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MATLAB I Cspm.m #3317 L9,
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- IMRL] #7 YV >v7 LET,
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Realign (Esti.. ~ Slice timing

Coregister (E... ¥ Normalise (E... ~

« DICOM Import] Z#27 U w27 LE7,
- k@ Batch Editor 7308 % £,



B Batch Editor - m] x

File Edit View SPM  BasiclO El

==

Module List Current Module: DICOM Import

DICOM Import <X ~| Heli on: DICOM \miorl .

Directory structure for converted files No directary hierarchy
QOutput directory <X
Protocol name filter x
Conversion options

. Output image format Single file (nii} NIfTI
. Use ICEDIms in filename No

Gurrent Item: DICOM files

v Specify
DICOM files £

Select the DICOM files to convert.

- DICOM 77 A V%i#ER L, [Done] #7 U w7 LET,

« IZ, Output directory (H1%6) #HEELET,

B 2atch Editor - O X
File Edit View SPM  BasiclO »
D |k
Module List Current Module: DICO M Import
[picEMimport <X ~| Help on: DICOM Import -
DICOM files 2048 files

Directog structure for converted files No directoi hierarchﬁ
p

Protocol name fitter x
Conversion options

. Output image format Single file (nii) NIfTI
_Use ICEDims in filename No

Current Item- Output directory

v
Oufput directory -

Select a directory where files are written.




B Batch Editor - O X

Eile Edit VMew SPM  BasiclO »
= =R
Module List Current Module: DICOM Import
DICOMImport .~ ~| Help on: DICOM Import A
DICOM files 2048 files
Directory structure for converted files No directory hierarchy
Output directary .._fMR\* nii

Protocol name filter
Conversion options

. Qutput image format Sinale file (nii) NIfTI
- Use ICEDims in filename No

Current Item: Qutput image format

Two file (img+hdr) NIfTI £
A4
) Specify..

DICOM canversion can create separate img and hdr files or combine them in ane file.
The single file option will help you save space on your hard disk, but may be
incompatible with programs that are not NifTl-aware.

In any case, only 3D image files will be produced. v
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1.2 Segment
Z OEAEN HIXSPMS8 # W E T,
« A==2—J 1 Segment TR L 7,
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Realign (E... ~ Slice timing Smooth

Coregister {... +| |Mommalise (... .. m

Specify 1st-level Rewview

Specify 2nd-level Estimate
Resultz

Dynamic Causal Modelling

SPM for functional MR/

Display Check Reg | |Render... .| |FMRI >
Toolbox: o PPis ImCale DICOM Import| | |
Help Utis... o Batch Quit

« Data Z#3#R L. [Select Files] #7 U v 7 LEJ,

u Batch Edter — O
File Edit View SPM BasiclO
= =R
Module List Current Module: Seement
Segment =X ~ H:—:—IE on: ngem €3
Output Files
. Grey Matter Mative Space
. White Matter Mative Space
. Cerebro-Spinal Fluid Mone
. Bias Corrected Save Bias Corrected
. Clean up any partitions Dont do cleanup
Custom
. Tissue probability maps Jfiles
~Gaussians per class [2224]
1 1 _ 1 L
Gurrent Item: Data
-~
L

w Select Files

Select scans for processing This assumes that there is one scan for each subject
Mote that multi-spectral (when there are two or more registered images of different
contrasts) processing is not yet implemented for this method.
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\m3D.nii, 1

Qutput Files

. Grey Matter MNative Space

- White Matter Native Space

. Cerebro-Spinal Fluid None

. Bias Corrected Save Bias Corrected

. Clean up any partitions Dont do cleanup

Custom

. Tissue probability maps Jfiles

. Gaussians per class [2224]

Gurrent Rem: Data

D:isubjectind\m3D.nii, 1 ~

v Select Files
Data "

Select scans for processing. This assumes that there is one scan for each subject.
Note that multi-spectral (when there are two or more registered images of different
contrasts) processing is not yet implemented for this method.
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Specify 2nd-level Estimate

Results

Dynamic Causal Modelling

Display Check Reg Render... ~ |FMRI ~
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- Data C New Subject B L £,

+ Source Image Z#R L, [Select Files] #7 1U v 27 L%,
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Module List

Normalise: Estimate ~
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Gurrent Module: Normalize: Estimate & Write

Help on: Normalise: Estimate & Write 2
Data

. Subject

.. Source Image 0B D-4pdim3D.nii,1
.. Source Weighting Image 0 files
.. Images to Write -0BD-4pd\m3D . nii, 1
Estimation Options

