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MRI Reconstruction Method Using Adaptive Low Rank Denoising

YUAN Xiao-Jun, JIANG Ming-Feng, YANG Xiao-Cheng, LI Yang
(School of Information Science and Technology, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In this study, the adaptive low rank denoising based Magnetic Resonance Imaging (MRI) reconstruction
method is proposed. This method uses denoising-based approximate message passing algorithm to reconstruct MR
images. The adaptive Weighted Schatten p-Norm Minimization (WSNM) method is used as its noise reduction model to
study the reconstruction performance of the MR images. And the image block size and the numbe;‘ of similar blocks of
WSNM are set adaptively according to the noise standard deviation estimated during the algorithm iteration process.
Compared with the MR image reconstruction algorithms proposed in recent years, the experimental results show that the
proposed method can get higher Peak Signal-to-Noise Ratio (PSNR) and lower Relative L, Norm Error (RLNE) and have
the best reconstruction performance.
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FEREE R R PR R B B A 25 L. AR IR S8 3% F /O
JIE (heart) BEFLHR G AE Sy segaxt K. K 4 I 5 JEoR
TASIE I K7 AR A B PSNR I RLNE 7E 7]

B BT DLE 20k R 7 3 iy, A4 PSNR
EAEWR/IN, RLNE AETEE K, Ui B UK 1) 44 7T 2= 75 %
K. BISRAE R 80 s, PSR I B ) R B 22 . {H 2 E AR
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PR TN, E R BT T A SRR R B SRR
R o R AT UR I, A FRFE R T, H R IRR

®

(a) 2 RAEE

R AR RAEHE

=

(b) SIDWT & 7 E{4

(2) SIDWT HE #7224 K

(c) PBDW & E1%

(h) PBDW i ##i% % [&

P 1R 2 A i R AR T O A2 PR U I R

Ji .

(d) PANO H#E1%
HEEEG

(i) PANO HE iR %K

(j) WSNM-AMP-MRI
HEiR R

B3 SREER T 4 IO RRRAE T (KK AL 45

K2 CREEHE TN 4 NAFSE T EGER R E

(PSNR/RLNE)
KA P Hik Wyl K
SIDWT  41.17/0.0655 32.11/0.1132

PBDW 41.32/0.0644 33.47/0.0968

VNS Sk

PRAEIRIRAY PANO 43.20/0.0519 37.13/0.0635
Proposed 44.19/0.0463 38.29/0.0571
SIDWT 31.22/0.2058 25.53/0.2418

R PBDW 33.69/0.1550
i RARRHE PANO 34.29/0.1445

AL 35.23/0.1397

29.21/0.1582
29.35/0.1556

30.45/0.1412

3 RAFRIT D9 6 I AN ST HO B R 52 Mot
(PSNR/RLNE) "

RFEH IR A 5O K
SIDWT 37.98/0.0946 29.52/0.1527
P PBDW 38.82/0.0858 31.99/0.1149
PANO 40.23/0.0730 33.16/0.1003
AL 40.89/0.0682 33.53/0.0916

SIDWT 28.79/0.2724 23.35/0.3106

R PBDW 31.24/0.2054 26.05/0.2277
HRRRHE PANO 31.88/0.1909 26.04/0.2278
AL 32.27/0.1871 26.35/0.2159

3.3 Schatten-p SEEEVEX EIAEMIF T
AT TT p VOO R RE SR B R A (5
KA. B 6 Jlor T AEDR AR A R R R AT, p
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BAS AR R () EE R P
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TR EMERE, RIS UE A T 5 M EE R BT K 4
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10 dB #1 20 dB I G SLAR KR A4 1) PSNR {E A1 RLNE
. W3 4 Al LLE H, 7EM =M 10 dB i, A #
P S BT s i PSNR RVE A RLNE 8. A
%5 PHAEME N 20 dB 440 N A SRR A
AEEEA R E. R 4, RS 52 PHEMY
Ji R ARE X L, A I B R AR BUR
TR 5 VA N R (1 A R A L O B A O
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T4 CRFEET A WEMEEDY 10 dB I 4 FhEE L E

K% () PSNR(dB)/RLNE
PRES Bk D K
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