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Amendments OBELAB
Amendments
Version Date Details Remarks
2.1 18.01.11 Compatible with Version 2.1
2.2 18.08.17 Compatible with Version 2.2
2.5 19.05.17 Connectivity function added
3.0+ 19.11.07 GLM function added
3.5 20.06.14 Bug fix, manual updated
3.6 20.11.13 GLM function modified
3.6.1 21.03.26 GLM and Connectivity nidufued




OBELAB Notation

Notation

Notation is a series of special symbols or conventions used in this manual to denote different
items.

This manualusesthefollo wi ng notation for usersd bette

r

Notation Description
L Used to denote a reference.
noo Example: See "Chapter 1. Overview."
Bold Used to denote GUI elements such as menus and buttons.
Example: dick the STOP button.
Used to list several menus or buttons in sequence.
g Example: Click the STOP > OPEN buttons.
= ABC
= ABC Used to divide or list items of the same level in an organized way.
= ABC
1 ABC
2 ABC Used to describe a work procedure in order.
3 ABC
(1
9 Used to name or describe components of an image.
©
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Starting NIRSIT Analysis Tool OBELAB

1. Starting NIRSIT Analysi s Tool

1.1 Getting started with the .e xe file

1.1.1 Install Matlab Compiler Runtime v9.8

You can download MATLABCompiler Runtime v.9.8, which is shown as R2020a(9.8), directly
from https://kr.ma thworks.com/products/compiler/matlab -runtime.html .

If MATLABCompiler Runtime v.9.8 is already installed on your PC under C:\Program
Files MATLABMATLAB Runime\v98, please skip this step.

§ £ (D) » MATLAB_Runtime_R2020a_Update 4_wing4 »

olg : SES 2T 2% 27
archives 9/18/2020 6:52 FM oz 4
bin 2020 6:51 PM oz E4
extern 0 6:52 PM o =4
java 0 6:52 PM oE E0
preductdata 0 651 PM og £4
reseurces 0 5:52 PM o =4
yE 0 G52 PM o E0
ui 0 6:52 PM oy =0
utils 0 6:52 PM oE E0
% app_uninstaller zip 0 3:54 PM TEEIP) D 19,897KB
=] MCR_license.txt 4:40 AM HAE B GKB
< setup.exe 0 5:58 PM SE =20 439KB
|| Vversicninfexml 0 6:48 AM XML =M 1KB
1.1.2 Double-click &Getup.exedicon shown below
Unpack and execute &etup.exebfile in the folder as shown below.
> NIRSIT Lite Analysis Tool(exe) > Matlab Compiler Runtime Installer v9.8 > v 0 Matlab Compiler Runtime Installer v3

~ -~ - -~ ~
i
archives bin java productdata resources sys ui
S
|
utils MCR_license.txt setup.exe VersionInfo.xml

1.1.3 Installation Process

1. After the main screen appears on the PC, please wait for a few seconds.


https://kr.mathworks.com/products/compiler/matlab-runtime.html
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2. (dick Next button shown on screen.

4\ MATLAB Runtime Installer - =} X

This application will install MATLAB Runtime.
MATLAB

R2020a

MATLAB and Simulink are regi d trad ks of The MathWorks, Inc. Please see
hworks.com/trad: ks for a list of additional trad\ ks. Other product or brand names
may be trad ks or regi: d trad ks of their respective holders,

WARNING: This program is protected by copyright law and international treaties. Copyright
1984-2020, The MathWorks, Inc. Protected by U.S. and other patents. See MathWorks.com/patents

) MathWorks*

3. Click Yes button to agree to the terms and conditions of the license

4\ License Agreement - m} X
The MathWorks, Inc. L
MATLAB RUNTIME LICENSE
IMPORTANT MOTICE

BY CLICKING THE "YES" BUTTON BELOW, ¥OU ACCEPT THE TERMS OF THIS LICENSE. IF YOU ARE NOT WILLING TO DO
50, SELECT THE "NO" BUTTON AND THE INSTALLATION WILL BE ABORTED.

1. LICENSE GRANT. Subject to the restrictions below, The MathWaorks, Inc. ("MathWorks") hereby grants to you, whether
you are an individual or an entity, a license to install and use the MATLAB Runtime ["Runtime"), solely and expressly for
the purpese of running software created with the MATLAB Compiler (the "Application Software"), and for no other
purpose, This license is personal, nonexclusive, and nontransferable.

2. LICENSE RESTRICTIONS. You shall not madify or adapt the Runtime for any reason. You shall not disassemble,
decompile, or reverse engineer the Runtime. You shall not alter or remaove any proprietary or other legal notices on orin
copies of the Runtime. Unless used to run Application Software, you shall not rent, lease, or loan the Runtime, time share
the Runtime, provide service bureau use, or use the Runtime for supporting any other party's use of the Runtime. You

Do you accept the terms of the license agreement? (@) ) Mo

4. If you already have a Matlab Runtime installed, please skip this step. If you need to re-
install Matlab Runtime, click I nstall button for installation.

4\ Folder Selection - [m] X

Choose installation folder:
C:\Program Files\MATLAB\MATLAE Runtime Browse... MA]‘L AB

Restore Default Folder R2020a

. MathWo
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5. Proceed with the installation.

4\ Confirmation

Installation folder:
C\Program Files\MATLAB\MATLAB Runtime'v33

Installation Size: 5,432 MB

Products:
MATLAB Runtime 9.8

Cancel

MATLAB

RUNTIMI

R2020a

) MathWorks*

6. Please wait until the installation is completed and dnstallation is completedshows up on

the screen. Click Finish button.

4\ Installation Complete

Installation is complete.

Cancel

Run6 NI RSI'T Analysisbé

1 Double click NIRSIT_Analysis_Toolk_v3.6.1.exebicon as shown below

MATLAB

R2020a

J MathWorks*

MIRSIT_Analysis_

Tool_v3.6.1.exe
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2 Splash screen

OBELAB

NIRSIT o

Analysis Tool

Please wait for a few minutes after the Loading Screen is turned off. Start Screen will show up
momentarily.
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2. Analysis Tool Outline

NIRSIT Analysis Tool is comprised of six panels, as shown below. This tool provides a variety
of functions that allow you to easily analyze and process measured data in real time. Chapter
2 describes the specific functions provided in each panel of the analysis tool and how to use

them.

£/ NIRSIT Analysis Tool GUI v3.6.1

NIRSIT3.db_test_000024_HG
NIRSIT3.db_test 000026 HC

frame)
0| 10 |sec([ 80 | frame)

Find Markers |Marker update

Time series graph by Channel I All Figure Close | | delete

Time Series

@ Raw
@ Optical Density

H
O Hb Concentratiol E

Show Indicate Marker & Task
M Show Task Number

Activation Map
oMsLL @

Channel Selection

O3cm ®15m @®212cm @ 3.35cm

Delete ,T l— l_
Multiple Channels | %€ |

W Allow toggling rejected channels

Description

Data Selection Panel

Time Series Graph Panel

Time Series Selection Panel

Channel Selection Panel

Analyss Tool Panel

Gyro Graph & Error History
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2.1 Data Selection Panel

Use this panel to add, select, and delete data files.

