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nirsLAB #4459 8

# N 3| nirslab AT 844 R & o

(— Experimental Data and Condttions — Data Viewer
Load data raw data/config file (experimental) -] Plot Time series data
Imager System |NRScout | NRSport v
e Map Hemodynamic states All states
Load probes probelnfo file (pre-generated)
Set markers edit event file
Lo - — Data Analysis
Truncate Time series
Check SPM Level 1
Remove Discontinuities D
Remove Spike artifacts I} Lawai?
Apply Frequency filter
— Hi o ic States — Utiliti
y
Compute | Hemodynamic states ) _
Set parameters

— Running Status

(Welcome to nirsLAB ! P E
Please load raw data or nirsinfo fie !

—. L% HKEMSZH (Experimental Data and Conditions)

— Experimental Data and Conditions

I Load data ] Eraw data/config file (experimental) T,I
Imager System 'NIRScout / NIRSport =
I Load probes ] probeinfo file (pre-generated)

’ Set markers ] | edit event file v




% 4| B 4

JIANCHUANG TECHNOLOGY

1. #e# %K% (Load data), = load data, % %] .config & &6 L4, REFEATH,

— Experimental Data and Conditions

T Data Viewer
- — ~
l Load data 4 Experimental Config (*_config.txt) - -— g
Imager System EREED: | | deme | «EBEckEr
o= £ . e
l Load probes !‘r_‘p o
ﬁiﬁ'ﬁ%ﬁlﬁ{]fﬁ | Conditions 2017/4/14 9:31
|, Detectors 2017/5/18 14:59
I Set markers gl
- | exportData 2017/3/7 13:58
| mappings 2017/4/14 9:31
S | mapping
— Data Preprocessing———— . 1 nirsSPM 2017/4/14 9:31
= | demo_config.tet 2013/10/21 5:22

Gy

Pelgh _ —
— Hemodynamic States————— XHE W !I R

4 1 |

[
=~ gro |
P SERZERNT): I (#_config txt) L] HE I

|

verimental Config File

-

HHERHEEe, | REE, 2B E,

' | " A

B |
Bl Warning: the nirsinfo file may be overw... Elilg

Do you want to overwrite the existing nirsinfo file? (1—No; 2-Yes)
1 |

[oc ] [come]

—

2. MBIk 89 LA B (load probes), F A A “probeinfo.mat” & % 69 I 44

— Expenmental Uata and Lor . —Lata Viswer
’ Load data 4\ probe setup file(*_probelnfo.mat) - — g
Imager System EHEE @ | | demol j - EF B
o= £ 5 BYEH
’ Load probes [ e
ﬂ]ﬁl%ﬂﬁ‘]fﬂ . Conditions 2017/4/14 %31
}} Detectors 2017/5/18 14:59
’ Set markers i
- | exportData 2017/3/7 13:58
- BIEFER: 2017/4/14 9:31 2017/4/14 9:31
— Data Preprocessing——— _ =i 2017/4/14 331
: _' || demo_probelnfo.mat 2013/10/21 3:01 |
LY
=Y
Flgs —_
s TiEE: |[Load probelnfa £ile | 17 @
’7 TCHFZERID) I (*_probeInfo. mat) Li B |
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3. % & Markers, & Setmarkers 7 W &

— Parameters. (V) Raw Data and Markers Channelmean [ All channels Wavelength: [ v | Threshold. . 02 |(¥
Time unit - ) frames | 1 ; : ) i
0.495 |- wi
@ seconds
imulus duration : 049+ 51
. 10 10 -
] 0485
Number of conditions :
2 0.43 |
Sampling frequency :
0475 ] ‘ l ‘ H
7 H
e i .. L l"
SpeciE( conxij ' l.E_..I.EI_.._ = | b
I Condition Name
— Edit Event File. can siio i
Event file name - Oisits e | | | |
A ) ! 300 400 500 600
o 862 146.1 206.1 266.3 3262 38| Seconds
((Edit 1 Create | Drent fie Duratons ERECHES O] Reset
t10 10 10 10 10 10 10 10 10 10]
Condition
itions - (Name, Unit, Onsets, Durations)
— = = 2653 3282 3862 4464 506.3 5663  6262] [101
condiion2  seconds [1161 1761 2383 2953 3562 4164 4764 5363 5963 %62 [0
Save & Close
Close <« mm 3

B R IAE S8 2 R /AL S S ub ), WL R R B ] AR #E AT A,
Edit/Create iX B &89 448, 4 “AF7, X BIFZ)E 5+ Save &

