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Abstract

This paper investigates the privacy-preserving bipartite consensus problem in continuous-
time cooperative-competitive multi-agent systems. To prevent the leakage of ini-
tial states of network nodes while achieving bipartite consensus in networks with
cooperative-competitive interactions, this paper proposes a novel privacy-preserving
bipartite consensus control algorithm. This paper introduces an output mask mecha-
nism to ensure the internal states of agents remain unobservable to other nodes. This
method differs from existing privacy-preserving techniques such as differential pri-
vacy and homomorphic encryption, and this paper innovatively applies this method
to cooperative-competitive multi-agent systems. Based on the proposed algorithm,
a detailed theoretical analysis of bipartite consensus and privacy preservation is con-
ducted. Finally, a numerical simulation is given to validate the effectiveness of the

proposed privacy-preserving bipartite consensus algorithm.
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Figure 1. Network topology diagram
with 6 nodes
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Figure 2. The red horizontal solid line represents the initial value of v;.
The blue dashed line represents the state of external eavesdroppers.
Eavesdropper z can infer the initial value x1 [O} of node v1
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Hrb s N (0,1) 2 EH R REANTRAE ¢ 2R DMREYLERR vi(t), () ZMEN 0, TTE
N1 HIRSHEIES AT . AR AR v, ()i = 1, -+, n ZMIME . BLE (1) N, 1E
JS2FHFEAACRY L Z i, AREREIIT & Ay ARG A o IRIIGRME . AN EINT B BN
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Figure 3. The red horizontal solid line represents the initial value of v;.
The blue dashed line represents the state of external eavesdroppers.
Eavesdropper z cann ot infer the initial value of node v;.
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