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Compressed sensing diffusion tensor imaging based on reference image
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Abstract: A method of compressed sensing diffusion tensor imaging based on reference image which utilizes the small
differences between diffusion-weighted images in adjacent directions and compressed sensing theory to realize fast diffusion
tensor imaging is proposed in the study, and diffusion tensor image data are retrospectively selected for experimental
research. Compressed sensing diffusion tensor image reconstruction is performed based on reference image under a
uniformly distributed radiation under-sampling method with a sampling rate of 50%. The results show that the mean
structural similarity and peak signal-noise ratio of the reconstructed diffusion-weighted images are 0.904+0.044 and
(37.9243.89) dB, respectively, and those of fractional anisotropy images are 0.992 and 41.64 dB, respectively. Under the
premise of ensuring the quality of the reconstructed image, using the proposed method can significantly shorten data
acquisition time and reduce image artifacts caused by long imaging time.
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Fig.1 Flow chart of compressed sensing diffusion tensor imaging

= ke RRREREI) =k fran KRFEREI)

based on reference image

RIBE RS T RN A AU . {1 3.0T MRIiK
# (GE DISCOVERY MR750) 5¢ i 4 #f R 4 , RS
B : DSGF %+~ 100, TR 2 556 ms, TE 92 ms, )z
J& 2.5 mm, JZ %8 20, 55 [% 256x256, b {H 1 000 s/mm?,
Horpr, 8 ZH b H K 0 s/mm’ (Y T, AR AL T 160 7, b {H
1000 s/mm* DWIEI{% 35312 0005k .
1.3 KW AE

AR SHHG 5 — A DSGF J7 [n] T 82 1 5k 33120
K R AE S 225 K58, Ho4rx 99 2H DSGF Jr [a] T 1Y
1 980 5K &A1 J IR, %) 175 d i IR AT K
23 (A JCRAE I 5 6 0 27 (8] K 23 [ 22 J5 2047 CS A
G, SRS o3 A i e KR T K SR
R 50%. M A8 4y XA /N AR R, SR A= 4R
5 #£ (Projection Onto Convex Sets, POCS) 9 £k 14 &
AL B B AR A PR 2% 4R 500 IR . 7E
MATLAB2018b(Math Works Inc., Natick, MA, USA)
IEE T S AR 58 il G i N =P, 7 DSI
Studio (version: 2020 build) # 4 T 5 W9 B9k = 31
A S bR
1.4 EETFMARAE

N T RAEABEG A D 1T 225 USRI R 47 I
SRE IR T it G T A T S T P U A R
It (Peak Signal-Noise Ratio, PSNR ) FI-F- 44 25 #4 AL
(Mean Structural Similarity, MSSIM )""™"* '3 & £ Ji5 1 14
G eI, W x 5 3 RO ER S CS-
MRI 5 25 B MAXCH IR G MBS R R, IR
JEE A MXN, K I PSNR A9 5 U



3 XN RA, 55 e TS5 BRI R4 BN B R 1ok & %

- 325 -

MAX

1 T A AN
T2 Bt 5)
(1)
A p R q 43 B R e B x 5 5 BT s B 5 4r FELG
DA, 12 DX P BE 53 500 e, B e, 0K L 0,00, Fl
0,, 7 INFRIR p g DXIBRIEZE T 7 22, DA I 25 4 AR L
4 (Structural Similarity, SSIM) & LK -

(2,up,uq + C1)<20M + Cz)
(12 + w2 +C))(02 + 02 + C,)
Horp, C, . C, o al A8 5 1, 4 18 BT MR DX IBlUE 5k
JE N, I MSSIM 7] AR A -

PSNR = 20log10

SSIM (p,q) = (2)

MSSIM (x, &) = %issm (7. a.) (3)
i=1

MSSIM B HUEE I A0, 1], PSNR 5 MSSIM 1
58 A MG i SR AR G, A RS B R,
EOERLTES

2 LIHHER

2.1 DWIBEGERLER

12 BT R I s AR S 86 5 1 A 1 DWI
&4 ] AL L4 e | 8] 2a 18 2¢ IR BUEE A2
T R A DWI RS, B 2b [l 2d R AR S5
J5 o 5 0 R, MG B8 53 4 T 1 mT LA
WA 2 RS LA 5 AR ABLBE , 1y SR Ay, AR S
Dy ik E AR ST A . i MSSIM Al PSNR 45
b 28 T VAl AS 5250 BT B8 1 O vk RR G Y A,
MSSIM F1 PSNR {E & = & 7 5 3 [R5 K BB /)N
[Fi] FiF MISSTM {1 & =5 2 7% 5 8 A R 4 1 (R P i 2
SEEH R T 2 2.50.90 4~ DSGF J5 1] F A% 2,10
120 )2 B4 #E 4T MSSIM Fl PSNR i8. , 440 3L 9 4>
Bl BOF S EAE A B & 2 B . Hop MSSIM 4551
0.904+0.044, PSNR 45 51 47 (37.92+3.89) dB. 7EKHF
2 50% WIS A A RIPEIS 2 T 0.9, PSNRE
AR R, 2 B0E T G s R ] S

a:BHAEDWIESGREZERE1

b: ALWEEDWIEGERL cEAAADWIEGEE:?

d: AW EZEDWIEIGEMR 2

B2 BN EMAIE G EERNDWIEGAI LI EEER

Fig.2 Visual comparison of diffusion—weighted images reconstructed by conventional method versus the proposed method
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Fig.3 Visual comparison of fractional anisotropy images reconstructed by conventional method versus the proposed method
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Fig.4 Difference curve of region of interest in fractional anisotropy image
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