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Optimization of collection rate in compressed sensing targeting MRI
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[Summary]

Compressed sensing (CS) is a technique for restoring original signals from observation data that does not satisfy
the sampling theorem. CS technique provides fast magnetic resonance imaging (MRI), but the influence on the image
characteristics caused by the difference in tissue contrast has not been clarified. The aim of this study was to evaluate
the optimum value of the acceleration factor (AF) of CS-MRI for each tissue contrast. The brain MR images with different
contrast such as T'WI, TW1I, and FLAIR were acquired and performed CS procedure. AF was varied from 1.1 to 2.0 by 0.1.
As a result, the optimum value of AF was 1.2 for T:WI, 1.4 for T-W1, and 1.3 for FLAIR. The optimum value of AF should be
validated in the clinical setting because the difference in tissue contrast changes the signal restoration rate.
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Table 1 Imaging conditions

Sequence T,WI T,Wi FLAIR
— 230X 182 230x184 230X% 185
[mm X mm]
Matrix size 308 X 184 384 X240 224 X160
Slice thickness 5 5 5
[mm]
TR [ms] 581 4444 10000
Tl [ms] - - 2700
TE [ms] 15 100 120
ETL 1 15 32
NSA 2 2 1
Bandwidth 109.4 144.7 273.5
[Hz/pixel]

Fourier transform
of the original image (a->b)

-

Random undersampling (c)
(AF:1.1~2.0)

g

Restoration by
conjugate gradient method (d)

-

| Inverse Fourier transform (e) ‘

Fig.1 Flow of image processing

a) original image, b) image obtained by Fourier transforming
a), ¢) image with random undersampling on b), d) image
obtained by restoring ¢) by a conjugate gradient method, e)
image obtained by inverse Fourier transforming d).
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Fig.2 Reference image in visual evaluation

a) score:+1, b) score:0, ¢) score:-1.
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Fig.3 Result of T:WI

a) original image, b) AF:1.2, c) AF:1.4, d) AF:1.6,
e) AF:1.8,f) AF:2.0.

Fig.4 Result of T2WI

a) original image, b) AF:1.2, c) AF:1.4, d) AF:1.6,
e) AF:1.8,1) AF:2.0.
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Fig.5 Result of FLAIR

a) original image, b) AF:1.2, c) AF:1.4, d) AF:1.6,
e) AF:1.8,f) AF:2.0.
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Fig.6 Result of physical evaluation
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Fig.7 Result of visual evaluation

GH%CIZE, F5REBR b RS
LTz e BIEsEme Lt ubTea . £ —
FUADEXRESIER S ECSLC. TIWIHZH
~NT,WI & FLAIR Tld, WNEHER & sk oa > b
5 A MAEC. 72T WLICHENFLAIR Tl LK
HEOREPETIE -3 Y LTV 2. fto THROR
BTV P FAMPRESEBLILLEZOND.,

AWFZeTlE, WPEEEMi 1 36\ T RMSE Z B 7293,
RMSE D5 MR A L & 72 2 10, FERRO
RICHCTPWHETFME LTHCL ZEDB TR,
Z DIOFI L YHEHE T EOMR P LETH D L E
AHNb.

Fig.6, Fig.7 & b, WRIEHAM & HUEAHG O R id—
B ho7c. WHEHIE T FLAIR A3 & B S, #3E
AT T WA b RO E &> 72, RMSE %37
% THHT.WIEFLAIR % Fig.82/R 7. Fig.6 & b
WX RS CH 5 »5, TWIX Y FLAIRT7 —F
7727 P BEER LD, 2ROBERO L v K
GRS TH LIS, ToWIDa Y b5 A+ & FLAIR
DAV IALDENT—F 7727 bOHBOHT I
WELILLEALND,

LaL, SROMETIE, Yalstary bz b
HIZHBLTH LT, ERNEHHP TS TORL,
X ICBWICEEEWRE L AF I3 % — 7 v ARk fil
Tho12?, g, SRy 2 — 7w PRI
& 3 28— 2K OB BHEAN O LA F50 Th -
RIEHELEZLNS.

4. #E &

AW IZ T THCICENit > v ZilF 1) 5 AF
DOFREE, TIWITIZ1.2 (RMSE:21.9), T.WIT

32 (32) & AARBHBUSHHET AL 2020. vol.67 no.807

Fig.8 Physical Evaluation Equivalent A and B
a) RMSE:20.8, b) RMSE:20.6.
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Fig2 ®REFMICHFD2EEER a) score:+1, b)
score:0, ¢) score:-1

Fig.3 TWIDFER. a) RE®R b) AF:1.2, ¢) AF:1.4, d)
AF:1.6, e) AF:1.8, f) AF:2.0.

Fig.4d TWIDHER. a) RER, b) AF:1.2, ¢c) AF:1.4, d)
AF:1.6, e) AF:1.8, f) AF:2.0.

Fig.5 FLARDIER. a) RE®R b) AF:1.2, c) AF:1.4,
d) AF:1.6, e) AF:1.8, f) AF:2.0.

Fig.6  4EFiEE

Fig.7 HAREFER

Fig.8 #EHMENEZDOTWIEFLAIR. a) RMSE:20.8, b)
RMSE: 20.6.
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