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Please refer to fnirSoft in your publications with the following:

Ayaz, H. (2010). “Functional Near Infrared Spectroscopy based
Brain Computer Interface”. PhD Thesis, Drexel University,
Philadelphia, PA.

Disclaimer

THIS SOFTWARE IS PROVIDED "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING,
BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE
GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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1. Introduction

fnirSoft (fS) is a stand-alone software package designed to process, analyze and visualize functional near
infrared (fNIR) spectroscopy signals through a graphical user interface and/or scripting (for automation).
This section provides an introduction to the fNIR technology and discusses Modified Beer Lambert Law
(MBLL) that is integral to the analysis of fNIR spectroscopy signals. The next chapter provides step-by-step
guide for using fS. For information about fnirSoft programming and command line options, please refer
to fnirSoft Scripting Manual.

1.1.Functional Near Infrared Spectroscopy
fNIR is an optical brain monitoring technology that monitors changes in hemodynamic response within
cortex [1-3] and has been used to assess cognitive and motor task related brain activity [4-11] . fNIR
technology uses specific wavelengths of light, introduced at the scalp, to enable the noninvasive
measurement of changes in the relative ratios of deoxygenated hemoglobin (deoxy-Hb) and oxygenated
hemoglobin (oxy-Hb) in the capillary beds during brain activity. This technology allows the design of
portable, safe, affordable, noninvasive, and minimally intrusive monitoring systems.

Our focus here is analysis of continuous-wave fNIR signals collected by the fNIR Devices. The system is
composed of two parts: a hardware box and a flexible sensor pad that is placed over the forehead of
subjects. With a fixed source-detector separation of 2.5 cm, this configuration generates a total of 16
measurement locations (optodes) with at least two wavelengths each. The sensor pad as shown in Figure
1 below. The hardware box is connected to a computer via a standard universal serial bus (USB) cable for
data acquisition and control via Cognitive Optical Brain Imaging (COBI) Studio [6]. The system records two
wavelengths and dark current for each 16 optodes, totaling 48 measurements for each sampling period.
The sampling rate of the latest generation systems are up to 10Hz.

Figure 1. fNIR sensor pad (fNIRDevices.com)

1.2.Modified Beer Lambert Law
For a medium that contains chromophores (light absorbing molecules) and no scattering, the Beer-
Lambert Law states that the ratio of incident and response (detected) light intensity is proportional to the
concentration of the chromophore in the unit length of the medium:

6|Page
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|Og(ll—0) =oacL (1)

where | is incident light intensity and | is the detected light intensity. Cis the concentration of the

chromophore. Lis the distance from where light enters the tissue to where it leaves the tissue. Finally,
is the absorption coefficient of the chromophore.

However, tissue is a highly scattering medium and L does not reflect the true path length. Scattering
significantly prolongs the path length of light. To account for that, the modified Beer-Lambert law can be
used:

|Og(ll—0) =aCcLB+G (2)

wherel,,1,C, a and L are the same as in the previous equation. B is an experimentally determined

correction factor for L. G is constant attenuation factor related to optical properties and geometry of the
tissue. If measurements are made of the changes in attenuation, the Modified Beer Lambert Law can be
rearranged as follows:

AOD
ZX(: el —— (3)
aLB
|
where OD = |Og(|—0) (4)

To calculate changes in the concentrations of the chromophores, we need to compare two
measurements: one from the subject in a “rest” state as a baseline, and one during the presentation of
the stimulus or “test” condition. This comparison can be expressed as follows:

AOD = log(—2) - log(—12)

test I

= Iog(lrest) - Iog(ltest)
- log(-=)

test

rest
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where | . is the measured reflected light intensity in the baseline condition, and | is the reflected
light intensity during the presentation of the stimulus.

030

0254
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| I I 1
600 700 800 00 1000 1100

WAVELENGTH (nanometers)

Figure 2 Absorption factors of 3 main chromophores in tissue

Brain tissues have three significant chromophores: water, oxy-hemoglobin (oxy-Hb) and deoxy-
hemoglobin (deoxy-Hb). In functional brain imaging applications, the main interest is to monitor oxy-Hb
and deoxy-Hb concentration changes. Within the 700-900nm range, also called as ‘optical window’, tissue
is relatively transparent because all significant chromophore absorption factors are low. The dominant
chromophores in the optical window are oxy-Hb and deoxy-Hb, and their concentration changes can be
calculated using Equation 3. Absorption factors of the three main chromophores with respect to
wavelength are given in Figure 2. Within the optical window, there is an isosbestic point where the
absorption spectra of oxy-Hb and deoxy-Hb cross. Measurements by choosing two wavelengths, one
below and one above this isosbestic point, could reveal the individual effects of oxy-Hb and deoxy-Hb.

8|Page
H. Ayaz (v4.10)



fS

2018

Iin

light light OD;L = log(

source

)= &,cd.DPF +G

detector ‘_d, out

Having the same I;, at two different instances

AOD, = log(%) =&," Ac™ d DPF +£;"% Ac™? d DPF

test

l Measuring at two different wavelengths

AOD, | |&i.dDPF & dDPF || Ac™
AODy, | | 2 dDPF £3% d DPF || Ac™*

~—

F

Can be solved for Concentrations for non-singular F matrix

H. Ayaz (v4.10)

(6)

(7)

9|Page



512018

2. Quick Start

This section provides a step-by-step tutorial for basic tasks required for data analysis. Each step is
illustrated by screen captures. For information about fnirSoft programming and command line options,
please refer to fnirSoft Scripting Manual (2018).

2.1.0verview
Below is the main window of fnirSoft with common user elements and tools identified.

Open a new Open Create a new Topograph
editor to Organizer (Spatial visualization/registration)
. . Open an
view/edit p y Tool
scripts fnirSoft file View/Process Variables
LS| fnirS oft -0 n
Gile View Tools )iindow Help lnhm
’ Editor %'Open E; Organizer U] Gallery n Lightgraph ‘ Oxygraph QTopcgraph CDataspac: () Export Ulmpon
T e Dataspace | Directory | History
Welcome to fnirSoft Professional e
N C S
Please enter your commands below and press ‘enter’ key tq execute the — — &
Create a new Oxygraph
Type About t ion info and to check ilable update's ) .
yoe About to see version info and to check any available update (V|ew & Process OXY flles)
Type Help or HelpExplorer or the command name for m{ re informatior
Create a new Lightgraph Dataspace
(View & Process NIR files) .
Directory
History
1 Panes
Command output pane
< >
Load | Save v | Delete v | Import Refresh _
Ready... 0 vars, 0 lightgraphs, 0 oxygraphs, 0 topographs
Command status Command prompt Dataspace status

fnirSoft includes a scripting engine, so commands written to the “command prompt” at the bottom of
the window are executed by pressing “Enter” on your keyboard. The command prompt can also
evaluate algebraic expressions. For more

TIP
Type “2 +3” (without quotes) at the
command prompt and press enter. You

information about syntax, see the fnirSoft Scripting
Manual. The rest of this chapter will detail basic

steps in fNIR signal processing with graphical user should see the result 5 at the output pane.

interface elements.

10| Page
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TIP
Intellisense is available at command prompt
and editor. Try typing fs following by ‘. (dot)

Context help windows appear for functions when
you type a valid function name followed by ‘(

character to show intellisense dropdown

menu. As you continue typing, options are

updated. Hover your mouse to see
information about the item in a tooltip.

open-parenthesis character. This pop-up windows
shows information about the command, its
parameters and sample usage. For more
information, click “Open Command Help

Explorer” link.

5 fnirSoft £i fnirSoft
File View Tools Window Help

& cditor | [ Open | ki Organizer [ Gallery | § Lightgreph & ovorerh @Ton P ditor | [ Open |k Organizer [ Galley | | Lightgraph @ Osygraph €@ Topograph [ ostespace

File View Tools Window Help

Welcome to fnirSoft Profession )
Plase nter your commands beiowane. 15.DAtAS pace.Save

Type About to see version info and to ¢

Welcome to fnirSoft Professional
Please enter your commands below and press enter’ key fo execute them
Type About to see version info and fo check any available updates
Type Help or HelpExplorer or the command name for more information. Type Help or HelpExplorer or the com:
This command saves current variables to file. If global
keyword is used in input parameters, global

Dataspace variables will be saved, otherwise,
variables in current Dataspace will be saved.

count: 1, no i

e
.Dataspace. Save@

| 1 .Dataspace. |

Ready... Waiting for )

@ RenameLabel

TIP
Use Organizer Tool to keep track of your experiment data files. Organizer Tool visualizes summary
information about your data, allows you to sort, view, group, and access all your files.

(%} Experiment Data Organizer Tool = = “
Data Folder: C:\Users\Hasan\Documents\COBI Studio Data z Include Subdirectories View Type ~ Sort By ~ GroupBy ~ |32 ]’,{l | =
N
14 BG BG BG BG
)265 271 269 263
| | | | | | | | )
01 1 01 01 01 i 01 t
| mes— [ se— [ see—— -_—) | mes—|
14_0265_01_05291257 nir BG_271_01_05281305nir BG_269_01_05281305.nir BG_264_01_05281020.nir BG_263_01_05271223 niir
BG BG | sD sD SD
61 260 256 257 | 255
| \ | | | | |
01 ! 01 01 ‘ 01 i 01
y 5 |
—— ————— — p—— ———
BG_261_01_05271009 nir BG_260_01_05251057 nir SD_256_01_05171717.nir| SD_257_01_05171612nir SD_255_01_05171501 nir
SD JL JL 14 14
25/ )52 »53 o5 >
‘;t { | 252 | (& | “,1 | | 2 | |7 Experame
01 01 01 01 01 ! v || Name of the experimenter for the data collection
: session
60 files, total duration: 15 hours, 2 minutes, 2 seconds

11| Page
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Change View Type (Details list or icons), change Sorting (by experiment features) bot ascending or
descending and change Group By to show all data categorized by selected features.

=T
View Type -| Sort By - Group By ~ ’}.l ‘ =l View Type | Sort By " Group By - (2| ort By ~| Group By ~| EZ)2} |1
Details 1[4 Experin = Name — Eperimener [
enter
1. Expen JDH Start Time 2 Subject ID Subject ID o
Small Icons 2. Subjec | 020 ‘ Experimenter 3. Experiment Experiment ID ntID
| Medium Icons 3. Experi 1 | SubjectID E'IF . Collection
4 File ollection
Large Icons Collectio ——— Experiment ID Name Path
- | = Collection Path
e = Name DHO20TTIINE L en [I;hs:iellnnm Ascending
Hration Descending
- Path Start Time —
S ] i T e
021 Descending
1 i |

2.2.Loading Raw Light Intensity (*.nir) Files

1. Click on the ‘Lightgraph’ at the toolbar of main window. This will open a new Lightgraph
window.
f fnirSoft

Eile View Tools Window Help

7’ Editor b'Open BOrgan|zer [@Gallery l Lightgraph ‘ Oxygraph QTopograph C‘Dataspac

Welcome to fnirSoft Professional

Please enter your commands below and press ‘enter’ key to execute them C| iC k “ nghtg ra p h” tOOI ba r b utton to

Type About to see version info and to check any available updates. .
create a new Lightgraph.

Type Help or HelpExplorer or the command name for more information.

2. Inthe Lightgraph window, click on the ‘Load Data’ Button at the lower left corner of the

window.
[} lightgraph1 = B

et
4 A. Experiment Properties ~
1. Hardware
2. Software
3. Tag
4. Date/Time
» 5. Log
4 B. Experiment Data
1. Light Intensity Empty
2. BEvents/Markers  (Collection)
4 C.Marker Properties
> Marker Set1

Click ‘Load Data’ button to e —

select file

]

Hardware system that has been used to collect data

Load File = Display Settings = Optode Layout View | Define Blocks | Refine | Save | Oxy Update

3. Afile selection window will appear. COBI data files (*.nir) are filtered and shown by default.
Lightgraph tool only recognizes also recognizes event marker (*.mrk) files and also the

12| Page
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associated experiment log (*.log) files. Marker and log files can be automatically loaded with the
main NIR file (see next step). Just select one NIR file and click open button.

[} Open “
© ~ 1 L « Documents » fnirSoft » Sample Data v & | SearchSample Data r)
Organize v New folder - O @

- Favorites ~ m HA_10_2_05310934.nir ﬁ] HA_25_1_07301658.nir
fnirSoft Light File fnirSoft Light File

Nir 453kB Nir | 345K8
. OneDrive
m HA_32_1_11191152.nir
] fnirSoft Light File
1% This PC Nir 2s2k8
m Desktop
I'| Documents
& Downloads
¥ Music
one 4
File npame: | HA_10_2_05310934.nir v COBI Studio Nir Data File (*.nir) v

Open Cancel

If the selected file is part of an experiment saved by COBI, it might be accompanied by one or
more marker files for time and event information. If ‘Skip’ button is clicked, these files will be
ignored. Click ‘Load’ to also load the associated marker files with the data file.

lightgraph1 | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA _10_2 053109... n

Do you want to also load the related marker (event) file?
0 Current data file has associated marker file:
7 C:\Wsers\Hasan\Documents\nirSeftiSample Data\HA_10_2_05310934_C.mrk

Load Skip

Measurements from all channels in the selected file will be displayed in the graph. If a marker
file was loaded, vertical lines corresponding to the markers will be displayed as well. The
‘Properties’ pane on the right-hand side provides information about the current data file.

'} lightgraph1 | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA_10_2_05310934.nir ==
= & & 2|21 |
4400 ; ! 4 A.Experi Properti -
TN e T 1. Hardware fNIR Device
2850 | | 2. Software COBI Studio
3. Tag frirlUSB.dil
o e ——— St i 4. Date/Time Fri May 31 09:34:20 2
5. Log HA_10_2
4 B. Experiment Data
e o R 1. LightIntensity  (Amray of 135x49)
— 2. Bvents/Markers  (Collection)
oo I — e e S C. Marker Properties
———r Marker Setl Keyboard/Manual
2150 T 4 D. Sensor Setfings
1. Total Channels 48
6

v
350
100 1 T T t Hardware system that has been used to collect data
242 a1
Load File | Display Settings = Optode Layout View | Define Blocks | Refine | Save = Oxy Update
13| Page
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6. The data can be also displayed in 2-by-8 format (in the sensor’s optode layout). This view shows
data for each optode and channel individually, in an arrangement corresponding to the actual
arrangement of the sensors used. To select this view, right click on the graph and select Optode
Layout View. This will open the following window.

[} lightgraph1 | Optode Layout View (Temporal 2x8) | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA_10_2_05310934.nir — = n
-5 2 4 s 2 4 5 2 4 5 F 4 = 2 4 =5 2 4| s 2 4 s 2| 4
4400 [1 3 - i 3 5 [l 3 K] il 3l K] | £ 4 1 i3l 8 | i3 3 h 5} ]
3500
3400
= (RS e e [ o P
2400 gl et Pt g T ke
— I e |
B il ]
1400 B e
500 S N E—
400
5 2 i 5 2 4 2 4 = z 4 = 2 4 5 2 4 = 2 a s 2 4
o il - n -1 n -1 L) -1 n -1 n -1 1 -1 1 -1
4400 f 3 f & f 3 3 3 | 18l | Bl <
330X
P e
3400
2500
PPt S
2400 R R ) 1 | S
e sl e i
1501 b et .
1480 ———————
400
4 4, 4 El 242 E) 4 E) 4 4 242
Save ~ Update

Each graph can be enlarged by
e double-clicking on the graph
or

e right-click and selecting ‘Enlarge’ from the context menu of the graph.

Note: Performing the same operation will bring back the 2-by-8 view.

TIP
If you resize the window, the graphs will be automatically refreshed, and this
can also be manually initiated by one of the following:

e C(Click on Update button (lower right-hand side corner)
or

e Right-click and select ‘Update’ from the context menu
or

e Left-click on the graph

H. Ayaz (v4.10)
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TIP
Left or right click on a graph will highlight the graph (with red borders).
Use CTRL+click to unselect or multi-select.

7. When there are many markers, they can occlude the graphs. To hide marker information, right

click on any graph and select Toggle Marker Visibility. This will update all graphs.

H. Ayaz (v4.10)

[} lightgraph1 | Optode Layout View (Temporal 2x8) | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA_10_2_05310934.nir — = “
4400
3300
3400
2500 ————— S N S e
2400 =
e ——— e
400 ——— B e
500 = ————
400
4400 [ T S SV
3300
2400 e ——
= SNt
2400 I— s
- [ T | J L= R e
. L — T e
500
400
-100
242 911 242 1.1 242 1.1 242 911 242 1.1 42 911 242 1 242 a1
Save - Update |
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2.3.Loading Event Marker (*.mrk) Files
Marker files that are associated with fNIR data files are automatically recognized and will be loaded with
the respective fNIR data file if using default settings. However, if data were not recorded in the
‘Experiment mode’ of COBI, marker files are not associated with the data file. In this case, ‘Load File’
button can be used to select a marker file to load.

1. Click the ‘Load File’ button at the bottom of the main graph window.

A lightgraph1 | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA 10_2_05310934.nir -0
s 7 3 wa gy
4400 4 A Experi Prop A
s N——— N
1. Hardware fNIR Device
2850 2. Software COBI Studio
3. Tag frirUSB._dll
e e e e e e e ettt 4. Date/Time Fri May 31 09:34:20 2
5. Log HA_10_2

4 B.Experiment Data
ey S o e e e e 1. Light Intensity  (Array of 135x49)
Collection)

2 E /Mark

e e e e e |, (. Marker Proparics

e T, Marker Setl Keyboard/Manual
2150 -
H ‘ PN
129 Click ‘Load File
P button to select
. v
50
marker file A
100 Taiuware system that has been used to collect data
242 £
Load File ¥ Display Settings | Optode Layout View | Define Blocks | Refine | Save | Oxy Update

2. Select the marker file to load.

[ Open n
T <« Documents » fnirSoft » Sample Data v & Search Sample Data Lo
Organize v New folder =~ I @
1t Favorites * [ 271 HA_10_2.05310934_C.mrk 471 HA_25_1.07301658.mrk
'_f- fnirSoft Marker File '_f- fnirSoft Marker File
Mrk 264 bytes Mrk 535 bytes
Z& OneDrive
P71 HA_32_1_11191152_C.mrk .
AB]  fnirSoft Marker File Change filter to
% This PC Mrk 252 bytes .
' Marker files
m Desktop
| Documents
& Downloads
o' Music
Eome o v
File name: | HA_10_2_05310934_C.mrk v | COBI Studio Marker File (*.mrk) v

Open Cancel

Once a file is selected and loaded, all markers are displayed on graph immediately. Note that
each NIR file by default has the -1 (end of recording), -2 (start of baseline),-3 (end of baseline),-4
(baseline values ready) and -5 (record button is pressed) markers and these are shown in orange

16| Page
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color. Other markers groups have different color. All markers loaded from the same file will have

the same color.

Note here that, same marker file is loaded again, and that’s why all such markers appear double

below. Also,
'} lightgraph1 | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA_10_2_05310934.nir -0 “
K i F 3 LN
4400 a 2 : 4 4 A Experi Pr "
N 1. Hardware fNIR Device
2850 2. Software COBI Studio
3. Tag fnirUSB.dil
290 b | T — N i ——a 4. Date/Time Fri May 31 09:34:20 2
5. Log HA_10_2
These colored 4 B. Experiment Data
= e . e 1. LightIntensity  (Array of 135x49)
markers appear twice | —————— | 7 Evenis/Markers  (Collection)
PO e e ﬂﬁg 4 C.Marker Properfies
because, same | b MarkerSen Keyboard/Marual
21 . . eSS R Marker Set2 oard/Manual
o marker file is loaded @
e {01 3 second time -
1250 S ae—
800 .
350
sen Two sets appear .
Load File | Display Settings  Optodelayc  hecg use, we loaded Oxy Update

another marker file

TIP

S. Uate/ 1Lime

You can view a list of all loaded markers click on the “Events/Markers” item in the properties pane
(right-hand side) within “Experiment Data” group. A small button (“...”) will appear next to it, click on
the button to see the collection as below:

M omMay 51 UJ3%.4U ¢

d - |

H. Ayaz (v4.10)

5.Log HA_10_2 Event Collection Editor
4 B.Experiment Data
_ M Ime"s' ((A(‘:i':’;;o:n:),’&w) .l Members: -5 (Recording Started) properties:
4 C.Marker Properties _0 | -2 (Baseline Started) + w4 | ‘
Marker Set1 Keyboard/Manual 1 | -3 (Baseline values) 2=
Marker Set2 Keyboard/Manual "2 | -4 (Baseline end) + 4 Marker Properties
4 D.Sensor Settings Details Recording Started
1. Total Channels 48 4|1 (Marker) 1D 5
Trtal Artndae 18 5 | 1 (Marker) Time 24211
_6 | 2 (Marker) 4 Marker Source
_7 | 2 (Marker) Set System Events
_8 | 3(Marker)
_9 | 3 (Marker)
10| 4 (Marker)
11| 4 (Marker)
_12] -1 (Device Stopped)
Add Remove
0K Cancel
17| Page
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2.4.Preprocessing Raw Light Intensity Data
The necessary steps for preprocessing may change depending on the current data and experiment
protocol. Also, if oxy files are used light intensity preprocessing would be skipped entirely, but not
recommended. If the data is noisy, it is advised to apply a linear phase, low pass filter that attenuates
high frequency components of the signal. Furthermore, certain channels, or time periods may need to
be excluded due motion artifact, saturation or noise. fnirSoft can be used to design and apply window-
based finite impulse response (FIR) filters.

2.4.1. Rejecting Optodes/Channels
To exclude all data from an optode, first, go to “Optode Layout View” window and reject or accept the
selected optode from the “Evaluate” option at the context-menu (by right-click).

1. Right-click on the Lightgraph, and select “Optode Layout View” from the context menu.

B lightgraph1 | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA_10_2_05310934.nir -0
s A 7 g | a (34|
4 AE i F i -~
| Bl R .
H H 1. Hardware fNIR Device
Right-click to open context = 3 o COB Sie
. ¢ Update > 3.Tag fnirUSB dll
menu and click on ‘Optode  —~ b~ iDdeTime  Fri May 310934203
Display Settings 5. Log HA_10_2
. ) =
Layout View ode Layout View 4 B. Experiment Data
y I Opt - - I 1. Light Intensity (Array of 135x49)
- View Associated Oxygraph 2 Events/Mark Collacts
. I ——— -
2600 —_—— = Zoom » % 4 C.Marker Properties
e > Marker Set1 Keyboard/Manual
2130 Evaluate P ———— | 4 D.Sensor Setiings
P—— 1. To Is 48
- Load File F— 10
—_ .
1250 [¥] Toogle Marker Visibility S —
w0 Copy asimage
Save as image
v
= |L Properties
<00 : Hardv system that has been used to collect data
242 811
Load File | Display Settings | Optode Layout View = Define Blocks | Refine | Save | Oxy Update

2. A new window will appear as shown below. In this “Optode Layout View”, you can toggle
hide/view markers (by right clicking graphs and selecting Toggle Marker Visibility).

8 lightgraph1 | Optode Layout View (Temporal 2x8) | C:\Users\Hasan\Documents\fnirSoft\Sample Data\H... — =
4400
3300
3400
2300 e e e,
2400 e i e —
- e b
P —
1400 S ——
00
400
4400 e
3300
- S
-~ . -
2300
2400 T L

|

Save = Update
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3. Inthe Optode Layout View, right-click on the graph of the optode you want to reject, and at the
context menu, select Evaluate > Reject. Note that optode numbers are written at the lower left

corner of each graph.

