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The construction of a new method that can reconstruct tomographic images and
NMR spectra with higher precision than FDA-certified techniques based on sparse modeling has social
significance in contributing to the development of medicine and drug discovery by further reducing
measurement time.
In addition, since the optimum interpolation approximation theory was developed by the applicant,
there has been no other research combining it with sparse modeling, and it is academically
significant that a clear guideline for the selection method of the weighting function of the optimum
interpolation approximation theory is obtained.
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All MAES in CoSAMP-only method and in OIR+CoSAMP method Zoomed plot of MSES in CoSAMP-only method and in OIR +COSAMP method

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
uuuuuuuuuuuuuuuuuuuuuuu

ooooo

11 coSAMP(;E&Eﬁ T ELOMAE X112 COSAMP(f&Hﬁ V\ﬁ% ITLlOMSE

KS-only method and in OIR +LORAKS method MSES in LORAKS-only method and in OIR +LORAKS method

uuuuu

uuuuu

%15 SFISTA(£&H§1@I*H‘$LU@MAE %16 SFISTA&&W@W%LU@MSE
Bz DT B AR VT CRAERR L72 NMR 222 R LD MAE O434f & MSE D454 %X 17 123%
T, ZOFERICBWTH, ANRN—ZXET Y 7D 3 HIRIC AR TRENFELEIL, MAE T MSE
THHIC, LV EREDNIR A7 b &R T 2 ENMER TE -,

CoSAMP LORAKS SFISTA
-only - 8 -only b 14 8 -only
OIR+ OIR+ OIR+
cosamp ¢ Loraks ¢ srisTA | ¢
0.0020 0.0025 0.0030 0.0035 0.0040 0.0045 0.0021 0.0022 0.0023 0.00204 0.00206 0.00208 0.00210 0.00212
Mean absolute error (MAE) Mean absolute error (MAE) Mean absolute error (MAE)

Methods
Method:
Method:

CoSAMP | ] LORAKS oun & SFISTA
§ -only ! 1 ¢ § -only ¢ ¢ g -only ¢
E OR+ E OR+ g OR+
Q [}
= CoSAMP 2 Loraks ‘¢ = SFISTA ¢
0.0000 0.0004 0.0008 0.0012 0000006  0.000008  0.000010  0.000012 0.0000060  0.0000064  0.0000068  0.0000072
Mean squared error (MSE) Mean squared error (MSE) Mean squared error (MSE)

(417 NMRAZ ML 0D B Rk 3311 5 CoSAMPIE (/) ELORAKSIE (H191) ESFISTALE (£7) &
NI I NV A A LT FAS B OMAED 4375 (1) EMSED 4547 (F)
(3) XA CT WiBEBROBEEREXE L Lu&ﬁ%ﬁ@ﬁ%

BRIRARIN D 7= 6D 4 FE Z W51 T St AL L7237 — 2 0 5 CT W@ 8% 2 Bl k4 5
BUEEBRIZINT, ANX—RET U 7O 3HEIETHMER L CT Wil L, 26 %2 EAH
BUZ T B NI C g R L7z CT Wi i8R o> MAE 4347 & MSE D434 % %] 18 127”7,
ZOFEBRIZBNTH, ANRN—RET U 7O 3 FHIEIT A ThREWNFFITLIX, MAE T% MSE T
W2, X0 EREEO CT Wi % k3 2 F M Tx 7,

o I gomas —{ T g %o T
wss —Hl— ¢ s gon,  HEH

0.0205 0.0210 0.0215 0.0220 0.0225 0.0230 0.0225 0.0250 0.0275 0.0300 0.0325 0.0350 0019 0020 0021 0.022 0.023
Mean absolute error (MAE) Mean absolute error (MAE) Mean absolute error (MAE)

MFOCUSS . LORAKS «» SFISTA .
-only -only 8 -only
ORR+ R OR+ N 3 OR+
MFOCUSS LORAKS = SFISTA
0.0014 0.0015 0.0016 0.0017 0.0014 0.0016 0.0018 0.0020 0.0022 0.0024 0.0012 0.0014 0.0016
Mean squared error (MSE) Mean squared error (MSE) Mean squared error (MSE)

X118 XHRCTW = Ei {4 O B A2 31T DMFOCUSSE (££) ELORAKSYE () ESFISTAYE (F) &
ENOIZ I N A EL S U2 B R EOMAE O 4341 (1) EMSED 4345 (F)

< 5| H3THk >

@ M. Lustig, D.Donoho and J.M. Pauly, “Sparse MRI: The application of compressed
sensing for rapid MR imaging,” Mag. Res. Med., vol.b58, 2007, pp.1182-1195.

@ J.C.Ye, "Compressed sensing MRI: a review from signal processing perspective,” BMC
Biomed Eng., vol.1, 2019, pp.1-17.

® VY.Kida and T.Kida, “Theory of the optimum interpolation reconstruction and an
application for Parallel MRI,” Proc. of International Symposium on Information
Theory and Its Applications (ISITA), 2022, pp.24-28.

@ D.Needella and J.A. Troppb, “CoSaMP: Iterative signal recovery from incomplete and
inaccurate samples,” Appl. Comput. Harmon. Anal., vol.26, no.3, 2009, pp.301-321.

® Justin P. Haldar, “Low-rank modeling of local k—space neighborhoods (LORAKS) for
constrained MRI,” IEEE Trans. Med. Imaging, vol.33, no.3, 2014, pp.668-681.

® A.Beck and M. Teboulle, ”“Smoothing and First Order Methods: A Unified Framework,”
SIAM J., vol.22, no.2, 2012, pp.557-580.

Methods
Method:

Methods
Methods



Yuichi Kida and Takuro Kida 1

Theory of the optimum interpolation reconstruction and an application for 2D NMR spectroscopy 2021

Proceedings of 2021 IEEE 3rd Global Conference on Life Sciences and Technologies (LifeTech) 529-533
DOI

10.1109/LifeTech52111.2021.9391779

Yuichi Kida and Takuro Kida 1
Theory of the optimum interpolation reconstruction and an application for Parallel MRI 2022
Proceedings of 2022 International Symposium on Information Theory and Its Applications (ISITA) 24-28
DOl
4 0 2

Yuichi Kida and Takuro Kida

Theory of the optimum interpolation reconstruction and an application for 2D NMR spectroscopy

2021 1EEE 3rd Global Conference on Life Sciences and Technologies (LifeTech)

2021

NESTA HMQC

142

2022




Yuichi Kida

Theory of the optimum interpolation reconstruction and an application for Parallel MRI

2022 International Symposium on Information Theory and Its Applications (ISITA)

2022

MRI

61

2022




