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Development of a Medical Image Reconstruction Method Using Deep Learning of Time
Series Signals from Biometric Measurements
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This study aims to expand the application of simple biomedical measurement
methods, such as ultrasound and bioelectrical measurements, to the precise diagnosis of various
diseases, and to construct an image reconstruction method that is robust against inhomogeneities in
the body by applying pattern recognition based on machine learning. As a result of training a deep
neural network that reconstructs medical images from measurement signals with large-scale training
data using numerical simulations for both ultrasound and ECG measurements, it was found that it is
possible to reconstruct highly accurate medical images from limited measurement signals with higher
precision than conventional methods.



B X C—19, F—19—1, Z2—19 (@)

1. WHFERiaLe) OF 5
A PRI AR ESEHINE . HRA LAl 72 3 E TR C ¥ 2 flfE A EpEHllTFETH Y.
fEIC AW ERZFHRICE 220 MR 0ER R S, AFRERHR ZHEICFHHITE 232
FEOMERD Y A BEEOZHICH o Tw2, b 0EEEHIIFE TR, FHllE
7B v ORRIIEFICH LT, BEKT VI ) X 22T 2 E T, EENTOESIE
DIEREWTET 5, LoL, BEOHERT V) RLAOHEEREICIIBARS Y., 2 0FEHE
L LTAEEFORG—ERETOND,

HE DK ClE, AFRAE 2 B L 2R e S EEE OFUE DT, HROEEIELEIC
EowTlHE e vy oRRINES %2, Rz 35 L CEAG D& CNFRALE O EELIREE % T Ll
HNCE Y B9, DO ESREHCH . ERAE 2 AL 72 e EREH ORED T,
BMRALIEIC 31T 5 Ol B I D EE R L 2> & . PRI X o> CRHHIEPH 22 (4 o B I o it
SZA v RAFLLTw 3,

TN DEMERT V=) RaciFME L <, BRI S L L2 TS 2 LT,
KERVIESOHDRO NRZIDOES 2 L. HMEZToTws, —7C, HEKELE
FRBIE & v o 72 v EHIE 5 Ic id, MR ALEE Tl Y X 2 B o> o RN - 22T 2L 655 1S
HE T2 HOERFERDOESTD., M-I RT 2EAZZT LB THFIEL TS EE X
bbb, £ I T, ERAHEIC X 2EELZZT 2, He v ORRINES ORI 5.
MWET N EHOEREREMEE T 235 — VEldliA b LATRECTH X, A L2 HE L 7210
RFFRICHA~T, X0 GHE R Z EHTE 2 TREEDH 5,

2. MEOHW

AW ClE, BRI R AR B LG & v o 72 6 70 AR RS Tk oo Sl P PE %2 )4 . BE4
BB OREEZWNCHEATREE 22 FH A HIEL €. ERAY e L Tu 2 b R HERT
. REAEEHC A —VEBERIC L o THEBT L 2HNE T 5, B I a1 —v
3 VICE o TR AR ERN oG Z B L 2 KB AT — 22y F2BEL, 4220
T2 EBET -2 L LT, FEEEEE RO E 2 E T 2 Ho, FHIEER T
B 82— v EHIC X 2T V) RLOEELZEAR S, ARSI ZE L T, X — vk
ISR FT 7= R R TiE 2 T 2 LRI IC, BHRERICHEL 2 v A% - ilE R & D
Rl — VY = TERGEHCBE T 2 MR 25 2 F 2 HIE T,

3. WgEo ik

D #EEyIaL—Yavitis¥E T —% 1y Mg

B R O T v =) X LA DEF I, IEMR OSBRI A6 23 BER] 72 f R 3 2
B2 KBICISTILERD 22, FEHHIICE>TEDX I RT— %ty FRERT B L
REECH 5, SEEMEEHT 2 k-wave iEEx AW HEY T2 —v a3 Vv EFETT B LT,
IR AR 72 BRI 5 2 KEICAK T %,