B lightgraph1 | Optode Layout View (Temporal 2x8) | C:\Users\Hasan\Documents\fnirSoft\Sample Data\H... — = n
4400

3800

3400

2500 | T — |- -

2400 e e et

500 —_— - '

. Click on “Reject” —_— e
400

4400 — s

e Enlarge —h

o ——

Y . S— Update

2500

e B i Evaluate v | % Reject

s [ Roes ™
1400 e Manage 3

i'?: Toogle Marker Visibility

-

Copy as image
242 .1 242 9.1 242 9.1 242 . 9.1 242 9.1 242 a1
Save as image >

Save ~

4. Once rejected, the optode graph is changed to “null” display as shown below for optode 8:

8 lightgraph1 | Optode Layout View (Temporal 2x8) | C:\Users\Hasan\Documents\fnirSoft\Sample Data\H... — = n
4400
3300
3400
2300 e PR ——
2400 el | e
i PR P ——
400 [—
500 — S
400
100
4400 I—
3300
3400 =
2500 e
NSt
2400 SR, e
1800 == ——
— S
500
400
100
42 811 242 91 242 s11 242 811 242 s11 242 s11 242 811 242 s1.1
Save - Update

5. To reverse this action, simply right-click on the graph of the rejected optode and select Evaluate
> Accept from the context menu. The graph will be updated to show the optode data instead of
the “null” display.
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B lightgraph1 | Optode Layout View (Temporal 2x8) | C:\Users\Hasan\Documents\fnirSoft\Sample Data\H... — =l x|
4400
3800
3400
2500 —_— b
2400 e §
- b
e . “« ” h  e— ———

00 Click on “Accept — N
— ————
400

100
4400 S —
3800
3400 = Enlarge
2500 S Update
2400 S
500 | Evaluate v Accept
.fm Manage e
00
400 Toogle Marker Visibility
-100

242 811 242 $1.1 242 511 242 Copy as image 4 811 242 811 242 1.1
Sovel v Save as image 3 Update

2.4.2. Defining Exclude Regions
The previous section described how to reject all data for an optode. It is also possible to reject certain

time periods within an optode.

1. Right-click on the Lightgraph and from context menu, click on Evaluate > Define Exclude Period
(For all Channels). NOTE: For clarity, the following figure is shown with markers hidden
(markers can be hidden either through “Display Settings” or right-click context menu.)

'} lightgraph1 | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA_25_1_07301658.nir - O
[E=24 |
H u
a0 < A& Click on “Evaluate >
1. Han
’ 251 Define Exclude Region
7 pdate > 3. Tag
4. Dat ”
Disploy Settings s (Forall channels)
2643 Optode Layout View a ?Exh
- Orrrn ol (TSNS Varay o 1Uo3xas
View Associated Oxygraph N, 2 Events/Marke (Collection)
P Zoom [ O T T 4 E I:!arku‘ﬁwuis‘ R
Evaluate 4 Define Exclude Period (For all channels) Ctrl+E
. Manage » Define Exclude Period (Only for channels on display) Ctrl+W
Load File Clear All Exclusions Ctrl+Shift+E
o Toogle Marker Visibility ; ;Tj -
Copy as image 4 E Stabsfics
M : 5
Save as image 2 PR
529 2 0.0002 v
. L 2 Taial Tiose E72 ED
v
|_I Properties 1. Har
0 m - Hardware system that has been used to
collect data
] 57185
Load File = Display Settings | Optode Layout View | Define Blocks = Refine = Save = Oxy Update |

2. Once “Define Exclude Region” is selected, two mouse left-clicks are required to identify start
and end times for the exclude region. After the first click, a vertical red line will appear at the
location under the mouse pointer. The next click will identify the end time and finalize the
procedure.
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' lightgrapht | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA_25_1_07301658.nir - O “
3700 [a A_ Experiment Properties ~
1. Hardware fNIR Device
2. Software COBI Studio
3m b 3.Tag fnirlUSB dil
4 Date/Time  Mon Jul 30 16:58
A 5. Log HA 4 1
. . . B. Experiment Data
2843 The second vertical red line is 2. Light erait, Guray of 106348

updated with mouse location. And ¢ e reosta

will indicate the end time when R

The first vertical red 2
L . clicked 5 Totel Ootodod 15
line is start time of 2 Totsl Optodo, ¥
. e ey . Curren i..
this new exclude block 4. Gains 7
5. Other none
4 E. Statishics
1. Mean Period 0.51
525 2. Period Std  0.0002 -
1. Hardware
0 Hardware system that has been used to
collect data
s 5135 |
Load File | Display Settings = Optode Layout View = Define Blocks | Refine | Save | Oxy Update ‘

Once the start and end times are selected, the graph is immediately updated to exclude the
selected region. NOTE: Selecting exclude regions do not delete/remove data. This is just masking
the data.

['E lightgraph1 | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA_25_1_07301658.nir - b
THE
2700 A_ Experiment Properties ~
1. Hardware  fNIR Device
2. Software COBI Studio
— b 3.Tag frirUSB.dll
4. Date/Time  Mon Jul 30 16:58
. 5.Log HA 4 1
2643 B. Experiment Data
1. Light Intensity (Amray of 1063x49
2. Events/Marke (Collection)
e C. Marker Properties
> Marker Setl Senal Port
D. Sensor Settings
1. Total Channe 48
1588 2. Total Optode: 16
3. Current 20
4. Gains 7
1057 . 5. Other none
4 E. Statistics
1. Mean Period 0.51
2 PeriodStd  0.0002
= 2 Tedad Tion ETI B2 =
1. Hardware
0 [Savime—— Hardware system that has been used to
collect data
ne LZE
Load File | Display Settings = Optode Layout View = Define Blocks | Refine | Save = Oxy Update |

All exclude regions can be deleted by right-clicking the Lightgraph and selecting Evaluate > Clear
All Exclude Regions in the context menu. Selecting this is option will update the graph
immediately and all user-defined exclude-regions will be deleted.
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[® lightgraph1 | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA_25_1_07301658.nir
4=
3700 4 A_Experiment Properties
1 Hardware  fNIR Device
Update 2. Software COBI Studio
s b 3.Tag frirUSB.dil
Display Settings 4. DateTime  Mon Jul 30 16:58
b 5 Log HA_4_1
- o_‘“"d‘ l"_““w""" 4 B.Experiment Data
View Associated Oxygraph 1. Light Intensity (Amray of 1063x49
Zoom s ZCEveanarke @:olllectlon)
o Evaluate Define Exclude Period (For all channels) Cti+E  |Pot
Manage Define Exclude Period (Only for channels on display) Ctrl+W
T Load File Clear All Exclusions Ctrl+Shift+E
oo B
Toogle Marker Visibility 4. Gains 7
1057 e . 5. Other none
Copy as image 4+ E.Statisti
Save as image 1. Mean Period 0.51
528 =
¥ | Propert :
P Select this to delete all —
S f
0 user-defined exclude
35 .
Load File | Display Settings =~ Optode Layout View = Define Blocks | Refine = Save Oxy regions and return the [date |

graph to its original

5. You can view a list of all defined exclude blocks by right-clicking the Lightgraph and selecting

Manage > Exclude Regions in the context menu.

- oEN

I lightgraph1 | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA_25_1_07301658.nir
A=
3700 ‘ 4 A Experiment Properbes A
Hardware  fNIR Device
Exclude Software COBI Studio
S Update Tag frirUSB.dll
Region List Date/Time  Mon Jul 30 16:58
Display Settings Log HA_4 1
4 B.Experiment Data
2843 Layout
Optode . 1. Light Intensit, (Amray of 1063x49
View Associated Oxygraph 2. Events/Marke (Collection)
4 C.Marker Properties
e Zoom ’ b Marker Setl  Serial Port
Evaluate » 4 D.Sensor Settings
1. Total Channe 48
1588 | Manage 4 Blocks e 2. Total Optode: 16
Load File Exclude Regions ——————nf 3. Current 20
4. Gains 7
1057 e Toogle Marker Visibility 5. Other none
. 4+ E.Statistics
Copy as image 1. Mean Pericd 051
529 Save as image 2. Period Std  0.0002
2 Teabal Tic ETIED <
Properties 1. Hardware
A A NI RNV, | ardyiare system that has been used to
collect data
315 5735
Load File | Display Settings | Optode Layout View | Define Blocks = Refine | Save = Oxy Update |
6. This will display the list of all exclude regions. Any or all of them can be deleted.
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Manage Exclude Regions (User Defined) n
EP 1[ALL](120.14 . 148.54 ) Len:28.4 Delete All

Delete selected

All Channels

Length
28.395

Close

2.4.3. Applying Low-pass Filter
1) To apply a low-pass filter to the noisy data, first, click on the Refine button at the toolbar.

'8 lightgrapht | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA_25_1_07301658.nir - O

2 E

4 A Experiment Properties ~
1. Hardware  fNIR Device
2. Software COBI Studio

3700

2171 b 3.Tag fnirlUSB.dil
4. Date/Time  Mon Jul 30 16:58
b 5. Log HA 4 1

4 B. Experiment Data
1. Light Intensity (Amray of 1063x49
2. Events/Marke (Collection)
4 C.Marker Properbies
> Marker Setl Senal Port
4 D.Sensor Settings
1. Total Channe 48
2. Total Optode: 16

Click Refine button to see
available options

g 3. Current 20
\ 4. Gains 7
1057 5. Other none
4 E. Statishics
1. Mean Period 0.51
525 2. Period Std  0.0002
2 Tebald Tim ETI ED v
1. Hardware
0 Hardware system that has been used to
collect data
319 5135 |
Load File | Display Settings = Optode Layout View = Define Blocks | Refine | Save | Oxy Update ‘

2) A popup windows will appear that displays the first step: selection of input. Either ‘Raw Data’ or
‘Refined Data’ can be selected as input for processing.

[Note: At first, only ‘Raw Data’ is available and ‘Refined Data’ is empty (as there’s no processing
done). After processing, output data is placed in ‘Refined Data’.]

Just keep default selections and click Next button to go to step 2.
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.24 lightgraph1 - Refine Lightgraph D... n
Step 1 of 2: Input  Flease select data source!

Refined Data

Use refined fitered data

® Raw Data

Use mwunfitered datz

Histroy of current
Refined Data
Empty/None!

Process Data
[Select Methods at the next step|

}

Refined Data™

After processing,

output wil be placed in Refined Data

=]

Cafinad Dtz iz # placabolder for processed dsis
a can be overwriden =5 much as requined

Initially, ‘Refined Data’ is
empty, so you need to start
with ‘Raw Data’

After processing is done new
data is placed under ‘Refined
Data’ and can be used to do
additional processing

3) Finally at ‘Step 2/, method to be applied is selected. By default FIR Filtering tab and also
“System1200S_2Hz" filter is selected. This default filter is a low pass FIR filter with an order of
20. Just keep default selections and click Next button to apply the filter.

Step 2 of 2: Apply  Select method and apply!

Select Processing Method
FIR Fitering  Ambient SMAR Median Fitering
Finite Impulse Response Digital Filter

Select Filter | System12005_2Hz v|
Details
LowPass Order:20 Hamming

Filter Designer Tool

Ws method erables designing and spplying @ vaviety of finte
mpuise response fiters (o ench optocke sepersisy

Selected method: FIR Filtering

Pravious ‘

4) The filter will be applied and the graph will be updated immediately, as shown below:

H. Ayaz (v4.10)
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— o |

3700 4 A Experiment Properhies -
1. Hardware  fNIR Device
2. Software COBI Studio
> 3.Tag fnirUSB. dil
4. Date/Time  Mon Jul 30 16:58
> 5. Log HA_4_1
4 B. Experiment Data
1. Light Intensity (Ammay of 1063x49
2. Events/Marke (Collection)
4 C.Marker Properties
> Marker Set1 Senal Port

529

1. Hardware
T mmmmumuuuussuucusuccuucuucuucuucuucuuuutuuuuuunim | Hardware system that has been used to

collect data
s 5135

Load File | Display Settings = Optode Layout View | Define Blocks | Refine | Save = Oxy Update‘

5) Filtered data do not replace original (raw/unfiltered) data. Both are accessible with functions to
be exported or used for oxygenation calculation.

TIP

To return to viewing raw/unfiltered data, right-click on the graph and
select “Display Settings”. In the pop-up dialog, under the “Type” tab,
select the “Raw” option and click the “Update” button.

lightgraph1 | Display Settings n
Data | Data Range i Marker | Time | Graph |*|*
Display Data Type
(® Refined

Display Refined/Filtered Light Intensity Data

) Raw
Display Raw/Unfiltered Light Intensity Data
") Raw with ambient subtracted
Display Raw/Unfiltered Light Intensity Data with

ambient channel subtracted

6) Also, now that a filter applied, ‘Refine Data’ is available again. Click on ‘Refine’ button on
Lightgraph that will step 1 again as below. This time, ‘Refine Data’ is available and can be
clicked. And, the history list shows it contains ‘FIR’ filtered version of ‘raw data’. If more than
one operation is performed, they will be listed here.
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.24 lightgraph1 - Refine Lightgraph D... n
Step 1 of 2: Input  Flease select data source!

) Raw Data

Use mwunfitered datz

® Refined Data

Use refined fitered datz

oy of current
Refined Data
1 FIR Fitering with !
Process Data
|Select Methods at the next ste|
’7 < >
Refined Data*

Aftar processing, output wil be placed in Refined Data

Cafnad Dtz iz # placabolder for processed dsis
and can b overwritien 25 much as requined

=]

History list of ‘Refined Data’ contains
FIR filtering.

This contains more than one item if
‘Refined Data’ is selected again for
another processing.

NOTE: When ‘Raw datd’ is selected,
any previous value in ‘Refined datd’ is

deleted and new processed data is
loaded.

2.4.4. Applying Motion Artifact Rejection (SMAR)

1) Motion artifacts and saturation can be detected automatically by a Sliding-window Motion
Artifact Rejection (SMAR) algorithm. See Ayaz et. al. [12] for more information about the

algorithm. To apply, click “Refine” button at the toolbar.

g lightgraph1 | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA_10_2_05310934.nir - b “
5 fi] F 3 O Al | =
4400 ; 4 A Experi Pr ~
e ————— —— .
1. Hardware fNIR Device
2850 2. Software COBI Studio
r 3.Tag fnirUSB dil
e ——r e A 4. Date/Time Fri May 31 09:34:20 2
e b 5 Log HA_10_2

i Marker Setl

B. Experiment Data

1. Light Intensity (Array of 135x49)
2 Events/Markers  (Collection)

C. Marker Properties

Keyboard/Manual

Click Refine button to apply sliding
window motion artifact rejection

D.S Settings

1. Total Channels 48
2. Total Optodes 16
1

Current 10
4. Gains 20
5. Other none
— E. Statistics

1. Mean Penied 0.4995

2. Period Std 0.0005 v
\ Toad=l T o 01 149

1. Hardware

-100 ch system that has been used to collect data
242 \ 9.1
Load File | Display Settings = Optode Layout View | Define Blocks | Refine | Save | Oxy Update
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2) Refine window will appear, as below. Just click next to proceed.
.= lightgraph1 - Refine Lightgraph D... n
Step 1 0of 2: Input  Please select data source!
@ Raw Data Refined Data
Histroy of current
Refined Data
Empty/None
Process Data
|Seliect Methads at the next stea|
Refined Data*
[Befinad Dstr i= & placaholce for processed dein
ax can be overwriSen a5 much a5 reqguined ‘ ‘ MNext
3)

Click on ‘SMAR’ tab to select this method. Configuration options are within this tab and allow

changing algorithm parameters. Just keep default settings. Click the “Apply” button to accept
current parameters and apply the algorithm.

.2+ lightgraph1 - Refine Lightgraph D... n

Step 2 of 2: Apply  Select method and apply!

Select Processing Method

| FIR Fitering | Ambient || SMAR | Median Fitering|

Sliding-window Motion Artifact Rejection

Window Size 10
Upper Threshold 25
Lower Threshold 3

Selected method: SMAR

Pravious Apply
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4) Segments identified as motion artifacts and saturated channels will be excluded

automatically.

Compare the following graph with the one in step 1 above. Also, see the command output pane

(at the main window) for a brief report. The graph will be updated immediately.

B lightgraph1 | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA_10_2_05310934.nir - B
5 il 2| ]
2400 A
- —
2850
%0 e ——— S i 4. Date/Time Fri May 31 09:34:20 2
b 5. Log HA_10_2
4 B.Experiment Data
e e —_— 1. LightIntensity  (Amray of 135x49)
2. Events/Markers  (Collection)
2600 = R E—— 4 C._Marker Properties
—— I Marker Setl Keyboard/Manual
2150 — 4 D.Sensor Setfings
1. Total Channels 48
1700 2. Total Optodes 16
3. Current 10
P — 4. Gains 2
e . B. Other none
4 E._Statistics
& 1. Mean Period 0.4995
2. Period Std 0.0005
155 2 Tosal T Q1 149 st
1. Hardware
a0 Hardware system that has been used to collect data
242 9.1
Load File | Display Settings = Optode Layout View | Define Blocks | Refine | Save | Oxy Update

5) Rejected regions can be seen easier at ‘Optode Layout View’. As shown below, optodes 8 and 10
were rejected.

il

|

&

S
E = 2l &
| 9 al A

lightgraph1 | Optode Layout View (Temporal 2x8) | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA_10_2_05310934.nir

B = 3 & = 2 &l = 2| 8 = 2

@ = 2 g = 2
= - &l A4 B 4 B S . 3 A

il &l 4l

8.1 242 9.1 242 11 242 8.1 242 1.1 242 9.1 242 911 242 911

Update
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2.5.Calculating Oxygenation (MBLL)
1) fnirSoft calculates oxygenation by applying the Modified Beer Lambert Law (MBLL) described in
the previous chapter. To start the process, click the “Oxy” button on the toolbar.

'} lightgraph1 | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA_25_1_07301658.nir =B “
) 0 = £ % s - =]
700 40 o | 40 40 [0 4 4 A Experiment Properties ~
5 | 5 : 1. Hardware fNIR Device
1 52| - - 2 2. Software COBI Studio
3171 r 3.Tag frirUSB _dil
4. Date/Time Mon Jul 30 16:58:40 ©
5 5. Log HA 41
gl et 4 B. Experiment Data
o A~ 1 LightIntersity  (Array of 1063x49)
AT e 2. Events/Markers  (Collection)
] 4 C.Marker Properties
8 ) .
M e e b Marker Setl Seral Fort
g 4 D. Sensor Settings
Mw‘;““ 1. Total Channels 48
1585 M 2 Total Optodes 16
3. Current 20
4 Gains 7
1057 ———- . ¢ 5. Other none
Click ‘Oxy’ button to _‘ 4+ E. Stafisiics
I I t t 1. Mean Period 051
= Calculate oxygenation \ 2. Period Std 0.0002 .
1. Hardware
0 ! Hardware system that has been used to collect data
38 575
Load File | Display Settings = Optode Layout View = Define Blocks | Refine | Save = Oxy Update

2) The following parameter window will appear. Under the General tab, there two main selections:
Baseline and Data to enable use of different baselines (reference point), and specify filtered or
unfiltered data. The Coefficients tab allows modifying the absorption spectrum coefficients of
oxy-Hb and deoxy-Hb of MBLL. The “Refined Data” option will be disabled if no processing has
been applied to the current data. The default baseline is the “COBI Baseline”. Click the
“Calculate Oxygenation” button to accept current settings and continue.

Oxygenation Calculation
General | Coefficients | Baseline selection
Ea”ine Start Time: 18.347 options
(® Use default baseline

End Time: 28072

Use the following block
Defined in Lig h

Use the following vanable

Loaded in Da e

Data selection

Data
—

® RawData Options

Use rawunfitered dats

Refined Data

Use refined/filtered data

Cancel ‘ Calculate Oxygenation
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3) Once oxygenation data is calculated, a new Oxygraph window will appear as below.
By default, all markers and exclude regions are transferred. The graphs displays HbR (deoxy-
hemoglobin), HbO (oxy-hemoglobin), HbT (total-hemoglobin) and Oxy (difference between oxy-

and deoxy-hemoglobin).

¢ oxygraph1 | Calculated from lightgraph1 -0 “
= W = ® w| W = N ME |
18 . 0 ® 4 A Experiment Properties ~
45 S 1. Hardware fNIR Device
21, !4 !; 32 2. Software COBI Studio
) b 3.Tag frirUSB.dil
a0 4. DatelTime Mon Jul 30 16:58:40
b 5.Log HA_4_1
4 B. Experiment Data
& 1. Hb/Oxy Data (4 Arays of 1063x17)
2. Events/Markers  (Collection)
4 C.Marker Properties
p Marker Setl Serial Port
335 4 D.Sensor Settings
1. Total Optodes 16
2. Current 20
3. Gains 7
0s 4, Other none
4 E. Statistics
1. Mean Period 0.51
2. Period Std 0.0002
<5 3, Total Time 57352 v
A D AT EA1 011
1. Hardware
49 Hardware system that has been used to collect data
" Load File = Display Settings = Optode Layout View = Define Blocks = Refine = Save Update l‘

4) Oxygraph has options and menu items similar to Lightgraph, for example, Optod
Open Optode Layout View in Oxygraph and double-click on optode two to see it
as below.

e Layout View.
in full-window

¢

oxygraph1 | Optode Layout View (Temporal 2x8) |

—oEN

8.83

6.1
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0.6
™ e
215
43
39 57135
Save - Update
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5) Also, Oxygraph, by default displays oxygenated-Hemoglobin (HbO) and deoxygenated-

hemoglobin (HbR) data. To change display options, right click on the main window of Oxygraph
and select “Display Settings” from the context menu. A new dialog box will appear as shown

below.
¢ oxygraph1 | Calculated from lightgraph1 ==
S 5 - % 3 3|3 \
18 4 A Experiment Properties "
1. Hardware fNIR Device
2. Software COBI Studio
p 3.Tag fnirUSB.dll
885 4 Date/Time Mon Jul 30 16:58:40 :
p 5. Log HA_4_1
4 B. Experiment Data
~ [ 1. Hb/Oxy Data (4 Amrays of 1063x17)
2. Events/Markers  (Collection)
Optode Layout View 4 C.Marker P 5
View Associated Lightgraph b Marker Setl Serial Port
235 4 D.Sensor Setfings
Zoom ’ 1. Total Optodes 16
Evaluate > 2. Current 20
3. Gains 7
08 Manage ’ 4 Other none
Load File 4 E.Statistics
1. Mean Period 0.51
Toogle Marker Visibility 2. Period Std 0.000
253 . 3. Total Time 57352
Copy as image 4 Dococd Tima £41011 b
Save as image 1. Hardware
435 Hardware system that has been used to collect data
Properties
s
| LoadFile | Display Settings | Optode Layout View | Define Blocks | Refine | Save Update ‘
oxygraph1 | Display Settings u
:’DaangelMakerlTlme lGraah IOIher |
Select data type for each optode:
HbO
Oxygenated-hemoglobin concentration changes
HbR
Deoxygenated-hemoglobin concentration changes
[ HbT
Total-hemoglobin concentration changes
[ Oxy
Oxygenation (difference Hb) concentration changes
(®) Raw () Refined
Display Raw/Unfiltered Display Refined/Filtered
Hb Data Hb Data
| Update | " Hide
6) Uncheck oxygenated-hemoglobin (HbO) and deoxygenated-hemoglobin (HbR) click on Oxy
(difference in hemoglobin). Click “Update” to refresh the graphs as shown below.
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7)

[ oxygraph1 | Calculated from lightgraph1 = B “
s o] 50| 50 =) 50| 5 0| T Iﬂ Al |
& s A 49 | @ % ) 4 A Experiment Properties -
B0l gl as, T3 &3 ks 1. Hardware fNIR Device
B 82| 52 B0 B2 2. Software COBI Studio
3. Tag fnirUSB dil
. 4. DatelTime Mon Jul 30 16:58:40
5. Log HA_4_1

4 B.Experiment Data
1. Hb/Oxy Data (4 Ammays of 1063x17)
2. Events/Markers  (Collection)

4 C._Marker Properties
Marker Setl Senal Port

@

43
s 5735
Load File | Display Settings = Optode Layout View = Define Blocks | Refine | Save Update

You can apply various filters using filters using Refine tool available on the toolbar. To save
and/or export data and apply block analysis, see the next chapter.