Data Selection —————

| Add File(s) | | Delete File(s)i

NIRSIT3.db_test 000024 HG
NIRSIT3.db_test 000026

2.1.1  Adding files

Load one or more raw data files measured using NIRSIT. You can also load exported data files
and Block average concentmation data files.

Ref er3ltlc oladi ng datao for details.

(&) Selec.. — X

Choose the type of file to load:

I Raw Data |

Export Data \

I BlockAvg Data

2.1.2 Selecting files

Once data files are loaded, the panel displays a list of the files.

To select multiple files, drag the files or click the files whil e holding down the Shift or Ctrl key.

NIRSIT3.db test 000024 HGR

NIRSIT3.db_test 000026 HGF

2.1.3 Deleting files

Select and delete one or more files.
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2.2  Time Series grap h panel

This panel shows data signals, using a time series graph.

®© O (6 o O
e S

Czezn ] [ime seris ordph by Channel

S e e e e e e e

EUnit ® frames O seconds gure

o sty Qo) |_crmgar
(4] o

No. Description
1 Time Series graph update
2 Y-axis edit function

3 X-axis slide bar functions

4 Selecting a unit

5 Export Figure
6 Exporting a time series graph by channel
7 Closing displayed graph$ All Figure Close
8 Deleting selected channels from a time series graph
9 Cutting data with typing X-axis range

10 Zoom in/out to the selected area
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2.2.1 Time Series graph update

If data or options change, the graph is updated ac cordingly.

Clicking a curve displays the channel that corresponds to the curve. The channel display will
disappear if you click on an area that is not a curve.

2272 Y-axis edit function

If the Y axis Edit checkbox is selected, the Max and Min icons are enatbed and minimum or
maximum values can be edited.

If the checkbox is deselected, default values are restored.

2.2.3 X-axis slide b ar functions

oo

[ View timeseries

174 } sec( {7714714 frame)

=

Slide moving factor
| 1 |sec(| 8 |frame)

Di 10 sec([ 80 | frame)

=

No. Description

View Time Series
1 Specify how much time (or frames) to display on a single screen.
You can move the slide bar forward for faster display.

Slide bar moving factor
Specify how far the slide bar will move.

2

( = Both end arrows / [] = Slid e bar)

The value of cannot be greater than the value of [].
3 Find Markers

Click Marker update and select the marker number you want to analyze.
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2.2.5

No. Description

P — *

Marker updale complete

If a marker number is selected, you can adjust the total duration for the
time series graph to sync with the selected marker period.

You can move the slide bar within the period of time.
Marker update
Marker update

- N a2 N

Selecting a unit
Set the unit for X axis to either frames or seconds.
Unit @ frames O seconds

The unit can be used for other options, such as Edit Marker and Block Average.

The unit is set to seconds by default. As existing data is measured in frames, some differences
can occur (Fs = 8.138 Hz).

Export Fig ure

Export a graph in the time series graph panel as an image.

Available options for exporting a graph include Raw (780nm/850nm), Opt ical Density
(780nm/850nm), Hb Concentration (HbO2/HbR/HbT), 3cm, 1.5cm, 2.12cm, and 3.35cm.
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2.2.6 T Exporting atime seriesgrap  h by channel

Available options for exporting a graph include Raw, Optical Density, Hb Concentration, 3cm,
1.5cm, 2.12cm, and 3.35cm.

Click Time series graph by Channel  button to specify the time range to export a graph.

& T. — X
Star (sec):
End (sec):
347
OK Cancel

A Red line indicates data on 780 nm or HbO2.

A Blue line indicates data on 850 nm or HbR.

Explanation on graph / Selected gr aph

& figure 7 o x
Flle At View it Tools Desktop Window Help

DEds |k RLOBDEL- QA 0H nD

p>

If channels overlap, the upp er channel is displayed by default.

p>N

If th e upper channel is rejected, the lower channel is displayed instead. Rejected channels
(e.g.: Chb) are not displayed on the time series graph panel.

A If you click a channel, you can enlarge the graph view of the se lected channel (e.g.: click
Ch10).

cis Desitop Window  Help

DEde RNV L- 2 0B|=D

10
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2.2.7  Closing displayed graphs 9 All Figure Close

You can close multiple windows simultaneously by clicking All Figure Close.

2.2.8 Deleting sele cted channels from a time series gr aph

If you click a specific curve in a tim e series graph, the curve color will change to red and the
corresponding channel number will appear. Also, the color of the selected channel number in
the channel selection panel will change to red.

A Multiple seledion is possible.

| Time series graph by Channel | I Al Figure Close | | delete \

A If clicking the delete button, a confi rmation window appears asking if you want to delete
the selected channels. If you click Yes, the selected channels will be considered as rejected
channels during the rest of the analysis process. If you click No, the channels will not be
deleted.

4 Delete — X

@ Do you want to delete channel 29 54?7

Yes No

A Deleted channels will be considered as rejected channelsfor the rest of the analysis
process.

A To restore the deleted channels, load raw data or perform signal processing again.

12
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2.29 X-axis Cut

You can trim your data with X-axis Cut button. If you click this button, you can type start and
end time (second) as shown below.

(o
1 Start (sec)
i

End (sec):

573

2.210 Zoom

Once you push the Zoom button, mouse cursor turns into & 6shape. And you can enlarge your
data figure by dragging with mouse left click. If you want to go back to the original figure,
double click the figure anywhere. And when you push Zoom button again, then @oomémode

will be disabled.

2.3 Time Series selection panel

Time Series

Time Series

O Raw 780nm ~
® 850nm
v

@ Raw
@ Optical Density
O Hb Concentration

Task / Marker
Show Indicate Marker & Task
Il Show Task Number

| Edit Marker | Edit Task

Task / Marker
Show Indicate Marker & Task
M Show Task Number

| Edit Marker 1 | Edit Task |

2.3.1 Time Series type

A Raw: Raw data from sensors
780 nm WL
850 nm WL
A Optical Density: Optical density data converted from raw data
780 nm WL
850 nm WL

A Hb Concentration: Hemoglobin concentration data obtained through MBLL caculation
process

HbO2: Oxyhemoglobin

13
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HbR: Deoxyhemoglobin
HbT: Total hemoglobin (HbO2 + HbR)

2.3.2 Show Indicate Ma rker & Tas k/ Show Task Nu mber

A Time series graph does not display marker information if the Show Markers checkbox is
deselected.

A The time series graph displays marker names if the Show Marker Name checkbox is
selected.

2.3.3 Edit Marker

Create a task section by using the displayer markers when a file is loaded in Excel.

(%) EditMarker — X

200 220 240 260 280 300 320 34050 380 400 420 440 460 480 500

n

©
C

No. Description

A Edit Marker
Edit a marker number and time directly from the table.

1
If you press Ente r after editing a marker number and time, the
Aimar ker | ine grapho below the
A Addin g/deleting  a task
2 Add a task by specifying a task number, start marker, and end

marker.