. Template Image __.B\templatesiT1.nii 1
- Template Weighting Image 0 files
- Source Image Smoothing 8
. Template Image Smoothing 0

__Affine Reqularisation ~ |CBM space femplate ¥
Gurrent Item: Template Imaege

E:\MATLAB\spm8\templatesiT1.nii, 1 2

Template Image

Select Files

Specify a template image to match the source image with. The contrast in the
template must be similar to that of the source image in order to achieve a good
registration. It is also possible to select more than one template, in which case the
registration algorithm will try to find the best linear combination of these imagesin  «

CEFRE VB Y s LET,

c ROMPFIRSNET,
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Spatial Normalisation

image - ExMATLA [ mD. i

Linear {affine} component

X1 = 09757 +0.0357Y +0.0367Z +1.683
Y1 = 0.058% +1.021%Y +0 4047 43 645
Z1 = 00607 03807 +1.01477 -2.208

16 nonlinear tterations
7 %9 %7 basis functions
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[Convert] R"& %27V v LET,
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_ Statistical Parametric Mapping
NIRS-SPM for Hear-infrared Snectroscopv

Bio Imaging & Signal Processing Lab. KAIST
— Data Conversion & Spatial Registration

[ ] [ with MRI  [] Stand-alone
ELUE [ Spatial Registration ]

— Model Specification, Reviewy, and Estimation

[ Specify 1st Level ] | Estimate ]

— Inference

Results fMRI | Results HIRS |

— Temporal Processing

| TimeSeriesAnalysis | | CMRO2ICEF Estimation |

L

TNE A= a—nD [Spectratech OEG-16] #3#IR L £,
Sampling freq[Hz]i%, [1.53) X AN LET,

Load] R& %7 Uy 7 L, RGET—F&un—RNLET,
VT [Save] R¥ &7 U w7 L, RIFLET,

© -
B NIRS_Dats_Conversion L= medie)
o

Swvetem configuration [] Manual hput
Spectratech OEG-16 -

— Parameterz
Tatal number of Ch.

Sampling freq[Hz] 154 Load
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I Wave length [nm)

correction DPF

Save

Load Parameters
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Specify 15t Level

[Specify 1st Level | "Z > %27 U v 7 LET,
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[ ErE l [ Spatial Registration ]

— Maodel Specification, Review, and Estimation
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— Inference

Results fMRI | Results NIRS |

— Temporal Processing

| Time Series Analysis | |  CMRO2ICBF Estimation |

[Select nirs datafile] R"¥ %27 U v 7 L. 1.Convert TIRIELT=T — X &3t riARAE

‘a—o
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[Specification] "¥ %7 V) v 7 LET,

Bl NIRS_Specification o

— Specification setup
MIRS data filename
CEMATLAB¥NIRS SPM_w3_2 r2¥Mow24 PFCI0

[ Select nirs datafile ]
SFM directory

Citemp
[ Select SPM directory J
= Hb [ Deoxy= Hb [ Total- Hb
[ Specification |
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AHITIE, Tsecs) ZEEIRL F9,

Load*.mat file |X II (No) %JZEIRL £,
{Multiple) Conditions - names, onsets, durations

load*matfie? | @ || m |
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FRBE SR L £,

ABICIE, KB HERI % hrf(with time and dispersion derivatives) Z %R L £,

hrf (with time derivative)
hrf (with ime and d

Taskl Task2 Task3

III I I I I L
0 10 20 30 40 50 60 70 80 90 100

AEITlE. 3 ODH AT TT,
1HZHIZ., 20OV MEIZ 10 D Z 27 2% L £,

a5 |

Session 1: trial specification in secs

numkber of conditionsdrialz 3

name for conditiondrial 1 % trial 1

wector of onzets - trial 4 20

duration[s] (events = 0)
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2 /A, 50 B D 10 BHO X 27 Z2F i L £

name for conditionfrial 2 7

vector of ongsts - trial

name for condition/rial 3 %

wector of onsets - trial 3

duration[s] (events =0
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KB, /AR FOREMBABRL £,
ABICiE, DCT (B =V v ZH) ZHVET,

Detrending?

INARAT ANEDH y NATET 75/ bD 128 E LET,
Detrending? DCT

High-pass filter cut-off [seconds 128

Low-pass filter’

H—/SA 7 4 )V E—EE A BRI L7,
A TrE, hrfZiER L, Correct for serial correlationsifnoned U F 7,

* Precoloring method (low-pass filter) :
LPF-Gaussian or hrf + Correct for serial correlations —none CidPrecoloring
method? IR,

+ Prewhitening method (high—-pass filter):
LPF-none + Correct for serial correlations —AR(1) ClXPrewhitening method? 2R,
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Detrendings

High-pass filter cut-off [seconds

Low-pass filter?

