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Study and construction of a compressed sensing measurement
matrix that is easy to implement in hardware

LI Xiali, WU Licheng, FAN Yanming
(School of Information Engineering, Minzu University of China, Beijing 100081, China)

Abstract:In the compressed sensing process, the measurement matrix plays a significant role in signal sampling
and reconstruction. Therefore, a measurement matrix that is simple in structure, has a small memory, and is easy to
implement in hardware is the key to applying compressed sensing theory. Based on the partial Hadamard
measurement matrix and a circulating pseudo-random sequence, this paper presents two measurement matrixes that
are easy to implement in hardware, namely the sequence partial Hadamard measurement matrix and the recycled
pseudo-random sequence measurement matrix. The latter consists of a recycled m sequence and a recycled gold
sequence measurement matrix. This further proves that a measurement matrix constructed by a pseudo-random
sequence complies with the RIP principle. To test the performance of the two measurement matrixes, a two-
dimensional image signal was simulated. It was found that under a low sampling rate, the reconstruction of the
sequence partial Hadamard measurement matrix is optimal provided that the length of the sampling signal is 2".
Although reconstruction of the recycled pseudo-random sequence measurement matrix is inferior to the sequence
partial Hadamard measurement matrix, it exceeds the Gaussian random measurement matrix, and also overcomes
the sequence partial Hadamard measurement matrix’ s limitation of a 2" signal length. These two types of
measurement matrix are easy to implement in hardware, and avoid the uncertainty and storage waste of a random
matrix. Therefore, they are suitable for practical application.

Keywords: image processing; machine vision; compressed sensing; sampling and reconstruction; measurement
matrix ; sequence partial Hadamard ; sequence pseudo-random; restricted isometry property
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