14
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No. Description

L) AddTask - x,

Add Task

End Marker : |2

l Add

Task Number can be set in the range 179, using the and
buttons.
Ifyouclick Add, t he fimarker | ine grap
are created according to the configured number of sections, as
shown below.

|4 EditMarker - X

J 1 3
2 | 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

I f you select a created bl ock
fiNamed box shows the task number

To delete a task, select the block to delete and click Task T
button. A confirmation messag
t

e
grapho wil |l be updated, and h

A Adding/deleting an indication marker
Add only an indication marker instead of a block, if necessary.

|4 AddMar.. - X

Add Indication Marker

Marker 1

Marker Name

3 ex) Test Start

Add

Select the marker numbers to which to add an indication marker,
and set the marker names. (e.g., Task Start, Task End, Rest Start,
Rest End)

Ifyouclick Add, t he fimarker | ine grap
lines are added to the positions of the configured marker
numbers (Marker 1 = indication marker, Markers 21 3 = tasks).

15
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No.

Description

3 4 6 7 8
2 | 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

400 500
sk [FE [ Aoy |
Indication Marker | + | | Auto Marker Maker

If you selectacreatedline from t he fAmarker
fiNameo box shows the marker name

To delete an indication marker, select the indication marker to
delete and click Indication Marker fi 0 button. A confirmation
message wil |l appear, the @ maank
the selected indication marker will be deleted.

A Auto Marker Maker

This function is enabled when each pair of all marker numbers is
composed of an even number and an odd number with 18 or below.
(e.g., A valid set of marker numbers is as follows: (1,2), (3,4) or
(3,4), (9,10), (13,14).)
This function creates a task by taking a pair of numbers as a
default block.

The button is enabled only when the function is available.

A Apply
Apply and save added tasks and indication markers as raw data.

Update task and indication marker information to the Time Series
graph.

16



Analysis Tool Outline OBELAB

2.3.4 Edit Task

Use Edit Task button to add, edit, or delete task information.

| %] EditTask
| Task | st | End | Duration
| 200 220 20
2 | 240 260 20
3 20
20
20
20
20

No. Description

A Adding Task (Append button)
Add a task by specifying task number, start time, and end time.

[ pd

Enter task number:

Enter start time:
0

Enter end time:

0

A Deleting Task (Delete button)

Delete task information by selecting marker rows and clicking
Delete button.

|4 Delete — >4

@ Do you want to delete row 1?

No

17
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No. Description

A Saving Task (Apply button)
To apply and save edited task information, click Apply .
Task information is applied only within t he current analysis tool.

3 & saving - ke

Pleasa wail

| Cancel ]

A Applying Task (OK button)
4 To apply edited task information, click OK.
Task information is applied only within the current analysis tool.

A Multiple Apply (only append option)

S Selecting multiple data activates this button. You can add the same
task into selected data at once by checking this option.

A Rest Append

Rest Append

Task Number :

@ After Task End
6 @ Between Task

Rest Duration

oK

You can add a drestéblock into existing task condition with the above
option. This option automatically adds drestdblock Before Task,
After Task or Between Task with entered Rest Duration. Also, it
can be used with Multiple Apply (only the Append option).

18
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To edit task information

Select and click the task in EditTask window you want to edit.

Then edit the information by manually entering a task numb er, start time, and end ti me.

| EditTask = X

Stat | End | Duration
200

w N

(5 L TN S ' B NG I & )

| Append ‘ l Delete ‘
I Rest Append | Apply | o) \

(raw data save)

A To apply edited task information, click OK.

A To apply and save edited task information, click Apply .

19
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2.4 Channel S election panel

Channel Selection

O3m @®15cm @ 212cm @ 3.35cm

Delete Im I_ [_
Multiple Channels =

[R][<][T][CAar]

I Allow toggling rejected channels

2.4.1 Channel group
If a distance between the laser and detector is selected, the channel select panel and time

series graph panel are updated.

Channel Selection

O3m ®15cm @ 212cm @ 3.35cm

Muln:));l::(:mnels | Select r—— |-—-
[R] [c] [L] A

B Allow toggling rejected channels

A 3cm (1ch to 68ch) / 1.5¢c m (69ch to 120ch) / 2.12cm (121ch to 156¢h) / 3.35cm (157ch to
204ch)

2.4.2 Channel and Opto des

A Red dot indicates the laser and blue dot indicates the detector.
A Overlapping channels are displayed stacked together.

(e.g.: Ch6 and Ch49 are overlapping)
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2.4.3 Deleting multiple channels

3 ClickSelect button on the Channel Selection panel.

Data Export ————
’V | Save Location | Export

Channel Selection

O3m @®15m @212cm @ 3.35cm

MulllpDelel:;:unnels Seuct
| R | C L I All

W Allow toggling rejected channels

Wait until multiple channels appear on the screen.

(Note: If you select a channel before the configuration process is completed, some
channels may not be displayed.)

4 Select channels to be deleted.

rData Expost —

Selected channels will become red.
To deselect channels, click them once again. Their original color will be restored.
5 After selecting all required channels, click Select Done button.

Data Export

| S cation xport

Channel Selection

®3cm ®15cm @212cm @3

Mum:s::‘:a"nels | Select | | Select [:qne [.’a\ets-r
=] ] [T [CArC]

M Allow toggling rejected channels

The Delete button will be enabled.

6 ClickDelete button. The selected channels will be grayed out and deleted.

Data Expot ———————
’V Save Location Export

Channel Selection

O3cm ®15m @212cm @ 3.35cm

MuIn:I:I;Z‘:\annels et
R C | L All

[ Allow toggling rejected channels
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Deleted channels will be considered as rejected channels during the rest of the analysis
process.

To restore the deleted channels, load raw data or pe rform signal processing again.

2.4.4  Selecting left, right, center, or all channels

If you click R button, the time series graph for the channels on the right is updated.

Channel Selection

O3cm ®15cm @ 212cm @ 3.35cm

Delete °elect I—I_
Multiple Channels =

[RI[c] L] [Ar]

M Allow toggling rejected channels

|

A To view all channels except for the left channels, click R and C buttons.

A This function does not delete (reject) the raw data corresponding to the selected channels.

L is clicked Cis clicked

L and C are clicked R is clicked
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2.45 Toggling rejected cha nnels

If the AAllow toggling rejected channelso checkbox is selected disabled rejected channels are
enabled and can be displayed in the time series graph.

Channel Selection

O3cm ®15cm @ 2.12cm @ 3.35cm

Delete °elect ] I— l_
Multiple Channels = | J |

[(RI[c][t][Ar]

M Allow toggling rejected channels

A Channels rejected due to poor signakto-noise ratio are shown in gray and are disabled in
the channel selection panel.

A Toggling rejected channels is for display purposes only. It does not affect signal pro cessing
or data analysis process.

2.5 Analysisto ol panel

This panel processes and analyzes raw data.