Correct for serial correlations?
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ZrUNE SRERE Forly HAL YW TADReP ol oty J’\Iﬁ(ﬂ Colours DUP SPM-Prir Results—F TASKE ~

Statistical analysis: Design

Sn 1] trial 1°bF(1)
Sn 1) trial 1°b12)
Sn 1) trial 1°b1@3)
Sn 1] trial 2*bH{1)
Sn 1) trial 2*b12)
Sn (1] trial 2°b13)
Sn (1] trial 3*bF(1)
Sn 1] trial 3*b12)
Sn 1] trial 3*b13)
Sn (1] canstant

images

parameters

L L T T T T T T T [ | oewssmmmymekn

parameter ezimabiity

Design description...

Basis functions : hrf (wih fime and dispersion derivaives)
Sampling period sec : 0.65359%
Total number of samples - 501




2.3 Estimate
[Estimate] "Z %227 U w7 LET,
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Bl NIRS_SPM (SR

_ Statistical Parametric Mapping
NIRS-SPM for Near-infrared Snectrosconv

Bio Imaging & Sighal Processing Lab. KAIST
— Data Conversion & Spatial Registration

[]'With MRI  [] Stand-alone
’ EEINEC ] [ Spatial Registration ]

— Model Specification, Review, and Estimation

[ Specify 1st Level I Estimate |

— Inferenc

Results fMRI | Results NIRS |

— Temporal Processing

| TimeSeries Anaysis | | CMRO2/CBF Estimation |
\

[Specify SPM.matfile] "¥ > %27V v 7 L, 2 TE L7 SPM_indiv_HbO.mat]
ZHiABET, i T, [Estimation] RZ %27V v 7 LE1,
m NIRS_EstimatiDMElgﬂ

— Estimation setup

Irdividual Araheis [ Group Arahsis

Dr¥Matlab¥MNRS SPM w32 rd¥sPWLindiv_HaO

Specify SPM.mat file

— Group Analysis

Specify the individual results

W] Cwy-Hb [] Deoxy= Ho [] Total= Ho

Estimation
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2.4 Results NIRS
[Results NIRS| R"Z %7 U w7 LET,

[ k]
B NIRS_SPM (=R

- Statistical Parametric Mapping
NIRS-SPM for Near-infrared Snectroscopv

Bio Imaging & Signal Processing Lab. KAIST

— Data Conwversion & Spatial Registration
] [ with MRI [ Stand-alone

[ Spatial Registration ]

l Convert

— Model Specification, Reviews, and Estimation

[ Specify 15t Level | | Estimate |

— Inference

1 Results fMRI | Results NIRS |

— Temporal Processing

| Time Series Analysis | | CMRO2/CBF Estimation |

|

[SPM _nirs.mat] ~% T, 3 TE&L7- SPM_indiv._HbO.mat Z AJJ L F 7,
[Ch.Location| ~R#% > T, 5 ClERK L 7=sample_channel.mat %= AJJ L £,
['Views of the Rendered Brain] O 7 /L4 7 )251%, Frontal view 23R L 7,
[Contrast] R"¥ %7V v 7 LET,

" ~
— NIRS Results Vi
Dr¥hiat labihIRS SPMv3 2 r4¥SPM irchv HoO.rrat
Ch. Location Di¥hdatlab¥n RIS SPM I 2 rd¥sample_chanrel mat
“iews of the Rendered Brain—————————
Oy Ho ey Hi Tatal- Ho ( Frortal view x|
MRl option
p— value adjustment to cortrol TutE formula |:| Mare - value 005 D Edee
l View the Thresholded T- Statistic ] Expart Stat
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[Define new contrast] ™"¥ %27 V) v 7 LE9,
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ARRERRERER
fec to ]

lmame| (Z4RTEZATILET,
lcontrast] |ZEEHET D35 EAREBAIIRLET,

—
| e | )
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tpe

100000-100]

—

] e 0K HERRRRENER

-
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l[submit) RZ %27 Vw7 LET,

flame
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©
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)
OK| A& %r7 V7 LET,

1A a
fidfmiec

fype

Q) @

100000-100

.

-

A T— 3
_Reset | Cancel| OK |

-
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Done| ™"Z %7V w7 LET,

-
Bl SPM contrast manager C— =L

Select contrasts...

