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Estimation of myocardial electrical activity in heart disease by spatial filter
method of magnetocardiography and development of high-precision diagnostic

system
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i The ultimate goal of the research is to elucidate the electrical activity
in the heart and to develop a diagnostic system for early detection and high-precision diagnosis of

heart disease. i . i . i
Therefore, in this study, we aimed to estimate the electrical activity of the heart and establish a

high-precision diagnostic technique by applying the spatial filter method to the magnetocardiogram.
We performed an estimation method using multiple measurement surfaces, a consideration to
measurement position deviation, and a simulation using a heart model.

As a result, the accuracy of signal source estimation could be improved by multi-sided measurement

considering the measurement position deviation.



Society 5.0

1ms

2002 12 2003 12



1
64ch-SQUID — z
9 .
mm  SQUID 8x8 64ch
z z=28 mm, z=-218
mm 25mm x18
Z X 18
100mm o
x10
z=-20 mm b L |
180 mmx180 mmXx100 mm 1 (0,0,-120) ¢ 7 180mm
10mmx10mmXx10mm 180mm
3240 (18x18x10)
o103
eLORETA omm/L (0.0-218)
R 1
2 3
[/ = /
]
//\ Q\ y
(N M)
> | ) :
\—
QRS m NS 7
(@) (b)
2 R
R
Xy Fas /
(N [T
¥ (M
(10,-37) mm (-14, = y,
2 mm — =—
7\ =
(@) (b)
(PVC : 3 R
premature ventricular contraction)
PVC
1 _jf'i"l ml‘n'xvm]
64ch 1 “ @ o0
L“ . . g v.
)
64ch-SQUID ) ¢ o .
w ngo » g w w @ 20w w o w
Chb1, “w ® . ®
Ch54 " -
4 11
R
(a) (b)
4 y 4



Xy

2
. _ =3 e WE —On
| -y
. " - i) A o=
| I
XN EEIEREN iR "X ERIEREN R -
I
QN N =N TN PN EEKIN—
x
£ -
g
s . 5
- o
g
™ o M_.y
—
24
(S
(S
W o ° -
[ 0/ <t
Im_\ n % n



296, 205, 157



3 3 0 1

Ogata Yuji Tanaka Takeshi Hata Yoshiyuki Kakinuma Bunichi Ueda Tomoaki Kobayashi Koichiro 8
Study of Spatial Filter for Magnetocardiography Measurements without a Magnetically Shielded 2019
Room
Advanced Biomedical Engineering 170 176
DOl
10.14326/abe.8.170
Iwai Morio Seihou Narita Kobayashi Koichiro Sun Wenxu -
Evaluation of Sensor and Analysis area in the Signal Source Estimation by Spatial Filter for 2021
Magnetocardiography
IEEE Transactions on Magnetics 1 4
DOl
10.1109/TMAG.2021.3083329
Kobayashi K. lIwai M. Ono Y. Sun W. Sugimachi M. Kusano K. Shishido T. 45
Magnetocardiography Current Source Estimation using Multiple Spatial Filters 2021
Journal of the Magnetics Society of Japan 131 135

DOl
10.3379/msjmag.-2109R003

13 0 3

2020




2020

Wenxu Sun, Toshiaki Shishido, Masaru Sugimach, Koichiro Kobayashi

Source depth estimation by MCG with first order gradiometer

2020

SNR ICA

2020

2020




2019

M. M. Gupta F. M. Bui

DPM

2019

ICA SNR

2019

Morio lwai, Koichiro Kobayashi, Naoki Honma, Atushi Satou

Respiration and heartbeat measurement using capacitive electrode with resonant drive system

Proceedings of Life Engineering Symposium(LE 2019)

2019




2021

2021

M. Iwai, S. Narita, W. Sun, K. Kobayashi

Study on Sensor and Analysis Area in the Signal Source Estimation by Spatial Filter for Magnetocardiogram

IEEE International Magnetics Virtual Confererence

2021

K. Kobayashi, M. Iwai, Y. Ono, W. Sun

Estimation of Magnetocardiography Current Sources Using Multiple Spatial Filters

IEEE International Magnetics Virtual Confererence

2021




(Sugimachi Masaru)

(40250261) (84404)
(lwai Morio)
(60825876) (11201)