‘~‘u|gnﬂl Processing —————————————————————————

Calculate Concentration —————

Data Export

Data Analysis
Block Average & Analysis

GLM & Connectivity

Activation Map

OMBLL @

Refr t3@afia Anal ysi s Prndhovetsusathesedbuttond.et ai | s o
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2.6

26.1

2.6.2

Gyro Graph and Error History

Gyro Graph

View a gyro graph for data.

Red: x axis (LR indination) Blue : z axis (F/B inclination)

Nt

A Red line: x axis (L/R inclination) / Blue line: z axis (F/B inclination)

A The red line indicates x axis movement (head turning), and the blue line indicates z axis
movement (head lowering).

Error History
You can check the error history.

. Error Histrory
4\ Error — X

MATLAB:badsubscript
Q Check Ermor History Index exceeds matrix

dimensions

If an error occurs, an error message appears.
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3. Data Analysis Process

3.1 Signal processing

3.1.1 Loading data (adding files)

Multiple files can be loaded simultaneously.

A maximum of 100 data files can be loaded. However, the actual number of data files that can
be loaded can be smaller than 100, depending on your machine®& computing power and
processed data size.

7 Click Add File(s) inthe Data Selection panel.

Data Selection

Add File(s) ] | Delete File(s) |

INIRSIT3.db_test_000024_HG
NIRSIT3.db_test 000026 HG!

8 Select a file type when a selection window appears as shown below.

(&) Selec.. — X

Choose the type of file to load:

| Raw Data

| Export Data I
| BlockAvg Data

A Raw Data
Data without any filter processing.
Data received from the DB extractor of the PC tool is saved as a .csv file.
Once .csv file is loaded, a mat file is created automatically.
The data can be opened as a mat file, which is easier to use than .csv file.
A Export Data
Extracted data through data export function.

A BlockAvg Data
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Data containing changes in hemoglobin level. This data is obtained through analysis
process.

Block Average data, saved as a mat file, can only be loaded by clicking BlockAvg Data .

3.1.2 Data Selection

1 Select one or more data files in the Data Selection panel for signal processing and click
Set button in the Signal Processing panel.

NIRSIT3.db,test 000024 HGE

NIRSIT3.db_test_000026_HGF

Signal Processing

Set

Samplina Rate (Hz): 8.138
0505000 0 0 00 £85I £ 0 0 6 0 0 0 I R R0 £ 0 o A e 0 I E 0 ES A e A 0 e D e e n e B ey

Low Pass Filter q4I-Concentration Baseline

O DCT  High Cutoff Frequency (Hz) 01
®IR High Cutoff Frequency (Hz)

® None a9l O Spot @ Period Start 5

M Apply Spike Removal

® None 3l  Window STD Threshold

O DCT Low Cutoff Frequency (Hz)

Accel Threshold

W Using measured SNR values from the device Gvro Threshold
Start \' 10 End: 15 | ol Envelope window
SNR Threshold(dB) 30 E Motion OD Xcorr Threshold
W Amplitude Threshold - || EEHERHESHER I Contact Window
Reset ‘ | Apply
o0 0o 0o oCcopco oo oc0ca
7
No. Description

Low Pass Filter

To remove high frequency noises, select a low pass filter type.
1 A None: No low pass filter

A DCT: Discrete Cosine Transform

A 1IR: Infinite Impulse Response

High Pass Filter
2 To remove low frequency noises, select a high pass filter type.
A None: No high pass filter
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No. Description

A DCT: Discrete Caine Transform
SNIP: Senstive Nonlinear Iterative Peak Clipping Algorithm

Channel Rejecti on
Set baseline interval and threshold values to be used to reject channels.

A Channels with SNR (signal to noise ratio) that do not reach the
threshold value during the baseline interval are rejected.

A Default baseline interval is around 10 to 15 seconds and default
threshold value is 30 dB.

° A These setings can be customized by the user.

A Selecting fUsing measured SNR values from the device checkboxd
imports the SNR values measured by the system.

A Amplitude Threshold: Amplitude variance threshold values of 3cm,
1.5cm, 2.12cm and 3.35cm channels. Channels will be rejected if
their variances are lower than the corresponding threshold value.

Concentration Baseline

4 Set the baseline to be used to calculate concentration.

A Baseline can be set for either Spot or Period.

A Default baseline is 15 seconds ard the value can be customized.

Spike Removal

Apply Spike Removal

S A If there is a spike in the signal you can remove the noise with this

option.
You can control Window and Threshold of standard deviation.

Motion Artif act

For data that went through motio n calibration, select the Apply motion
artifact removal checkbox to remove artifacts caused by motions.

A Please nde that this algorithm may not work if measured data
includes a negative SNR value.

A Accel, Gyro Threshotl: These values are values to detect abrupt
movement using normalized raw Accel and Gyro values When
measuring in a common environment (e.g., sitting in a chair doing
cognitive tasks), 1.8 value can detect most of the motion artifac ts
(such as frowning, displacement of the device). If you w ant to detect
smaller motion artifacts, then you should use smaller values such as

6 1~1.5. However, you have to be careful that if the detected motion

artifact window gets larger, it uses spline inte rpolation [Scholkmann,

F., Spichtig, S., Muehlemann, T., & Wolf, M. (2010). How to detect

and reduce movement artifacts in near-infrared imaging using

moving standard deviation and spline interpolation. Physiological
measurement, 31(5), 6497 662.] within th e motion artifact window,
that will eliminate all the hemo dynamic response. We recommend
users to visually check and select the threshold by looking at the
signal change to match the real artifacts and detected window.

A Envelope window is to determine the window size to extract the
linear regression features from the angle change of the participant.
When the participant swings their head in 20 second period, to
extract the exact 20 second oscillation for the linear regression
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No.

Description

feature of the head angle, the win dow size should be smaller than
20 second (in this is th e case Envelope window value should be
larger than 160 (20 second x 8.138 samples / second), the unit of
the envelope window is samples)

Motion OD Xcorr value is to determine whether to subtract out | inear
regressed result of the head angle and the OD signal for each
channel. If you select 0.6, it measures correlation between the fitted
head angle feature and the OD signal and if the correlation is higher
than 0.6, it subtracts the fitted head angle si gnal from the OD signal.
[Jae-Myoung Kim, et al. "Real-time motion sensor-based algorithm
for the removal of motion artifacts for functional near -infrared
spectroscopy" 45th Annual Meeting of the International Society on
OxygenTransport to Tissue (ISOTT) (2017)]

Contact window (unit sample) is to determine the extrapolation
length of spline interpolation window selected from 1. (ex, when the
value is 10, (10 sample /8.138Hz = 1.23 se cond) spline interpolation
window will be (-1.23 second) + selected spline interpolation window
size + (1.23 second).

Apply and Reset

Apply: Apply settings configured for the selected file.
Reset: Reset settingsto restore default values.

28



Data Analysis Process

OBELAB

3.1.3 Apply and Run

If you click Apply in the SetSigProc panel and then click Run in the Signal Processing panel,
the Signal Processing mnel starts signal processing.