[otconrasts  Foonmass ol |
HHH ffepel - name

001{T} - Test Task N F

Design matrix

Define new confrast . | Reset| Done| parameter estimability

2

FHRDBR ST, t RERRN R RS NE T,

4 .
Bl NIRS_Results_Viewer i

— MIES Results Vi

Di¥Matiab¥NIRS_ SPMV3_2_r4¥SPM irdiv HbOL et
Di¥Matlab¥NIRS_ SPM32_rd¥eample_chanrel mat

Oy Hb Dexy- Ho Total- Ho ’7 Frortal view

Views of the Rendered Brain

—0.9651

H0.7427

0.0635

-

| MRl optian
‘r p— value adjustrrert to control Tuke formula [ | MNare wale | 005 [ Ede

l View the Thresholded T- Statistic l l Expart Stat l l Save Image
L — . T
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3. JIL—TEm
- individual f#HT

{lil % 7 —F TResults NIRSH {1 cinterp_SPM_nirs_HbOn_frontal.math' S 3.,
n {d B I,

- Estimate
group fEHT

(D Estimate T Group Analysisz &R

@) "Select SPM directory to be estimated & saved" T_ 11 ® T T RS H1-57SPM_group_HbO
_frontal.mat" MRS h ST (L ZHUELETE

@”The number of subjects” T, X BROFT —2FE LT

@"”The minimum number of overlapped individual subjects” TA — /AT~ & 8T
FragbIh T <¥<mapld fll # D7 —FTCE32D,

©"Specify the individual results " K 2% 7w 29 34 @ TCHREL-BOT 277 1ILEANT 3,
_CTADT BF—42h, “cinterp_SPM_nirs_HbOn_frontal.mat”,

®"Estimation”>h 3% 2w 54 34 F I —FEHTHBESH. “SPM_group_HbO_frontal.mat”
DBERShS.

- Results NIRS

(D”NIRS Results View”d>”SPM_nirs.mat"% 7' )= 4. ”SPM_group_HbO_frontal.mat"% A 3¢ 3,
& "View the Thresholded T-Sratistic”7h 2% 2w 24 54 Viewh I 3.
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4 . Spatial Registration
4.1 NIRS-fMRI alignment
PerE OMRITL B L0 | MERELZFRSEET,
[Stand-alone] (25 =7 Z\ 1, [Spatial fregistration] #27 U v 7 LE 7,

-) R — X

4 Statistical Parametric Mapping
NIRS-SPM for Near-infrared Spectroscoov

Bio Imaging & Signal Processing Lab. KAIST
— Data Conversion & Spatial Registration

[] stand-alone

Convert Spatial Registration

— Model Specification, Review, and Estimation

Specify 15t Level Estimate

— Inference

Results fMRI Results NIRS

— Temporal Processing

Time Series Analysis CMROZ/CBF Estimation
Inquiry Cluit
OB HENFRSIVET,
[Load Real Coordinates| #7 U v 7 L£7,
n Indicator Locations — x

Registration of NIRS Channel With MRI

_ Real Coordi (3D digitizer) — MNIC {mm)
References References
[ . | ~
v v
Optodes Channels

_ Information of Channels & Optodes ~ | | Export
v

Load Real Coordinates MR Image MIRS-MRI Alignment

Specification of Ch-Set View Ch, Save Ch.

Uzing txt file Uszing image Dorsal view Reset




[# of reference(marker) points| %72 FJ DT referenc & L CHIE L7-fEHFTE % AT)
LEd, (ex.4orb)

[#ofoptodes| &7 b — ROEZEZHIPNETOT, MELEAT b—FIEADLET,
i T, Patriot THlliE L7- reference & oputodes FEEE~ 7 A /L (xls) Z#RETL E7,
BT, Fy RV EK G EAT b= FESEXSMT T txt 77 AV EfRELET,

Bl sPms — m] x
Setup for real coordinates
# of reference (marker) points: 4
# of oplodes: 24

File name: dec18_1055_4ref.xls
File name: ch_config_3x8.txt

n Indicator Locations — =

Registration of NIRS Channel With MRI

— Real Coordinates (3D digitizer)—  MNI Coordinates (mmy
4 References References

] ~0.367

032 -8.298 11128

7285 7198 10458

21708 -0.454 1000
W W
24 Oiptodes 37 Channels
—-5.895 10.07 Information of Channels & Optodes w | | Export
13512 -9.304 8422
10534 -8478 7765 "

17805 -1.242 7643
14705 -7.408 §.217
1164 -7.42 5426
15.389 -5.417 5774
16776 -5.639 3703
12674 -5A7d 2628

