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Power allocation and capacity optimization of multi-relay cooperative

communication system in tunnel

ZHAI Wenyan'?, SUN Yanjing"?, LI Song'?, LIANG Dihui'?
(1.School of Information and Electrical Engineering, China University of Mining and Technology,
Xuzhou 221116, China; 2.Jiangsu Province Laboratory of Electrical and Automation
Engineering for Coal Mining, Xuzhou 221116, China)

Abstract: The multi-relay cooperative communication system model in rectangular tunnel based on
multimode channel model was established, and the channel capacity calculation formulas of multi-relay
cooperative communication system in amplify and forward mode and decode and forward mode were given.
Under the circumstance of limited power in tunnel, optimal power allocation method of amplify and
forward multi-relay cooperative communication system based on genetic algorithm and multiple KKT
optimal power allocation method of multi-relay cooperative communication system in decode and forward
were proposed to optimize the channel capacity. Simulation results show that the proposed optimal power
allocation methods can improve channel capacity of the tunnel multi-relay cooperative communication

system.
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