H 2 % 4R
ACTA AUTOMATICA SINICA

38 & 8
2012 £ 8 H

Vol. 38, No. 8
August, 2012

ETHEN B BEFE T Toeplitz M| = 5B fFBY [+ a5 L

A TS S
B B EBRASEINEE RSS2 —. AR Toeplitz A FEAO G RN LML G| A Z T, b
MUIRIZERR B Toeplitz KRFE, {F£3 BEALM 7 AR 7T AN BT DL /D 3 R Toeplitz EFFER 1/2 ~1/16, E2 5D, JERITTAFRFF K
WD, AR T HE AT, LS00 2 W BENLIR BE AR Toeplitz 0 FEAE TR T Gauss 4 IR Toeplitz 47 B 1 7]
I, A R AT Gauss FEFEH—fK Toeplitz 5 FF E AN A2 15 % ~ 40 %.
KRR RAEARIER, WIRHEPE, FLRIZE, B A
IR sk, A, TR FETRENLIAI R Toeplitz MR A BE I IEARAL K. B shL2A3)R, 2012, 38(8): 1362—1369
DOI 10.3724/SP.J.1004.2012.01362

Compressive Sensing Based on Deterministic Sparse Toeplitz Measurement
Matrices with Random Pitch

ZHANG Cheng! YANG Hai-Rong? WEI Sui'

Abstract Selecting an appropriate measurement matrix is one of the key points of compressive sensing. Due to randomly
introducing zero elements into these matrices to form sparse Toeplitz matrices with random pitch, the number of random
independent variables can be reduced to 1/2 and 1/16 less than that of original Toeplitz matrices, the number of non-
zero elements can also be reduced significantly, which is conducive to data transmission and storage. Simulation results
show that the reconstructions of sparse Toeplitz measurement matrices with random pitch are better than Gaussian and
original Toeplitz matrices. Moreover, the time of reconstruction is only about 15% to 40 % of the time of Gauss and

general Toeplitz reconstruction.
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