18917 -2691 4318
16.291 -2.855 2396
13.307 -2.763 1119
15431 037 4213
16.31 n40g 2103

13316 0519 0947
18225 3423 5206
15618 3845 3.5

19R18 2700 9195 b v
Load Real Coordinates MR Image NIRS-MRI Alignment
Specification of Ch-Set iew Ch. Save Ch.
Lzing txt file Lzing image Diarzal wiew Reset
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MR Images|] #7 YV v27 L%79,
9. 1. F—XaE gLz, 'm3Dmii) 77 A VERELET,

B select anatomical (T1) image — [m| X
Dir D\
Up D: v
Prev D\ %7
Drive p v ~

7| Ed| R.| Done | Fir | * |
Select anatomical (T1) image

T, wm3Donii) 77 A NVEFEELET,

B select anatomical (T1) image - O *
Dir
Up v
Prev i
Drive - . |3D.nii1 ~
3Dr.nii,1
c13D.nii 1
c13Dr.nii 1
c23Dnii 1
c23Dr.nii,1
m3D._nii, 1
w3Dr.nii,1
wm3D.nii 1
v | |lwm3Dr.nii 1 v
7| Ed| R.| Done | Fit =
1

Selected 1/1 files.

—
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ROBENNLS BN Y F4,
u SPM& (oyama): Graphics = X
JHlB R\EE =RV BAD Y-LO FAIMTD  4UEIW ALTH)  SPM Figure L

- = File".._20171110\3D-4pdim3D.nii
Crosshair Position . )
- Dimensions:256 x 256 x 224
i + Datatype-float32
l‘:;nsw = IntensityY = 1 X
Bias Corrected
f;ﬁ::d{?n:";} g Vo size:-0.875 x 0.875 X 0.9
Origin-172 124 110
e ol 0 Dir Cos:-0.049 -0.002 0.999
pich frch 2 0.999 -0.000 0.049
roll {rad} 0 TR
yaw {rad} 0 : : :
resize {x} 1
resize {y} 1 Eull Volume - Hide Crosshairs
resize {7} L World Space ~| | bilin interp v
Reorient images... Reset. .. Auto Window ~ Add Blobs

e ———
Z OMEHE T, #ERE O EfE L . Patriot THIE U 7- BEEE 25t S ¥ F 9,

HE L7ZNEI . #] 2 iEnasion, AR, AL, cz D% 8 2 figilimifg EoOEEAZE D H L, [+)
7 Uw 7L, 4 HEFRELET,



cz O

!] SPM& (oyama): Graphics
LB \EE FEVW BEAD Y-IO

D4YEW) ANLT(H)  SPM Figure

Crosshair Position

mm: 5822094
(LS 146.6 233.7 1054
Intensity: 431148

right {mm}
foward {mm}
up {mm}
pitch {rad}
roll {rad}
yaw {rad}
resize {x}
resize {y}

i Il I =T = e e e

resize {zZ}

Reorient images... | Reset .

File:.._20171110\3D-4pd\m3D.nii
Dimensions: 256 x 256 x 224
Datatype:float32
Intensity Y =1 X
Bias Corrected

Vox size:-0.875 x 0.875 x 0.9
Origin:172 124 110
Dir Cos:-0.049 -0.002 0.999

0.999 -0.000 0.049

-0.000 1.000 0.002
Full Volume v Hide Crosshairs
World Space ~ | |bilin interp
Auto Window ~ Add Blobs
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n Indicator Locations

— *
Registration of NIRS Channel With MRI
— Real Coordinates (30 digitizer). — MHI Coordinates (mm)
4 References 4 References
9633 035 T T, . |
6032 -§.298 11.123 772 306 -332
7.285 7.193 10458 -804 332 -3
21708 -0954 10.001 -58 22 a6.4
v
24 Optodes 37 Channels
Information of Channels & Optodes ~w | | Export
13612 -9.304 4422
10534 -B478 7765 L
17.805 7242 7h43
14.708 -7805 6.217
11641 -732 5326
18.289 =637 5T
15.776 ikt 3703
12674 -BE78 2628
18917 -2591 4318
16.291 -2458 23046
13.307 -2763 1119
18931 0.37 4213
16.31 0408 2108
13316 0519 0.947
18.228 3423 5.206
15518 1846 328
19R18 2700 9198 v
Load Real Coordinates MIRS-MRI Alignment
Specification of Ch-Set \iew Ch Save Ch
Uszire txt file Usine image Daorzal view Reset
e .
#o T, INIRS_MRI Alignment] #7 VU v 7 L., [m3D_sn.mat] #Bi& £7,