2.6.Loading Oxygenation/Hemoglobin (*.oxy) Files
An experiment data saved from COBI Studio includes oxy file in addition to nir, mrk and log files. Oxy file
contains hemoglobin concentration changes and can be completely recalculated from nir file by using
the default (COBI) baseline. If oxy file is used (as shown in this section), light intensity preprocessing
steps would be skipped (in Lightgraph). See previous section for information on loading nir file and then
calculating oxygenation data.

1.

2.

Click on the ‘Oxygraph’ at the toolbar of main window. This will open a new Oxygraph window.
£ fnirSoft

File View Tools Window Help

Editor | [ Open | [ Organizer [ Gallery Lightgraph @& Oxygraph @@ Topograph [ Dataspac
. 9 &) ghtg 9 g

Welcome to fnirSoft Professional

Please enter your commands below and press ‘enter’ key to execute them

. “ ”
Type About to see version info and to check any available updates. C I Ic k Oxygra p h tOOl ba r b Utto n tO
Type Help or HelpExplorer or the command name for more information. create a new OXyg rap h.

In the Oxygraph window, click on the ‘Load Data’ Button at the lower left corner of the window.
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[ oxygraph'1 = B “
2|24 |
4 A Experiment Properties -
1. Hardware
2. Software
3. Tag
4. Date/Time
5. Log
4 B.Experiment Data
1. Hb/Oxy Data Empty
2. Events/Markers  (Collection)

4 C._Marker Properties
Marker Set1

Click ‘Load Data’ button to

select file
- v
Hardware system that has been used to collect data
Load File | Display Settings = Optode Layout View = Define Blocks | Refine | Save Update

3. Afile selection window will appear. COBI Oxy data files (*.oxy) are filtered and shown by
default. Oxygraph tool only recognizes also recognizes event marker (*.mrk) files and also the
associated experiment log (*.log) files. Marker and log files can be automatically loaded with the
main NIR file (see next step). Just select one NIR file and click open button.

[ Open
T <« Documents » fnirSoft » Sample Data v & Search Sample Data P
Organize v New folder - @ @
~ fG HA_10_2_05310934.0xy fG HA_25_1_07301658.0xy
% OneDrive fnirSoft Oxygenation File fnirSoft Oxygenation File
Oxy  41.6k8 Oxy 319kB
1% This PC fG HA_32_1_11191152.0xy
fnirSoft Oxygenation File
m Desktop OXy 367 KB
“| Documents
# Downloads
W Music
=| Pictures
8 Videos v
File name: | HA_25_1_07301658.0xy v | COBIStudio Oxy File (oxy) v

Open Cancel

4. |If the selected file is part of an experiment saved by COBI, it might be accompanied by a marker
file for time and event information. Click ‘Yes’ to also load the associated marker file with the
data file.

oxygraph1 | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA_25_1_07301...

Do you want to also load the related marker (event) file?

o Current data file has associated marker file:
7 C:\Users\Hasan\Documents\fnirSoft.Sample Data\HA_25_1_07301658 mrk
()

Load Skip
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Measurements from all optodes in the selected file will be displayed in the graph. If a marker

file was loaded, vertical lines corresponding to the markers will be displayed as well. The

‘Properties’ pane on the right hand side provides information about the current data file.
NOTE: This graph is identical to the calculated-oxygenation from raw light intensity (see the

graphin 2.5 step 4).

[ oxygraph1 | C\Users\Hasan\Documents\fnirSoft\Sample Data\HA_25_1_07301658.0xy -0 “
P M| | @@ ®| =| =| = 5 B2 |
& s 4 49 | 40 % &l | 4 A Experiment Properties ~
5ol kgl 4s| ke a3 kel 1. Hardware fNIR Device
B 82| 82! 50 B2 2. Software COBI Studio
3. Tag frirUSB.dil
= ‘ | 4. Date/Time Mon Jul 30 16:58:40
5 Log HA 41
4 B. Experiment Data
. 1. Hb/Oxy Data (4 Amrays of 1063x17)
2 EBvents/Markers  (Collection)
4 C._Marker Properties
Marker Setl Serial Port
335 4 D. Sensor Settings
1. Total Optodes 16
2. Current 20
3. Gains 7
0s 4. Other none
4 E. Statistics
1. Mean Period
2. Period Std 0.0002
20 3. Total Time 57352
A Deonced Timaa AA1 £11 v
1. Hardware
43 Hardware system that has been used to collect data
s 5735
Load File | Display Settings = Optode Layout View Define Blocks | Refine | Save Update

6. You can apply various filters using filters using Refine tool available on the toolbar. To save

and/or export data and apply block analysis, see the next section.

2.7.Preprocessing Raw Hemoglobin Data
The necessary steps for preprocessing may change depending on the current data and experiment
protocol. Also, if oxy files are used from raw files, light intensity preprocessing have been skipped
entirely, but not recommended. If the data is noisy, it is advised to apply a linear phase, low pass filter
that attenuates high frequency components of the signal. Furthermore, certain channels, or time
periods may need to be excluded due motion artifact, saturation or noise. fnirSoft can be used to design

and apply window-based finite impulse response (FIR) filters.

2.7.1. Rejecting Optodes

To exclude all data from an optode, first, go to “Optode Layout View” window and reject or accept the
selected optode from the “Evaluate” option at the context-menu (by right-click).

1.

Right-click on the Oxygraph, and select “Optode Layout View” from the context menu.

H. Ayaz (v4.10)
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¢ oxygraph1 | C\Users\Hasan\Documents\fnirSoft\Sample Data\HA_10_2_05310934.oxy = E
= 1 2 e ) | =
136 1 4 A_Experiment Properties A~
1. Hardware fNIR Device
h 2. Software COBI Studio
M b 3.Tag frirUSB.dil
Right-click to open context = 4. DatefTime Fri May 3109:34:20 %
, Update b 5. Log HA_10_2
menu and click on ‘Optode 3 4 B.Experiment Data
) P : Display Settings 1 HbiOxyData (4 Amays of 135¢17)
Layout View’ | Optode Layout View 2 EventsMarkers _ (Collection)
View Associated Lightgraph 4 C.Marker Properties
I Marker Setl Keyboard/Manual
£0.185 ¥ Zoom » 4 D.Sensor Setfings
Evaluate . 1. Total Optodes 16
2. Current 10
Manage » 3. Gains 20
07 i . 4 Other none
Load File + E.Statisiics
Toogle Marker Visibility 1. Mean Period 0.4995
2. Period Std 0.0005
oL Copy as image 3. Total Time 91.142 v
. A D ol T L£C 091
Save asimage 1. Har
173 ] Properties Hardware system that has been used to collect data
242 511
Load File | Display Settings = Optode Layout View = Define Blocks | Refine | Save Update

2. A new window will appear as shown below. In this “Optode Layout View”, you can toggle
hide/view markers (by right clicking graphs and selecting Toggle Marker Visibility).

& oxygraph1 | Optode Layout View (Temporal 2x8) | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA_10_2 05310934... — =
5 2 ilaH Eu EJH EA g = g M 5 EE s g &= 2 ilaH g =
13 L = - B = 4. o = & - | B 5
0.845 |
- I A
0185 e m LAW
07 i
1215
5l g 0 -SH EIE‘ 4] -SH EEJ & A
128 B A E - E
0.845
033 s
JA‘«-' ’fﬁﬁ
2.185 ' .
=
215 1
-1.713 | | 1 l
242 s11 242 811 242 s11 242 s11 242 sl 242 911 242 811 242 1.1
Save ~ Update

3. Inthe Optode Layout View, right-click on the graph of the optode you want to reject, and at the
context menu, select Evaluate > Reject. Note that optode numbers are written at the lower left
corner of each graph.
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& oxygraph1 | Optode Layout View (Temporal 2x8) | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA_10_2_05310934....

- N

0.845

033

0.185

-1.215

-1.73

-1.215

-1.73

| Save ~

4. Once rejected, the optode graph is changed to “null”

AL

242

A ™

Click on “Reject”

R

9.1

Enlarge
Update

§
1

Manage 3
Toogle Marker Visibility

Copy as image >

Save as image »

1|

§1.1 242 1.1 242 811 242 811 242 811 242 242 9.1 242 8.1

Update

display as shown below for optode 8:

& oxygraph1 | Optode Layout View (Temporal 2x8) | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA_10_2_05310934... — = “

: Save ~

AR

242

R A R
g s

242

§
1

§1.1 242 1.1 242 1.1 242 911 1.1 242 911 242 §1.1 242 1.1

Update

5. To reverse this action, simply right-click on the graph of the rejected optode and select Evaluate
> Accept from the context menu. The graph will be updated to show the optode data instead of

the “nul

H. Ayaz (v4.10)
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¢ X
136
0.845
033 . “« ”
A Click on “Accept
-0.185
o T \’\f 1 w
-1.215
-1.73
136
D85 Enlarge ‘
Update
0.33 ol
W /\',\'fm ‘ Evaluate v | Accept
-0.185
Manage 3
07 IR
Toogle Marker Visibility
=l Copy as image 3
Ak Save as image 3
2432 911 242 911 242 911 242 T ITT X 911 2432 911 242 911
Save - Update

2.7.2. Defining Exclude Regions
The previous section described how to reject all data for an optode. It is also possible to reject certain

time periods within an optode.

7. Right-click on the Oxygraph and from context menu, click on Evaluate > Define Exclude Period
(For all Channels). NOTE: For clarity, the following figure is shown with markers hidden
(markers can be hidden either through “Display Settings” or right-click context menu.

oxygraph1 | C\Users\Hasan\Documents\fnirSoft\Sample Data\HA_25_1_07301658.0xy

- o EN

5
1.6
285
8.1
335
0.6
215
4.5
ns
. Load File

HE

:

-1

Click on “Evaluate >
Define Exclude Region

Save as image

Properties

Di

p

<

g P —

Blocks = Refine

Save

Update (For all channels)”
Display Settings d
W 4 C.Marker Properties
Optode Layout View ol > Marker Setl Serial Port
View Associated Lightgraph 4 D.Sensor Setfings
1. Total Optodes 16
Zoom 4 2. Current 20
| Evaluate 4 Define Exclude Period (For all channels) Ctrl+E | 7
Manage » Define Exclude Period (Only for channels on display)  Ctrl+W rione
Load File Clear Al Exclusions CtrlShift=E 151
0.0002
Toogle Marker Visibility | 3. Total Time 57352 "
A D A T. EA1 C19
Copy as image 1. Hardware

Hardware system that has been used to collect data

Update

8. Once “Define Exclude Region” is selected, two mouse left-clicks are required to identify start

and end times for the exclude region. After the first click, a vertical red line will appear at the

H. Ayaz (v4.10)
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location under the mouse pointer. The next click will identify the end time and finalize the

procedure.
' oxygraph1 | C\Users\Hasan\Documents\fnirSoft\Sample Data\HA_25_1_07301658.0xy - b
||=
16 A_ Experiment )
1. Hardware fNIR Device
2. Software COBI Studio
3. Tag fnirUSB.dil
8 4. Date/Time Mon Jul 30 16:58:40
5. Log HA 4 1
{ 4 B Data
a1 . . . xy Data (4 Amrays of 1063x17)
The second vertical red line is isMarkers  (Collection)
. . er d
updated with mouse location. And | ser Seral Por
2 T . sor Seffings
= will indicate the end time when Optodes 16
The first vertical r . - 20
e first vertical red clicked i
line is start time of none
4 E.Statistics
this new exclude block 1.Mean Peried 051
2. Period Std 0.0002
3 Total Time 573.52
=) A T EA1 €11 =
1. Hardware
485 Hardware system that has been used to collect data
318 5735
Load File | Display Settings | Optode Layout View = Define Blocks | Refine | Save Update

9. Once the start and end times are selected, the graph is immediately updated to exclude the
selected region. NOTE: Selecting exclude regions do not delete/remove data. This is just masking

the data.
¢ oxygraph1 | C\Users\Hasan\Documents\fnirSoft\Sample Data\HA 25 1 07301658.0xy = B “
1.6 ~
88 4 Date/Time Mon Jul 30 16:58:40
5 5. Log HA_4_1

1. Hb/Oxy Data

4 B. Experiment Data

(4 Arays of 1063x17)

2. Events/Markers  (Collection)
4 C.Marker Properties
i Marker Setl Serial Port
135 4 D.Sensor Settings
1. Total Optodes 16
2. Current 20
3. Gains 7
08 4. Other none
4 E.Statistics
1. Mean Period 0.51
2. Period Std 0.0002
2 3. Total Time 57352 .
D A T EA1 C11
1. Hardware
P Hardware system that has been used to collect data
319 5735
Load File | Display Settings | Optode Layout View  Define Blocks | Refine | Save Update

10. All exclude regions can be deleted by right-clicking the Oxygraph and selecting Evaluate > Clear
All Exclude Regions in the context menu. Selecting this is option will update the graph
immediately and all user-defined exclude-regions will be deleted.
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' oxygraph1 | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA 25 1 07301658.oxy -0 “
TE
16 4 A_Experiment Properties A
1. Hardware fNIR Device
Undat 2. Software COBI Studio
peate b 3.Tag frirUSB.dil
o) ; ; 4 Date/Time Mon Jul 30 16:58:40
Display Sett
e b 5.Log HA 4 1
Optode Layout View 4 B.Experiment Data
o View Associated Lightgraph 1. Hb/Oxy Data (4 Arays of 1063x17)
' 2. Events/Markers  (Collection)
Zoom ’ . 4 C.Marker Propert
| Evaluate » | Define Exclude Period (For all channels) Ctrl+£
2 Manage » Define Exclude Period (Only for channels on display)  Ctrl+W
Load File Ctrl+Shift+E |
08 Toogle Marker Visibility e
Copy as image Select this to delete all
218 Save as image user-defined exclude
v | Properti . 4
opene regions and return the —
“ graph to its original
s
Load File = Display Settings = Optode Layout View | Define Blocks = Refine | Save Update
11. You can view a list of all defined exclude blocks by right-clicking the Oxygraph and selecting
Manage > Exclude Regions in the context menu.
¢ oxygraph1 | C\Users\Hasan\Documents\fnirSoft\Sample Data\HA_25_1_07301658.0xy -0
16 4 A Experiment Properties ~
fNIR Device
COBI Studio
fnirUSB.dil
L) Mon Jul 30 16:58:40 ;
Update HA_4_1
- Display Settings (4 Amrays of 1063x17)
Optode Layout View w 2. Events/Markers  (Collection)
. . C.Mark i
View Associated Lightgraph L‘ Mark:r S:'I“mSena\ Fort
138 Zoom » 4 D.Sensor Seltings
1. Total Optodes 16
Evaluate 4 2. Current 20
. Gains 7
se Mnnage 4 Blocks Other fR—
Load File Exclude Regions E_ Stalistics
Sy . Mean Period 0.51
Toogle Marker Visibility Shhasstn ] Dir==t= 0.0002
B Copy as image 3. Total Time 573.52 .
Save as image 1. Hardware
45 —— Hardware system that has been used to collect data
s 5735
Load File | Display Settings = Optode Layout View | Define Blocks | Refine | Save Update
12. This will display the list of all exclude regions. Any or all of them can be deleted.
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Manage Exclude Regions (User Defined) n

EP 1[ALL] (117.51 . 146.66 ) Len:29.15

Length:
29.151

Close

2.7.3. Applying Low-pass Filter
1) To apply a low-pass filter to the noisy data, first, click on the Refine button at the toolbar.

& oxygraph1 | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA_25_1_07301658.0oxy -0
s W = s | = £ 9 B =
16 L 4 40 | 4 A Experiment Properties 7
| 5 1. Hardware fNIR Device
2. Software COBI Studio
b 3.Tag fnirUSB.dll
8R 4. DatelTime Mon Jul 30 16:58:40
5 5. Log HA 4 1
4 B. Experiment Data
& 1. Hb/Oxy Data (4 Arrays of 1063x17)
2. Events/Markers  (Collection)
P 4 C.Marker Properties
. . b Marker Setl Serial Port
Click Refine button to see § | 4 D.Sensor Setings
. . 1. Total Optodes 16
available options i s
3. Gains 7
06 4 Other none
4 E.Stafistics
1. Mean Period 0.51
2. Period Std 0.0002
e 3. Total Time 573.52
A Racocd Tima B41 £11 v
1. Hardware
49 Hardware system that has been used to collect data
s 57135
i . Load File = Display Settings = Optode Layout View = Define Blocks = Refine = Save Update

2) A popup windows will appear that displays the first step: selection of input. Either ‘Raw Data’ or
‘Refined Data’ can be selected as input for processing.

[Note: At first, only ‘Raw Data’ is available and ‘Refined Data’ is empty (as there’s no processing
done). After processing, output data is placed in ‘Refined Data’.]

Just keep default selections and click Next button to go to step 2.

40| Page
H. Ayaz (v4.10)



512018

.24 oxygraph1 - Refine Oxygraph Data “

- !
Step 1 0f 2: Input  Flease select data source! Initially, ‘Refined Data’ is

empty, so you need to start

® Raw Data Refined Data .
Use mwunfitered datz Use efinad/fitared data with lRaW Data'
Histroy of current /
Refined Data
Empty/None
Process Data o
ISelect Meshods at the next stea] After processing is done new
data is placed under ‘Refined

\

/ Data’ and can be used to do
additional processing

Cafed Dats /= = placabolder for processad dsis
& can be overwriSien 2s much as requined MNeasxt

3) Finally at ‘Step 2/, method to be applied is selected. By default FIR Filtering tab and also
‘System1200S_2HZ' filter is selected. This default filter is a low pass FIR filter with an order of 20.
Just keep default selections and click Next button to apply the filter. (Note that available
processing methods are different in Oxygraph then in Lightgraph).

Step 2 of 2: Apply  Select method and apply!

Select Processing Method

FIR Fitering  Detrending Median Fiteing | ¢ | * |
Finite Impulse Response Digital Filter

Select Filter | System1200S_2Hz v
Details
LowPass Order:20 Hamming
Filter Designer Tool |

This method erables desipgning and spplying @ variety o finite

mpulse response fiters (o each optcke sepersisf)

Selected method: FIR Filtering

Pravious Apply

4) The filter will be applied, and the graph will be updated immediately, as shown below:
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738

033

-2.08

35
Load File

Display Settings

Optode Layout View = Define Blocks | Refine = Save

5735

oxygraph1 | C\Users\Hasan\Documents\fnirSoft\Sample Data\HA_25_1_07301658.0xy - DO d

1. Hb/Oxy Data
2. Events/Markers  (Collection)
4 C.Marker Properiies

{4 Arays of 1063x17)

» Marker Setl
4 D._Sensor Seitings

1. Total Optodes 16

Serial Port

2. Current 20
3. Gains 7
4, Other none
4 E.Stabstics
1. Mean Pericd
2. Period Std
3. Total Time
A Darard Tima

nun oo
i
E o
y
B

1. Hardware
Hardware system that has been used to collect data

Update

5) Filtered data do not replace original (raw/unfiltered) data. Both are accessible with functions to
be exported or used for oxygenation calculation.

TIP

To return to viewing raw/unfiltered data, right-click on the graph and
select “Display Settings”. In the pop-up dialog, under the “Data Type”
tab, select the “Raw” option and click the “Update” button.

oxygraph1 | Display Settings

Select data type for each optode
HbO

Oxygenated-hemoglobin concentration changes

[V HbR

Deoxygenated-hemoglobin concentration changes

[ HbT

Total-hemoglobin concentration changes

[Joxy

Oxygenation (difference Hb) concentration changes

) Raw (®) Refined
Display Raw/Unfiltered Display Refined/Filtered
Hb Data Hb Data

[ Data Range | Matker | Time | Graph [ Other |

6) Also, now that a filter applied, ‘Refine Data’ is available again. Click on ‘Refine’ button on
Oxygraph that will step 1 again as below. This time, ‘Refine Data’ is available and can be clicked.

H. Ayaz (v4.10)
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And, the history list shows it contains ‘FIR’ filtered version of ‘raw data’. If more than one

operations are performed, they will be listed here.

.2+ oxygraph1 - Refine Oxygraph Data

Step 1 of 2: Input Please select data source!

@ Raw Data () Refined Data

|

Process Data
|5elect Methate at the next stea|

Refined Data™

2.7.4. Applying Detrending

History list of ‘Refined Data’ contains
FIR filtering.

This contains more than one item if
‘Refined Datd’ is selected again for
another processing.

NOTE: When ‘Raw datd’ is selected,
any previous value in ‘Refined datad’ is
deleted and new processed data is
loaded.

1) Signal drifts global trends can be automatically removed by linear detrending. See Ayaz et. al. [7]
for more information about the algorithm. To apply, click “Refine” button at the toolbar. In this
example, FIR filtered data (as described in previous section but using another filter of size 100,
and cutoff 0.03 created in filter designer tool) is used. Detrending will applied to refined data

(filtered data).

H. Ayaz (v4.10)
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(4 oxygraph1 | C\Users\Hasan\Documents\fnirSoft\Sample Data\HA 25 1_07301658.0xy - O
& @ ® L N--ME
EX 4 A Experiment Properties ~
1. Hardware fNIR Device
2. Software COBI Studio
r 3.Tag fnirUSB_dil
= -~ 4. Date/Time Mon Jul 30 16:58:40 :
/ b 5 Log HA_25 1
A - 4 B. Experiment Data
1.HbOxy Datza (4 Amrays of 1063x17)
. . i / \/\/ 2. Events/Markers  (Collection)
Click Refine button to apply 1 4 C.Marker Propesties
. I+ Marker Setl Serial Port
detrending. N ] | 4 D.Sensor Settings
1. Total Optodes 16
2 Current 20
3. Gains 7
06 4 Other none
4 E._Statistics
/' 1. Mean Period 0.51
o 2. Period Std 0.0002
8 ' 3. Total Time 57352 "
A D A T EA1 £11
1. Hardware
4 | Hardware system that has been used to collect data
39 57135
: LoadFile | Display Settings = Optode Layout View | Define Blocks | Refine | Save Update

2) Refine window will appear, as below. Select ‘Refined Data’ and click next to proceed.

Note that if FIR filtered was not applied, ‘Refined Data’ option here will be disabled as there
won’t be any processed data.

<=: oxygraph1 - Refine Oxygraph Data n

Step 1 of 2: Input  Flease select data source!

