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压缩感知自适应观测矩阵设计

 赵玉娟, 郑宝玉, 陈守宁

南京邮电大学信号处理与传输研究院;  江苏教育学院 数信院

摘要： 

稀疏表示、不相关观测和重构是影响压缩感知性能的三大要素，本文设计的自适应观测矩阵以高斯随

机观测阵为初始矩阵，利用信号稀疏域系数的部分先验信息进行自适应变换，形成新的观测阵，当压

缩感知矩阵对信号的稀疏系数进行投影时，可使得稀疏系数中的小系数更接近于零；同时，通过减少

观测阵行向量的方式来减少观测值，从而应用自适应观测阵后的数据传输量与用高斯随机矩阵的数据

传输量相差不大。自适应观测矩阵对压缩感知的性能改进体现在重构精度上，用IHT作为重构算法，

我们从理论和实验仿真两方面验证了自适应观测阵的性能要优于高斯随机矩阵。 
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Adaptive measurement matrix of compressed sensing

 ZHAO Yu-Juan, ZHENG Bao-Yu, CHEN Shou-Ning 

Institute of Signal Processing and Transmission, Nanjing University of Posts and 
Telecommunications;  College of Mathematics and Information, Jiangsu Institute of Education 

Abstract: 

Sparse representation, incorrelate projection and reconstruction are the three elements of 
compressed sensing. The adaptive measurement matrix in this paper uses gaussian random 
matrix as original matrix, and make an new measurement matrix under the partial positional 
information of sparse coefficients. When the compressed sensing matrix projects the sparse 
coefficients, the small coefficients are more close to zero. At the same time, we reduce the 
measured values by reducing the columns of measurement matrix, as a result, the numbers 
of data transmission applied adaptive measurement matrix and Gaussian random 
measurement are nearly. The improved performance of compressed sensing employed 
adaptive measurement matrix embodies in the reconstruction accuracy, when we use IHT as 
reconstruction algorithm, both theory and experiment verify the performance of adaptive 
measurement matrix better than gaussian random measurement matrix.
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