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HZECN 10)2, ZE=2mm.
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Fig. 1 (&) Images of mice brain reconstructed from different percentages of the largest wavelet transform coefficients,
(b) Difference between reconstructed images and fully sampled image
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Fig. 2 (&) Images of human brain reconstructed from different percentages of largest wavelet transform coefficients,
(b) Difference between reconstructed images and fully sampled image
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Fully sampled Max MV SD
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Fig. 3 Sampling ratio is 0.1: Fully sampled image, Maximum image, MV image and SD image(In this figure and
al the following figures, fully sampled stands for the fully sampled image and Max, MV, SD stands for images
reconstructed by using maximum vaue, mean value and the standard deviation as evaluation parameter
respectively)



¥4 WS CSMRI A BN R RE A RS R8T 77 1% 589

%t 10 |2 CS BB R S 4R A EIE 1) MAE #1 MSE, 25 3R 4ni&l 4 Fiok.
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Fig. 4 Sampling ratio is 0.1: (&) MAE between reconstructed images and fully sampled image, (b) MSE between
reconstructed images and fully sampled image
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Fig.5 Sampling ratio is0.2: Fully sampled image, Maximum image, MV image and SD image
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Fig. 6 Sampling ratio is 0.2: (&) MAE between reconstructed images and fully sampled image, (b) MSE between
reconstructed images and fully sampled image
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Fig. 7 Sampling ratio is 0.3: Fully sampled image, Maximum image, MV image and SD image
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Fig. 8 Sampling ratio is 0.3: (@) MAE between reconstructed images and fully sampled image, (b) MSE
between reconstructed images and fully sampled image
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Fig.9 Sampling ratio is 0.3: Fully sampled image, Maximum image, MV image and SD image
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Fig. 10 Sampling ratio is 0.3: (8) MAE between reconstructed images and fully sampled image, (b) MSE
between reconstructed images and fully sampled image
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Fig. 11 Sampling ratio is 0.45: Fully sampled image, Maximum image, MV image and SD image
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Fig. 12 Sampling ratio is 0.45: (@) MAE between reconstructed images and fully sampled image, (b) MSE
between reconstructed images and fully sampled image



¥4 WS CSMRI A BN R RE A RS R8T 77 1% 593

TERFELLZ N 0.6 TGO T 70 K F B KAE S ~F3E AR HE Z A RV 2 80T I
GERE, SR 13 Fs.

Fully sampled Max MV Ssb

K13 CREELLH 0.6 ARFEEIE. BOREEIE. PEBIGMREZE EIG
Fig. 13 Sampling ratio is 0.6: Fully sampled image, Maximum image, MV image and SD image

A%t 5 F CS BMG A 54 R FEEE R MAE Fil MSE, 45 R WK 14 Fiok.

025 0.10
@) o 009} (® v
020 F —0— SD 0.08 L —0—SD
S 0.07
015 ' ' 0.06 |
§ %’ 0.05F
0.10 |- 004F ————F+— +
70 e — = !
oosh o © 002}
oorp ~
0 L L L 0 L L L Y
1 2 3 4 5 1 2 3 4 5
Layer numbred Layer numbred

MSE
Fig. 14 Sampling ratio is 0.6: (a) MAE between reconstructed images and fully sampled image, (b) MSE between
reconstructed images and fully sampled image
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A New Method for Evaluation of Random Under sampling
Matrix in Compressed Sensing-MRI
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Abstract: In compressed sensing magnetic resonance imaging (CS-MRI), the quality of
reconstructed image is largely determined by the random undersampling matrix. It is a
common practice to select the random undersampling matrix though computation of the
point spread function (PSF) and the maximal artifacts possible. In this paper, we proposed
to use two novel statistical parameters, mean value (MV) and standard deviation (SD), to
guide the selection of random undersampling matrix. The two parameters evaluate the
average amplitude and fluctuation of the possible artifacts, respectively. Experiments on
mice brain and human brain were used to compare image quality of CS reconstructions of
MRI data acquired with random undersampling matrices determined by different criteria. It
was shown that reconstruction with MV had better performance when the sampling ratio is
above four times of sparsity. It is concluded that better CS-MRI reconstruction quality can
be achieved with reasonable selection of sampling ratio guided by prior knowledge of
sparsity and MV as random undersampling matrix evaluation parameter.

Key words. MRI, compressed sensing, random undersampling matrix, point spread
function
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