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基于子载波消噪和小波变换的频谱池信道估计

 陈新永, 杨瑞娟, 李晓柏

空军预警学院，湖北

摘要： 

提出一种基于子载波消噪和小波阈值去噪的多天线频谱池信道估计方法．多天线接收信号携带的噪声同时分布在禁

用子载波和可用子载波上，为了降低噪声对信道估计带来的影响，需要分步消除这两部分噪声。禁用子载波携带的

噪声可在频域消除，可用子载波上的信号可通过小波变换做降噪处理．在低信噪比和没有信道统计特性的条件下，

将信号转换到频域对禁用子载波做消噪处理，采用最小二乘（Least square，L S）方法在时域进行信道估计，并

对各支路信道估计进行小波阈值去噪处理，进一步降低可用子载波噪声对信道估计性能的影响．最后通过最大比合

并（Maximal Ratio Combining，MRC）的方法得到合并信号的最小二乘信道估计．仿真分析表明，采用子载波

消噪和小波阈值去噪的信道估计方法可有效提高多天线频谱池系统性能． 
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Channel Estimation Based on Subcarriers Noise Reduction and Wavelet Transform 
in Spectrum Pooling

 CHEN Xin-Yong, YANG Rui-Juan, LI Xiao-Bai 

Air Force Early Warning Academy, Wuhan 

Abstract: 

Channel estimation based on subcarriers noise reduction and wavelet transform in multiple antennas 
spectrum pooling is proposed in the paper. The received signals of multiple antennas will bring noise, 
including the noise of banned subcarriers and the noise of available subcarriers. It needs to reduce the 
noises to depress the influences for channel estimation. The noise of banned subcarriers can be reduced 
in frequency domain, and the noise of available subcarriers can be reduced through the wavelet 
transform. Without the channel statistical characteristics, the noise reduction is done for banned 
subcarriers through DFT (Discrete Fourier Transform) of received signals. The channel estimation is 
performed through least square with low signal-to-noise in time domain, and the wavelet threshold noise 
reduction is achieved for the channel estimation of each branch signal. The influences of noise signals of 
available subcarriers for channel estimation performance are farther reduced. At last the least square 
channel estimation of combined signal is worked out through the MRC (Maximal Ratio Combining). The 
simulation and analysis shows that the channel estimation based on subcarriers noise reduction and 
wavelet threshold noise reduction can improve the performances for multiple antennas spectrum pooling 
system.

Keywords: Wavelet Transform   Spectrum Pooling   Channel Estimation   Orthogonal Frequency Division 
Multiplexing   Pilot   
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