Ll L |
prg” : g"
I Load probes ] B Help Dialog i
edi|
I SELmerkers ] i e The edited event/condition file [demo_cond.dat | has been zaved in:
D:AE B MninsofbwarehnirsLAB_demodatatdemol \Conditions

jta Preprocessing

P HATIX—F Z AT HATVT VAB L B F Markers 69— 2 & M o £ RNV 4789
AT A E @ik 2 — A - hdr B8 I, HEVAILE AT HF,

) Conditions
| Detectors
. nirsSPM
] demo.evt
| 7| demo.hdr
|_| demo.set
|| demowll
| | demo.wl2
|| demo_config.bxt
|_| demao_nirsInfo.mat

|_| demo_probelnfo.mat

U P

2017/5/3 16:40
2017/5/3 16:56
2017/5/4 15:21
2013/10/21 0:40
2013/11719 23:32
2013/9/19 1%:48
2013/9/19 19:44
2013/10/21 6:35

33
P

2013/10/20 23:22
2017/5/18 11:17

2013/10/20 21:01

arigss

i

gty

fEEEEEE 1KB
HDR =744 2 KB
SET i 1KB
WL 37 8,395 KB
WL2 7 8,395 KB
AT 1KB
MAT =i 3731 KB
MAT =2i% 3,713 KB
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T Z )G &AN T VA 2] Markers 69— B, % —3%| & Marker 49 & ZLE 1],
% — %] & marker 894 £,

8 8 8 8 8 8 8 8 8 8 8
8 ] 5 5

3 3 3 3 3 3 3 B 3 3 B
8 6 6 8

8 8 8 8 8 8 8 8 8 8 8
3 3 3 3

#”

Markers]

Events="#

86,40 1 300

116.40 2 404

146.40 1 508

176.40 2 612

236.40 2 821

296.40 2 1029

356.40 2 1237

416.39 2 1446

476.39 2 1654

&

[DataStructure]

3-D-

Eews 1,101 30, 408 18 20 305, 55 43, 50 6 4, 046 4 T8 28 3B B R BB TR BT B
8;9,10;9,11;9,13;10,9:10,10;10,11:11,11;11,12;11,13;11, 14;12,15;1%2,14;12,16;13, 9;13, .
2:14,14;14,15;14,16;15,12;15,14;15,15;”

S-D-Nask="#
1 0 1

—

0 0 0 0 0 0 0

=. HIEFH AL Data Preprocessing

— Data Preproceszing

Truncate

Remove

Remove

Apply

Time series

Discontinuities

Spike artifacts

Frequency filter

raw data

1. Truncate Time series, #E#48, A TRV B @ SPM 094t 52, &E
Marker A7 /& 89 # & H 4%, &3 Truncate 72 H N & :

[~ Potoptone [¥] Channel mean [] All channels. [F] n channels raw data -
Time unit ) frames. 058 1 | 1 1 I (e
wll
@ seconds 0.56 wi2
Markers - @ on
= 054
) off
052- -
Channel labels 8 on
oft 05— -
] View edited TS g 0ids 7
7] View merged TS :E 045- 2
T
044~ =
 Edtdata
042- -
Cut Sessions
04— -
Pauses -
W ; ARIMANI R ,
o P’ | | ‘
0 100 200 300 400 500 600
All cuts Seconds
e |0 T 0
List of All Edited Time Ranges ( frames )
Edted Time Windows. =
save & Close
Close
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4o/ & Cut, 4

HO, BAVXEATEHKY 20s

B Specify cut session param...

Retain data {in seconds) prior to the first marker 7
120

Retain data (in seconds) following the last stop marker 7.

l

[Cox ] [omen ]

2. Remove Discontinues & 1~ E 1%, & #F Remove &k #.

Channel me... 7] All chann... 7] n chann [raw data =]
STD threshold: 3 058 - ] :
il
] i ) 056 wl2
Time (7 frames @) seconds
Markers: @) on © off 054
Channel @ on off ns2-
. 05-
=
o 0.48-
=
£
= 046 -
Remove| Discontinuities E
Removing iy
0.42 -
0.4-
038- A M A~
) Pyt "
Voot T (LTI 1L T TTITTTIMET ™
Save &Cl.., 0 100 200 300 400 500 600
Seconds
Close Scale X-axis| 0S| (s)

3. Remove Spike artifacts £ 1H1%, F R AL BN R 21T 69 I,

0.58 —

0.56

0.54

052 —

05—

048 —

s gy

»

