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An algorithm for maximume-likelihood estimation of time-varying

channels based on differential evolution

Ding Qingfeng, Qiu Xiang
(School of Electrical and Automation Engineering, East China Jiaotong University, Nanchang 330013)
Abstract

The estimation of the communication channels in tunnel environment was studied, and a new maximum-likeli-
hood (ML) channel estimation algorithm using the cellular differential evolution (DE) algorithm to achieve the re-
al-time estimation of the effective length of time-varying channels was designed to deal with the rapid changing wire-
less transmission channels under the tunnel environment. The algorithm is simplified as the DE-ML algorithm. The
simulation results show that the proposed algorithm can effectively track the effective channel length to improve the
estimation accuracy by the differential evolution algorithm. And its estimation performance outperforms the classic
channel estimation algorithms such as least square (LS), linear minimum mean square error (LMMSE) and tradi-
tional ML, etc. The proposed algorithm can offer high transmission efficiency and excellent estimation performance
especially at time-varying channels.

Key words: channel estimation, time-varying channel, differential evolution, length of effective channel,

maximum-likelihood ( ML) estimation
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