2,26.4,26.2,25.9,25.3,25.3,25.1,24.3,23.6,23.5,23.2,23.2
SRR 141580k 26. 414
22.5,22.1,22.1,21.9,21.5,21.0,20.9,19.2,18.4,17.9,17.5,17.5,17.1,17.0,16. 3
16.3,15.9,15.7,12. 1,11. 4
80.0,68.3,63.3,61.8,60.8,55.6,49.5,49.5,45.2,41.2,38.7,37.9,37.5,36.9,36. 2
o . 35.6,33.9,33.9,30.8,30. 1,29.6,29.6,28.9,28.9,28.5,27. 8,26. 8,26. 2,25. 8,24.0
SCHRL9 1537k 31.252
24.0,23.5,22.7,22.7,22.5,22.2,21.6,19.4,19.1,18.5,17.1,16.8,15.9,14.9,14. 8
14.4,13.9,13.6,12.0,10.2
76.2,68.7,52.9,52.5,47.3,44.0,40. 1,38.2,35.3,34.0,33.9,31.9,31.8,30. 1,28. 4
28.2,27.9,27.8,25.0,24.6,23.8,23.3,23.2,23.0,22. 3,21. 7,20. 7,20. 4,20. 4,20. 2
SCHk[ 11 )5k 26. 098
20.0,19.9,18.9,18.8,18.8,18.2,18.0,17.5,17.0,15.7,15.0,14.5,14.3,13.6,13.5
12.8,11.9,11.0,10.4,7.3
62.7,41.7,41.2,39.9,39.5,36.2,36.0,35.3,34.5,32.8,32.3,31.6,31.1,29.9,29. 4
NP 29.3,28.4,26.7,26.7,26.6,26.3,24.9,24.7,23.0,22.6,21.9,21.7,21.7,20. 8,19.7
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19.4,19.4,19.2,19.1,19.0,17.4,16.6,16.4,16.0,14.7,14.4,14.2,13.8,13.6,12.8
10.0,9.9,8.5,8.4,8.2
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Fig. 4  Multi-agent pursuit environment
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