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Privacy-preserving bipartite consensus of second-order multi-agent
systems based on position information

DAI Xi-hao, CHEN Shi-ming', ZHANG Zheng
(College of Electrical and Automation Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: To address the state privacy leakage problem in the consensus control of second-order multi-agent systems
over cooperation-competition directed signed networks, a position-information-based privacy-preserving bipartite
consensus protocol is proposed. Considering that the position information exchanged during communication is
vulnerable to interception by eavesdroppers, a state decomposition method is adopted to decompose the actual state of
each agent into coupled substates. Consequently, the exchanged information no longer contains the complete actual
state, thereby preserving the agents' state privacy. Furthermore, based on structural balance theory and a gauge
transformation, the signed network is transformed into an equivalent nonnegative network. A distributed control
protocol is then designed using sampled position information, and the necessary and sufficient conditions for achieving
bipartite consensus are derived. Theoretical analysis shows that, under the proposed control protocol, the system can
achieve bipartite consensus while effectively preventing honest-but-curious eavesdroppers and external eavesdroppers
from inferring the agents' state information. Finally, numerical simulations are presented to verify the effectiveness of
the proposed method.
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