L 046
0.44 -
042~

0.4-

oL

ol

1
200 300 400 500

Seconds

n

(s)

|s)

0 690.5

List of All Selected Time Ranges

(s)

EIR.
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4. Apply Frequency filter 7 i 4t 32

[7] Channel mean  [] All channels [ n channels ?raw & fitersd data = |
Filter type: |Band pass - 058 - 2 g
Sampl Hz): 347 i
ampling rate (Hz): 3.47 T i
Roll off width (%): 515 | M
0.54
Low cutoff freq.(Hz): 0.01
High cutoff freq.(Hz): | g2 iy
0s5-
=
0.48 -
Data 2
EL 0.46 -
Time unit: (7) frames @ seconds
- - udd -
Markers: @ on ) off 04z -
Channel labels: @ on off
04-
0.3 ‘—ﬁ " N»’W"Hﬂ‘ N Ti A o
r " T' Y
L J iI I I I I 1 1 L

Save & Close 0 100 200 300 400 500 600
Seconds
Close Scale X-axis 0 8305 (s)

Tk RA RN F AR, EA (SK) #ERBH X E 69 5500
T, % Filter A48 0%, KRG &+ save %R G-

[
Filter type: |Band pass ...v 058 -

4 Low pass

Roll off width (% lai

omer | o,

Low cutoff freq.(Hz): 0.01
High cutoff freq(Hz): | g2 Lo
0&-
=
- o 048 -
Data E
EL 0.46 -
Time unit: (%) frames @ seconds
udd -
: @ ) off
Markers: @ on 7 o 047 -
Channel labels: @ on off
0.4 -
038 -

(E
Save & Clbse u

(
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=, #HH &3 HFIHKS Hemodynamic States

— Hemodynamic States

Compute ] Hemodynamic states

#—F, & E#H S FL Set parameters

u Parameters for Beer-Lambert Law =B8] &/
= Spectrum ;| from W .B. Gratzer o show spectrum ]
No. of wavelengths: 2 £ | o =
T T T T
Distance of first channel: 8000 W. B. Gratzer, Med. Res. Council Labg, Helly Hil,London =

N. Kollias| Wellman Laborateries, Harvard [Medical School, Boston
000 - B

[ betweens &d )
3 | (em)

6000
Baseline: (in frames)

5000

. 12185 |
totHb:| 75 | (uM) 40001 |

MVO2Sat] 70 | (%)
3000 F .

Differential Pathlength

Malar extinction coefficient (1/cmi/(moles/liter)

Factor 2000 —’_"_\——\\_
{ NPF) e ]
WLA1: 7.25 1000 — HbO
: —— HbR
WL2: | 6.38 | | ; E
650 700 750 800 850 900 950
Show DPF Wavelength (nm)
o
Molar extinction coefficients : (wavelength, for oxyH, for deoxyH)
760 14865865  3843.707 =
850  2526.391 1796643
Close "
R BINSHB T, REKAG.
K ~ v = I
% — 3, & compute , HH o AKS,
lamic States Utilities
’ ot ] Hemodynamic states F

- :
u Progress Bar [ =N %

Status

Computing hemo states

& probeinfo file ( demo_probein
& new probeinfo file has been |
& event file has been edited and
e raw data has been edited. Ple
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o, ¥ELEH

— Data Viewer
I Plot ] Time series data
I Man ] Hemodynamic states Al it -
1. B8] 53 69 4 4% & % time series data
~ ~ N > Ab ~ > ~
HAF— B E AL A A B A X G A 7] A2 PSD.
x 104 Hemoglobin Data: C1 (s1-d1) Gainset 5
. T T T T T T Hb;xy
j — Hbdeoxy
4 [‘ ~ Hbtot
= = 2 : 1 ﬁ NTy ﬂ H Ll
o2 T i ’ ot ) . I | i
=l Y \. = ﬁ ’ b .-J 4 ¢:- s
b = 2 £ 0 LY L il i
| g | = § I £l i il g
®oeim o omE et . RTUEE
o s = = a 2p J ‘ 1 I
= m m B oz om =
u = o 4t | B
P B /
= =y i ]
s 4
L 1 1 L L 1 1 1 L 1
200 400 600 800 1000 1200 1400 1600 1800 2000
Time Frame
Sensor range: (@ Zoom out (7 Zoomin
i d Ti 5
et Scale Y-axis I [ Scale X-axis ime range 12158
71 Detector Data | fitered data - | | Multi-WLs : zx 10'5 The Corresponding PSD Freguency Series
& T T T T T T T T T
@ Hemo Data Multi-nemo states -/ e :t;zxy I
—_— eoxy
—
o 08
— Other Vi 3
= g6} o
[ Block Averaging ] [ Matrix Mapping I 5
04 =
[ Stack Viewing ] l Gainset Viewing ] 5
A W.A B . .
e s in Unper ure = 002 004 006 008 Fregﬁlncy (qu).m 014 016 018 0.2
Close Scale Y-axis l [ Scale X-axis ] @ Linear ) Log () Y-Log
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AT AR, T AE A AN B 6 KB -FH{E. Save PR A 898 4& 2 4% data
FLIT ARG 7 dat A& X8 A

