2021 2022

TMRI

Challenges to low-field functional MRl to detect neural mangetic fields and
functional connectivity

Ueda, Hiroyuki

2,400,000

MRI

MR
MR

MR

MRI
MRI

MRI MRI MR

In this research project, | focused on spin-lock sequences to overcome the
limitations of conventional functional MRl in terms of temporal resolution and static field
strength. First, | investigated the detectable limitation of the spin-lock sequences and improved it

using deep learning. In addition, | improved the analytical solution of magnetization dynamics,
which describe how the contrast in MR images changes. This achievement will be able to reconstruct
the neural magnetic signal more accurately. Furthermore, we explored the feasibility of MR phase
images with the spin-lock sequences and found the possibility to measure the phase of the

measurement target, independently of its strength.
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Experimental setup
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Denoising Convolutional Neural Network (DnCNN) 1
15 1 Adam ( 0.001 30
) Mean Squared Error (MSE)
150 2 128
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DnCNN
MSE
SIRS
MR (k )
1
-value
Bos (nT)  A/o Shapiro-Wilk test t-teft Wilcoxon signed-rank test
0.00 6232 0.113 . -
(nSI:R382) 5.01 48.22 0.299 0.431 -
10.0 57.55 0.269 0.0127* -
0.00  23.78 0.614 - -
(rSII;O;;) 1.50 19.03 0.112 0.0636 -
200 1284 0.370 0.00517* -
0.00 Nan 0.000995™ - -
(iLZZ’IZZ) 150  Nan 0.00610** - 0.0151"
2.00 Nan 0.000770" - 0.0998

*: p <0.05. **:;p < 0.01. Nan : lower than./n/(4 — ) =~ 1.91
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