() Raw Data (® Refined Data
Use mwunfitered data Use refinad/fitarad datz
Histroy of current
Refined Data
1 FIR Fitering with |
Process Data

= *
Refined Data
Aftar processing, output will be placad in Refined Data
Rafined Datr is 2 placeholder for processed de
and can be overwriSen 25 much as requined MNext

3) Click on ‘Detrending’ tab to select this method. Configuration options are within this tab and
allow changing algorithm parameters. Just keep default settings. Click the “Apply” button to
accept current parameters and apply the algorithm.
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.5 oxygraph1 - Refine Oxygraph Data n

Step 2 of 2: Apply  Select method and apply!

Select Processing Method

| FIR Fitering { D

Linear Detrending

V| Auto-select parameters

This methad applies firs! orcer linaar cedrending o aech

Selected method: Detrending

Previous Apply

4) Detrending will be applied to each optode separately, and global trend will be removed
automatically. Compare the following graph with the one in step 1 above. Also, see the
command output pane (at the main window) for a brief report. The graph will be updated
immediately.

& oxygraph1 | C\Users\Hasan\Documents\fnirSoft\Sample Data\HA_25_1_07301658.0xy - B “

=5

28

17
oo
4 B. Experiment Data
o0 1. HbiOxy Data (4 Amays of 1063x17)
' 2. Events/Markers  (Collection)
4 C.Marker Properties
Marker Set1 Serial Port
s 4 D.Sensor Settings
1. Total Optodes 16
2. Current 20
3. Gains 7
<16 4. Other none
4 E.Stafistics
1. Mean Period 0.21
2. Period Std 0.0002
= 3. Total Time 57352 .
4 Docacd T £41.C11
1. Hardware
a8 Hardware system that has been used to collect data
M9
* Load File | Display Settings = Optode Layout View | Define Blocks | Refine | Save Update
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3. Block Analysis

This section describes the most common analysis approach. Here, a “block” refers to an epoch/segment
of data, defined by a start time and end time; and contains all channels (i.e. with full-forehead sensor:
48 for raw data blocks and 16 for oxygenation data blocks).

Block analysis allows comparing data periods that corresponds to different task conditions or stimuli
effects (pre/post events), etc. For example, blocks before and after events can be compared across
trials, within subjects or across groups. The remainder of this section describes various ways to define
blocks using the “Define Blocks” tool, available in both Lightgraph and Oxygraph windows. Once blocks
are defined, block data or block times (start/end) can be saved to Dataspace and further processing or
can be exported to text or other output files using the Export Tool.

1) The following data file and event file are loaded for the reminder of the section:

B lightgraph1 | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA_25_1_07301658.nir - B
s & 50| 50 0] = E7 0 q B4
— ks Eal % 40| ko 40 4 A Experiment Properties "
1. Hardware fNIR Device
2. Software COBI Studio
3. Tag fnirUSB dil
4. Date/Time Mon Jul 30 16:58:40 ©
5. Log HA_25_1

4 B.Experiment Data
1. Light Intensity (Array of 1063x49)
2. Events/Markers  (Collection)

4 C._Marker Properties
Marker Set1 Senal Port

4 D.Sensor Setfings

1586

1057

529 v

W Hardware system that has been used to collect data

s 5735
Load File | Display Settings = Optode Layout View | Define Blocks | Refine | Save & Oxy Update

2) There are two main colored markers (vertical lines) available: Green colored markers were
recorded from serial port in this case (as indicated on the right-hand side properties pane) are
40, 45, 46, 50, 81, 82, 90 and 92, each appearing various times. Orange colored markers are
system events and includes -5 (Recording Started) and -1 (Device Stopped). Actually there are
additional system markers such as -2 for baseline start and -4 for baseline end. However, these
markers are not active and visible as they all are earlier then marker -5 that indicates start of
recording.

3.1.Defining Blocks
The “Define Blocks” tool is available in both the Lightgraph and Oxygraph windows by clicking the
“Define Blocks” button on the toolbar. The following window will appear, allowing you to define blocks
separately by using marker(s), absolute time or relative time.
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lightgraph1 | Define Blocks H

Start of a block: Check | End of a block: Check |
{ Use Markers || Use Time | Use Markers | Use Time 2
All available event markers All available event markers||,,
Stan panem Sort By Time | By Value End panem Sort: | By Time By Vale ] :
< -2 (Baseline Starte A < -2 (Baseline Starte & >
-3 (Bassline value -3 (Baseline value >
> -4 (Baseline end) > -4 (Baseline end) >
-5 (Recording Sta -5 (Recording Sta >
[up | |40 Marker) o 40 (Marker) >
== gt

er) [ (Marer)
| Dovn | 150 Marken) v Down |50 Marker) | |>
[ Ignore the first | markers [] Ignore the first markers z
[] Block start includes outer border [] Block end includes outer border 3
] Only check within block: v| [ Apply the following label: 3
] Use all combinations of start and end times [] Blocks can overlap or touch neighbors >
>
>> Ready.. >
| Run(Step1) | | Save(Step2?) | Menage || Clearau Close

There are 5 steps in creating blocks. Multiple blocks or a single block can be created with each run. The
steps are as follows; details of each step are provided in the next sections.

1) Define “Start of a block”

2) Define “End of a block”

3) Run current settings

4) See the report at the output pane.

5) Save the new found blocks to current list

TIP

To see current list of
blocks, click manage
button. A new window
with list of blocks will

lightgraph1 | Define Blocks n appear.
Start ~f = hlack- I rh&CkJ End nf~ hianlk- I Fhack ‘
Warkers | Use Time \ 1 fe Markers | Use Time 5 :
All available event marke All available event marke | .,
Start patiem Sort End pasiem Sort: :
-2 (Baseline Starte A ] |-2 (Baseline Starte o | | |>
1 -3 (Baseline value o2l -3 (Baseline value >
E -4 (Baseline end) E -4 (Baseline end) 2
5 (Recarding Sta -5 (Recording Sta >
IEI 40 (Marker) Up 40 (Marker) >
45 (Marker) 45 (Marker) :
50 (Marker) T 90 (Maricer) 4
50 (Marker) L 50 (Maricer) & 1
Dlmlheiml:l markers [] Ignore the first markers :
| Block start includes outer border jfﬂm«u"*mm e
O~ : v D ‘ >
["] Use all combinations of start and end times [] Blocks can overlap or touch neighbors >
>> Ready... :
| Rln(Slqn)\I Save (Step2) | Manage || Cleara Close

3A\ 3
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3.1.1. Defining Blocks using Markers
1) In this section, we will create two types of blocks: one type is between markers ‘40’ and ‘45’,
and another between the ‘45" marker and the ‘50" marker.

2) Both “Start of a block” and “End of a block” sections has two lists: one empty and the other one
with all available marker types as source. Transfer any type and number of markers from these
lists on the right to the left to create a pattern that specifies start and end of blocks.

3) For the first type:

a. Load‘HA 25 1 07301658.nir" sample file and accept to load its associated marker file
to a Lightgraph window. Open ‘Define Blocks’ tool. On the “Start of a block” side: On the
right list, click to select the ‘40 (Marker)’ item and then the ‘<’ button to transfer it to
the left-most list.

lightgraph1 | Define Blocks n

Start ofa block

Check | End of a block:

Use Markers | Use Time

Use Markers | Use Time

ent markers

Stan panem By Time | | By Value End panem t | By Time | | By Value
40 (Marker) < | |2 (Baseine Stane & -2 (Baseline Starte A
-3 (Baseline value -3 (Baseline value,
= -4 (Baseline end) > 4 (Baseline end)
-5 (Recording Sta -5 (Recording Sta
= (Marker)
UP | 45 Morker) Up_ 1145 (Marker)
90 (Marker) . | |90 (Marker)
Down | 155 (Marker) v Down | |50 (Marker) v
Ignore the first markers [ Ignore the first markers

[] Block start includes outer border

[] Only check within block:

[[] Use all combinations of start and end times

v [] Apply the following label:

[] Block end includes outer border

[] Blocks can overlap or touch neighbors

PAAAARAY

>> Ready.

Run (Step 1)

Save (Step2) Manage Clear All Close

VWV VW VY VY VYV VY Y

TIP

Double-clicking on list
items transfer them to
the next list.

b. Onthe “End of a block” side: On the right list, click on the ‘45 (Marker)’ and then the ‘<’
button to transfer it to the left-most list. The window should appear as follows:

Start ofa block

lightgraph1 | Define Blocks
Check | End ofa block:

Check

Use Markers | Use Time

Use Markers | Use Time

marker:

Sert | By Time || By Value

Start panem By Time | | By Value End panem
40 (Marker) < -2 (Baseline Starte A 45 (Marker) -2 (Baseline Starte A
-3 (Bassline value -3 (Baseling valuz
> -4 (Baseline end) > -4 (Baseline end)
-5 (Recording Sta -5 (Recording Sta
T e Up |40 Marker
P | |45 (Marier) P arke:
D 90 (Marker) n | |90 (Marker)
o] |50 (Marken) v Down |50 (Marken) v
Ignore the first markers [] lgnore the first markers

[ Block start includes outer border

[] Only check within block:

[[] Use all combinations of start and end imes

v [ Apply the following label

["] Block end includes outer border

[] Blocks can overlap or touch neighbors

AR AR AR

>> Ready

Run (Step 1)

Save (Step2) Manage Clear All Close

VWV VY VWV VYV VYV Y

c. Now that we have identified the start and end of the block, click the ‘Run (Step 1)’

button at the bottom of the window. fnirSoft will search the data for all blocks that can
be defined as beginning and ending marker patterns. All found blocks will be listed in
the text box just above the buttons, as indicated below:
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lightgraph | Define Blocks

Start of a block Check | End of a block:

Check

Use Markers | Use Time Use Markers | Use Time

All available event markers.

Start panem Sort [ By Tme | [By Vake End panem Sort | By Time | gV Value
40 (Marker) < | [2(Bassline Starte 45 (Marker) < | [2Bapfline Stare &
-3 (Baseline value -3 (Bseline value
» | |4 (Baselne end) 5 | |#/(Baseine end)
-5 (Recording Sta “5 (Recording Sta.
M 4n arker) | |40 (Marker
P | (45 (Marker) 2 larker
Down | | 90 (Marker) Down || 90 (Marker)
50 (Marker) hd 50 (Marker) e
[] lgnore the first markers [ Ignore the §#5t markers

[] Block start includes outer border [] Block g4 includes outer border

All available evenj e

] Only check within block: v [[] Apgf¥ the following label:
[[] Use all combinations of start and end times [JfSlocks can overlap or touch neighbors
>> Ready.

>> Start Pattem Count: 6, End Pattem Count: 3
>> Run: (125.18,136.66) (236.2.247.68) (346.82.358.3) Found 3blocks

Run (Step 1)

Save (Step2) Manage Clear All Close

VVUVVVVUVVVUVVVVVV VY VUV

Indicates how many
blocks have been
found with the
current settings. Start
and end times for
each found block are
within parentheses.

d. Click the “Save (Step 2)” button at the bottom of the window to save the blocks. In this
example, three blocks were found. On the Lightgraph window, the blocks will be shown

by a colored (in this case blue, pink and yellow) bars drawn between the start and end

times, just below the X axis.

—oEN

'} lightgraph1 | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA 25_1_07301658.nir
W | 5ol =21 |
3700 4 A. Experiment Properties ~
1. Hardware fNIR Device
2. Software COBI Studio
317 3. Tag fnirUSB.dIl
4. Date/Time Mon Jul 30 16:58:40 :
5. Log HA_25_1
2643 4 B. Experiment Data
1. Light Intensity (Aray of 1063x49)
2. Events/Markers  (Collection)
2114 4 C.Marker Properties
Marker Set1 Serial Port
4 D.Sensor Settings
1586 1. Total Channels 48
16
1057 7
none
529
W
Hardware system that has been used to collect data
n |
Load File | Display Settings | Optode Layout View = Define Blocks = Refine = Save = Oxy Update

TIP

“sample3”.

You can apply labels (that are simply strings) to tag blocks you have created. To do that, add any
string (separate by comma for multiple labels) to “Apply following label” field in the define blocks
dialog (see next item for more info).

If you use # within the label, block index numbers will be added to the label. For example, with
“sample#” temple, and if 3 blocks are created, they will have “samplel”, “sample2” and

H. Ayaz (v4.10)
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4) For the second type:
At the “Start of a block” side: On the right list, click on ‘45 (Marker)’ and ‘<’ button to

a.

H. Ayaz (v4.10)

transfer it to the left-most list.

lightgraph1 | Define Blocks

[] Block start includes outer border
[] Only check within block: v
[[] Use all combinations of start and end times

[] Block end includes outer border
[ Apply the following label:
(7] Blocks can overlap or touch neighbors

Start ofa block Check | End ofa block: Check
Use Markers | Use Time Use Markers | Use Time
All available event markers e event markers
Stan panem rt e i, End panem By Time | By Value
45 (Marker) < -2 (Baseline Starte A < -2 (Baseline Starte A
-3 (Baseline value -3 (Baseline value
> | |4 (Baseline end) 5 | |4 Baseine end)
-5 (Recording Sta -5 (Recording Sta
U 40 (Maricer) 40 (Marker)
P . Up |45 (Marker)
Down | |30 (Marker) 90 (Marker)
50 (Marker) v Dow ngmh , v
[] lgnore the first markers [] lgnore the first markers

Any text entered here
will be used as label
when new blocks are
identified using ‘Run’
button and then saved
using ‘Save’ button.

>> Start Pattem Court: 6. End Pattem Count: 3
>> Run: (125.18,136.66) (236.2,247.68) (346.82.358.3) Found 3 blocks
>> Saved!.. (Total Blocks: 3)

Run(Step1) | | Save(Step2) Manage Clear All Close

>
VOV VOV VWV VYV VIR VWV VY VW v Y

<

At the “end of a block” side: On the right list, click on ‘50 (Marker)’ and ‘<’ button to
transfer it to the left-most list. Also, type ‘task#’ next to the

lightgraph1 | Define Blocks =
Start ofa block Check | End of a block: Check ‘ ’
Enter ‘task#’ here to
Use Markers | Use Time Use Markers | Use Time 2
>
All available event markers All available event markers
(S g label each new block.
Stan panem | By Time | | By Value End panem By Time | | By Value | ||
45 (Marker) 2 (Baselne Starte 50 (Marker) 2 (Baseline Statte > g oo :
< | |3 (paselne vatue < 1|5 @aseine vaue | | > The # Sigh wi ” be
> | |4 (Baseine end) 5 | | (Baseine end) >
-5 (Recording Sta -5 (Recording Sta >
40 (Marker) 40 (Marker) 7
Up : up ][ Yk ; replaced by the block
o 2050 oo i |
50 (Mark v arce v H
L ; index value.
[[] Ignore the first markers [ lgnore the first markers ;
[] Block start includes outer border [ Block end includes outer border >
[] Only check within block v Apply the following label: [task#t Z
[] Use all combinations of start and end fimes [] Blocks can overlap or touch neighbors >
>> Rea ~
> Start Pattem Court: 6, End Pattem Count: 3
>> Run: (125.18,136.66) (236.2.247.68) (346.82.358.3) Found 3 blocks
>> Saved!.. (Total Blocks: 3) v
Run(Step1) | | Save(Step2) Manage Clear All Close

Click ‘Run’ button. This will use current settings to identify any available blocks. The

output pane indicates 3 new block found.

lightgraph1 | Define Blocks

Start ofa block Check | End of a block:

Check

Use Markers | Use Time Use Markers | Use Time

All available event markers

= event markers|

Start patem sort | By Time | | By Value End panem By Time | | By Value
45 (Marker) < | |2 (Baseine Stane & 50 (Marker) < | -2 (Baseline Starte &
-3 (Baseline value -3 (Baseline value,
> | | (Baseline end) > | |4 Baseine end)
-5 (Recording Sta -5 (Recording Sta
40 (Maricer) 40 (Marker)
Up ~ Up || 45 (Marker)
90 (Marker) [ 90 (Marker)
50 (Marker) v Eﬂfmh o v
(] Ignore the first markers [[] lgnore the first markers

[[] Block start includes outer border
[] Only check within block: v
[] Use all combinations of start and end times

[[] Block end includes outer border
Apply the following label: |task?t
[7] Blocks can overlap or touch neighbors

>> Start Pattem Count: 3, End Pattem Count: 6
>> Run: (136.66,180.7)task ) (247 68,291 25)task 1 (358.3,401.91Mtask2 Found 3blocks
>> Saved!.. (Total Blocks: 6)

Save (Step2)

Run (Step 1) Manage Clear All Close

VWV VNV VYV VY VYV VY VY VY YV VY

>

<

Click ‘Save’ button to add this new block to the available blocks list. The Lightgraph
window will be updated immediately to show the all 6 blocks (3 short blocks from first
execution, and 3 long blocks from second execution).
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"G lightgraph1 | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA_25_1_07301658.nir - B “
5 40 50| 50, -1 ]
3700 40 ~
3m . X
4 DateTime Mon Jul 30 16:58:40 .
> 5. Log HA_25_1
2643 4 B. Experiment Data
1. Light Intensity (Array of 1063x49)
2. Events/Markers  (Collection)
2114 ! M 4 C._Marker Properties
> Marker Setl Serial Port
4 D.Sensor Seftings
1586 1. Total Channels 48
2. Total Optodes 16
3. Current 20
1057 4 Gains 7
5. Other none
4 E.Stafistics
528 1. Mean Period 051
2. Period Std 0.0002 -
Toad=l T EJ2 ED
o 1. Hardware
ns 5725 | Hardware system that has been used to collect data
| . | L
Load File | Display Settings | Optode Layout View = Define Blocks | Refine = Save = Oxy Update

5) All currently available blocks can be listed by right clicking on the graph, and from the context-
menu, selecting Manage > Blocks. Here, it displays all 6 blocks in order of creation. They can be
sorted in order of their start or end times. Any one of them can be deleted and the whole list
can be re-sorted. Note that the last three blocks contain a label (task0, taskl and task2).

Manage Blocks

Block 1[1(125.18 , 136.66) Len:11.48
Block 2] (236.2, 247.68 ) Len:11.48
Block 3 [] (346.82 , 358.3) Len:11.48
Block 4 ftask0] ( 136.66 , 180.7) Len:44.04
Block 5 ftask1] (247,68 , 291.29 ) Len:43 61
Block 6 pask2] ( 358.3 , 401.91) Len:43.61

Delete All

Delete selected
Block

Delete |

Sort the list with
respect to start

' Sort by Start

Sort the list with
respect to end
nmes

| Sort by End

Sort the list with

respect to block

length
Sort by Len

H. Ayaz (v4.10)
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3.1.2. Define Blocks using Time
1) In this section, we will create two blocks, the first one with start and end times as 40 sec and
110 sec. And the second block, with 460 sec and 570 sec.

2) For the first block:
a. Load ‘HA_ 25 1 07301658.nir’ sample file and accept to load its associated marker file
to a Lightgraph window. Open ‘Define Blocks’ tool. At the “start of a block” side: click on
“Use Time” Tab. Under fixed time, enter 40 for ‘block starts at’ field.

lightgraph1 | Define Blocks H
Start ofa block: Check | End ofa block: Check

Use Markers | Use Time Use Markers | Use Time
All entries are in seconds able cventmarkers
@® Fixed fime | Single
- < | |2 (Baseline Starte A
Block starts at: 40 < 3 (Baselne value

5 | | (Baseine end)
-5 (Recording Sta
40 (Marker)

45 (Marker)

90 (Marker)

50 (Marker) h

markers

End panem By Time | | By Value

O Relaive to End of block Up

Down
Difference between start and end:

[] Ignore thefirst

[] Block start includes outer border
[ Only check within block:
[[] Use all combinations of start and end imes

[] Block end includes outer border
[] Apply the following label
[[] Blocks can overlap or touch neighbors

VWV VYWV VYV VYV VY VY VY VYWY

> Ready

Run (Step 1) Save (Step2) Manage Clear All Close

b. Atthe “End of block” side, click on “Use Time” tab and enter 110 at the within fixed time
group, for “block ends at” as shown below.

lightgraph1 | Define Blocks

Start of a block: Check

End of a block: Check

Use Markers | Use Time
All entries are in seconds
(® Fixed time | Single
Block starts at: 40.000

(O Relative to End of block

Difference between start and end:

[] Block start includes outer border
[] Only check within block
[] Use all combinations of start and end imes

Use Markers | Use Time

All entries are in seconds
® Fixedtime  [Single

Block ends at 110

O Relative to Start of block

Difference between end and start:
[] Block end includes outer border

[] Apply the following label
[] Blocks can overlap or touch neighbors

>> Ready

VYV VYV VY VYV VY VY VY VY VY VY

Run (Step 1) Save (Step2) Manage Clear All Close

c. Click “Run (Step 1)” button to apply these settings to identify blocks. Pane will indicate
that it found 1 block.

d. Click on “Save (Step 2)” button to add this block to current block list. The Lightgraph
window will be updated immediately to visualize the block.
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'8 lightgraph1 | C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA 25_1_07301658.nir - O “
) e ?m] 50 5 50 sa| -1
0 s ® W | A. Experiment Properbes z
50 Pc fNIR Device
P COBI Studio
3 fnirUSB.dil
k 1 4. Date/Time Mon Jul 30 16:58:40 |
, 5.Log HA_25_1
2842 4 B.Experiment Data
1.Light Intensity  (Array of 1063x49)
2. Events/Markers  (Collection)
2114 4 C.Marker Properties
> Marker Setl Serial Port
4 D.Sensor Settings
1586 1. Total Channels 48
2. Total Optodes 16
3. Current 20
1057 4 Gains 7
5. Other none
4 E. Stafistics
5289 1. Mean Period
2. Period Std
2 Taial Ticea M
o 1. Hardware
Hardware system that has been used to collect data
[=———1]
Load File | Display Settings | Optode Layout View | Define Blocks | Refine = Save = Oxy Update

3) For the second block:
At the “start of a block” side: under “Use Time” Tab. Under fixed time group, enter 460

a.

H. Ayaz (v4.10)

for ‘block starts at’ field.

At the “end of a block” side: under “Use Time” Tab. Under fixed time group, enter 570

for ‘block ends at’ field.

Click “Run (Step 1)” button to apply these settings to identify blocks. Pane will indicate
that it found 1 new block.

[ Block startincludes outer border
[] Only check within block: v
[] Use all combinations of start and end times

[[] Block end includes outer border
[] Apply the following label:
[[] Blocks can overlap or touch neighbors

lightgraph1 | Define Blocks H
Start of a block: \ Check \End ofablock: Check
Use Markers | Use Time Use Markers | Use Time :
All entries are in seconds All entries are in seconds >
@ Fixed time | Single (®) Fixed time ‘ Single :
Block starts at: 460.000 Block ends at 570.000 4
>
>
. >
() Relative to End of block (O Relative to Start of block >
>
>
Difference between start and end ] Difference between end and start: 5
>
>
>
>
>
>
>
>

>> Saved!.. (Total Blocks: 1)
>> Start Pattem Count: 1, End Pattem Count: 1
[>> Run: (460,570) Found 1 block

Run (Step 1)

Save(Step2)

>

<

Manage Clear All Close

Click “Save (Step 2)” button to add this new block to current block list.
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'} lightgraph1 | C\Users\Hasan\Documents\fnirSoft\Sample Data\HA_25_1_07301658.nir -0 “
s 8l 0] =0 50 0| 0 a Al | =
3700 bs| & o [ = “@ “ 4 A Experiment Properfies N
=0 48! | 45 1. Hardware fNIR Device
B | 82 2. Software COBI Studic
3m } | (361.495, 3229.29) i b 3.Tag fnirUSB dil
4. Date/Time Mon Jul 30 16:58:40 ©
N S P » 5.Log HA_25_1
2643 oreas B 4 B. Experiment Data
1.Light Intensity  (Array of 1063x49)
2. Events/Markers  (Collection)
2114 ha 4 C._Marker Properties
b Marker Setl Serial Port
4 D.Sensor Settings
1586 1. Total Channels 48
2. Total Optodes 16
3. Current 20
L 4. Gains 7
5. Other none
4 E. Stalisbics
528 1. Mean Period 0.51
2. Period Std 0.0002 v
2 Totol Ticee ETaEn
o 1. Hardware
e 57135 Hardware system that has been used to collect data
| |
Load File = Display Settings = Optode Layout View | Define Blocks = Refine = Save = Oxy Update

4) All blocks can be removed by the “Clear All” button at the “Define Blocks” tool window. Or, by
right-clicking the graph and from the context menu, selecting, Manage>Blocks and “Delete All”

at the new window.

