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Game Theory-based Control Strategy for Energy-efficient Beacons in Opportunistic Networks
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Abstract : In opportunistic networks,due to the limited available energy of most terminal devices,how to effectively conserve energy
during data transmission has become key to enhancing network performance. This paper proposes an energy-efficient beaconing strate-
gy based on game theory,named GTEEB ( A Game-Theoretic Energy-Efficient Beaconing Strategy ). The strategy constructs a game
model based on node benefits and dynamically adjusts the beacon frequency of nodes using Nash equilibrium theory,deducing an ener-
gy consumption threshold for node beacon frequency selection. This balances the energy consumption and communication opportunities
of nodes under high and low beacon frequencies. It also introduces a node autonomous decision-making mechanism ,enabling nodes to
adaptively adjust their beacon frequency according to the surrounding environmental state. This achieves a balance between energy con-
sumption and communication probability at different beacon frequencies, thereby effectively reducing overall network energy consump-
tion. Simulation results show that compared with energy-saving schemes such as ST-Prophet, EASE,and TLEE,the GTEEB strategy
can significantly reduce energy consumption and extend the average network lifetime while ensuring network connectivity and data
transmission quality.
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