Signal Processing

Set

A After the Run, Optical Density
panel.

check box can be selected in the Time Series Sele ction

A 780 nm and 850 nm wavelength SNR graph can be displayed. Signals below threshdd are

indicated with a gray box.

4 Figure 1 - o x
meE BRE =V 420 EM H23TO) BTWw SS8TH) >
DEdS KRRV RLAL- G 0E | =D

<NIRSIT3.db test 000020 HGP VFT ENGLISH WORD.mat> - Channel SNR Value
T T T T T T T

T

100 T T
780nm SNR
| 850nm SNR
80 f \ l
A Nl g ] [ |
N N [ A I
oL A oA b
a: \ V Ul WV WM Y AA [
2 [ Wl \’ \\‘ WIVY / v I
7] \ { b iy
| ! !
40 { Y "
20 —v '
0 L I | I I I I I L L
20 40 60 80 100 120 140 160 180 200
Channel
780nm SNR 850nm SNR Number of Rejected Channels
80 100 1
7 12
80
0 10
L & i5
2% 2 e 2
§ § B
£ 40 £ e
o o (ST
=20 5 40 B
3 3t Y
4
20
20
10 2
0 = — 0 e 0
5 15 25 35 45 55 65 75 85 5 15 25 35 45 55 65 75 85 95 >
& B oo o 10?
X S )
9\\@5 we “‘es\'\& &
&F e
W
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Time series graph and channel number array are displayed.

Rejected channels are grayed out.



OBELAB Data Analysis Process

3.2

3.2.1

3.2.2

Calculating concentration

Selecting and configur ing data

In the data selection panel, select one or more data files to calculate concentration for, and
then click Set button.

NIRSIT3.db_test 000024 HGF
NIRSIT3. db test 000026 H,,,-

Calculate Concentration

A pop-up window appears as shown below fi3.2.2a Use the window to configure concentration
calculation settings.

Concentrat ion to Process and Concentration Unit s ettings

A Use the pop-up window to configure settings for Concentration to Process and
Concentration Unit

A Next, click Set button.
| SetCalc - X
Concentration to Process:
MBLL W DOT

Concentration Unit:

O milli-mol @ micro-mol

=

l. W Absorption parameter caubratlon 2

No. Description

Concentration to Process

Select a method to calculate hemoglobin concentration.
1 Both options can be selected at the same time.

A MBLL: Modified Beer-Lambert Law

A DOT: Diffuse Optical Tomography (To be updated)
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No. Description
Concentration Unit
2 Select a concentration unit. Default unit is milli -mol and the unit can be
changed to micro-mol if necessary.
Absorption par ameter calibration
3 You can manually modify wavelength of your data. Please load

wavelength written by notepad(.txt).

3.2.3 Run

Click Run in the Calculate Concentration panel.

time series graph can be displayed when calculating with MBLL selected. ( *
Series

31

Calculate Concentration ——

| Set | H Runm:uj

The Hb Concentration check box can be selected in the Time Series Selection  panel. A

ection panel . 0)

Re f283Timé o
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3.3  Activa tion Map

For data that went through concentration calculation process, activation changes over time can
be displayed as shown in the pictures below. For data that did not go through concentration
calculation process, this function is not enabled.

3 Select either MBLL or DOT as view mode and click View .

Activation Map options appear in a pop-up window. (DOT is not available for now)

Activation Map
i

010 MBLL © 1
L0 -] ® DO

e

| %] ViewActMapMBLL - X

g View Options Replace rejected channels with overlaps
Replace rejected channels with neighboring average;
M Interpolation
Interpolation only (no extrapolation)

—

Export Figure || Export Animati

No. Description
1 View Range
2 View Options (when MBLL is selected)
3 View Activation
4 Concentration
5 Channel Group (when MBLL is selected)
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3.3.1

3.3.2

33

OBELAB

No. Description
6 Depth from Surface (when DOT is selected)
7 Reference Display
8 Color map
9 Amplitude
10 Slide bar
11 2D Map
12 3D Map
13 3D Map; right lateral / frontal / left late ral
14 Export Figure and Export Animation
View Range

View the start and end times for measured data in seconds or frames.

View Range: IIl

(sec) Stat End (frame)Stat  End

If you are viewin g Block Average data, the duration of the block average is displayed.

View Option (when MBLL is selected )

View Options: Replace rejected channels with overlaps
Replace rejected channels with neighboring average

M Interpolation

Interpolation only (no extrapolation)

A Replace rejected channel with overlaps . If there is a rejected channel with an
overlapping channel, the rejected channel can be replaced with the overlapping channel.

A Replace rejected channels with neighboring average . If there are rejected channels
without overlapping channels, the rejected channels can be replaced with an average of
neighboring channels.

A Interpolati on: Display the whole area with inte rpolation.

A Interpolation only (no extrapolation) : Display only the specific channel location with
interpolation.

A By default, the Replace rejected channels with overlaps and Replace rejected
channels with neighboring ave rage options are selected. These options can be
deselected if necessary.

A Only one of either Interpolati on or Interpolation only (no extrapolati on) can be
selected.
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3.3.3

3.34

3.3.5

3.3.6

View Activation

View the time or frame for data being displayed in the activation map.

View Act_ivatiun E sec ( frame

You can enter the time you want to vie w activation. The corresponding data will be displayed.

Concentrati on

You can select a hemoglobin concentration type.

Concentration

OHbO @HbR @ HbT

HbO (Oxyhemoglabin) / HbR (Deoxyhemoglobin) / HbT (Total hemoglobin)

Channel Group ( when MBLL is selected )

You can select channels by sensor distance for display.

Channel Group

O3icm @15cm @ 2.12cm @ 3.35cm

p>N

3cm: 1channel to 68channel

p>

1.5cm: 69channel to 120channel

A 2.12cm: 121channel to 156channel

A 3.35cm: 157channel to 204channel

Reference Display

Select options you want to display. Multiple options can be selected at the same time.

Reference Display

B Channel Optode W Anatomical Label

Channel Anatomical Label

HbO, 3cm, 165 sec (1346 frame) HbO, 3cm, 165 sec (1346 frame)

HbO, 3cm, 165 sec (1346 frame)

Optode Channel & Optode & Anatomical Label

HbO, 3cm, 165 sec (1346 frame)
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3.3.7  Color map

Colormap

O Hot @ Jet White

A Hot: Displays positive values only.

HbO, 3cm, 165 sec (1346 frame) it

a e N8 B o

A Jet White: Displays both negative and positive values.

HbO, 3cm, 165 sec (1346 frame)

3.3.8  Amplitude
Amplitude is displayed based on the maximum hemoglobin concentration values.

Amplitude: millimol

A IfHotissel ect edolumrdreap ®,C a value between 0 and max
A If Jet White is selected under Cé | o r, analpetbetween i max and +max is displayed.

A The amplitude value can be customized.

3.3.9 Slide bar

Use the slide bar to view the result at a c ertain point in t ime.
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3.3.10 2D Map

2D map is updated according to option settings.

3.3.11 3D Map

If the 3D checkbox is selected, brain images with activation areas are displayed.