3.1.3. Defining Blocks using Markers and Time

1)
that.

2)

In this section, we will create two blocks that start with marker ‘92’ and ends 25 seconds after

Load ‘HA_25_1 07301658.0xy’ sample file and accept to load its associated marker file to an

Oxygraph window. Open ‘Define Blocks’ tool. At the “Start of a block” side, at the “Use Marker”
tab, add only one marker ‘92’ to the list as shown below.

oxygraph1 | Define Blocks

Start of a block: Check | End of a block:

Check

Use Markers | Use Time Use Markers | Use Time

All available event markers

All available ev

ent markers|

[] Block start includes outer border
[ Only check within block:
[[] Use all combinations of start and end times

[ Apply the following label

[[] Block end includes outer border

[[] Blocks can overlap or touch neighbors

Stan panem Sort [ By Time | [ By Vakie End panem Sort | By Time | | By Value
92 (Marker) < -5 (Record startec A < -5 (Record startec A

40 (Marker) 40 (Marker)

> 45 (Maricer) > 45 (Marker)

90 (Marker) 90 (Marker)

Up | |50 Marker) Up || 50 Marker)

P | | 46 (Marker) P |46 (Marker)

81 (Markcer) 81 (Marker)
Dovn | o Down |2 et v

[ lgnore the first markers [[] lgnore the first markers

> Ready.

Run(Step1) | Save(Step2) Manage

Clear All

Close

VWV VYWV VYV VYV VY VY VY VYWY

3) Atthe “End of a block” side, click on “Use Time” tab, within “Relative to Start of block” group,
enter 25 for ‘difference between end and start’ field.

H. Ayaz (v4.10)

54| Page



fs| 2018

oxygraph1 | Define Blocks

Start of a block: | Check

| End of a block:

| Check

Use Markers | Use Time |

| Use Markers | Use Tme

Alay ent markers
Start patiem Sort | ByTime || By Vale
92 (Marker) <]
[>]
Up
Dovmn
[] lgnore the first markers

All entries are in seconds

O Fixedtime [ Single

Block ends at:

(®) Relative to Start of block

Difference between end and start.

[[] Block start includes outer border

[] Only check within block: v
[] Use all combinaticns of start and end times

[[] Block end includes outer border

[l aeply the followinglabel: [ |

[] Blocks can overlap or touch neighbors

>> Ready..

| Run(Stepn) | | Save(Stp2)

| Manzge || Clearai

Close

VWV VWV VMV VMV VYV VW VY VYV VY

4) Click on “Run (Step 1)” button to use these settings to identify blocks. Output pane will indicate

2 blocks are found and their start & end times.

oxygraph1 | Define Blocks
Start of a block: | check | Endofablock: [ Check
Use Markers | Use Time | | Use Markers | Use Time
All available event markers| [ Al entries are in seconds

Stan panem Sort | By Time || By Value O Fixedtime [Single
92 (Marker) ‘Z - Block ends at:

[>]

Ue (® Relative to Start of block
Down

S Difference between end and start: 25000

[] Ignore the first markers

[[] Block start includes outer border

[[] Only check within block: v
[] Use all combinations of start and end times

[ Block end includes outer border
[T] Apply the following label:
[ ] Blocks can overlap or touch neighbors

>> Ready..
>> Run: (247 68,272.68) (302.97.327.97) Found 2blocks

Run (Step 1)

| Save(Step2)

| Mannge‘ Clear All

Close

VAV VWV VYV VOV VY VWYV VW VY W

5) Click “Save (Step 2)” button to add these blocks to current blocks list. The graph will be updated
immediately to visualize them. The two blocks are have identical length and start with a marker

‘92'.
& oxygraph1 | C\Users\Hasan\Documents\fnirSoft\Sample Data\HA_25_1_07301658.oxy - B
2El2 | &
116 4 A Expenment Properties ~
1. Hardware fNIR Device
2. Software COBI Studio
- > 3.Tag fnirUSB.dil
’ 4. Date/Time Mon Jul 30 16:58:40
> 5. Log HA_25_1
4 B. Experiment Data
&1 1. Hb/Oxy Data (4 Amays of 1063x17)
2. Events/Markers  (Collection)
4 C.Marker Properties
> Marker Setl Serial Port
axm 4 D. Sensor Seltings
1. Total Optodes 16
2. Current 20
06 3 Gains 7
4. Other none
4 E. Stafistics
1. Mean Period 051
2 2. Period Std 0.0002
3. Total Time 573.52 v
A D o T Ed1 C11
43 1. Hardware
s s73.5 | Hardware system that has been used to collect data
L |
* Load File | Display Settings = Optode Layout View | Define Blocks | Refine | Save Update
55|Page
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TIP
Use Presets in ‘Define Blocks’ window to store and re-enter all patterns later at one step.

1) To do that, first open the ‘Preset’ section on the ‘Define Blocks’ window:

=] =

Use the vertical = Preses
button to open
the section

2) Use ‘Add New’ button at the top to store all current settings (start and end pattern,
labels, etc.) by entering a new string as name for that preset. It will be added to the
list.

3) To recall (enter the information), just click on one of the presets. All of its settings will
be applied to the current window. Note that, if current data file does not contain
some of the markers, each will generate a warning message.

3.2.Using Blocks
This section describes how to utilize the data or time information in defined blocks. In a typical
experimental data analysis, block data from many task conditions and subjects are acquired after pre-
processing steps are applied (refined data), and next, feature extraction or data reduction is applied to
each and aggregate list from all conditions or subjects are formed. All these steps can be done in
Dataspace tool which will be described in the next chapter. This section describes procedures to save
block data to Dataspace or to external files. Also, data in Dataspace can be saved to external files and
can also be processed through scripting.

This section uses the raw data in Lightgraph for illustration, but the same interface and options are
available for the Oxygraph.

3.2.1. Saving Blocks as Variables in Dataspace

1) Load ‘HA 25 1 07301658.nir’ sample file to a Lightgraph. Click the “Save” button on the
toolbar. A popup dialog appears and first step is to identify what to save. Select “All Recorded
Data”, this option saves all data as a single block from marker (-5) to marker (-1).
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g lightgraph1 - Save Lightgraph Data “

Step 10f 3: Data  Please select data you would like to export!

(® All Recorded Data

) Al Blocks

2) Instep 2, select type of data to be save. By default, raw data (unfiltered) original data loaded
from file is selected. If processing is applied, refined data is also available. Block times option

just saves start and end times for blocks.
i lightgraph1 - Save Lightgraph Data “

Step 2 of 3: Type  Flease select the type of data to save!

Type
® Raw Data

Save mwinflerd data

) Refined Data

Additional
Marker Data

Data Info

Szve metadatz information that descnbes properes of the data

=

3) Finally, in step 3, outcome is previewed (how many blocks will be generated) and if any post-
saving actions should be triggered such as opening Dataspace window. Keep default options and

hit ‘Save’ button to actually save the data to Dataspace.
& lightgraph1 - Save Lightgraph Data n

Step 3 of 3: Final Please select final options and save!

Target Location

(® Dataspace

After savingAransfer

Open Dataspace

[] Open Export Tool

4 variables (1 data, 1time. 1 marker, 1info) from raw data will be
saved to DataSpace.
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4) A success message is displayed as below. After, pressing “Ok” the messagebox and the previous
dialog is closed.

lightgraph? - Save Lightgraph Data n

Successfully transferred dota to Dataspece!

(OXO)
S~

0K

5) Dataspace window appears and lists the two blocks as shown below. Note that Lightgraph
object is also listed (as first item) in the list. The following four items are the new variables that
were just created with types of ‘Light intensity’, ‘Time’, ‘Marker’ and ‘Composite’ (metadata
information about the variable).

E fnirSoft Processing Tool -0
Dataspace Dmctoty | Process {Curmam | MBLL|
Enter text to fiter
Name Type Content Size Date/Time : 2l ‘ 5|
lightgraph1 }ghlgraph {Lightgraph} |1063x16x3 |6/6/2015 2:54:37 PM 4 ldentity
lightgraph1.raw.Blockl  Numeric  Light 1063 x 48 6/6/2015 2:55:54 PM gajz B IIEQ?E-JE::1~ I
lightgraph1 raw.Timel  Numeric  Time 1063 x 1 6/6/2015 2555:54 PM ||, o 1 Ll Loac LA,
lightgraph1.raw.Marker1 Numeric Marker 29x2 6/6/2015 2:55:54 PM Type Lightgraph
[Hlightgraph1_raw.Info1 List Composite 25 variables 6/6/2015 2:55:54 PM Content {Lightgraph}
Size 1063x 16x 3
4 Supplementary
Notes lightgraph1 | C:\Users'\Hasan\D
Name
< >
Load @ Save v | Delete ~ | Import = Export 1 item selected. Total: 5, 4 vars, 1 lightgraph, 0 oxygraphs, 0 topographs | Refresh

6) Also, on the main window a brief report about the operation is printed in command output

pane.
£ fnirSoft - B
File View Tools Window Help hm
,Editor \l}OPen %Organizer Gallery . Lightgraph ‘ Oxygraph QTnpoglaph EDataspace éi: Export (’-&\mpon
A | Datespace || Directory | Histoy
rs\Hasan\Documents\fnirSoft\Sample Data\HA 25_
H Enter text to fiter
Indlcates that 4 \Users\Bgsan\Documents\fnirSoft\Sample Data T Content Size
Varlables were \Users\Hasa\Documents\fnirSoft\Sample Data lightgraph1 {Lightgraph} 1063 x 1€
- S B WL L Lol lightgraph1.raw.Block1 Light 1063 x 4¢
lightgraphl: Loaded C:\Users\Hasan\Do ents\fnirSoft\Sample Data lightgraph1.raw.Timel Time 1063 x 1
\HA 25 1 07301658.mrk lightgraph1.raw.Mark... Marker 29x2
lightgraphl - Save Lightgraph Data: S5aved 4 variables to dataspace |igh[gruph1,ruw,lnfu1 Composite 25 variab
(1 data, 1 time, 1 marker, 1 info).
A4
1] ;
; Lists number of current
. . < >
Varlables and ObJeCts Load | Save ~ Delete ~ | Import Export Refresh
Ready... arein Dataspace- . /4vars, 1 lightgraph, 0 oxygraphs, 0 topographs .:
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3.2.2. Exporting Blocks directly to a Matlab™ File

1) Follow section 3.1.3 to generate two blocks in Oxygraph as shown below.

2)

3)

H. Ayaz (v4.10)

& oxygraph1 | C\Users\Hasan\Documents\fnirSoft\Sample Data\HA_25_1_07301658.oxy
s ol 1=
116 4 A Expenment Properties ~
1. Hardware fNIR Device
2. Software COBI Studio
- > 3.Tag fnirUSB.dil
) 4. Date/Time Mon Jul 30 16:58:40 :
> 5. Log HA_25_1
4 B. Experiment Data
g1 1. Hb/Oxy Data (4 Arays of 1063x17)
2. Events/Markers  (Collection)
4 C._Marker i
> Marker Setl Serial Port
axm 4 D. Sensor Settings
1. Total Optodes 16
2. Current 20
08 3. Gains 7
4. Other none
4 E.Statistics
1. Mean Period 0.51
2 2. Period Std 0.0002
3. Tetal Time 573.52 -
A D o T Ed1 C11
4.9 1. Hardware
s 5735 | Hardware system that has been used to collect data
L |
* Load File | Display Settings = Optode Layout View = Define Blocks | Refine Update
Click the “Save” button in the toolbar and select “All Blocks” in step 1.
& oxygraph1 - Save Oxygraph Data “-
Step 10f3: Data  Please select data you would like to export!
O All Recorded Data
Use 3l datz from beginning (marker5) to end (marker-1).
none!
e bl
Click next and select “Raw data”.
g oxygraph1 - Save Oxygraph Data n
Step20f3: Type  Please select the type of data to save!
Type
@ Raw Data
) Refined Data
Save refned/fikered data
) Block Times
Save only block times (start and end time of each block) organzed
by lsbels
Additional
[[] Marker Data
Save all tine syncronization madars
[] Deta Info
=
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4) At step 3, check “Open Export Tool” option, this will upload saved blocks (from Dataspace)
directly to Export Tool.

fig oxygraph1 - Save Oxygraph Data “

Step 3 of 3: Final ~ Please select final options and save!

Target Location

@® Dataspace

Saip 3o o i Domspace s it rocessing ool My cter This option loads
P — currently saved blocks
[[] Open Dataspace

to Export Tool for
— exporting as different

Open Export Tool

4 variables (2 data, 2 time) from raw data will be saved to DataSpace. fI Ie formats.

Previous Save

5) A success message will be shown as below, just click “Ok” to continue.
oxygraph1 - Save Oxygraph Data n

Sucoesshully iransferred dsts 1o Dataspsce!

®®
=~

0K

6) A new dialog, Export Tool with all block data will appear as below. Click ‘Next’ to continue.
& Export Data Tool n

Step 10f4:Data  Please select data you would like to export!

O All Variables

® Selected Variables

01) oxygraph1 hbo.Block1  08) oxygraphhbr.Time2  15)ox
02) oxygraph1hbo.Block2  09) oxygraph1 hbt Block1  16) oxt
03) oxygraph1 hbo.Time1  10) oxygraph 1 hbt Block2
04) oxygraph1 hbo.Time2  11) axygraph 1 hbt. Time 1
05) axygraph 1 hbr.Block1  12) cxygraph 1 hbt. Time2
06) axygraph 1 horBlock2  13) oxygraph 1 axy.Block 1
07) oxygraphhbr.Time1  14) oxygraph1.oxy. Block2

< >

[:;,:Z:.’L:,: oot e e ‘ Naxt

7) InStep 2, select the type of output file format. Select “Matlab’ from the drop down menu. This
will automatically enable “single aggregate file’ option. This way, all blocks will be saved to a

single output file.
g Export Data Tool “

Step 2 0f 4: Type  Please select type of export you would like to do!

Quiput File Format: | Matlab File(*.m):Matlab compatible v
Text File(".txt): Tab-separated text
Separate FiledExcel File(* csv).Comma-separated text

Report File

Previous Next
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At Step 3, output file names are set. Various properties of block variables such as name, index,
count, current date or time, etc can be used in output names. Click on the properties to add
them to the name template or just type them with curly parenthesis. A preview list of output

filenames is displayed at the lower part of the window. In this example a single file will be

generated ‘fs_Exported.m”. Click next to continue.
& Export Data Tool n
Step 3 of 4: Output Filename(s) Add placeholders to use values

Filename Template:
fS_Exported

{name] {index} {count) {file countl  {type}
(size} {label} {width} {height {date}
{time) year) {month) {day) {hour)

{minute} {second}

Preview
S_Exported m

Pravious

9) At step 4, output folder can be changed. The default folder is shown and also a brief summary of
operation number of input block variables, number and type of output file is listed. Click
“Export” button perform the operation.

& Export Data Tool “

Step 4 of 4: Location  Please select location of output files!

Select Output Folder

Ci\Users\Hasan'\Desktop
After Export

16 variables will be exported to one file
Type of the file is Matiab File(*.m):Matlab compatible

Previous Expon

10) A confirmation Messagebox will appear to indicate success. Also, main window command
output pane will show a summary report line about the operation.

Export Data Tool E

Su

ccesshully exported fles!

(OXO;
="

0K

From windows explorer, the output file can be used:

f fS_Exported.m
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3.2.3. Exporting Blocks directly to a Text File
1) Follow section 3.1.3 to generate two blocks in Oxygraph as shown below.

& oxygraph1 | C\Users\Hasan\Documents\fnirSoft\Sample Data\HA_25_1_07301658.oxy - B
EE]
116 4 A Expenment Properties ~
1. Hardware fNIR Device
2. Software COBI Studio
- > 3.Tag fnirUSB.dil
) 4. Date/Time Mon Jul 30 16:58:40 :
> 5. Log HA_25_1
4 B. Experiment Data
g1 1. Hb/Oxy Data (4 Arays of 1063x17)
2. Events/Markers  (Collection)
4 C.Marker Properties
> Marker Setl Serial Port
axm 4 D. Sensor Settings
1. Total Optodes 16
2. Current 20
08 3. Gains 7
4. Other none
4 E.Stabstics
1. Mean Period 051
2 2. Period Std 0.0002
3. Total Time 573.52 -
A D o T Ed1 C11
43 1. Hardware
18 5735 | Hardware system that has been used to collect data
L |
* Load File | Display Settings = Optode Layout View | Define Blocks | Refine | Save Update

2) Click the “Save” button in the toolbar and select “All Blocks” in step 1.

& oxygraph1 - Save Oxygraph Data n

Step 10f3: Data  Please select data you would like to export!

© All Recorded Data

Use all data from beginning (marker 5) to end (marker -1).

® All Blocks

Use all avaiiable blocks curmently in memory

O Selected Blocks

Use only selected blocks as shown below

none!

7o s memory, use Manage Blocks’ menu
item at the nght-clok drop down menu Next

”

3) Click next and select “Raw data”.

g oxygraph1 - Save Oxygraph Data “

Step 2 0f 3: Type  Please select the type of data to save!

Type
® Raw Data

Save mwiunfitered datz

© Refined

Addtional
[] Marker Data

Save all time syncronizatio

[] Data Info

Save meatadsta info

e
4) At step 3, check “Open Export Tool” option, this will upload saved blocks (from Dataspace)
directly to Export Tool.
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& oxygraph1 - Save Oxygraph Data “

Step 3 of 3: Final  Flease select final options and save!

Target Location
(® Dataspace

This option loads
fr—— currently saved blocks

[] Open Dataspace
to Export Tool for
[¥] Open Export Tool

: exporting as different
verisbis 2 dot, 28] from raw dat il b seved o DtsSpace file formats.

Previous Save

5) A success message will be shown as below, just click “Ok” to continue.
onygraph - Save Oxygraph Data | x |

Successhully ransferred dats to Dataspsce!

(OXO;
S~

0K

6) A new dialog, Export Tool with all block data will appear as below. Click ‘Next’ to continue.
& Export Data Tool n

Step 10f4: Data  Please select data you would like to export!

O All Variables

® Selected Variables

01) oxygraph1 hbo.Block 1 08) oxygraph1hbr Time2  15) o
02) oxygraph 1 hbo Block2  09) axygraph1 hbt Block 1 16) ax
03) oxygraph hbo Time 1 10) oxygraph hbt Block2

04) oxygraph 1 hbo.Time2  11) oxygraph 1 hbt.Time 1

05) axygraph 1 hbr.Block1 ~ 12) oxygraph 1 hbt Time2

06) oxygraph hbr.Block2  13) axygraph.oxy.Block 1

07) oxygraph hbr.Time1  14) oxygraph 1.oxy. Biock2

< >

Next

7) InStep 2, select the type of output file format. Select ‘Text file’ from the drop down menu. This
will by default enable “Separate files” option. This way, each blocks will be saved to a separate

output file and the number of output files is the same as the number of input blocks.
& Export Data Tool n

Step 2 of 4: Type  Please select type of export you would like to do!

Output File Format: | Text File(".txt):Tab-separated text v

® Separate Files

Single Aggregate File

Report File

Pravious Next

8) At Step 3, output file names are set. Various properties of block variables such as name, index,
count, current date or time, etc can be used in output names. Click on the properties to add
them to the name template or just type them with curly parenthesis. By default ‘{nameY is
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added so filename template is ‘fS_Exported _{name}. With this template, when processing each
block, name of that block is used to create its respective output file. A preview list of all output

filenames is displayed at the lower part of the window. Click next to continue.
& Export Data Tool “

Step 3 of 4: Output Filename(s) Add placeholders to use values

Filename Template:
fS_Exported_{name}

{name} {index} {count} {file countt  {type}
{size} {Iabel} {width} {height} {date}
{time} {year} {month} {day} {hour}
{minute} {second)
Preview:
1S_Exported_oxygraph 1 hbo Block1bd ~

S_Exported_oxygraph 1 hbo Block2¢

1S_Exported_oxygraph.hbr. Time 1 txt v

Previous Next

At step 4, output folder can be changed. The default folder is shown and also a brief summary of
operation number of input block variables, number and type of output file is listed. Click

“Export” button perform the operation.
& Export Data Tool “

Step 4 of 4: Location  Please select location of outpu fles!

[ — This option includes header

C:\Users\Hasan'Desktop

e (extra rows at the beginning

e i [ B of each file) that contains
Additional Info

additional information about

V| Include header that contains additional info in exported files

16 variables will be exported to separate files. the data.

Type of the file is Text File(" tx)) Tab-separated text

Previous Expon

10) Files will be created at the selected folder and main window command output pane will show a

summary report line about the operation.

From explorer, the output files can be used:

fS_Exported_oxygraph1.hbo.Block1.txt
fS_Exported_oxygraph1.hbo.Block2 txt
fS_Exported_oxygraph1.hbo.Time1.txt
fS_Exported_oxygraph1.hbo.Time2.txt
fS_Exported_oxygraph1.hbr.Block1.txt
fS_Exported_oxygraph1.hbr.Block2.txt
fS_Exported_oxygraph1.hbr.Time1.txt
fS_Exported_oxygraph1.hbr.Time2.txt
fS_Exported_oxygraph1.hbt.Block1.txt
fS_Exported_oxygraph1.hbt.Block2.txt
fS_Exported_oxygraph1.hbt.Time1.txt
fS_Exported_oxygraph1.hbt.Time2.txt
fS_Exported_oxygraph1.cxy.Block.txt
fS_Exported_oxygraph1.oxy.Block2.txt
fS_Exported_oxygraph1.oxy. Time1.txt
fS_Exported_oxygraph1.oxy. Time2.tut
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4. Dataspace

fnirSoft global memory is called Dataspace. All data variables (numeric, string, lists) and all objects

(Lightgraph, Oxygraph, Topograph) are created and stored in Dataspace. Processing Tool allows applying

various functions/processing methods through user interface. All these functions are also available as

commands through fnirSoft scripting.

4.1.Saving and loading fnirSoft data (*.fsd) files
fnirSoft data variables can be saved to and re-loaded from ‘fsd’ files. Once a data file is saved or loaded, a
brief report is included in the command output pane at the main window. fnirSoft Processing Tool,
variable tab options are explained below.

