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Abstract: Compressive sensing, a novel signal acquisition method, is a joint sensing-compression process which re-
quires a small number of measurements to reconstruct signal. Measurement matrix, a very important part in compres-
sive sensing, directly affects the adaptive sparsity, the required number of measurements and the reconstruct perform-
ance of the signal. In order to decrease the mutual coherence between the measurement matrix and sparse transformed
matrix and improve the quality of reconstruction, this paper addresses the joint optimization between measurement ma-
trix and sparse dictionary based on the KSVD-ETF. While optimizing the measurement matrix by ETF, we use the
KSVD method to update the dictionary. The PSNR of the reconstructed signal is improved with the optimized meas-
urement matrix from the experimental results, indicating that this method of optimizing the measurement matrix has
certain advantages in the effect of reconstruction.
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Table 1. Different measurement matrix of t— average mutual

coherence,

t=0.8

= 1 FEIMEZERES t- FHEHRTFE, t=08

u#{D}, t=08
WEEH m
KSVD-ET fRALKERE  ET MRALKERE  BENL S HTERE
10 0.6431 0.7383 0.8024
15 0.7023 0.8174 0.8491
20 0.7173 0.8062 0.8589
25 0.7854 0.8393 0.8805

19

181

PSNR(dB)
s . . .
N (5 o -

—
@

12

11

L ! ! !

—0—ETF
—EB—KSVDETF 1

! ! !

e L 5 5 4 R 1
I b 4

R B

20 40 60 80

M

100 120 140

160

Figure 1. The reconstructed signal PSNR with measured value
changes in number of M
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