- Select the normalization transform pararmeter file
e oo
ZE - HLLIAIA-
EL L -
% 30_seq_inv_sn
% 30 seg_sn

Hec ¥ 30.en
B D ATV %) m30_sn

& gy0-f
| iy
SEPVI
= EoFy

B o5

b 2a-uup
25 Windows (C)
== Data(D)

= USB DISK (E5)

& OneDrive

= USB DISK (E) ¥

B8

MATLAB Data
MATLAB Data
MATLAB Data
MATLAB Data

I &M | m3D_sn

%
v O 3D-apdiEE pal
= ™ @

4

47KB

T0KB

22KB

22KB

| [MATIZL ¢ mat -

B bl
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ROBIAINFRSNET,

u Indicator Locations

Registration of NIRS Channel With MRI

_ Real Coordinates (30 digitizer) NI Coordinates (mm).
4 References 4 References
g, I -
6032 -R298 11123 2 06 -a82
7285 7193 10450 04 332 -3l
2708 -0954 10001 58 22 964
W W
24 Optodes 37 Channels
95 ~ MMNI Goordinates Expart
18612 -9804  ga22 T T
058 -5478 7766 Balily
17805 -7243  7E43 SESBZ i
14705 -7805 6217 :
1641 -732  53% GHOE 6D
18388 -5317 5774 GHOS: 55
15776 -5630 3703 GHOE: 52
12674 -5E7T8 2528 SEES i?
18917 -2691 1318 :
16201 -2855 2396 GHOS: 47
13307 -2763 1119 GHID: 47
18931 037 4213 8:}; fg
1631 nd0s 2103 :
13316 0519 01947 8:}3 gg
18228 3428 B206 :
15519 2846 325 v CH1E: 28
19618 2700 9195 Oﬁ]g: !_ﬁ‘ § v
Load Real Coordinates MIRS-MRI Alignment
Specification of Ch-Set iew Ch. Save Ch.
Using txt file Using image Dorzal view ~ | | Reset
[View Ch.] TTFHEMNTFTRNFRRINET,
u MNIRS_RegistrationResult_Viewer = *
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A FOEFT T, Brodmann AreaMRIcro) ZfE L £ 79 & . & F ¥ X /VITxI L7z
Brodmann JFEAEDOFERNFERENE T, [Export] TIOFHRN txt 7 7 ALV TIRIFESNE

ER

B Indicator Locations - x

Registration of NIRS Channel With MRI

— Real C (3D digitizer) — MNICs i (mm).
4 References 4 References

~
[ f 11.123 712 a0k -332
7.286 7193 10458 -804 232 -323
21708 -0954 10001 -h8 22 964
v v
24 Optodes 47 Ghannels
MNI Goordinates “ | | Export
Information of Channels & Optodes
MHNI Coordinates

Automatic Anatomical Labeling
Erodmann Area (M

LPEALD
Erodmann Area {Talairach daeman)
GHOg: 41 40 42
GHOY: 47 53 17

13307 -2763 1118 GH10: 47 55 -10

18931 037 1213 GH1T: 35 B5 29

1631 0408 2103 GHIZ 40 B4 4

13316 1519 0.947 GHI3: 23 83 42

18220 1423 5206 GH1& 27 69 18

16518 3546 395 GH15 28 89 -7

19R10 2700 2195 o CGHI16: 16 B5 30 w

Load Real Goordinates

Specification of Ch-Set

MIRS-MRI Alignment

Wiew Ch. Save Ch.