Block Averaging: demo == =
ging
@ Hemo Data i lin it B i1 @ 5econd Zoom: @ in () out
<FEG¥y & Hbdeory :3
Bl Figure 1 l == ﬂ
Detector Data Eile
- Gds R 09E[0E
i e OxyHb & DeoxyHb:  Channel 3 (s1—d4)
Conditions:  (2) 101 — OxyHb, condition1  H
— OxyHb, condition2
: = g DeoxyHb, condition1
12 i DeoxyHb, condition? ||
Data Amplitude: n = 6 b S
| i
: Al " P
Lo | _pooo3<ss? b=
Hi 0.0010809 £ 21 4
3
Time Window: o 0 ?é 3
525 (s) J
34 |
Duration: 2+ 4 4]
10 10
L L . L L L
-5 0 5 10 15 20 25 30
Seconds
X 10 S r— o, f— X 10
Channel Data 11 _3_4E5 A 2 .3_4M "
0 25 X 10“ o 104 0 25 4"
34 1 I 34 sil—
-34 -3.4
Fi - »- 0 25 0 25 @
igure: _34 i _34
in JPEG | 0 25 0 25
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2. ©#RKEHEA Hemodynamic states
HER Ao @K, ATUALERAG. FFAEGHFX, REFEZAY
BB, o Animate 3T AE A o SRS HE T RALH B R A5 @B

LAl 2L = | g
Tme: | 0 | fsecond Colrbar - Drotate [ on |
4 3
Map data  oxy o s oxyHb  Time frame: 324 Time: 93.1(s)  Noevent

NiRx atlas -
Low resolution NIRx ~ +

Units ) frame @ second
Probes @ on ) off
Glass view on off
10-20 system @ Ps @Ls

Animate Topo maps
e
Time delay | 0 (ms)

Label Anatomy
Radius 10 (mm}

[ save | |animeten =

-10-
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A, SPM 9 #

Statistical Parametric Mapping

Level 1 (within-subject)

— Single data specifi

|*==*_nirginfo.mat -

Hemoglobin data oxyHb =

— GLM analysi

GLM coefficients

— Data Viewer.

— Data ly

Level 1

Level 2

— Uit
— SPM result vi
= :
— —————— — — ! iE i y
Flattening artifacts has been done. If necessary, please run other data preprocessing operations ! L&
Fitering data has been done. Please compute hemodynamic states !

Load L5 &+ set, A
B IR A F ek R A

[ MIPAT ST ea L
1. Specify unit for design: @ frames seconds
= HRF Faramater Spacification
2. 3pecify basis function: hrf v E16 116032 View BE
B Figure 1: Plot bf = | B |
3 — =
File
Jede|aaove na
bf: hif —= Parameter: [6 16 1 1 6 0 32]
) ' ¥ y ! i
: 7 E— —— — — A A—
ol ow| /o . — LN T
0 oebfm S N S S — ]
B b NG M—
i I I i i I
— 0 3 10 15 20 25 30
Time [5]

hrf: T AAE H 5S BT 45 &3 .

-11-
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Parameter Setup for GLM Analysis (Level 1)

— Data Infon
Hb State Sampling Rate Frames (Scans) Mirs Channel Mo.
OxyHb | | 347 | 2137 | a4
MIRS data saved in: iE:\NIRX—new\Snﬂware\nirslah\nirsLAF.l_:Iemudata\demn1\nir55Pr.|\nirs_data |
GLM result saved in: EE:\NIRX- e\nirglab\nireLAB_ Tinir pm_data v]
— Model Specific
1. Specify unit for design (@) frames seconds
HRF Faramster Specification
_____,-l—l—'_‘—h_.__‘___
2. Specify basis function: Ghrf vD| 616116032 | ’ View BF ]
“‘""‘—u—__,_,—u—l"'/
3. Specify (multiple) conditions: |nir5Lah condition file i I View Convolution Model(s) ]

4. Temporal filtering: innne " Highpass period cutoff (s): 128 | | View DCT Set |
apksian FWHM (s): 4 | View Filter Matrix
L —

6. Pre-whitening: |nDne v] | View Filter Matrix (W) |

Model specification

5. Pre-coloring:

B Confirm, F8—1M%to#HE.

