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Development of motor representation brain mechanism VR system using fMRI study: A
Pilot Study
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89 B Ailes 5 o] Wi B HAHUZY olslE el IMRIE o839t 57 AIARE st JPEE A
o] A3E A3) o] AES AlYsIATt fMRI task: visual feedbackS Al¥3h= tasket Ad3H= task & 7F
A)9] task® FAEIICE Ad AT} visual feedback®] Al FE|NS W= left superior orbital gyrus, bilateral
precentral gyrus, left superior occipital gyrus, left supplementary motor area, right thalamus, right postcentral
gyrus “12]1L right superior parietal lobule 22 g 9E0] AIS} F <t} Visual feedbacko] AFHE|1S W= left
precuneus, right middle temporal gyrus, bilateral supplementary motor area, right anterior cingulate cortex, left

Inferior temporal gyrus, left insula lobe, right superior parietal lobule, bilateral postcentral gyrus 12|l left
precentral gyrus &> FAE0] A3 Hch /MY AILHE FHA visual feedbacko] ARHUS B 25 &
ol WeE & wWAUES Yol & 5 UGl

Abstract In this study, we developed motor representation brain mechanism system using fMRI and
pilot study is performed, fMRI task were composed two tasks, which provided visual feedback and
hid visual feedback, Left superior orbital gyrus, bilateral precentral gyrus, left superior occipital
gyrus, left supplementary motor area, right thalamus, right postcentral gyrus and right superior
parietal lobule activated with visual feedback, Left precuneus, right middle temporal gyrus, bilateral
supplementary motor area, right anterior cingulate cortex, left Inferior temporal gyrus, left insula
lobe, right superior parietal lobule, bilateral postcentral gyrus and left precentral gyrus activated
without visual feedback, We could found brain mechanism of motor representation using without
visual feedback.
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J8 2. 25 BAS RYst= MR A task
(a) visual feedback2 M|B5t= task
(b) visual feedback2 XIEtsh= task

2.3, Hjojef &3

fMRI 92 Zd H=2 B9 15T MRIFH|(GE
Medical System) ARE3}%TE BOLD(blood oxygenation
level dependent) A& EPI(echo planar image) sequence
(Gradient Echo)Z3dlo] Axial ko=  &oJsigirh
(64%x64%30 matrix with 3.75X3.75X5—mm spatial
resolution, TE: 14,3, TR: 2s, FOV: 240mm, Slice
thickness: 5mm, FA=90, # of slices: 30). T1 o]u]jX|=
FSPGR(fast spoiled gradient recalled)
Coronal HI3Fo & 3} rH256x256x116 matrix with
0.94X%0,94 X1,50—mm spatial resolution, FOV: 240mm,
Thickness: 1,5mm, TR: 85s, TE: 1.8s, FA: 12, # of
slices: 116). A= ZkzF 55 E9F visual feedback®] A|
THE task®t AHEHE task 2714 tasks FERICH
TaskE k= SAlo] fMRI 570 o]FolFch,

sequence=

2.4 Hlojgf 24

18l 3. visual feedback HIZ O{50f| e | EAMs}
(a) visual feedback M2,

MRI dlojglE& EX37] 938 AFNI(Analysis of
Functional Neurolmages, Ver, 2007 05 29 1644)& o|-&
sHoitt. fMRI AlZE 32 volume datasetl & AJ51S
I, BOLD Alz7} oF4E7] A2 A2 5 volume A|#3}S
o, w2 FAUS AT s AAE HelE Y
HA GAS 71F0 8 YA GARS A3 (registration)
ek, F Alss AT SIo) Despiked oL83T,
Zjutch T2 fMRI A13.9] baselineS WF7] 93t A|7H4
XZ3HTemporal Normahzatlon)— |F T} DetrendS ©]-&
sfo] fMRI 4129 Lineardt A%E AASE . Mo &
2ol ofgt fMRI Al%o] HPgdAQl & AANT7]
4]  Low—Pass filter(0.15(a—1)+0.7(a)+0.15(a+1))S
Ao AJ7HE WK Temporal Smoothing) & dF3iTt.
o|n|] tlolelE Yefole} F3E(Talairach space)2 HES|
F7] $J3llA AFNI AZESQJofoflA] Zro] AlF-3H= Montreal
Neurological Institute(MNI) N27 templateS ARE3}o] T1
Hlolg & o]=A18 R7MH(bilinear interpolation) o2 F7F
2 ®Z3KSpatial Normalization)S 3}t EPI Ho|g=
FZF3HNormalization)dt T1 o|u|RAS AREEle] 2x2x2mm3
9] =R o|FAF H7FH(bilinear interpolation) &2 F-
72 7&3KSpatial Normalization)S 3}t 37+ B&
3KSpatial Smoothing)x= FWHM(full-width at half
maximum)S 8Smm=E 3Fo] 7FA|QF ZE(Gaussian filter)

2 AHgstat

™

A & General Linear Model-2 AR
3t ;5__@, S %—c‘s}oq visual feedbacko| AlgE= 7}k ek
H A3 We A p0.0019] S-ofgo]

J+ S sk

£4 A3} visual feedback®| A|lFE= IAIQ}F APtE=

“ 480080545 v0dd

EH (p¢0.001)

