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Optimal Leader-Following Consensus Control of Fractional-Order
Multi-Agent Systems Based on the Actor-Critic Algorithm

MA Lixin, LIU Chen, LIU Lei
( College of Science, Hohai University, Nanjing 211100, P.R.China )

Abstract: Aimed at the optimal leader-following consensus problem of fractional-order multi-agent systems, an
reinforcement learning strategy was designed based on the intermittent event trigger. With the periodic intermittent strategy
as the basic mechanism, the event trigger and the actor-critic algorithm in reinforcement learning were organically
integrated. According to the 1st-order approximation of the fractional differential, the reinforcement learning algorithm
structure based on the periodic intermittent event trigger strategy was proposed. Finally, the feasibility and effectiveness of

the algorithm was proved through numerical simulation experiments.
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Fig. 1 The net topology of the multi-agent system (1 leader, 3 followers) Fig. 2 State trajectories of each agent without controllers (I leader, 3

followers)
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Table 1 Values of networks’ parameters

parameter meaning value

Bel learning rate of the critic network 0.1
Bai learning rate of the actor network 0.1

Te.error threshold for the critic network 10710

Taerror threshold for the actor network 10710
Nei number of hidden nodes in the critic network 5
Nai number of hidden nodes in the critic network 3
Pe () activation function of the critic network tanh ()
$a () activation function of the actor network tanh ()
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Fig. 3 State trajectories of each agent (1 leader, 3 followers) Fig. 4 The error and the trigger threshold (1 leader, 3 followers)
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Fig. 5 The event-trigger moment distribution of periodic intermittence
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Fig. 6 The net topology of the multi-agent system (1 leader, 4 followers)
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Fig. 7 State trajectories of each agent without controllers (1 leader, 4 Fig. 8 State trajectories of each agent (1 leader, 4 followers)

followers)
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Fig. 9 The error and the trigger threshold (1 leader, 4 followers)
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Fig. 10 The event-trigger moment distribution
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