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基于近似KLT域的语音信号压缩感知 
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摘要 
压缩感知是近年来兴起的研究热点，该文基于语音信号在KLT域的稀疏特性，提出了基于模板匹配的近似
KLT，并在基于模板匹配近似KLT域上研究了语音信号的压缩感知性能。首先验证语音信号在基于模板匹配
近似KLT域上的稀疏性，然后由语音信号与观测矩阵构造相应的观测，采取固定分配每帧观测个数和按帧
能量自适应分配每帧观测个数两种方案，再以观测为已知条件利用L1优化算法重构语音信号在基于模板匹
配近似KLT域的稀疏系数向量，进而重构原始语音信号。实验表明，语音信号在基于模板匹配的近似KLT域
的压缩感知性能较好。 
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Compressed Speech Signal Sensing Based on Approximate KLT
Guo Hai-yan, Yang Zhen

Institute of Signal Processing and Transmission, Nanjing University of Posts and 
Telecommunications, Nanjing 210003, China
Abstract
Compressed Sensing is a research focus rising in recent years. On the basis of the 
signal’s sparse representation in the KLT domain, this paper proposes an approximate 
KLT method using template matching and studies on the corresponding compressed 
speech signal sensing. First, it verifies the sparsity of speech signal in the approximate 
KLT domain. Second, by speech signal and a measurement matrix, it arranges 
measurements of fixed or adaptive length according to frame energy. Third, according 
to the measurements, it finds the speech signal’s sparsest coefficient vector through L1 
optimization algorithm to recover the speech signal. Simulation results demonstrate 
that compressed speech signal sensing in the approximate KLT using template 
matching has good performance.
Key words   Speech synthesis   Compressed Sensing (CS)   Sparsity   L1 optimization   
Karhunen-Loeve Transform (KLT)   
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