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Cooperative Optimal Output Regulation Under Quantized Communication Based on

Adaptive Dynamic Programming

WANG Bingjie' XU Lei' LIN Zongli® SHI Yang® YANG Tao

Abstract This paper considers the cooperative optimal output regulation problem of multi-agent systems under
quantized communication. To reduce the communication burden, this paper uses the rounding quantizer to convert
floating point data transmitted among agents into integers, reducing the number of bits of data transmitted in the
communication channel. By introducing the quantizer into the encoder-decoder scheme, a distributed quantized ob-
server for each follower agent is designed to ensure that the estimation error of the exosystem’s state asymptotic-
ally converges to zero under quantized communication. On this basis, a data-driven algorithm based on adaptive dy-
namic programming is proposed to learn the suboptimal control strategy online with unknown multi-agent system
dynamics. The algorithm solves the cooperative optimal output regulation problem, ensuring that each follower’s
output signal asymptotically tracks the reference signal and rejects disturbance signal generated by the exosystem.
Finally, the simulation on the adaptive cruise control system of intelligent vehicle networking verifies the effective-
ness of the proposed method. The results show that 58.33% of the bits are reduced under quantized communication
compared with exact communication.
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