@ fnirSoft Processing Tool -0 “
Dataspace | Directory | Process | Compare | MBLL
Enter text to fiter
Name Type Content Size Date/Time Labels | 8221 |
HA_32_1_1 DataBlock Numeric  Light 1247x12  6/7/201510:57:36 AM  DATA 4 Identity
HA_32_1_1.BaseBlock Numeric  Light 20x12 6/7/201510:57:36 AM  BASE hame HAZ2 111 ’E
HA_32_1_1.BaseTime Numeric Time 20x1 6/7/2015 10:57:36 AM BASE 2 Dots o h
HA_32_1_1.hbo.DataBlock Numeric  Hemoglobin 1247x4  6/7/2015 10:5740AM  HBO,DATA Type "
HA_32_1_1 hbt DataBlock Numeric  Hemoglobin 1247x4  6/7/2015 10:5740 AM  HBT,DATA Size :
HA_32_1_1.oxy.DataBlock Numeric  Hemoglobin 1247x4  6/7/201510:5740AM  OXY.DATA A/ S—
HA_32_1_1.DataTime Numeric  Time 1247x1  6/7/201510:5740 AM  TIME ols H
HA_32_1_1.DataMarker 6/7/2015 10:57:-40 AM  MARKER 91
[FEIHA_32_1_1.Dftainfo Load variables from Dles 6712015105740 AM  INFO Z )
HA_32_1/1 Datainfo("Hardware") | . 6/7/2015 10:57:40 AM Ll
HA_32_/_1.Datalnfo("Software") fsd’ data file 6/7/2015 10:57:40 AM
HA_32/1_1 Datalnfo("Start Code"} ey —_ 6/7/2015 10:57:40 AM
HA_32_1_1.Datalnfo("Frequency C... _Numei . AM
HA/32_1_1.Datalnf#{"Source") suing| Save current variablestoa |w
H/_32_1_1.Datdinfo("DateTime") String . M
WIA_32_1_1atainfo("StartTimeSta... Numet ‘fsd’ data file \M Name
HA_32 " 1. Datalnfo("Experimenter") String VeAl ZThars GIIZGTIGNTRUAM v
< >

Load | Save v | Delete v | Import Export 1 item selected. Total: 10, 10 vars, 0 lightgraphs, 0 oxygraphs, 0 topographs | Refresh

Export variables (Using Export Tool)
Import data (Using Import Tool)

Delete all or selected variables

To select variables click on them, to select multiple variables, keep ctrl button (on the keyboard) pressed
and click (with mouse) on the variables listed.

Note: When saving or clearing variables, all variables (which are either numeric, string or list) in the
Dataspace list are saved or cleared except objects (which are either Lightgraph, Oxygraph or Topograph)
as indicated in the ‘Type’ column. Objects can be deleted by right-clicking and selecting Delete from the
context menu.
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4.2.Viewing a variable
1) All available variables are listed in “Dataspace” tab of fnirSoft Processing Tool. This list can

be re-sorted by clicking on any column header. fnirSoft Processing Tool can be accessed

from the main window by clicking on the “Dataspace” toolbar button. Load

data_3.2.2 refined.fsd file as below.

@ fnirSoft Processing Tool -0
Dataspace | Directory | Process | Compare | MBLL |
Enter text to fiter
Name Type Content Size Date/Time : Labels
oxygraphl.refhboBlockl Numeric  Hemoglobin 49x16  6/7/2015 10:50:12 AM HBO,DATA
oxygraphl.refhboBlock2 Numeric  Hemoglobin 49x16  6/7/2015 10:50:12 AM HBO,DATA
oxygraph1.ref.hbo.Timel  Numeric Time 49x1 6/7/2015 10:50:12 AM HBO,TIME
oxygraph1.ref hbo.Time2  Numeric Time 49x1 6/7/2015 10:50:12 AM HBO,TIME
oxygraphl.ref hbr.Blockl Numeric  Hemoglobin 49x16  6/7/2015 10:50:12 AM HBR,DATA
oxygraphl.ref hbrBlock2 Numeric  Hemoglobin 49x16  6/7/2015 10:50:12 AM HBR,DATA
oxygraph1.ref.hbr.Time1 Numeric Time 49x1 6/7/2015 10:50:12 AM HBR, TIME
oxygraphl.ref.hbr.Time2  Numeric Time 49x1 6/7/2015 10:50:12 AM HBR,TIME
oxygraph1.ref hbtBlockl Numeric  Hemoglobin  49x16  6/7/2015 10:50:12 AM HBT,DATA
oxygraph1.ref hbtBlock2 Numeric  Hemoglobin  49x16  6/7/2015 10:50:12 AM HBT,DATA
oxygraph1.ref hbt. Time1 Numeric Time 49x1 6/7/2015 10:50:12 AM HBT,TIME
oxygraph1.ref hbt. Time2 Numeric Time 49x1 6/7/2015 10:50:12 AM HBT,TIME
oxygraph1.refoxy Blockl Numeric  Hemoglobin  49x16  6/7/2015 10:50:12 AM OXY.DATA
oxygraphl.refoxyBlock2 Numeric  Hemoglobin 49x16  6/7/2015 10:50:12 AM OXY,DATA
oxygraph1.refoxy Timel  Numeric Time 49x1 6/7/2015 10:50:12 AM OXY, TIME
oxygraph1.ref.oxy. Time2  Numeric Time 49x1 6/7/2015 10:50:12 AM OXY,TIME
< >
‘ Load | Save v | Delete v | Import = Export Total: 16, 16 vars, 0 lightgraphs, 0 oxygraphs, 0 topographs | Refresh
2) Any selected (by clicking with left mouse button) variable will be highlighted.
@ fnirSoft Processing Tool -0 n
Dataspace | Directory | Process | Compare | MBLL
Enter text to fiter
Name Type Content Size Date/Time . Labels k | [
oxygraphl.refhboBlockl Numeric  Hemoglobin 49x16  6/7/2015 10:50:12 AM HBO,DATA = 4 ldentity
oxygraphl.refhboBlock2 Numeric  Hemoglobin 49x16  6/7/2015 10:50:12 AM HBO,DATA '['i’; =
oxygraph1.ref.hbo.Timel  Numeric Time 49x1 6/7/2015 10:50:12 AM HBO.TIME || , b;‘; me
oxygraph1.ref hbo.Time2  Numeric Time 49x1 6/7/2015 10:50:12 AM HBO,TIME T
oxygraphl.ref hbrBlockl Numeric  Hemoglobin 49x16  6/7/2015 10:50:12 AM HBR,DATA
oxygraphl.ref.hbrBlock2 Numeric  Hemoglobin  49x16  6/7/2015 10:50:12 AM HBR,DATA
oxygraph1.ref.hbr.Time1 Numeric Time 49x1 6/7/2015 10:50:12 AM HBR,TIME obin concer]
oxygraph1.ref.hbr.Time2  Numeric Time 49x1 6/7/2015 10:50:12 AM HBR,TIME
mamw
oxygraph1 mfhstlon 49x16  6/7/201510:50:12 AM HBT,DATA e TR E
oxygraph1.ref.hbt. Time1 Numenc Tlme 49x1 6/7/2015 10:50:12 AM HBT,TIME a e |
oxygraph1.ref hbt. Time2 Numeric Time 49x1 6/7/2015 10:50:12 AM HBT,TIME
oxygraph1l.refoxy Blockl Numeric  Hemoglobin  49x16  6/7/2015 10:50:12 AM OXY,DATA
oxygraphl.refoxy.Block2 Numeric  Hemoglobin 49x16  6/7/2015 10:50:12 AM OXY,DATA
oxygraph1.ref.oxy Timel  Numeric Time 49x1 6/7/2015 10:50:12 AM OXY,TIME
oxygraph1.ref.oxy.Time2  Numeric Time 49x1 6/7/2015 10:50:12 AM OXY,TIME | Name
< >
‘ Load | Save v | Delete v Import Export 1 item selected. Total: 16, 16 vars, 0 lightgraphs, 0 oxygraphs, 0 topographs | Refresh

3) Double click on a variable to open detail-view for that variable. Alternatively, right click on

any variable in the list and click on ‘view’. Detail-view allows viewing variable in graph or
array formats. A new window that displays all channels of the selected variable will appear.
Graph view is shown by default.

H. Ayaz (v4.10)
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view1 - oxygraph1.ref.hbt.Block1 // Showing 1 variable -0 n
Graph View | Array View: oxygraph1 ref hbt Block 1 ] Notes: axygraph1.ref hbt.Block 1 I + |
6.0 | I oxygraghl.ref.hiot Biock1 (HET/DAT | %Hj
4 1.InputData A
S 1.1 Varizble: 1 variable

12 Groups 1 group
_\ 1.3 Columns 1
1.4 Rows |
425 \_’\ 4 2. Types
2.1 Graph Ty Temporal (All in

2.2 Draw Ty Individual

33 2.2 Group Ty None
4 3.Temporal Graph
3.1 Line Thic 2.5
s —— | 32UseTmTme
4 4 X-axis
4.1 Axis Col« [l Purple
- > 42Title

b
b 43Range 248.146. 2726
b 4.4 Scale Mz (Visible)
Pl

e 5.Y-Axis
— —— 5.1 A?(is Col{ll Purple
T > 5.1Title
v,—\ s 52Range  -1.6 (Auto)
e b_5.3 Scale Mz (Visble) >
1.1 Variabk
1.0 Variables
242745 2726825
Variables Groups = Graph Type + Draw Type + Group Type = Save Update

4) Click on ‘Array View’ tab at the top. Contents of the variable are shown in a grid with rows
and columns. All cells of the data can be viewed. Note that, each column caption contains
optode number and content type of the data in that column.

view1 - oxygraph1.ref.hbt.Block1 // Showing 1 variable -0 n
| Graph View | Amay View axygraph ref hbt Block || Notes: axygraphref hbt Block 1 | = |

3 4 5 6 7 8 9 10 n

Optode3 Optoded Optode5 Optodeb Optode7 Optode8 Optoded Optode10  Optodell  C
) (Hemoglobin) (Hemaglobin) (Hemaglobin) (Hemaglobin) (Hemoglobin) (Hemaglobin) (Hemaglobin) (Hemoglobin) (Hemoglobin) (H:
0.217150 0.695905 1224248 2392591 1512627 | 2638559 5.022568 1.296566 5.265872 1.358595 1.1
1.034250 0.239339 0.719867 1260177 | 2455537 1.535864 2707992 5.056011 1329112 5.255593 1.355703 11
1.141668 0.245259 0732014 1.285602 2495484 1534878 2761412 5.046281 1339457 | 5.203595 1.327303 11
1.180681 0.244505 0.729849 1.298538 2518244 1.507831 2792503 4.950211 1.328569 5.115302 1.276620 1.0
1.208385 0.225855 0.712289 1.298692 2505023 1.456563 2.799304 4891537 1.300551 5.001667 1.210020 1.0
1222713 0.193201 0679727 1287444 2472589 1386242 2780625 4.760337 1261436 4.876757 1.135588 1.0
1222363 0.148961 0.633836 1267397 2413183 1.304393 2740077 4611070 121791 4.755015 1.061514 039
1.206839 0.095775 0.577370 1241887  |2.337636 1.219224 2683282 4.455850 1.175631 4.648044 0.994084 08
1.176742 0.036528 0514021 1.214688 2254521 1.138488 2617723 4.322033 1.138420 4563002 0.536822 08
10 1133610 0026041 | 0.447822 1.189346 2172739 1.068220 2551472 4.209566 1.107851 4501817  |0.890035 08
11 |1.080082 -0.089340  |0.382879 1.169015 2100184 1.011816 2492075 4.129580 1.083155 4.461480 0.851201 08
12 | 1015767  |-0.150988  |0.322757 1.156010 2042666 0.9699%6 2445586 4.083690 1.062116 4.435836 0.816125 08
13 |0.956424 -0.209035 | 0.269871 1.151302 2002544 0.940768 2415526 4068150 1.041506 4417467 0.780246 08
14 0893836 0.261853 | 0.225261 1.154608 1.980501 0.520243 2402632 4.075083 1.019762 4.399580 0.740038 08
15 0835148 -0.308345 | 0.188504 1.164297 1971810 0.902544 2404843 4094100 0.993978 4377704 0654004 07
16 0782332 -0.348127  |0.157844 1.177707 1.971000 0.885675 2417635 4.114292 0.964075 4.350246 0.643059 07

17 |0.736306 -0.381268  |0.130803 1.151786 1571154 0.862706 2435162 4126204 0.930965 4.318509 0.550583 07
< >

1 2
Optode 1 Optode2
H Jobin) (H i

LT - I B O R

Select All Deselect All Copy | Format - Decimal Digits ~

5) Click on Notes tab. This tab displays a string text that is metadata of the variable. You can
view or edit descriptive information about the variable here. Any changes can be saved by
using the ‘save’ button at the lower left corner.

view1 - oxygraph1.ref.hbt.Block1 // Showing 1 variable = =

Graph View I Aray View: oxygraph 1 ref hbt Block1 [ Motes: cxygraph] ref hbt Hock 1} + |
Totalhemoglobin concentration changes refined data saved by Oxygraph from file C:\Users\Hasan\Documents\fnirSoft\Sample Data\HA_25_1_07301658 oxy
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4.2.1. Single variable temporal graph

6) Click on “Graph View” tab to go back to the graph view. By default all channels are shown in
a single graph, this is called Temporal (All in 1) type graph. In this example, our variable has
16 columns, and is a variable collected with 16 optode sensor. We can change the graph
type to sensor optode layout format using the graph type toolbar button at the bottom of
the screen. The dropdown menu from the button will list compatible options with the
currently loaded data as shown below.

view1 - oxygraph1.refhbt.Block1 // Showing 1 variable — o n
Graph View | Aray View: oxygraph ref hbt Block 1 | Notes: oxygraph ref hbt Block1 | +
0 (m | 3| =
1.Input Data ~
5125 1.1 Varizble: 1 variable

"\ 1.2 Groups 1 group
1.3 Columns 1
1.4 Rows i
425 \_’_\ 4 2.Types
2.1 Graph Ty Temporal (Al ir

2.2 Draw Ty Individual

3375 2.3 Group Ty None
| e 4 3.Temporal Graph
| e, 3.1 Line Thic 2.5
25 \___—\__,/—-\_A 3.2 Use Timi True
N 4 4 X-axis
— 4.1 Axis Col/lll Purple
1625 | Temporsl 2by8) | b 42Tille
- 43Range 248.146. 2726
Temporal (1 by x) b 4.4 Scale Mz (Visible)
= ﬁ Temporal (x by 1) ———— s 5.Y-Aas
Temporal (Allin 1) W 5.1 Axis Coll [l Purple
______r——‘i-.:_h_ b 5.1 Title
p—]
- Bar (2 by 8) - 52Range  -1. 6 (Auto)
0.1 I v
Bar (Allin 1) T T | 53ScsleM: Nisbl)
[ 1.1 Variables
10 Ball (2 by 8) Variables
248,145 Ball (Allin 1) 272.625
Variables Groups || Graph Type ~|Draw Type - Group Type - Save Update

7) Select ‘Temporal-(2 by 8)" as graph type. The window will be updated immediately and
individual optodes will be displayed in separate graphs.

view1 - oxygraph1.ref.hbt.Block1 // Showing 1 variable
Graph View | Amay View: oxygraph 1 ref hbt Block1 | Notes: oxygraph 1 .ref hbt Block 1 | +
60 |. |

1.1 Varizble: 1 variable

3687 12 Groups 1 group

o~ | 13 Columns 8

= 14Rows 2
N
\ S 4 2. Types

) S 21 Graph Ty Temporal (2 by
= \\ S 22 Draw Ty Individual
e 2.3 Group Ty None
-\f\ 4 3. Temporal Graph
3.1 Line Thic 2.5
3.2 Use Time True
4 4 X-axis

4.1 Axis Col [l Purple
b 42Title
3887 » 43Range 248.146. 2726

4.4 Scale Mz (Visble)
4 5.Y-Axis
5.1 Ais Col [l Purple

. b 5.1Title

- ~— \/\ M~ ——/ » 52Range  -1. 6 (Auto)

"\~ _b_53Scale Mz Visble) g
N 1.1Variables
Variables

248.146 2438.146 248148 248.146 248.148 248148 248.146 248.148

-1.0

Variables Groups = Graph Type + Draw Type + Group Type = Save Update
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8) Right-click on one of the graphs and context menu will appear as below.

view1 - oxygraph1.ref.hbt.Block1 // Showing 1 variable -0
Graph View | Aay View: oxygraph 1.ref hbt Block 1 | Notes: oxygraph1.ref hbt Block1 | +
& B | NI
4 1.InputData ~
1.1 Varizble: 1 variable
3687 1.2 Groups 1 group
1.3¢ mns 8
.. b e—" Y
Ny,
'\ 4 2.Types
N \‘\ 2.1 Graph Ty Temporal (2 by
\\ \\_\‘\ \\ SN 2.2 Draw Ty) Individual
= e 2.3 Group Ty None
\_\ “\/\ 4 3. Temporal Graph
an 3.1 Line Thic 2.5
Y 3.2 Use Timv True
4 4 X-axis
| Enlarge \ 41 Axis Col [l Purple
Update 42Title
1887 43Range 248.146, 2726
Zoom v 4.4 Scale M (Visile)
Copyasimage » 9 2t
Ll 5.1 Auxis Colllll Purple
Save as image » 51 Title
L L~ \,\ - PN = 52Range 1.6 (Auto)
Lrpsio= .~ | 53Scale e (Visble) v
\'__ 1.1 Variables
Varizbles
248148 248.148 248146 248146 248148 248.145 248.146 248.146
Variables Groups | Graph Type - Draw Type ~ Group Type - Save Update

9) Select ‘Enlarge’ from the right-click context menu (alternatively double-click on the graph).
This make the graph to the size of the window and enables viewing in more detail.

view1 - oxygraph1.ref.hbt.Block1 // Showing 1 variable -0 n
Graph View | Amay View: oxygraph 1 ref hbt Block1 | Notes: oxygraph 1 .ref hbt Block 1 | +
6.0 |. | B N | ‘
4 1.InputData A
5125 1.1 Varizble: 1 variable

12 Groups 1 group

‘\\ 1.3 Columns 8

1.4 Rows 2
425 \_,_\ a 2. Types

2.1 Graph Ty Temporal (2 by

\ 2.2 Draw Ty Individual

3315 2.2 Group Ty None

3. Temporal Graph

3.1 Line Thic 2.5
25 32 Use Timi True
4 4. X-axis

4.1 Axis Col [l Purple
b 42Title
b 43Range 248.146. 2726
> 4.4 Scale Mz (Visible)
= 4 5.Y-Axds

5.1 Axis Col([lll Purple

5.1 Title
52Range -1, 6 (Auto)
e 5.3 Scale Mz (Visible) ~
1.1Variables
Variables

(9

1.625

248.146 272625
Variables Groups Graph Type - Draw Type ~ Group Type - Save Update

10) Similar to Lightgraph and Oxygraph windows, single-click on the graph displays a tip-window
that shows x and y coordinate (time and signal value) at the clicked location.
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view1 - oxygraph.refhbt Block1 // Showing 1 variable “oEN
Graph View | Aray View: axygraph1 ref hbt Block 1 | Notes: oxygraph.ref hit Block 1 | +

v R B
|4 linputData ]
1.1 Variable: 1 variable

1.2 Groups 1 group
1.3 Columns 8
e \_’\ 14Rows 2
2.Types
2.1 Graph Ty Temporal (2 by
2.2 Draw Ty Individual
3315 22Group Ty None
3. Temporal Graph

3.1 Line Thic 2.5
23 3.2 Use Tims True
4. X-axis
41 Asis Col(Hll Purple
b 42Title
43Range  248.146.272.6
4.4 Scale Mz (Visble)

5125

.

.

N

&

4

5.1 fuis Col [l Purple

b 5.1 Tille

» 52Range 1.6 (Auto)

= 5.3 Scale Mz (Visble) >
1.1 Variables
Variables

1.0

248.148 272625
Variables Groups | Graph Type + Draw Type = Group Type + Save Update

11) Enlarged graph can be changed from right hand side properties pane, within Style>Enlarged
Graph item

view1 - oxygraph1.ref.hbtBlock1 // Showing 1 variable “oEN
Graph View | Aay View: axygraph1 ref hbt.Block 1 | Notes: oxygraph.ref bt Block 1 | +

i =

» 51Tide -
e s 52Range  -1.6 (Auto)
> 5.3 Scale Marks (Visble)
—\ 4 6.Legend

azs \_’_\ 61Visitle  True
62Border  True
6.3 Transparenc None
64Text Color [T Goldens
3313 b 65 Font Microsoft Sz
> 66Size 180, 29

b 67Location 42,4
7.Style

7.1 Background [] GhostW
72GridLines  (Visible)
La2s 7.31D Display  Large
8 v
4 8 Window
b 81Size 912, 530
8.2 Property Par 196
8.3 WindowState Normal
» B4Llocation 583,131

7.4 Enlarged Graph
Enlarged graph

248146 212625
Variables Groups | Graph Type + Draw Type ~ Group Type ~ Save Update

12) To go back, right-click and select ‘Enlarge’ from context-menu again (Or double-click on the
graph).

view1 - oxygraph1.ref.hbtBlock1 // Showing 1 variable —oEN

Graph View | Aray View: axygraph1 ref hbt. Block 1 | Notes: oxygraph.ref hit Block 1 | +
60

ME
4 1.Input Data ~
1.1 Varizble: 1 variable
3667 12Groups 1 group
o | 13Columns 8
,\ ™\ | 14Rows 2

2. Types

2.1 Graph T; Temporal (2 by
s f\— . \’\, S 2.2 Draw Ty Individual
N

2.3 Group Ty None
3. Temporal Graph

.

/
/

N

a0 3.1 Line Thic 2.5
o 32 Use Time True
4. X-axis
4.1 fscis Col(Hll Purple
b 42Title
g7 b 43Range 248.146,2726
b 44 Scale Mz (Visble)

4 5.Y-Axs

5.1 fuis Collll Purple

> 51Title
= "‘—/v\/\ ho—" ) 52Range 1.6 (Auto)
N~ Lo_535Scale Mz (Visble) hd
\_‘\ 1.1Variables
Varisbles

248145 248145 243745 248145 248148 248145 245145 24248

.

Variables Groups | Graph Type + Draw Type ~ Group Type ~ Save Update
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4.2.2. Single variable bar graph

13) Select “Bar- All in 1” at the “Graph Type” button at the toolbar. In this case, all 16 optodes
are shown as rectangular bars at the length of their mean and standard deviation/error is

shown at the tip of the bars.

view1 - oxygraph1.ref.hbt.Block1 // Showing 1 variable

— o

Graph View | Aray View: oxygraph ref hbt Blook 1 | Notes: axygraph ref hbt Block1 | + |

50 |I: gragh1.ref hbt Block1 (HETDATA |

a3

20

A=
1.1Variables 1 variable ~
1.2 Groups 1 group
1.3Columns 1
1.4 Rows 1
a 2. Types
2.1 Graph Type Bar (Allin 1]
2.2 Draw Type  Individual
2.3 Group Type None
2.4 Variance Ty Standard En
4 3.BarGraph
» 3.1 Base Level -1 (Auto)
» 3.2 Size 20.58 (Auto]
3.3 Separation 0
3.4 Connections False
4 4. X-axs
4.1 Axis Color  [Hll Purple

b
b

05
4

» 4.3 Range

42 Title
1. 16 (Auto)
4.4 Scale Marks (Visible)

45 Labels
4 5.Y-Aas
-0.25

5.1 Axis Color [l Purple ¥

{Collection)

1.1Variables
Variables

-1.0

1 2 3 4 5 6 7 & 9 10 1 12 13 14 13 16

! Variables Groups | Graph Type ~ Draw Type ~ Group Type

Save Update

14) Select “Temporal (All in 1)” graph type from the toolbar to go back to original view. Right
click on the graph and select “Properties” from the context menu to hide the right-hand side
properties pane. The properties pane allows modifying various parameters to further
customize the graph view, such as from background panel color to removing grid lines to

arranging axis ranges but can be hidden to extent graph display area.