Using txt file Uzing imaze Dorgal view ~| | Reset

[Save Ch.] THERH DA% EOT v 2 AAERNPRGFINET,
ZO ch {EHRT t map BMERSINFET,

n Indicator Locations - *
Registration of NIRS Channel With MRI
— Real C i (3D digitizer). — MHNIC: i (mmy.
4 References 4 References
ST T - |
[ f 11. 772 306 -332
7285 7103 10459 -ana 332 -323
21.708 -0454 oot -G8 22 964
v v
24 Optodes 37 Channels
l Brodmann Area (MRIcro) ~ || Export
:gg;i :gig; gggg CH22:10 - Frontopolar ares, 093355 -~
17,805 _7042 7542 11 - Orbitofrontal area, 0066445
14705 _7805 6017 GH23:9 - Dorzolateral prefrontal cortex, 095111
11641 ~733 5.396 -4 - Dorsolateral prefrontal cortex, 0048889
18289 _5317 5774 GH24:10 - Frontopolar area, 099638
15.776 _5 539 9703 46 - Dorzolateral prefrontal cortex, 0.0036232
IE:EN _5:5?3 2:523 CH2E:10 - Fromt_opolar area, 0.037931
12017 _2%0] 1312 <11 - Orbitofrontal area, 096207
16201 _38EE 2305 GH26:46 - Dorzolateral prefrontal cortex, 1
13307 _5763 1114 GH27:10 - Frontopolar area, 074349
18931 037 4913 11 - Orbitofrantsl area, 017472
1ha1 0408 2103 46 - Dorzolateral prefrontal cortex, 0078067
13316 0519 0947 47 - Inferior prefrontal ewus, 00037175
13.228 3'423 5'205 CH28:9 - Dorzolateral prefrontal cortex, 038889
15512 1845 395 :45 - pars trianeularis Broca's arsa, 024537 w
17161 700 2195 hd < >
Load Real Goordinates MR, Image MIRS-MRI Alignment
Specification of Ch-Set View Ch. Save Ch
Uzing txt file Using image [Frantal view v Feset
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4.2 Spatial registration of stand-alone NIRS channels
NI~ v B 7T D8IV E T,
[Stand-alone| (ZF =7 %\ 1, [Spatial fregistration] #27 U v 7 LE 7,

T =

- Statistical Parametric Mapping
NIRS SPM for Near-infrared Spectroscopy

Bio Imaging & Signal Processing Lab. KAIST
— Data Conversion & Spatial Registration

[Jwith MRI V] Stand—alore
l Convert l [

Spatial Registration

— Madel Specification, Review, and Estimation

l Specify 1st Level ] l Estimate

— Inferenc

Results fMRI Results NIRS

— Temparal Processing

| TimeSeries Analysis | | CMRO/CBF Estimation |

['With 3D Digitizer| |ZF = v 7 & AILET,

[Select the file(Reference position in REAL space)] R"Z %27 U w7 L,
BIRVERL 7 2 **Origin.txt 7 7 A V& Gt iAAF T,

[Select the file(Optode and Channel position in REAL space)] R¥ %27 VU >~ 7 L,
PEVERL T A **Others.txt 7 7 A )V Z G HAIAFE T,
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MIRS_Registration_Standalone e |
— — i

Registration of NIRS Channel Without MRI

Without 3D Digitizer @) with 3D Digtizer
— Input panel of MMl coordinat

Optodes Ch. Config Chanrels
Select the file to contain M coordirates of MRS optodes

Select the SPM template to specify MM coordinates

Clear all

— From Real Coordinates to MNI Spaci

| Select the file (Reference position in REAL space) |

1540 _Origin.csv

| Select the file (Optode and Ghanrel position in REAL space) |

1540 COthers oo

| Registration (use the NFRI function) |

| Project MM Coordinate to Rendered Brain |

— Specification of Channel-Set

Using b file Lsing image | |Dersal view ~|| Reset
| “iew Optodes on brain ‘ | Sawve |
Spatial information of chanrels ard optodes - | [T —H

Registration(use the NFRI function) | R > %7 Vv LET L, LTOEENETR

SNEYS

MNI Estimation a

Y
= ﬁ

rs

0 he poi to pr
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Tr1IME) #REEE) ET(VJ fEAD Y—IUT) FAORTHD) i) AL
Odde | | ARV ELN- S 0E aOd

2r-IAE) FREIE) ﬁT(V) AL ‘_JL'() TAORZHD) D) AJLTH)
ﬂlﬁﬂ\é I% +\_\®.@£'@y DlEl m O

[Project MNI Coordinate to Rendered Brain| "% %27 U v 7 L, TillimmE &R S
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ﬁ-i—a—o

B v Regirasonneou vieve: S =«

[View Optode on brain] A% > %27 V> 7 L, FilEEEZRR~RIEET,

B s renered. ot view e =

—%iews of the Rendered Brain
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NIRS_Registration_Standalone =a

Registration of NIRS Channel Without MRI
() ithout 3D Digitizer (@) With 3D Digitizer
— Input panel of MNI coordinates

Input poirt is about (@) Optodes Ch. Config Chanrels
Select the file to contain MM coordinates of MRS optodes

Select the SPM template to specify MM coordirates
WM coordinate of specific optodes:[ Optd & x, v, 2 |
| Add |[ Detete |[ Clear al

— From Real Coordinates ta MNI Space

[ Select the file (Reference position in REAL space)

| MNov23.01_origincov

[ Select the file (Optode and Channel position in REAL space)

| NovZ3 01 nthers cov

‘ Registration (use the NFRI function)