3 = 3 = D %
™ (]

The activation areas will be updated according to the time change in the slide bar.

When you extract 3D brain image, it shows channel and optode positions based on Reference
Display option.

HbO, 3cm, 373 sec (3033 frame) HbO, 3cm, 373 sec (3033 frame)

'P

3.3.12 3D Map: right lateral / fron tal / lef tlateral

These functions are enabled when the 3D checkbox is selected.
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¥ right lateral / frontal / left lateral

Select the right lateral/ frontal/ left lateral checkbox to display the right, front, and left images
of a 3D map.

A If you use the slide bar to move to another point in time to view d ata, the 3D map view will
turn off automatically.

3.3.13 Export Figure and Export Animation

2D, 3D, right lateral/frontal/left latera | activation map can be exported as a figure.

Actions: | Export Figure | Export Animation |

A You can select to extract either block average figure or spot figure.

4. Export Figure - x

@ Block Average Figure or Spot Figure

Block Average

A Once the animation name and the directory to save the animati on are saved, a pop-up
window appears where you can set the start and end times for extraction. During the
specified duration, 2D animation video can be exported.

4 E. — x
Star (sec):
o
End (sec):
347
oK Cancel

A Do not close the window during playback of a video. The video may not be saved properly.
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3.4 Data Analysis

SetBlockAverage2 i

Concentration To Process Baseline Correction Group Average Normalize
W MBLL | O Spot ® Period Channel Group
[ ] [ ]
Group Averaging End ° °
| Block Period Depth from Surface
Select

@ Edit O Min Value @ Max Value

SPSS Feature Extraction Time graph
Time Calculation Subiect average
[ L ] | |
| |
|

No. Descri ption
1 Block Average
2 Analysis & Graph
3 Feature Extraction
4 Save Location
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3.4.1 Block Average

For data that went through concentrati on calculation process, the Block Averag function can
be performed based on the marker info rmation.

Block Average isa useful function to determine the activation pat tern.

1 Use block average data to create a time series graph. Convert block average data into an
Excel table so that the data can be used in the SPSS Statistics program

2 The Feature Extraction function comes with an average HBOZ2 data option, as well as sub-
functions such as Maximum, SUM, Skewness, and Slope.

3 Select one or more data files from the Data Selection panel for signal processng. Click Set
button in the Block Average & Analysi s panel.

NIRSIT3.db,_test 000024 HGF
NIRSIT3.db_test_000026_HGF

Block Averace & Analvsis

itConcentration To Process aseline Correction roup Average Normalize

W MBLL B ® Spot O Period ® Task Number Ch.annel Grm:)

-2 End E P P
Depth from Surface
[ J [ J

Iock Period
® Edit O Min Value @ Max Value

nd [IEERE

No. Description
Concentration To Proc  ess
1 You can selectonly MBLL for now. (DOT will be updated)
A Enabled checkboxes vary, depending on the used method of
concentration calculation.
Group Avera ging
A The Perform group averaging checkbox is enabled if two or more
2 data files are selected.
A Select the checkbax when you want to calculate the average of
multiple blocks of data files for t he same task.
Marker Sele ct
3 Enabled checkboyes vary according to the marker numbers saved in
data.
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No. Description
Marker Select
HETH2EH EH N
HE B R RN
A You can select multiple markers for block averaging.
Baseline
Set the baseline of Block Average.
4 A Baseline can be set for either Spot or Period.
A Default baseline is -2 second and the value can be customized.
A You can use Task number as a baseline. Selected task section will be
averaged and it is used as a baseline.
Block Pe riod
Set the Block Period.
Block Period
@ Edit O Min Value @ Max Value Interpolation
stat| 2 | end NN
A The period can be set up from the start point 0 of set marker. To
block prior to the start point of marker, enter a negative value
(e.g., if start time value is set at -2 second, this means that the bl ock
5 period starts from 2 seconds prior to the actual marker start time).
Edit: Customize the block period based on the start point of each
marker.
Min Value: Set block period using the minimum value of each
marker.
Max Value Interpolation: | nterpolate data using the maximum
value of each marker.
A Itis recommended that you select Min Value Interpolation if th e
marker period is almost consistent.
A If block average period for multiple markers varies, it is
recommended that you use the Max Value Interpolation function.
Group Average Normalize
To activate the group average function, select the Group Average
checkbox.
Group Average Normalize
Channel Group
o ®
5 ® @

Depth from Surface
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No. Description
A Block average of each subject data can be normalized with maximum
value.

A Select Channel Group (for MBLL) or Depth from Surface for DOT)
for display.

3.4.2 Analysis & Graph

The Analysis & Graph functions are enabled when the Analysis & Graph checkbox is selected.
A SPSS feature and time series graph can be made on 48channels in the case of MBLL.

A SPSS feature and time series graph can k& made on 60 areas in the case of DOT.

Analysis & Graph

SPSS Feature Extraction

Time Calculation
® Sum O Average

M 48 Channel

M Brodmann Average (8 Region)

No. Description

Rejection Channel Padding
The Rejection Channel Padding functions are enabled when theMBLL
checkbox is selected in the Block Average panel.
A You can select a RejectionChannel Padding method to cover rejected
channels.
Brodmann Padding: Pad the average value of the Brodmann
region with rejected channels.
All Average Padding: Pad the average value ofall regions with
rejected channels.

1 A The All-Average Padding option can be used to pad the average
value of all regions.

)

ooood
oo o0jee
®e
®e

Depth from Surface

The Depth from Surf ace functions are enabled when the DOT
checkbox is selected.

Select adepth you want to view.
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No.

Description

Depth from Surface
O 18cm @ 1.4cm @ 1.0cm

®06cm @ 02cm

1.8cm (0.2 cm )/ 1.4cm (0.2 cm) / 1.0cm (0.2 cm) / 0.6¢cm (0.2
cm) / 0.2cm (0.2 cm)

SPSS Feature Extraction

Extract data that can be used in SPSS. Selectwhether to do the sum or
calculate the average of time intervals.

SPSS Feature Extraction

Time Calculation
® Sum O Average

M 48 Channel
M Brodmann Average (8 Region)

A Extract HbO2, HbR average of 48 channels.
A Extract HbO2, HbR average of 8 regions.
A Both options can be selected at the same time.

Time Graph
A Extract HbO2 and HbR of a task block as a ime graph.

Subject average

Average : Extract an average time graph for subjects.

Standard deviation: Extract data with its SD

Each subject : Extract a time graph for each subiject.

48 channels : Extract a time graph for 48 channels.