, (b) visual feedback Xttt
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H 1, visual feedback HIBEIAS o | 43t HH (p(0.001)

Center coordinates

Brain region Volume y . Mean t Maximum t
Left Superior Orbital Gyrus 2600 11 -59 2 41891 5,8619
Right Fusiform Gyrus 792 25 79 -2 4,2443 6.2423
Left Inferior Frontal Gyrus (p. Triangularis) 584 37 -13 20 37922 4,347
Left Linual Gyrus 448 =21 73 -14 3.6543 42584
Left Precentral Gyrus 440 —55 1 36 3.6666 4,0745
Right Precentral Gyrus 384 33 17 50 3.7727 46497
Left Supra Marginal Gyrus 368 —-45 27 30 3.7504 4.3281
Right Cerebelum (VIII) 336 23 63 —42 4.0053 5.1347
Left Cuneus 256 -15 77 32 3.6261 3.986
Right Thalamus 240 11 27 14 3.8703 4,8265
Right Postcentral Gyrus 152 45 25 54 3.831 4,561
Left SMA 128 -9 3 56 3.7089 4,2395
Left Middle Frontal Gyrus 112 -37 21 46 3.7443 4,2879
Left Calcarine Gyrus 88 -5 95 -14 3.4948 3.6674
Left Insula Lobe 88 —25 —29 16 3.494 3.6265
Right Middle Frontal Gyrus 80 37 —41 18 3,58 3.8415
Left Superior Occipital Gyrus 80 -19 89 30 3.641 4,0778

H 2. visual feedback AITHE|RS off k| &Mt HH (p(0.001)

Brain region Volume

Center coordinates

Mean t Maximum t

y z

Left Precuneus 1992 -5 —-53 60 3.9416 5.6529

Left Middle Cingulate Cortex 1968 -15 1 36 3.9158 5.1531
Right Fusiform Gyrus 1880 43 —27 -10 42018 6,051
Right Middle Temporal Gyrus 1304 59 -7 ) 41053 5.2057
Right SMA 824 3 1 54 3.6489 40968

Right Cerebelum (VIII) 800 17 -59 —-48 3.8489 5.1025

Left Angular Gyrus 520 -35 —61 28 3.8457 45727

Right Anterior Cingulate Cortex 456 3 23 8 3.8679 46822
Left Inferior Temporal Gyrus 432 —49 —-55 -20 3.6042 3.9528
Left Insula Lobe 416 —29 =33 22 3.948 4.8538

Left Postcentral Gyrus 400 -43 -43 54 3.744 4.417
Left Superior Medial Gyrus 392 -3 45 30 3.7939 45587
Right Superior Temporal Gyrus 248 53 —-33 16 3.6881 4,2303
Right Inferior Occipital Gyrus 216 33 —87 —12 3.5891 3.8536
Right Inferior Temporal Gyrus 208 45 3 -30 3.6916 4,0433
Left Fusiform Gyrus 208 -23 79 -16 3.6105 3.9449

Left Superior Occipital Gyrus 208 =21 —69 22 3.5618 3.908
Left SMA 200 -3 —17 66 3.8096 4 4516

Right Middle Cingulate Cortex 160 3 17 34 3.6432 42405
Left Inferior Frontal Gyrus (p. Orbitalis) 152 —-45 33 -10 3.7571 4.2902
Right Superior Frontal Gyrus 144 17 7 44 3.652 40772
Right Superior Parietal Lobule 120 25 -53 66 3.7231 4,3569
Right Supra Marginal Gyrus 96 55 —29 46 3.7001 4,0331
Right Postcentral Gyrus 88 39 —23 30 3.5573 3.7066
Left Precentral Gyrus 88 -43 -5 50 3.6487 3.8976
Right Paracentral Lobule 88 3 -27 58 3.5286 3.7632
Left Middle Temporal Gyrus 80 —53 —43 6 3.4949 3.632
Right Inferior Frontal Gyrus (p. Triangularis) 80 45 27 14 3.4649 3.5537

A9 H Y 1Y 33 3 1, 29 o] YERylT Visual
feedback®] A|&E+= tasko|A]= left superior orbital
gyrus, bilateral precentral gyrus, left superior occipital
gyrus, left supplementary motor area, right thalamus,

right postcentral gyrus, right superior parietal lobule Z-&

g E5o] ZA3) FQ1, visual feedbacko] A tasko) A
+ left precuneus, right middle temporal gyrus, bilateral
supplementary motor area, right anterior cingulate cortex,
left Inferior temporal gyrus, left insula lobe, right

superior parietal lobule, bilateral postcentral gyrus, left

731



olfl Aol & Al wE M WAYZY olsiE
T AL W MR A taskE AT AR A
W9l 122 sletol oMl Adac ol A
visual feedback®| A ZH taskel AHE taskol|A WAE=
k] gL zlo)7} QIQict Visual feedback®] ZFHE taskol|
A anterior cingulate cortex, parietal cortexS H|E3t
motor cortex Z& P90 S IS HAUTh o] F
anterior cingulate cortex®] EAJsl= Ad|Ed 7 3x}
oA A FA] FFto] Uehdthe 7189 A-Ante} H
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