Project MM Coordinate to Rendered Brain

— Specification of Channel-Set

‘ Using txt file ‘ Lsing image ||Fmr¢8| view ']

Yiew Optodes on brain | | Sawve

Brodrann Area (Talairach dasmon) v] II)JJJI‘?\

— r\l

CHX? 9 — Darsolateral prefrontal cortex, OO 2766
CHX? 10 - Frontopolar area, 083085
CHX? 46 — Dorsolateral prefrontal cortex, 010638

CHIE 10 — Frontopolar area, 099608
CHE ¢ 46 — Dorsolateral prefrontal cortex, 0.00G9216

CHM 10 - Frorntopolar area, 1

(2]

=

-

[Save] RZ %7 Vv 7 L, F¥RWET —F (ex. “sample_channel”) %7 L F

ER
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Appendix 1

[MTnput point is a

Channels Input

bout Channels| O&HE

Patriot data Z#t> —/L {2\ T, Input point T Channels #84R L 72854, NIRS-SPM
@ Registration KD FIH

(McChannelZ&&1R -1

@fRLVT. g
With 3D Digitizer&&

B NIRS Registration_Standalone —

Registration of NIRS Channel Without MRI
@ Without 30 Digitizer (O With 30 Digitizer

— Input panel of MHI

Input point i about () Optades  Oh. Confie_, @ Bhannsis

Select the file to contain M inates of MIRS channels
template to specify MNI coordinates

Coordinate of specific channell Ch # x v.2 ]

|~

Add De\ew

1 Select the SPM template to specify MNI coordinates

— From Real C

to MNI Spac

Select the file (Referengam@iion in REAL space)

i file (Optode and Channel position in REAL space)

Registration (use the NFRI function)

iR

Project MKI Coordinate to Rendered Brain

of Channe-Set
’V Using txt file Using image | |Dorsal view Reset ‘
Vigw Optodes on brain Save
Spatial information of channels and optodes ~ Export
~
11,
ceiving the MNL coar—
1} maual input af MNI coordinates,
2} chaice of MNI coordinstes from SPM template images.
v

B NIRS Registration_Standalone - X

Registration of NIRS Channel Without MRI
O without 30 Digitieer @ ifith 30 Diettzer
— Input panel of MNI

Optodes Ch. Config Channe ks

et the file to contain MMI coordinates of NIRS channels

Add | Delete | Clear all

— From Real Cq to MNI Spa

Select the file (Reference position in REAL space)

Select the file (Optode and Channel position in REAL space)

Registration (use the NFRI function)

Project MKI Coordinate to Rendered Brain

of Channek-Set.

’V Using txt file Uzing image | Dorsal view Reset

View Optodes on brain Save

Spatial information of channels and optodes ~ | | Export

~

incorporated in NIRS-SPM
allow spatial registration of NIRS charnels fram real space to
MMI space:

In order to producs results using this function, you are also
required to cite the following paper in addition to NIRS-SPM
papers (e et al, 2009; Jang et al, 2009) v
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Appendix 2  Artinis Data
Oxysoft (Artinis) 7 —# #3584, bxysoft2matlab] >—/L&H\), oxysoft
7 — 4 %&”xxx_converted_data.mat” (225 L £9,
NIRS-SPM TiZ, "Convert’|Z A 7" L”Spatial Registration”>» 5 AR L £ 97,

”Specify 1st level’®”NIRS data filename”|Z”xxx_converted_data.mat” ¢ E L £

(1)

(2)
(3)

o DABRIIASC L [ CAABIZ 2 0 £,

B NIRS Specification — >

— Specification setup

MIRS data filename
CEMATLABY ARTIMNIS¥0930_ 30 converted_dat:

Select nirs datafile

SPM directory
CAMATLABARTINIS

Select SPM directory

Oy Hb [] Deoxw Hb [] Total- Hb
Specification

B NIRS Results Viewer

— NIRS Results View

SPM nirs mat CEMATLABYARTINIS¥SPM indiv_HbO mat
Ch. Location CEMATLAB¥ARTINIS¥channe|_0930_30 mat

Cxy- Hb Dezxv- Hb Tatal- He

[ Owverlaid with fMRI activation

Contrast

p- value 005 Brain wiew |Dorzal wiew e

Correction Expected EC [ Tube formula [] None

Export Stat.

Activation View

Save Image

Uk

41



	・計算環境
	NIRS_SPM解析の流れ

	１． データ前処理
	２．個人解析
	３．グループ解析
	４．Spatial Registration
	Appendix 1 Channels Input
	Appendix 2 Artinis Data