Bodmann Area (8 Region) : Extract a time graph for 8 regions.
A The four options can be selected at the same time.
A HbO and HbR are separatly extracted and written by csv.
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Brodmann Area

Dorsolateral Prefrontal Cortex(Right) T r Dorsolateral Prefrontal Cortex(Left)

r

[T W O VW WY v W W ¥

\

Ventrolateral « - l oy i+ Ventrolateral
Prefrontal W || |- Prefrontal
Cortex(Right) Orbitofrontal Cortex(Right) ._] J | L. Orbitofrontal Cortex(Left) Cortex(Left)
Frontopolar prefrontal Cortex(Right) Frontopolar prefrontal Cortex(Left)
Dorsolateral Prefrontal Cortex(Right) Dorsol; | Prefi 1 Cortex(Left)

Ventrolateral
Prefrontal
Cortex(Right)

Ventrolateral
Prefrontal
Cortex(Left)

Frontopolar
Prefrontal
Cortex(Right)

Frontopolar
Prefrontal
Cortex(Left)

Orbitofrontal Cortex(Right) Orbitofrontal Cortex(Left)

Dorsolateral Prefrontal Cortex(Right) Dorsolateral Prefrontal Cortex(Left)

Ventrolateral Ventrolateral
Prefro.ntal Prefrontal
Cortex(Right) Cortex(Left)
Frontopolar Frontopolar
Prefrontal

Prefrontal

Cortex(Right) Cortex(Left)

Orbitofrontal Cortex(Right) « Orbitofrontal Cortex(Left)
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Result
A A .csv file is created based on the selected options.

A The number of rows refers to the number of selected subjects. The number of columns
refers to the number of ch annels (regions).

A Each value is an average or sum of HbO2 and HbR values.

8. HbO2_SPSSfeature8region_DOT_Marker1.csv 2018-01-11 ..  Microsoft Excel .. 1KB
8. HbO2_SPSSfeature8region_MBLL_Marker1.csv 2018-01-11 ...  Microsoft Excel ... 1KB
@ HbO2_SPSSfeature48ch_MBLL_Marker1.csv 2018-01-11 ..  Microsoft Excel .. 2KB
. HbO2_SPSSfeature60area_DOT_Markerl.csv 2018-01-11 ..  Microsoft Excel .. 1KB
& HbR_SPSSfeature8region_DOT_Marker1.csv 2018-01-11 ..  Microsoft Excel ... 1KB
@ HbR_SPSSfeature8region_MBLL_Marker1.csv 2018-01-11 ..  Microsoft Excel .. 1KB
@ HbR_SPSSfeature48ch_MBLL_Marker1.csv 2018-01-11 ...  Microsoft Excel .. 2KB
@, HbR_SPSSfeature60area_DOT_Marker1.csv 2018-01-11 ..  Microsoft Excel ... 1KB
A B cC (i] E

. | n.uomsa_l 0.000555 0000373 0.000357 0.000357 0.0
2 | 000043 -000086 0000124 0000562 0000562 0.0
3
4

5

A You can copy saved results to SPSS for use.

A Time graphs are created based on the selecied options.

Magker1-Su
===

bigiAverage,, . g
)

¢

et
J:

The red line indicates HbO2, and the blue line indicates HbR.
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3.4.3 Featur e Extr action

Select the checkbox to enable the Feature Extraction functions. Extract features, such as
average value and maximum value, as a .csv file.

Feature Extraction

—! Concentration
l W HbO2 W HbR W HbT

W Max B Sum

No. Description
1 Select Feature
Select features you want to extract.
5 Hb Concentrat ion

Select Hemoglobin concentration type.

Result
A A .csv file is created based on the selected options.

A The first row displays the index of channels while the first column displa ys the index of
selected features.

Q. Feature extraction_DOT_Marker1_Group.csv

Q] Feature extraction_DOT_Marker1_NIRSIT3.db_test_000024_HGP_ARITHMETIC csv

Q. Feature extraction_DOT_Marker1_NIRSIT3.db_test_000026_HGP_ARITHMETIC_2.csv

Q.| Feature extraction MBLL_Marker)_Group csv

0 Feature extraction_MBLL_Marker1_NIRSIT3.db_test 000024 _MGP_ARITHMETIC csv

Q. Feature extraction_MBLL_Marker?_NIRSIT3.db_test 000026_HGP_ARITHMETIC 2.¢csv

A B C D E F G

1 HbOZ Average HbR Average HbT Average HbOZ Slope HbR Slope  HbT Slope
2 1 021998 -0.037007 0,18297 0.0021074 -0.00095048 0.0011569
3 2 -0,050665 021665 0.16599 -0.0035701 0.0036679 9.79E-05
4 3 0.028108 0036156 0064264 000010117 000026948 0.00037065
5 4 0 0 0 0 0 0
6 5 0 0 0 0 0 0
7 6 0.16542 0.11944 0.28486 00021299  0.00075624 0.0028862
8 7 022527 0.023186 0.24845 0.0022576 -0.00023912 0.0020185
9 8 027137 0.015353 0.28672 0.0015024 0.0001927 0.0016951
10 9 0.058685 0058178 011686 00010517  0.00059131 0.001643
1" 10 0.1021 0.37933 048142 0.0021313 00024477 0.0045789
12 n 0.11074 0072774 0.18352 0.0016077  0,0004979N 0.0021056
13 12 02349 0038531 027343 00019996  0.00015982 0.00215%4

.
’
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OBELAB Data Analysis Process

3.4.4 Save Location

Set the destination folder to save data with Block Average complete. Next, click Apply button.

Save Location

Result

The Block Average function is applied by clicking Run in the Block Average & Analysis
panel.

Block Averaae & Analvsis

The result of block average appears in the Data Selection panel.

Data Selection ———

| Add File(s | Delete File(s

NIRSIT3.db_test_000024_HGF A
NIRSIT3.db_test 000026 HGF
MBLL_Marker1_NIRSIT3.db_t4
DOT_Marker1_NIRSlT3 db_ted
MBLL_Marker1_NIRSIT3.db_t¢g
DOT_Marker1_NIRSIT3.db_teg
MBLL_Marker1_Group
DOT_Marker1_Group

A Based on the configuration, each subject data and Group Average result will be created,
titted with either MBLL6or ®OTO

p>N

Block average data, saved in the specified destination folder, can be accessd via
concentration data.

p>N

Block average data can be shown in the activation map.

p>

For MBLL data, it is possible to view a time series graph.
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3.5

47

GLM (Genral Linear Model)

4| General Linear Model - X

Grouping

Q All Channel @ Brodmann Set 1LV | ]

GLM process needs presetting step for 1% level and 2" level GLM. For more details about GLM,
please refer to the onlineresourc e A Human Brain Functiono wi

(https://www _fil.ion.ucl.ac.uk/spm/doc/books/hbf2/ )

t h

a


https://www.fil.ion.ucl.ac.uk/spm/doc/books/hbf2/

OBELAB Data Analysis Process

3.5.1 Signal Setting

Signal Setting

.rConcentration !
I OHbO @ HbR @ HbT |

|
|

I-Grouping :
1 O All Channel @ Brodmann |
=

Select the data type that you analyze.

No. Description
1 Concentration
Select hemoglobin concentration type.
Grouping
) Set the channels.
A All Channel: Use all the channels you selected.
A Brodmann: Get the average value of Brodmann 8 area.
3 Channel Group
Get the channels according to distance.

3.5.2 1Lv Setting

‘rPre-whitening
Deriv ; | Ono
® ReML

Set the Frst Level GLM for Single subject analysis.