Statistical analysis: Design

S 1) condition2*h

=
=

=
=
&

(1) constant

images

parameters

fgray —> [ not unigquely specified)

parameter estimatility

Design description...

Basis functions : hri
Sampling period sec: 02383818
Total number of samples : 2137

it A3 GLM & 44

-12 -
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Statistical Parametric Mapping

8 Level 1 (within-subject)
- Progress Bar =| 8

| .mat -

Estimating GLM coefficients ..

oxyHb v-

— GLM analyzis.

Parameters

L

&.& View & & 432

€| SPM Result Viewer

l Specify SPM Result ‘ EANIRX-new\SoftwareinirslabinirsLAB_demodata\demo 1'\nirsSPMspm_data

There are 3 GLM coefficientz (betas) found in the specified SPM results.

: e -Progress Bar = =

Specify SPMC
= Specified Contrast: Initializing for mapping...
[] Save the specified resuts. ASCH Format ol B ! Close
| SFTT
[ SPM result visualization
Hemody SPM results
Run
Close
Runnin
[

TR —ANBEHFRER, TUKRE A B2 K. EARHMIELZAH SPSS
89 HAE

-13-
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s 2 T - _——
B LM Analysis: Topo mapping B e e e ] - ke L -
Colorbar

Beta Image (Hboxy): Model 1

3D rotate | on | |

Map style

© head surfa... | NRxatias

(") brain surfa... l-LDW resolution .. A
Probes @ on ) off
Glass view on @ off
10-20 system © Ps Ls
-
= o]
= ,.2
- -4
| Label Anatemy
Radius | 10 (mm) "
Save iFlg.ure : &
Format
Close
F& Matlab 47 7 L 3 LA+
| =3

MATLAE R2012a

e Edit View Graphics Debug Parallel Desktop Window Help

D 4 BmE Y o @Y B | @ | curent Folder D:\Program Files\MATLAB\R2012a\bin

-H@

shortcuts (& How to Add [Z] What's New

irrent Folder w0 2 X | Workspace

, « R2012a » bin » v 2 & G- o= a S ‘ Stack: Base - ‘@Se\eddata to plot

Value Min Max

.‘ Import Data

1 MName Name =

[E] worker.bat

[ ProductRoots
mw_mpiexec.bat
| mexutils.pm
|| mexsetup.pm
mexext.bat

L mexpl
mex.bat

[ mec.bat

[ mbuild.bat

4 matlab.exe
matlab.bat

| license.xt

=] ledata_utf8.xml

BHBEWD: | ssorr
p2t o

i nirsSPM_dema_detector_ OxyHb1_betal614

-] eEsEr
BHES
2017/6/14 9:57 I

-

b
ﬁi@%ﬂwﬁ

RE

Command Wind{j|

i

|| ledataxsd
2] ledatasxml
] insttype.ini
deploytool.bat
win64
util
registry
m3iregistry

1 [0 ] 3

|nirsSPN_deno_detector OxyHb2_betal  v| HF © I
| HUH

tEm
poaieilol

|Recognized Data Files

KO, TAALEEH

}l\%

FINE —ITRASLOFZ A,
%] SPSS 2 excle A4 477,

-14 -
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L
wto Ad
Select Column Separator(s)
bin » omma @ Space () Semjcolon () Tab () Other ‘ ] MNumber of text header lines: [_
Preview of E\nind\software\nirsLAB_demodata\demolinirsSPM\spm_data\ASCIT\nirsSPM_demo_detector_OxyHb2_betal.dat
- nirsSPM_demo_detector_OxyHb2_betal
sbat i 1 2 3 4 5 6 7 8 9 10
= 1_ 6.1196&-04_ 1.5892e-04 1.6778&-04_ 7.6511&-04: 9‘75478'04. 7.1141&-04: 2.37698-04: 3.5600&-04_ -1.1265&-04_ 2‘99253'04. 2.8268e-
2 -5.8504e-04| -1.5082e-04 -1.3672e-04 -7.3175e-04 -9.3195e-04 -6.8101e-04 -2.7490e-04| -3.6852e-04 1.0887e-04 -2.8608e-04 -2.6984e-
ml
i 4 " 3
sat = =
< Back | | Finish || Generate MATLAE code -

-15-