2) RFEE250@8E B £ — FEROFHERET T L D%

EdconzEE s 22y r AT, BEEOGHx vy E5THD RF F5E AL
LT, MR RO L a—BENHTH 2 B T— NEHGZHEEK T 2EE=—a2 -1 %y 7 —
7R - FET 5, FRIC, BRILT -2 ThD RF EHrEErEET  vOA LT 5729
DY) 75 B LERIC O W CRET T 3,

3) DIHEREMY Ial—vavIick2¥E T — 2ty PR

DEBERES I DIAN CHRET 2 IEHEMOLRIERRIC L > TEL 328, IEEIEM 2B O



RECTEMESZINET 203BG T\, 22T, LR EERBHSR % HHT 2 00EE
SAMY I 2L —vavETARBEL, (KEMWICEE L 28T L 412 X 28UEMES %
RFRLC, ERES2 OEIEMIMMEHET 2200 ET— 21y P 2HET 5,

4) OHEREEN A O FERE 7 L O E B X RS EEMGEE
FidorIar—vavoEoni¥E T -2ty PEHWT, BT LA ORRIES 25
NEEBAL AT ORFEIFE AT T 2REFEET A 28T 5, Ibic, FHEAETANE
HEH ICEA e 2 REET % 720, IEffE A 2 BEM A2 FHIT 2 6~y v v e &
WEHHl e DR~y vy 7 2T LR L, FEEAET A OHEEREORGEEZ1T 5,

4. WFZERER
D AREBRT -2 =22 MO 8EREE T — 22y  OMETFE
FET— &2y MERIC, HRABFOLFICH oA A 1 —-—-— S—

DI — 5 <= X EIG L s e o M-

WY 2543 2 FiE2 7 L 72 CEilE 2018-19865. 41X,
2) RFEHZ X —Vilikd 2@ E T L OREEE

B

BREEHAE 52 5. B0z a—mExT ) FEEEE 7 %l { ;>f
WL 720 Z OB, (EROBRFEK T & 5 B B EIER _ b
A 2 B dE & U<, WEfdh 75 mic #5598 L 2 Temporary Ve

marginalized sub-RF (TMSRF) # i L THEEYEETALDOAT] b 7
ETBFERERL, BRICE RE F— 21T+ 582 — v 383

EUREE T 28R L. (AKX, Rl 2018-198658), “FE DfEH. e OEMAME %
EHEE L CEE BRI REETH D, 77 v P LAOEEFSEHIIC L ThEEET L
IC X B FAROEE N EAHEZR I W GiXEa). 510, HROKHAEOEEEDOYAH
SHAEIPHICEEE T 2 A, 7T—F 77 27 M2 X o CEERBEGOBEEK T2+ 3 DI1cxf L.
REEELOLT—F 7727 FEE7kd REEEHSEEZ— VBB ChETIFEEYEET v %
MEEE L 724558, MO HEEUCEMR 235 5 1172 (IEEE TUS 2018, IEEE IUS 2019),

3) EBEREE 5 OB & HEE T 2 EEEE T L OREEE

#1 5em PUT D 2 Kow Ok 2L —vavET L [

b ohERIEEE P A A L, BB A R L RARE R
ECcoBEGHIEMES L AN ERTEE T -2 %2
300, 000 7 v —2apERKL, EE=a2 -2y Y
—JETADHEEEToT. ZOHR, RO n7zH 0B
BRGS0 b, MBS S O B RERHE % & OB R BRI OHEE W HETH 5 A3,
TKADOHMBBOMBTIICLDOTHL 2 Er o7, (5558 M HAERE T-EKE, 566 HHA
TGO EFESFEMES, 27T HHA2 v v 2 — 2 BES kS, FilE 2019-010999),