No. Description

Design m atrix
Make the regressors using HRF for design matrix.
A Deriv: additional HRF derivative regressor
1 - 0: None
- 1: First derivative (Temporal derivative)
- 2: Second derivative (Dispersion derivative) with 1st deriv
A DCT (Descrete Cosine Transform): additional DCT regressor
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Data Analysis Process

OBELAB

No.

Description

Pre -whitening
Set the temporal correlation correction.

Set 1LV
Set the contrast vector for your tasks.

Apply

When you complete the setting, checkbox will be checked.
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OBELAB

3.5.3 2Lv Setting

e

Contrast

O t-test
Data#

Group

Set Second Level GLM for group analysis.

No.

Description

Design m atrix
A Design Matrix: Type the number of groups.

Set 2LV

Data Analysis Process

[#] 2LV GLM design matrix - O

File Edit View Insert Tools Desktop  Window Help

Dede (2 08| RE

groupi group2

o [ | | o | =
& s e = o
s 2o o o

SelectDone

You can set the groups with typing O, 1.

4. contrast vector

File Edit Wiew Insert Tcols Desktop Window Help

Ugde |2 08|, E

greupi group2
1 1 -1

Apply

Next, set the contrast vector for your groups.
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Data Analysis Process OBELAB

No. Description
Ex) Two sample T test
Contrasts
(10) Mean group 1
(01) Mean group 2
(1-1) Mean groupl i Mean group2
(0.50.5) Mean (group 1, group 2)
3.54 Export / Start
4 General Linear Model - X

GLM

Signal Setting 1Lv setting 2Lv setting

Concentration Design Matrix Design Matrix Contrast
y i O t-test
OHbO @HbR @ HbT Deriv 6  Data# ° o

DCT 2

Grouping .
]
O All Channel @ Brodmann Set 2LV
[}

Channel Group View Option
O 3cm [ ] Parameter I\merpola(ed T-Map FPC: IUncorrecled
[ ] ([ ] :
File name (180601 0922_2049_test_000003 verbal fluency_Raw.mat

No. Description

Export

Export contrast beta, t-value and p-value of the 1LV, 2LV data as csv file.
Also, 2D and 3D images for all data are exported.
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Data Analysis Process

No. Description
4| Data Export Option — O ¥
Interpolated data (S50 Channel} or Criginal data (48 Channel)
Data Type
(®) Interpolated () Original Al
|:| Include Matlab Figure Ok Cancel

When the image is exported, it is named in order of following : data type,
2D/ 3D, data name, grouping information, 1Lv/2Lv and p-value.
Ex) 48Channel FMap_3D_verbal fluency Raw_48ch_1st GLNp 0.05).png
And csv file is named in order of following: value type, data name, data
type and 1Lv/2Lv.
Ex) cB-Value_180529 test_verbalfluency Raw_48ch__1st GLM.csv

p Start
When Setting is completed, GLM will be calculated with Start button.
Time Series graph

3 It shows data and regressor that you made in time series. And you can
choose individual channel result with arrows.

4 1Lv Output
Display first level GLM for single subject you selected in File name.

5 2Lv Output

Display second level GLM for group analysis.
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3.5.5 View Option

|-\;:i.e\l\r.0_ption

P t "ch ] '
arameter |interpolated T-Ma I : |Uncorrected P<| 0.05
| L ,D —— ,p - - -

1 ;
File name 180601 0922_2049 test_ 000003 _verbal_fluency Raw.mat .
== c — g ————— — = ——————————

No. Description

Parameter

Select channel type.

A Interpolated T-Map: Interpolated 960 channels.
A 48Channel T-Map: Origianal 48 channels.

1Lv output

Time Series graph El EI Ch El

\_/

IEE - 0000000000
00000000000 00
0000000000000

0000000000

FPC (False Positive Correction)
You can correct type 1 error with FPC option.
It provides Bonferroni and FDR (False discovery rate) options.

2 | JYOR uncorectsd i

Bonferroni
FDR(BH}
FDR{B )

FDR(BH): Benjaminii Hochberg procedure

FDR(BY): Benjaminii Yekutieli procedure

3 ColorBar
Set color scale of 1Lv Output and 2Lv Output. (Default: auto)
File name

4

It shows 1% level GLM figure according to File name section you selected.
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Data Analysis Process

3.6 Graph Analysis

4 Graph Analysis

[data_180604 1432_2050_test_000

View Range: Starl Duration End
reset| (sec) 0 355 || 355

[

Concentration
O HbO @ HbR @ HbT

Channel Group
O3m @
[ ] L]

Grouping
@ Brodmann O All Channel

Node Measure
O Degree
@ Average Shortest Path Length

@ Betweenness Centrality

Edge Measure Connectivity Thd
Correlation Coefficient (-1~1)
0
M Show Binary
M Show Reject

O Pearson

Density 0.99468

Characteristic [ ’
Path Length ‘0 280

Clustering Coefficient : [0.75149

Local Efficiency 0 73515

Export (Single) Export (All)

It shows entire signal result for HbO2 in selected data. you can analyze features with

controling the various options.

No. Description

Node Measured channel

Edge Connection between channels
Network Group of node and Edge (Graph)

You can find more details of Graph Theory analysis below paper.

Ref: Rubinov M, Sporns O. Complexnetwork measures of brain connectivity: uses and
interpretations. Neuroimage. 2010 Sep;52(3):1059-1069
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OBELAB

3.6.1 File selection and control view range

| Graph Analysis

Description

Data Selection: If you click the right arrow as in the example below, you
can check the data list that will be selected in the analysis tool main
window and used for graph analysis. Also, at the very end, you can check
the average result of the data loaded at the same t ime.

Data Selection ———

data_180604 1432_2050_test 000002 verbal_fluency Raw.mat

data_180607 1420_2053_test_000002_verbal_fluency_Raw mat i
Subject Average
|

(Main Analysis Window) (Graph Analysis Window)

Set the signal length with using View range or typing Start, duration, and
End value.

You can retore original time series using Reset button.

It shows time series data with using above options.
(Conectration selection referes to f3.6.20)

data_180604 14,

View Range: Star Duration End

(se) :
|
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Data Analysis Process

3.6.2

56

Variable selection and view output

Connectivity will be calculated with below options.

No. Description

1 Concent ration
Hemoglobin concentration type

) Channel G roup
You can select only 3cm option for now.
Grouping
The Brodmann function is applied to generate representative time series

3 data by averaging the time series data of the channels belonging to
each area defined in section 3.4.2, and then calculates the correlation
between the representative data of each areas and displays them on
the screen.

4 Node Measure
Degree / Average Shortest Path Length / Betweenness Centrality

5 Edge Measur e
Spearman / Pearson
Connectivity Thd  (-1~1)
Set the threshold value of correlation for displaying.

6 Show Binary: mapping 1 with higher than threshold value and 0 for
others.
Show Reject: Showing connectivity except rejected channels in pre-
processing step.
Networ k Measure

7

It shows Density, Characteristic Path Length, Clustering Coefficient,
Local Eficiency













