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An attempt was made in this study to create a dynamic functional brain map
related to brain activities. In MRl experiments with checker pattern stimulation at 20 Hz for
inducing such rapid neural activity, the latencies of the signals were in the order of thalamus,
visual cortex, insular cortex. We futher tried to make a dynamic functional brain map through
resting fMRI signals because resting state fMRI was a method that could get stable signals for the
map. For the purpose, it was made sure that the resting fMRI signals reflected the BOLD effect by
showing a linear change of multi-echo fMRI signals with respect to the echo-time in many brain
regions. By analyzing the resting fMRI signals in the whole brain, we could identify 96 brain
regions related to visual, auditory, emotion, memory, attention, taste, and language. Then we could
create a dynamic functional brain map based on the latency patterns from the primary sensory
cortices to the higher cortices.
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1 Correlation map of resting-state fMRI signals among the brain areas

involved in processing information related to perception and cognition. Clusters surrounded
by red circlesindicate high correlation values (r > 0.6). for visua aress, for auditory
areas, for memory areas, for emotion areas, for language areas related to
auditory processing, for short-term memory areas related to visual processing, and

for attention areas related to visual processing, for attention areas related to auditory
processing, for attention areas related to olfactory processing, for language areas
related to phonetic processing, for emotion areas related to word and sentence
processing, for emotion areas related to sensory memory, and for other functions
related to mental processing.



(a)

(c)

08

06

04

02

0

-02

-04

08

08

-1

(b)

7 . J
/ \\ os /X
/ \\ 06 / \
// /) \
/ \ o / \
/ \ . / 0
// 0
\ / \
/ / \ N ; / \
/ \ -06 4 \
X Z
Visual space information Visual space information
(-24 -58 54) (24 -6054)
(d)
\\ o /F\
/ \\ 08 /// \\\
Y/ \ e // \

)

/,, \ l / \
/ \ l / \
Visual motion information Visual motion information
(-46 -74 0) (46 -740)

m left V1 (-4 -90 0)
s right V1 (10 -90 0)




4 4 0 0

Sung Yul-Wan, Kawachi Yousuke, Ogawa Seiji

Evaluating the effects of head motion when processing multi-echo MRl data 2020
Report of Kansei Fukushi Research Institute -
DOl
Sung Yul-Wan, Naoe Taiga, Kiyama Sachiko, Ogawa Seiji -
Spatial and temporal distribution of category-specific brain areas seen through resting state 2020
fMRI signals
Report of Kansei Fukushi Research Institute -
DOl
Sung Y, Kawachi Y, Ogawa S 20
Comparison of Multichannel Head Array Coils for fMRI Experiments. 2019
Report of Kansei Fukushi Research Institute 153-157
DOl
Kang Daehun Sung Yul-Wan Shioiri Satoshi 46
Estimation of physiological sources of nonlinearity in blood oxygenation level-dependent 2018
contrast signals
Magnetic Resonance Imaging 121 129

DOl
10.1016/j .mri.2017.10.017




10 0 6

3.Naoe Taiga, Sung Yul-Wan, Kiyama Sachiko

Functional characteristics of category-specific brain areas seen through rs-fMRl signals

ISMRM Japan Chapter, Chiba (QST), Dec 13-14, 2019.

2019

2.Sung Yul-Wan, Ogawa Seiji

Functional characteristics of stimulus driven resting state fMRI signals

The 46th annual meeting of the Society for Neuroscience, Chicago(Convention Center), USA, Oct. 19 -23. 2019.

2019

Sung Yul-Wan, Ogawa Seiji

Evaluation of intrinsic properties in resting state fMRI signals by multi-echo EPI

The 47th annual meeting of the Japanese Society for Magnetic Resonance In Medicine, Kumamoto (JAL hotel), Japan, Sep. 20-22,
2019

2019

5.Sung Yul-Wan, Ogawa Seiji

Difference in functional characteristics of task-fMRI and resting state fMRI

The 25th annual meeting of the Organization for Human Brain Mapping, Rome (OperaHouse), Italy, Jun 9-13, 2019

2019




5.Sung Yul-Wan, Ogawa Seiji

task related regional difference in temporal characteristics of fMRI signals

11.The 25th annual meeting of the Organization for Human Brain Mapping, Rome (OperaHouse), Italy, Jun 9-13, 2019

2019

Whang Seok-11, Sung Yul-Wan, Chung Junyoung, Ogawa Seiji

Evaluation of higher spatial resolution fMRI and functional specificity by 7T MRI

International Congress on Magnetic Resonance Imaging (ICMRM) 2019, Seoul (Grand Walkerhill Hotel, Korea), Mar 28-30.

2019

Kikuchi Y, Sung Y, Ogawa S

Quantification method of brain networks and estimation of network measure

The 21st Congress of Japan Human Brain Mapping Society, Tokyo (The University of Tokyo), Mar 15-16

2019

Whang Seok-11, Sung Yul-Wan, Chung Junyoung, Ogawa Seiji

High resolution functional imaging of motor/somatosensory cortices by 7T

International Congress on Magnetic Resonance Imaging (ICMRM) 2018, Seoul (Grand Hilton Hotel), Korea

2018




11.Sung Yul-Wan, Ogawa Seiji

Modality-dependent functional specificity in resting-state fMRI signals

The 46th annual meeting of the Japanese Society for Magnetic Resonance In Medicine, Kanazawa, Japan, Sep. 18-20, 2018.

2018

10.Kang Daehun, Sung Yul-Wan, Shioiri Satoshi

Estimation of physiological sources of nonlinearity in bold signals

The 26th annual meeting of Internatiional Society for Magnetic Resonance Imaging, Paris (EXPO), France, Junl7-21, 2018

2018

(Ogawa Seiji)

(00358813) (31304)

(Kawachi Yousuke)

(20565775) (31304)