4) DIBREARDEMRT L4 - K~ v v v Z IR

JEEEFHANC W B H Y YA HET 3 H AR, Mo B

B 2 DWAMISRIE IO > CATE L ClEICHEmME ¢ e
AR EARIEER . B F R R L 0 0 B
SR O BIEIE S BT LA 2 mE B LA (HR,

Circulation Journal2020), ZDEMBT L 4 ZHWW T, EidoP#EHFEAET LOMGEZHINE L
T, EEEH A T X BN & o RIS 27 L2 L, il 7 2 LDFEEAZ V7=
REEREE 21T o 72/ 5, 6k X 0 D BT, LEMEIE O RENRIE AL i LI 1 R 2k
T % el P I O E AR LT E 3 2 LB L L o 72 GROSTHESET) .




5 4 0 1

Tomii N, Asano K, Seno H, Ashihara T, Sakuma I, Yamazaki 84(4)
Validation of Intraoperative Catheter Phase Mapping Using a Simultaneous Optical Measurement 2020
System in Rabbit Ventricular Myocardium
Circulation Journal 609-615
DOl
10.1253/circj .CJ-19-1020
Seno H, Tomii N, Yamazaki M, Honjo H, Shibata N, Sakuma I in press
Cardiac Spiral Wave Termination by Linear Regional Cooling toward Anatomical Boundary of Heart 2020
Journal of Medical and Biological Engineering -
DOl
10.1007/s40846-020-00517-8
57(2-3)
Spiral Reentry 2019
49-57
DOl
10.11239/jsmbe.57.49
Tomii Naoki Yamazaki Masatoshi Arafune Tatsuhiko Kamiya Kaichiro Nakazawa Kazuo Honjo 315
Haruo Shibata Nitaro Sakuma Ichiro
Interaction of phase singularities on the spiral wave tail: reconsideration of capturing the 2018
excitable gap
American Journal of Physiology-Heart and Circulatory Physiology H318 H326

DOl
10.1152/ajpheart.00558.2017




57

2018

: journal of the Society of Instrument and Control Engineers 576-581

DOl

15 1 2

Noda T, Tomii N, Azuma T, Sakuma I

Self-shape estimation algorithm for flexible ultrasonic transducer array probe by minimizing entropy of reconstructed image

2019 IEEE International Ultrasonics Symposium

2019

Watanabe Y, Tomii N, Takagi S, Azuma T

Ultrasound Computed Tomography to Image Objects Including Bone using RF Data Recovery with Deep Neural Network

2019 IEEE International Ultrasonics Symposium

2019

Fan B, Tomii N, Tsukihara H, Maeda E, Yamauchi H, Nawata K, Hatano A, Takagi S, Sakuma I, Ono M

Attention-Guided Decoder in Dilated Residual Network for Accurate Aortic Valve Segmentation in 3D CT Scans

Machine Learning and Medical Engineering for Cardiovascular Health and Intravascular Imaging and Computer Assisted Stenting

2019




29

2020

Tomii N, Jiao J, Yamazaki M, Ashihara T, Sakuma I

Deep Neural Network for Estimation of Membrane Potential Distribution from Multiple Electrode Measurement Signals -- A
Simulation Study

66

2019

58

2019

2019

2019




Hiroshi Seno, Naoki Tomii, Masatoshi Yamazaki, Haruo Honjo, Nitaro Shibata, Ichiro Shibata

Computer Simulation Study for the Control of Cardiac Spiral Wave by Linear Regional Cooling

11th Asia Pacific Heart Rhythm Society Scientific Session

2018

Naoki Tomii, Masatoshi Yamazaki, Nitaro Shibata, Haruo Honjo, Ichiro Sakuma,

Statistical Guideline of Threshold Determination for Cardiac Spiral Wave Center Detection Using Phase Variance Analysis

World Congress on Medical Physics and Biomedical Engineering 2018

2018

HEAN Forum

2018

2018

2018




Compressed Laminar Optical Tomography (CLOT)

2018

2018

33

2018

57

2018

57

2018




2019-173457

2019

2019