075

0.125

-1.0

view1 - oxygraph1.ref.hbt.Block1 // Showing 1 variable - B

Graph View | Aray View: axygraph ref hbt Block 1 | Notes: oxygraph1.ref hbt Bock1 | + |
6o |I: graphi.ref bt Block (HBTDATA |
5125
425
3373

N \
25 ————

f\/\

4___’;-—'——\
—-—‘-——i—_—__p%

*\ C—
‘—_—-___ﬁ___————

H. Ayaz (v4.10)

248.148 272825
| Variables Groups | Graph Type - Draw Type - Group Type - Save Update
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4.2.3. Editing axis titles for graphs

15) Display properties pane again by right-click and selecting properties from dropdown menu.
At the right-hand side properties pane, under “Y-Axis”, for “Axis title” field, enter “Activation
throughout task” and hit enter. The text will be displayed as y-axis title.

view1 - oxygraph1.ref.hbt.Block1 // Showing 1 variable -0 n
Graph View | Aray View: oxygraph1 ref hbt Block 1 ] Notes: axygraph1.ref hbt.Block 1 I + |
SO W o oo | ME
2.1 Graph Type Temporal (Al ~
S 22DrawType Individual

2.3 Group Type None
4 3.Temporal Graph

3.1 Line Thickne 2.5

32 Use Time Vz True

4 4. X-axis
4.1 Axis Color [l Purple
3375 b 42Title
o T — b 43Range 248.146. 27
b
4

4 4 Scale Marks (Visible)
2e /\_/_\_/’X" 5.Y-Axis
5.1 xis Color [l Pumple

Activation throughout task

b Activation th
1625 b 52 Range -1. 6 (Auto)
b 5.3 Scale Marks (Visible)
4 6.Legend
0.75 6.1 Visible True

6.2 Border True

— 6.2 Transparenc None
v—'\ 6.4 Text Color - Goldens
2125 b 6.5 Font Microsoft Sz ¥
5.1Title
Y-axis caption

-1.0

248.146 272825

: Variables Groups | Graph Type v Draw Type ~ Group Type ~ Save Update

16) Similarly, enter “Time (sec)” for Axis title under “X-axis” group. Both titles will be displayed
as below.

view1 - oxygraph1.ref.hbt.Block1 // Showing 1 variable -0 n
Graph View | Aray View: oxygraph1 ref hbt Block 1 ] Notes: axygraph1.ref hbt.Block 1 I + |

8 W gt ot ox s o | BEs =
2.1 Graph Type Temporal (Al ~
2.2 Draw Type  Individual
2.3 Group Type None
4 3.Temporal Graph
3.1 Line Thickne 2.5
40 3.2 Use Time Vz True
4 4. X-axis
4.1 Axis Color [Hll Purple
Time: (sec)
4.3 Range 248.146. 27
4 4 Scale Marks (Visible)
5.Y-Axis
5.1 Axis Color [Hll Purmple
51Title Activation th
5.2 Range -1. 6 (Auto)
5.3 Scale Marks (Visible)
6.Legend
6.1 Visible True
6.2 Border True
6.3 Transparenc None
64 Text Color [[] Goldenr
| » 65Font  Microsoft Sa |
-1.0 4.2Tite
248.146 272625 | X-ais caption

5.0

0

| WA

20

Activation throughout task

| WA

0.0

Time (sec)

| Variables Groups Graph Type - Draw Type - Group Type ~ Save Update
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4.2.4. Editing and moving legend display
17) This font type/size/color and place of legend can be modified for best fit to the current

graph. At properties pane, under legend section, change text color to black and font size to

12 as shown below. The legend box might need to be re-sized to display all (enlarged) text

by placing the mouse cursor at the border of the legend box.

view1 - oxygraph1.ref.hbt.Block1 // Showing 1 variable -0 n
Graph View | Amay View: axygraph ref hbt.Block 1 | Notes: axygraph1.ref hbt.Block 1 | + |
60 221 | =
|. oxygraph1.refhbtBlock1 (HBT,DATA) 4 4 Xeaxs "
41 Axis Color [l Purmple
50 b 42Title Time (sec)
» 43 Range 248.146. 27
b 4.4 Scale Marks (Visible)
o 1 4 5.Y-Axs
- 51 Axis Color [l Purple
s Note the changeonlegend . 217 Activation th
5 S S2Rawe 1.6 (Ado)
< 30 b 5.3 Scale Marks (Visible)
3 /_\_ 4 6.Legend
£ = 61Visible  True
S 20 . 6.2 Border True
E Font size and type are 6.3 Transparenc None
= i = 6.4 Text Color [l Black
< sub-item 5 Font Microsoft S
e e —— BE] Microso
E — Size 12
\ Eold False
e Italic False
Strikeout  False
Underline  False !
-1.0 Size
248146 72625
Time (sec)
Variables Groups Graph Type - Draw Type ~ Group Type - Save Update

18) Move the legend box by clicking inside legend and keeping the left mouse window while
moving cursor. Once you reach the desired location, release the left mouse button.

H. Ayaz (v4.10)

view1 - oxygraph1.ref.hbt.Block1 // Showing 1 variable = = x
Graph View | Amay View: oxygraph1 ref hbt.Block 1 | Notes: oxygraph1.ref hbt.Block 1 | + |
60
|. oxygraph1 ref hbt Block1 (HBT DATA) | T N
41 Axis Color [l Purple
=0 b 42Title Time (sec)
» 4.3 Range 248.146, 27
b 4.4 Scale Marks (Visible)
m 4 5.Y-Axs
= 5.1 Axis Color [l Purple
@ b 5.1Title Activation tt
'é N » 5.2 Range -1. 6 (Auto)
<, 20 b 5.3 Scale Marks (Visible)
: T |etiee
= 6.1 Visible True
S 20 6.2 Border True
] 6.2 Transparenc None
z 64 Text Color [l Black
< . 4 65Font Microsoft Sz
0 Name EE] Microso
—— Size 12
\- Bold False
0.0 ltalic False
Strikeout  False
Underline  False !
-1.0 Size
248148 272825
Time (sec)
Variables Groups Graph Type + Draw Type + Group Type = Save Update
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4.2.5. Saving graphs as image or copying to clipboard
19) At any time, graph can be saved as an image or copied to clipboard to be pasted into other

applications (such as Microsoft Word, Powerpoint, etc) when preparing report. When more

than one graph is visible (such as temporal 2by8 view), single graph or all can be

saved/copied.

H. Ayaz (v4.10)

: view1 - oxygraph1.ref.hbt.Block1 // Showing 1 variable -0 n
Graph View | Aray View: oxygraph 1 ref hbt Block 1 | Notes: oxygraph 1 ref hbt Block 1 | + |
50 ERYE
|. oxygraph1 ref hbt Block1 (HBT,DATA) | —— N
4.1 Axis Color [l Purple
=0 b 42Tite Time (sec)
> 4.3 Range 248 146, 27
> 4.4 Scale Marks (Visible)
a0 4 5.Y-Ads
x 5.1 Axis Color [l Pumple
Il p 5.1Title Activation tt
5 ] Update b 5.2Range -1, 6 (Auto)
= i 5 > 5.3 Scale Marks (Visible)
o e 4 6.Legend
£ | Copy s image | 61Visible  True
S 20 = £.2 Border True
® Ve asimage £.2 Transparenc None
g Properties b{ 6.4 Text Color [l Black
< . 4 65Font Microsoft Sz
g Name - Microso
Size 12
Bold False
0.0 Italic False
Strikeout  False
Underline  False v
-1.0 Size
248148 272825
Time (sec)
Variables Groups | Graph Type + Draw Type + Group Type =+ Save Update
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4.3.Viewing multiple variables

1) The Detail-view window described in previous section can also display two or more variables
simultaneously in one window other than opening two separate windows for each. This is
usually needed for comparison of variables such as different conditions of an experiment or
different groups from a study.

2) Load sample file ‘data_3.2.2_refined.fsd’ file as below. And, select two (or more can be selected)
at “Dataspace” tab of “fnirSoft Processing Tool” open them together in variable View Tool. To do
that, keep ‘ctrl’ button (at the keyboard) and click on variables to select more variables. In the
figure below, two variables (oxygraphl.ref.hbo.Blockl and oxygraphl.ref.hbr.Blockl) are

selected.

B fnirSoft Processing Tool -0

| Dataspace ‘D’mdmyIPmcesl;Conpaa]MBLL

[ Enter text to fitter

|

| | Name Type Content Size Date/Time Labels s

M oxygraphi.ref.hbo Blockl  |Numeric  [Hemoglobin [49 x 16 6/7/2015 10:50:12AM ___|HBO,DATA 4 Identity

| oxygraph1.ref hbo.Block2 Numeric  Hemoglobin 49x 16 6/7/2015 10:50:12 AM HBO,DATA ’;a"fi - 0
oxygraph.ref hbo.Time1 Numeric  Time 49x1 6/7/2015 10:50:12AM  HBO,TIME T L
oxygraph1.ref.hbo.Time2 Numeric Time 49x1 6/7/2015 10:50:12 AM HBO, TIME Type
axygraph1.ref hbr Block1 m Hemoglobin [49 x 16 6/7/2015 10:50:12 AM ___[HBR,DATA Content
oxygraph1.ref.hbr.Block2 Hemoglobin 49x 16 6/7/2015 10:50:12AM  HBR,DATA ;‘;:p.

|| oxygraph1.ref.hbr.Time1l Numenc Time 49x1 6/7/2015 10:50:12 AM HBR, TIME ‘ Notes e

| oxygraph1.ref.hbr. Time2 Numeric Time 49x1 6/7/2015 10:50:12 AM HBR,TIME Labels

| oxygraph1.ref hbt Block1 Numeric ~ Hemoglobin 49x 16 6/7/2015 10:50:12 AM HBT,DATA Log

|| oxygraph1.ref hbt Block2 Numeric  Hemoglobin 49 x 16 6/7/201510:50:12AM  HBT,DATA 4 ‘FM'-

|| oxygraph1.ref hbt Timel Numeric  Time 49x1 6/7/2015 10:50:12AM  HBT,TIME o

| oxygraph1.ref.hbt. Time2 Numeric Time 49x1 6/7/2015 10:50:12 AM HBT.TIME

| oxygraph1.ref.oxy.Block1 Numeric  Hemoglobin 49x 16 6/7/2015 10:50:12 AM OXY,DATA

| oxygraph1.ref.oxy.Block2 Numeric ~ Hemoglobin 49x 16 6/7/2015 10:50:12 AM OXY,DATA

| oxygraph1.ref.oxy.Time1l Numeric Time 49x1 6/7/2015 10:50:12 AM OXY, TIME

| oxygraph1.ref.oxy. Time2 Numeric Time 49x1 6/7/2015 10:50:12 AM OXY,TIME

: Name

Load | Save v Delete ~ | Import = Export 2 items selected. Total: 16, 16 vars, 0 lightgraphs, 0 oxygraphs, 0 topographs | Refresh

. . . . N
3) Right-click on one of the selected variables and click on “View” from the context-menu.

E fnirSoft Processing Tool - B

| Dataspace | Directory | Process \CO(IDHB] MBLL |

| [Entertent to fiter

Name Type Content Size Date/Time ~ Labels ‘-21‘
oxygraph1.ref hbo Blockl  |Numeric  [Hemoglobin |49 x 16 6/7/2015 10:50:12 AM _ |HBO,DATA 4 Identity
axygraphl.ref hboBlock2  Numeric  Hemoglobin 49 x 16 6/7/2015 10:50:12AM  HBO,DATA ga"j?T e
oxygraph1.ref.hbo.Time1 Numeric Time 49x1 6/7/2015 10:50:12 AM HBO, TIME . Dit': me UL LR L
oxygraph1.ref.hbo. Time2 Numeric Time 49x1 6/7/2015 10:50:12 AM HBO, TIME Type Numeric
axygraph1 ref hbr Block1 I 49x 16 6/7/2015 10:50:12 AM  |HBR DATA Content Hemoglobin
axygraph1.ref.hbr Block2 49x16 6/7/2015 10:50.12AM  HBR,DATA gze : 49x16
axygraph1.ref.hbr. Time1 Labels ’ 49x1 6/7/2015 10:50:12AM  HBR.TIME - —
oxygraph1.ref hbr. Time2 Content L4 49x1 6/7/2015 10:50:12 AM HBR,TIME Labels
oxygraph1.ref.hbt. Block1 Copy Names 49x16 6/7/2015 10:50:12 AM HBT.DATA Log
axygraph1 ref hbt Block2 T 49x16 6/7/2015 10:50:12AM  HBT,DATA a ‘F’"f
axygraph1.ref hbt Time1 49x1 6/7/2015 10:50:12AM  HBT.TIME xevien
axygraph1.ref.hbt Time2 == 49x1 6/7/2015 10:50:12AM  HBT TIME
oxygraph1.ref.oxy.Block1 Delete 49x 16 6/7/2015 10:50:12 AM OXY DATA
oxygraph1.ref.oxy Block2 pa— 49x 16 6/7/2015 10:50:12 AM OXY,DATA
axygraph!.ref.oxy. Time1 e 49x1 6/7/2015 10:50:12AM  OXY,TIME
oxygraph1.ref.oxy. Time2 Numeric Time 49x1 6/7/2015 10:50:12 AM OXY . TIME
Name
Load | Save v  Delete ~ | Import | Export 2 items selected. Total: 16, 16 vars, 0 lightgraphs, 0 oxygraphs, 0 topographs | Refresh
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4) Comparison of means of all optodes (columns) are shown with bar graph type by default. Error
bars at the tip are Standard Error of the Mean (SEM) by default.

view1 - oxygraph1.ref.hbo.Block1, oxygraph1.ref.hbr.Block1 // Showing 2 variables

— SN

Block 1 | Amay View: oxygraph1 ref hbr Block1 | +

Aray View: axygraph 1 ref hbo .

23

20

05 =

0.0

05

1 2
Variables Groups

3

4

5 6 7 8

Graph Type - Draw Type ~ Group Type ~

F]

EAR ¥

p 4.2Title
> 4.3 Range
b 4.4 Scale Mz (Visible)

F]

Z

1.lnput Data ~
1.1 Variable: 2 variables

1.2 Groups 1 group

1.3 Columns 1

1.4 Rows 1

2. Types

2.1 Graph Ty Bar (All in 1)
2.2 Draw Ty Individual

2.3 Group Ty None

2.4 Variance Standard Emor
3.Bar Graph

3.1 Base Lev -1 (Auto)

3.2 Size 13.57 (Auto)
3.3 Separatic 0

3.4 Connecti False

4. X-axis

4.1 Axis Col/lll Purple

1. 16 (Auto)

45 Labels  (Collection)
5. Y-Axis v

1.1 Variables
Variables

Save Update

4.3.1. Add/remove variables to the current view

5) To add or remove more variables, click on the “Variables” button at the bottom toolbar. This will

show “Select Variables” window as below. On the left hand side, all available variables are listed

and on right-hand side, those already selected (loaded) to the current detail-view window are

listed. You can move variables from one to the other and select “Save” to commit the changes

to update the graph.

Select Variable(s)

Available variables
Enter text to fiter

oxygraph1.ref.hbo.Block
oxygraph1.ref.hbo. Time
oxygraph1.ref.hbo. Time
oxygraph1.ref_hbr.Block
oxygraph1.ref_hbr. Time1
oxygraph1.ref. hbr. Time2
oxygraph1.ref_hbt.Block
oxygraph1.ref_hbt.Block
oxygraph1.ref hbt. Time1
oxygraph1_ref_hbt. Time2

1.ref.oxy.Block

oxygraph1.ref.oxy Block

nvuaranhl ref nvi Timal

2
€

oxygraph1.ref hbo.Block1
oxygraph1.ref.hbr.Block1

Save

6) From the left list locate ‘oxygraphl.ref.hbt.Block1’ variable and move it to the right-hand side by
double-clicking or highlighting and using right-arrow button. See the tip at the end of this

section for filtering the list by name.

H. Ayaz (v4.10)
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Select Variable(s) ﬂ Select Variable(s) n

Available variables Selected variables Available variables Selected vanables
Enter text to fiter oxygraph1.ref_hbo.Block1 Enter text to fiter oxygraph1.ref hbo Block 1
oxygraph1.ref hbo.Block 2 oxygraph.ref_hbr. Block1 oxygraph1.ref hbo.Block 2 oxygraph].ref.nbr Block1
axygraph1.ref hbo. Time1 oxygraph1.ref hbo.Time1 oxygraph.ref hbt. Block1
axygraph1.ref hbo. Time2 (3 oxygraph1.ref hbo. Time2 (3
oxygraph1_ref_ hbr. Block2 oxygraph1.ref_hbr. Block2
oxygraph1.ref.hbr. Time1 oxygraph1.ref_hbr. Time1
oxygraph1.ref.hbr. Time2 oxygraph1_ref_hbr. Time2 P
xyarapht.re ot Block?
oxygraph1.ref hbt Block2 oxygraph1.ref hbt. Time1
oxygraph1.ref hbt. Time1 oxygraph1.ref_hbt. Time2 ¥
oxygraph1.ref_ hbt. Time2 oxygraph1.ref oxy Block1
oxygraph1.ref.oxy Block1 v oxygraph1.ref oxy.Block2 v
oxygraph1 ref hbt Block1 (49 x 16) [ |
(HBT DATA)

Cancel Save Cancel Save

7) Click “Save” button to accept changes. The dialog will close and the graph will be updated. Also,
note the title that lists all variable names.

view1 - oxygraph1.ref.hbo.Block1, oxygraph1.ref.hbr.Block1, oxygraphi.ref.hbt.Block1 // Showing 3 variables — =
Graph View | Aay View: oxyaraph 1 ref hbo Block 1 | Amay View: oxygraph 1 ref hbr.Block1 | +
5.0 I cxygragh ref hbo Block (HEODAT .: graph.ref_hbr Block 1 (HBRDAT/ Bl cxygraphi.ref hbe Block1 (HET.DATA %J|j
4 1.InputData A
1.1 Variable: 3 variables
1.2 Groups 1 group
1.3 Columns 1
14Rows 1
4 2 Types
2.1 Graph Ty Bar (All in 1)
2.2 Draw Ty; Individual
2.3 Group Ty None
24 Variance Standard Error
4 3.BarGraph
v 3.1 Base Lex -1 (Auto)
b 32Size 10.13 (Auto)
3.3 Separatic 0
3.4 Connecti False
4 4. X-axs
4.1 Axis Col«[lll Purple
42 Title
43Range 1. 16 (Auto)
b 4.4 Scale Mz (Visible)
45sbels  (Collection)
4 5.Y-Axis v
1.1Variables
Variables

425 -

35

275

20

125

05

v v

0.2

-1.0

1 2 3 4 3 6 7 -] 9 10 n 12 3 4 13 16

: Variables Groups | Graph Type ~ Draw Type = Group Type ~ Save Update

8) Itis also possible to add/remove tabs on the detail-view window for different views. In this
example, other than graph view, array view of two variables are listed because they were loaded
together initially. To add/remove tab, click on the small “+” tab button or, right click on the tab

name and select “edit visible tabs”.

view1 - oxygraph.ref.hbo.Block1, oxygraph1.ref.hbr.Block1, oxygraph1.ref.hbt.Block1 // Showing 3 variables — =
Graph View | Aray View: oxygraph1 ref hbo_Block 1 ] Amay View: oxygraph 1 ref hbr.Block 1 | "
50 [ cxygraph1_ref.hbo. Biock1 (HEODATA) [l cxygrapnt .ref nbr Biock HERDATY) [l o :::"':*"_"_::‘ Edit Selected Variables | %1 ‘j
| Edit Visible Tabs i mputoas —
428 _ 1.1 Varizble: 3 variables
1.2Groups 1 group
1.3 Columns 1
14Rows 1
g= a4 2. Types
77| Page
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4.3.2. Add/remove tabs to the current view
9) Similar to “Select variables” window, a “Select tabs” window will appear as below. Available but
invisible tabs are listed on the left and already visible tabs are listed on the right-hand side.

Select tabs H
Available tabs Selected tabs
Note: oxygraph1.ref hbo.Block1 Graph View
Note: oxygraph1.ref hbr.Block1 i Array View: oxygraphl.refhbo.Blockl

Array View: oxygraphl.refhbrBlock1

Amay View: oxygraph 1 ref hbt.Block 1

Save

10) Select “Array View: oxygraphl.ref.hbt.Block1l” and move it to the right-hand side list: either by

Note: oxygraph1.refhbtBlock1

Select tabs n
Available tabs Selected tabs
Note: oxygraph1.refhbo.Blockl Graph View
Note: oxygraph1.refhbr.Block1 @ Array View: oxygraphl.refhbo.Block1

Array View: oxygraph1l.refhbrBlockl
€& | Amay View: oxygraphl.refhbtBlockl

Cancel

Save

double-clicking on it, or by highlighting it with single click and using “right-arrow” button.

11) Click “Save” to accept changes and close the dialog. The detail-view window will be updated to

include the new tab. Click on the new tab to display contents as below.

~

v

view1 - oxygraph.ref.hbo.Block1, oxygraph1.ref.hbr.Block1, oxygraphi.ref.hbt.Block1 // Showing 3 variables — =
Graph View | Aray View. axygraph.ref hbo.Black | | Aray View: axygraph ref hbr.Blockc 1 |/ Amay View: axygraph ref hbt Block T | +
1 2 ) 4 5 6 7 8 9 10 n
Optode1 Optode2 Optode3 Optode4 Optode5 Optode6 Optode7 Optode8 Optode9 Optode10  Optode11 (
(t in) (¢ in) (+ Y in) (H in) (¢ in) (¢ in) (Hemoglobin) (* Y (H in) (H
1 0217150 |06%5905 |1224248 |2392591 | 1512627 |2638559  |5.022568 | 1296566  |5265872  |1358595 |11
2 1.094290 0.239339 0.719867 1.260177 2455597 1535864 2707992 5.056011 1329112 5.255593 1.355703 1.1
3 1.141868 0.249259 0.732014 1.285602 2499484 1534878 2761412 5.048281 1.339457 5.203585 1.327303 11
4 1.180681 0.244505 0.729849 1.298538 2518244 1507831 2792903 4950211 1.328569 5.115302 1.276620 1.0
5 1.208385 0.225855 0.712289 1.298692 2.509023 1456563 2.793304 4.891537 1.300551 5.001667 1.210020 1.0
6 1222713 0.193201 0679727 1.287444 2472589 1.386242 2780625 4.760337 1261436 4876757 1.135598 10
7 1.222363 0.148961 0633836 1.267387 2413183 1304333 2.740077 4611070 121781 4755015 1061514 0S8
'] 1.206839 0.095775 0577370 1.241887 2.337636 1219224 2683282 4.458850 1.175631 4648044 0.994084 08
9 1176742 0.036528 0.514021 1.214688 2254521 1.138488 2617723 4322033 1.138420 4563002 0.536822 08
10 1.133610 -0.026041 0447322 1.189346 2172739 1.068220 2551472 4.209566 1.107851 450817 0.890035 0.8
1 1.080092 -0.089340 0.382879 1.169015 2.100184 1.011816 2492075 4.129580 1.083185 4461480 0.851201 0.8
12 1.019767 -0.150988 0.322757 1.156010 2.042666 0.969396 2445586 4083690 1.062116 4435836 0.816125 08
13 |0.956424 -0.209035 0.269871 1.151302 2.002944 0.940768 2415526 4068150 1.041506 4417467 0.780246 08
14 |0.893836 -0.261853  [0.225261 1.154608 1.980501 0920243 2402632 4.075083 1019762 4.399580 0.740038 08
15 |0.835148 -0.308345 | 0.188504 1.164257 1.871810 0903544 2404843 4.094100 0.993978 4377704 0.694004 07
16 |0.782332 -0.348127 0.157844 1177707 1.971000 0.885675 2417635 4114292 0.964075 4350246 0.643059 07
17 |0.736306 0.381268  |0.130803 1.191786 1971194 0.862706 2435162 4126204 0.930965 4.318509 0.590583 07
< >
Select All Deselect All Copy = Format + Decimal Digits ~
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4.3.3. Multi-variable bar graph

12) Open “Graph View” tab to see the graph from all variables. To edit graph properties such as
range, error bar type, etc, use Properties Pane. If it is closed, can be opened again, by right
clicking on the graph and selecting on “Properties” from the dropdown context-menu.

view1 - oxygraph1.ref.hbo.Block1, oxygraph1.ref.hbr.Block1, oxygraphi.ref.hbt.Block1 // Showing 3 variables — =
Graph View ‘sz\fsw:cmygqiﬂrd}bnﬂodd lkmy“m;mygmhl]dMAM1 ]Allay\hw:ux)gaphhi.l-ﬂﬂndﬂ [+|

50 I cxygraph ref hbo Block1 (HBO DATA ﬁll_’l
W oxygraon e k1 [HB 4 1.InputData ~
425 | M oxygrapht.ref net Block1 (HETDATA 1.1Variables 3 variables
1.2 Groups 1 group
1.2Columns 1
1.4 Rows 1
4 2. Types
2.1 Graph Typ Bar (All in 1)
2.2 Draw Type Individual
2.3 Group Typ None
PRI Standard Emol v |
%2 3 Bar Graph
3.1 Base Level -1 (Auto)
3.2 Size 9.81 (Auto)
3.3 Separation 0
3.4 Connectior False
4 4 X-axis
4.1 Axis Color [l Purple
4.2 Title
43 Range 1. 16 (Auto)
4.4 Scale Mark (Visible)
4.5 Labels {Collection)
4 5.Y-Aas v

35

275

20

L

<

0.5

v v

025

2.4Variance Type
A Variance type

1 2 3 4 5 € 7 8 a2 10 n 12 13 4 15 16

| Variables Groups | Graph Type = Draw Type = Group Type =~ Save Update

13) Change the error bars to “standard deviation” at item “2.4 Variance Type” and Y-axis range

maximum to 6 at item “5.2 Range”

view1 - oxygraph1.ref.hbo.Block1, oxygraph1.ref.hbr.Block1, oxygraphi.ref.hbt.Block1 // Showing 3 variables — =
Graph View ‘mm:w1wm.&m1 lkmy“ew:wygmhltdmﬂodd ]Allay\ﬁew:uxygapmmm.ﬂodﬂ [4—]

5.0 M cxygraph ref nbc Block O %1 | j
I cxygragh.ref. hir. Block 1 (HBR.DATA 4 1.InputData A
425 | Moxygrapht.ref nit Blockt (HBTDATA 1.1 Varizbles 3 variables
1.2 Groups 1 group
1.3 Columns 1
1.4 Rows 1
4 2. Types

2.1 Graph Typ Bar (All in 1)
2.2 Draw Type Individual
2.3 Group Typ None
Standard Devi v |

4 3.BarGraph

I 3.1 Base Level -1 (Auto)

» 3.2 Size 9.81 (Auto)
3.3 Separation 0
3.4 Connectior False

4 4 X-axis

4.1 Axis Color [l Purple

42 Title

> 4.3 Range 1. 16 (Auto)

4.4 Scale Mark (Visible)

45 Labels (Collection)

-

<

4 5.Y-Aas v
2.4Variance Type
Variance type
1 2 3 4 5 ] 7 ] 9 0 n 12 3 " 15 16
| Variables Groups | Graph Type = Draw Type = Group Type = Save Update
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view1 - oxygraph1.ref.hbo.Block1, oxygraph1.ref.hbr.Block1, oxygraphi.ref.hbt.Block1 // Showing 3 variables — =

Graph View ‘May\ﬁsw:ax',gqiﬂrd}'boﬂodﬂ lm“w:mgmhlﬁmAMI ]Allay\ﬂsw:uxygam‘lrﬁmﬂndﬂ [c'l
60 [ onygrsont ref o Biockt (HBODATS

B =

3125

425

3313

25

1.625

0.75

-1.0

1

: Variables Groups

2 3

4 3 6 7 L] 92 10

Graph Type - Draw Type ~ Group Type ~

a

v v

3.4 Connectior False

4. X-axis

4.1 Axis Color [l Purple
42Title

43Range 1. 16 (Auto)
4.4 Scale Mark (Visible)

4.5 Labels
5.Y-Axs

r 51Title

5.2 Range
Auto
Minimum

4 6.
6.1 Visible
6.2 Border

» 6.5Fent
> 6.6 Size

5.1 Axis Color [l Purple

6
I 5.3 Scale Mark (Visible)
Legend

6.2 Transparer None
6.4 Text Color [[] Goldenrod

(Collection)

-1.6
False
-1

True
True

Microsoft Sans S

191.73 v

Maxtimum

Save Update

14) Next, change background color to ‘Beige’ at item “7.1 Background Color”.

6.0

Graph View | Aray

view1 - oxygraphi.ref.hbo.Block1, oxygraphi.ref.hbr.Block1, oxygraphi.ref.hbtBlock1 // Showing 3 variables — = “

View: axygraph 1 ref hbo Block1 I Amay View: oxygraph 1 ref hbr.Block 1 Ihlar“ew:uxygaphhdmﬂodﬂ I&I

425

3315

25

0.75

0.125

-1.0

i 2

¢ Variables Groups

3

4 5 € 7 8 9 10 16

Graph Type ~ Draw Type - Group Type ~

BE =

4 52 Range
Auto
Minimum

-1.6
False
-1

[ Custom | Web System

Maximum 6
i 5.3 Scale Mark (Visible)
6. Legend
6.1 Visible True
6.2 Border True
6.3 Transparer None
6.4 Text Color [] Goldenrod
6.5 Font Microsoft Sans S
6.6 Size 191.73
6.7 Location 38,0

7.Style |
EAEESTT ] Comsilk v

AT TV

[ Goldenrod
= Gold

[ Khaki

1 LemonChiffon
1 PaleGoldenrod
= Darkkhaki
[ Beige

[ LightGoldenrodYellow
I Olive

3 Yellow

1 LightYellow
1 vory

R OliveDrab
0 Yellow(Green

~

15) Change Graph Type to ‘Bar (2 by 8)’ to see each optode data (from all variables) in separate sub-
graphs. And hide properties by right-clicking on the graph and unselecting Properties from the
context menu. The color legend is still available as small squares at the top left corner and can
be moved by clicking & dragging.
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view1 - oxygraph1.ref.hbo.Block1, oxygraph1.ref.hbr.Block1, oxygraphi.ref.hbt.Block1 // Showing 3 variables — =

Graph View ‘May\ﬁsw:ax',gqiﬂrd}'boﬂodﬂ lm“w:mgmhlﬁmAMI ]Allay\ﬂsw:uxygam‘lrﬁmﬂndﬂ [c'l
€0 e 1_ref hbo. Block1 (HBODATA

BE4 | =
Block1 (HBROATA 4 52Range -1.6 ~
ef_hbt Block 1 (HBT.DATA Auto False
Minimum -1
Maximum 6
i 5.3 Scale Mark (Visible)
4 6.Legend
6.1 Visible True
6.2 Border True
£.2 Transparer None
6.4 Text Color [[] Goldenrod
> 6.5 Font Microsoft Sans S
> 66 Size 191,73
> 67 Location 38,0
4

7. Style

BRI Comsilk (v
> 7.2 Grid Lines (Visible)

731D Display Large

7.4 Enlarged C None
4 8 Window
[ 81Size 912,534

8.2 Property P 216

8.2 WindowSta Normal v

0.75

7.1 Background Color
Color of graph background
10 h

: Variables Groups | Graph Type ~ Draw Type = Group Type ~ Save Update

25

0.75

-1.0
6.0

425

23

4.3.4. Multi-variable temporal graph
16) Change Graph Type to “Temporal All in 1” to see all optodes from all variables in a single time
series graph. Also change background color back to “GhostWhite”.

view1 - oxygraph1.ref.hbo.Block1, oxygraph1.ref.hbr.Block1, oxygraphi.ref.hbt.Block1 // Showing 3 variables — =
Graph View ‘May\few:qrygqiﬂri}bnﬂodd lklay“ew:mygq:hhdhhrﬂodd ]Allay\ﬁaw:nx)gaphhd.l-ﬂﬂndﬂ [+|

60 | oxygrannt ref oo Biock gll_j
] £ (HEROATA 4 572 Range -1.6 ~
5125 | M k1 (HET.DATA Auto False
Minimum -1
Maximum 6
> 5.3 Scale Mark (Visible)
g 4 6.Legend

6.1 Visible True

6.2 Border True

33 6.2 Transparer None

6.4 Text Color [] Goldenrod

I 6.5Font Microsoft Sans S
> 66 Size 191,73

> 67 Location 38.0
-

7. Style

BTN GhostWhiy|
I 7.2 Grid Lines (Visible)

7.31D Display Large
4 8. Window
> 81Size 912,534

8.2 Property Pi 216

8.3 WindowSta Normal
I> 8.4 Location 208,53 v
7.1Back d Color
——
am e ————— Color of graph background
243.148 272625
| Variables Groups | Graph Type = Draw Type - Group Type - Save Update

17) The above type of graph can be hard to evaluate with many number of optodes and variables.
Instead, each optode can be graphed separately. From the bottom toolbar, change graph type
to “Temporal 2 by 8”.
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view1 - oxygraph1.ref.hbo.Block1, oxygraph1.ref.hbr.Block1, oxygraphi.ref.hbt.Block1 // Showing 3 variables — =
Graph View ‘Anay“sw:ax',gﬂhd}toﬂodd lhlzy\ﬂew:m_pgq:hhdhhﬂodcl ]Allay\lhw:uxygam‘lrﬁmﬂndﬂ [&I

6.0 venmnhi ref hba Blackt GROT ==
I oxygraph refhso Bicckt (HBODATA BE | =
.. ygraph1.ref Block1 (HERDATA) 4 5.2Range _"s A
I oxygraph? ref.hoe Block1 (HET.DATA Auto False
3857 Minimum -1
|~ — Maximum 6
"\N\— » 5.3 Scale Mark (Visible)
: e | 4 G-Leggd
e m 6.1 Visible True

6.4 Text Color [[] Goldenrod
6.5 Font Microsoft Sans S
6.6 Size 191,73

6.7 Location 38,0

7. Style I
TN ] GhostWhiy |
> 7.2 Grid Lines (Visible)

731D Display Large

7.4 Enlarged C None
4 8 Window
> 81Size 912,534
131 . ___/-’ 8.2 Property P 216
S — \A Dt sl 8.3 WindowSts Normal
'\_\ = e — 7.1Background Color
e~ Color of graph background

243,145 242748 243.148 248,146 248146 248,146 248,145 248,145
: Variables Groups | Graph Type ~ Draw Type = Group Type ~ Save Update‘

S| G&2Boder True
E\T" M 6.2 Transparer None
\'\\‘
1.0

6.0

AT T T

3.667

If/
v

(

-1.0

4.3.5. Multi-variable aggregate temporal graph

18) In this case, there are three time-traces in each optode graph (one for each variable). Another
useful option is to draw aggregate (average time-series). To do that, change “Draw Type” at the
bottom toolbar to “Aggregate”.

view1 - oxygraph1.ref.hbo.Block1, oxygraph1.ref.hbr.Block1, oxygraphi.ref.hbt.Block1 // Showing 3 variables — =
Graph View ‘hlay\few:cmygﬂhi}bnﬂodd lklay“ew:mygq:hlﬂhtrﬂodd ]Allay\ﬁaw:nx)gamhd.l-ﬂﬂndﬂ [+|

el CME

4 52 Range -1.6 ~
Auto False
3667 Minimum -1

Maximum 6
I 5.3 Scale Mark (Visible)
4 6.Legend
6.1 Visible True
. 6.2 Border True
1.0 l
6.0

6.2 Transparer None
6.4 Text Color [] Goldenrod

6.5 Font Microsoft Sans S
6.6 Size 61.29
6.7 Location 38.0

7. Style
BTN GhostWhiy|
I 7.2 Grid Lines (Visible)
7.31D Display Large
7.4 Enlarged C None
4 8 Window
I 8.1Size 912. 534
8.2 Property P 216
8.2 WindowStz Normal v

7.1 Background Color
Color of graph background

AT TY

3.667

1.333

1 431 431 431 451 431 481 431 45
| Variables Groups | Graph Type = Draw Type - Group Type - Save Update
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19) With the aggregate draw type, an average time-series (in blue) and also error (plus and minus)
to this average is also drawn as a shaded area. The error area, similar to error bar, can be
standard error, standard deviation or 95% confidence interval. Also note that the legend is
changed when the draw type was changed.

20) It is possible enlarge one of the optode graphs to cover all window by double-clicking or
selecting view from right-click-context menu.

Graph View | Aray View: axygraph 1 ref hbo Block1 | Amay View: oxygraph1 ref hbr Block 1 | Amay View: axygraph 1 ref hbt Block1 | +

5.125

425

25

ors —\\

|24

5.2 Range -1.6
Auto False
Minimum -1

Maximum 6

view1 - oxygraph1.ref.hbo Block1, oxygraph1.ref hbr.Block1, oxygraph1.ref.hbtBlock1 // Showing 3 variables — =

5.3 Scale Mark (Visible)

[N

6.Legend

6.1 Visible True
€.2 Border True
6.3 Transparer None

6.4 Text Color [] Goldenrod

6.5Font Microsoft Sans S
6.6 Size 61.29
6.7 Location 38,0

a 7. Style

7.1 Backgroun [ ] GhostWhite
7.2 Grid Lines (Visible)

7.310 Display Large
7A4Enlarged C 6
8 Window

81Size
8.2 Property Pi 216

912, 534

83 WindowSta Normal v

7.1 Background Color
Color of graph background

Variables Groups = Graph Type + Draw Type - Group Type ~

Save Update

TIP

Available vanables (Filtered)
hbt

oxygraph1.ref_hbt.Block2
oxygraph1.ref_hbt. Time1
oxygraph1.ref_ hbt. Time2

Use name filtering in “Select Variables” window:

-
€

When there are large number of variables are loaded in Dataspace, finding specific variable can
be challenging in “Select Variable(s)” window. Use “filter by name” to list only variables that
contain a specific string in their names as shown below.

Select Variable(s)
Selected vanables
x oxygraph1.ref.hbo.Block 1

oxygraph1.ref_hbr.Block1
oxygraph1.ref_hbt.Block1

H. Ayaz (v4.10)
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TIP
Data and Time variable coupling/association is by name.

Data variables contain only optode (for hemoglobin data) or channel (for light intensity data).
The time information is kept in a separate variable that has only one column but has the same
number of rows as the data variable.

Name association: The time variable for any time variable is found by the following:

1. Start with the name of data variable (i.e . “oxyl.hbo.Blockl1")
2. Replace the term “Block” with “Time” (i.e. “oxyl.hbo.Timel”)
3. |If there are any variable with the above string, use that as time variable.

» The keywords are “Block”, “Time”, “Marker” are special within names, fnirSoft replaces
them in name templates to find associated variables.

4.3.6. Multi-variable aggregate & grouped temporal graph
21. From Dataspace, select the following 4 variables: (oxygraphl.ref.hbo.Blockl
oxygraphl.ref.hbo.Block2 oxygraphl.ref.hbr.Blockl oxygraphl.ref.hbr.Block2).

E fnirSoft Processing Tool - B8

Dataspace | Directory | Process | Compare | MBLL

Enter text to fiter

Name Type Content Size Date/Time Lab ~ 2|4 |2
|oxygraph1.refhboBlock1 _[Numeric _|Hemoglobin _[49x 16 [6/7/2015 10:50:12 AM__|HBC IR
[ oxygraph 1 ref.hbo Block2 __[Numeric__|Hemoglobin _149x16 ____[6/7/201510.50.12AM __|HBQ e [
oxygraphl.refhbo Timel  Numeric  Time 49x1 6/7/2015 10:50:12 AM  HBC || , poe™® B0 I0S0IZAY
oxygraph1.ref hbo.Time2 Numeric Time 49x 1 6/7/2015 10:50:12 AM HBC Type Numesic
|oxygraph1.refhbrBlockl  [Numeric |Hemoglobin _[49x 16 [6/7/2015 10:50:12 AM__|HEr ISR te
[ oxygraph . ref.hbr Block2 __[Numeric__|Hemoglobin _149x16 ____[6/7/201510.50.12AM __|HBH S AL
oxygrephi.refhbr.Timel  Numeric  Time 49x1 6/7/2015 10:50:12AM  HBR | * 5,":"’""'"’"’
oxygraph1.ref. hbr.Time2 Numeric Time 49x 1 6/7/2015 10:50:12 AM HBR _;._-; ™
oxygraph 1.ref hbt.Block1 Numeric  Hemoglobin  49x 16 6/7/2015 10:50:12 AM  HBT Log
oxygraphl.refhbtBlock2  Numeric  Hemoglobin  49x 16 6/7/2015 10:50:12 AM  HBT || # Value
oxygraph.ref hbt Time1 Numeric  Time 49x1 6/7/2015 105012 AM  HBT Freview
oxygraph1.ref. hbt. Time2 Numeric Time 49x1 6/7/2015 10:50:12 AM HBT
oxygraph 1.ref axy.Block1 Numeric  Hemoglobin  49x 16 6/7/2015 10:50:12 AM  OXY
oxygraphl.ref.oxy.Block2  Numeric  Hemoglobin  49x 16 6/7/2015 10:50:12AM  OXY | Name
oxygraph1.ref.oxy. Time1 Numeric Time 49x1 6/7/2015 10:50:12 AM OXy ,

< >

Load @ Save v | Delete ~ | Import | Export 4 items selected. Total: 16, 16 vars, 0 lightgraphs, 0 oxygraphs, 0 topographs | Refresh

22. Next, right-click and select “view” to open them in view tool.
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4 view1 - oxygraph1.ref.hbo.Block1, oxygraph1.ref.hbo.Block2, oxygraph1.ref.hbrBlock1, oxygraphi.refhbr.Block2 // Showi... — =

335

275

0.875

0.25

Aray View: axygraph 1 ref hbo Block 1 I Amray View: oxygraph 1.ref hbo Block2 ] Amay View: oxygraph1 ref hbr Block 1 IAmlyVisw:

4 1.InputData ~
1.1 Varizbles 4 variables
1.2 Groups 1 group

1.3Columns 1
1.4 Rows 1
a 2.Types

2.1 Graph Typ Bar (All in 1)
2.2 Draw Type Individual
2.2 Group Typ None
24 \ariance T Standard Bor
4 3. BarGraph
3.1 Base Level -1 (Auto)
3.2 Size 7.82 (Auto)
3.2 Separation 0
3.4 Connectior False
4 4 X-axis
4.1 fxis Color [l Purple
42Title
4.3 Range 1. 16 (Auto)
4.4 Scale Mark (Visible)
4.5 Labels {Collection)

v v

v eV

0375 4 5.Y-Aas o
1.1 Variables
Variables
1.0
1 2 3 4 5 B 7 ] s 0 1 2 12 s 15 %
: Variables Groups | Graph Type ~ Draw Type = Group Type ~ Save Update‘
23. Change Graph Type to “Temporal 2x8” and Draw Type to “Aggregate”.
view1 - oxygraph1.ref.hbo.Block1, oxygraph1.ref.hbo.Block2, oxygraph1.ref.hbr.Block1, oxygraph1.ref.hbr.Block2 // Showi... — =
Graph View | Amay View: 1 ref hbo Block 1 | Amay View: cxygraph1.ref hbo Block2 | Amay View: xygraph1.ref hbr.Block 1 | Aray View: 1 ref hbr Block2 | + |

-20
5.0

-2.0

1 491 491 491 491 491 491 491 49

: Variables Groups | Graph Type v Draw Type = Group Type ~

=

4 1.InputData A~
1.1 Varizbles 4 variables
1.2 Groups 1 group
1.3Columns 8
1.4 Rows 2
a 2.Types
2.1 Graph Typ Temporal (2by 8
2.2 Draw Type Aggregate
2.3 Group Typ None
2.4 Variance T Standard Error
4 3. Temporal Graph
3.1 Line Thicki 2.5
3.2 Variance A True
3.3 Variance A Medium
4 4 X-axis
4.1 Axis Color [l Purple
42Title
4.2 Range 1. 49 (Auto)
4 4 Scale Mark (Visible)
5.Y-Auis
5.1 Axis Color [l Purple
» 5.1Title v

AT T

1.1Variables
Variables

Save Update

24. Click “Groups” button on the bottom toolbar. The Grouping Editor will be shown with only one

group that all variables are in.

H. Ayaz (v4.10)
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raph 1 ref

Add Group | Group Type: None

Grouping Editor

Cancel & Quit Save & Quit

25. Click on “Add Group” button at the bottom toolbar to add a new group.

Grouping Editor

h1.ref hbo Block2

oxygraph 1.ref hbr.Block 1

cocygraph 1.ref hbr.Block2

Add Group | Group Type: Manual

Cancel & Quit Save & Quit

26. Next, to move ‘oxygraphl.ref.hbr.Blockl’ and ‘oxygraphl.ref.hbr.Block2’ variables, click on the
checkboxes under the Group 2 column. Note that, group type is now changed to ‘manual’.

Grouping Editor

h1.ref hbo Block2

oxygraph 1.ref hbr.Block 1
cocygraph 1.ref hbr.Block2

Group
cxygraph 1 ref hbo Block 1
O
]

Add Group | Group Type: Manual

Cancel & Quit Save & Quit

27. Itis possible to rename the groups. Right click on the column headers that say “Group 1” and
“Group 2” to enter HBO and HBR respectively.

Grouping Editor

oxygraph 1 ref hbo.Block 1
cxygraph 1 ref hbo Block2
oxygraph 1 ref hbr.Bock1 | []
cxygraph1ref hbr Block2 | []

Add Group | Group Type: Manual

R Group
Delete Group
Check all

-

Cancel & Quit Save & Quit

Hi H

oxygraph 1 ref hbo Block 1

h1.ref hbo Block2

®OO|s

oxygraph1.ref hbr.Block 1
cxygraph 1.ref hbr.Block2

00 E|E S

Add Group | Group Type: Manual

Grouping Editor

Cancel & Quit Save & Quit

H. Ayaz (v4.10)
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28. Click “save and quit” button the lower right corner. Accept manual changing of the groups to this

will return to the graph view.
Grouping Editor n

Please confirm averwriting manual grouping.

@ This action will overrite the manusl grouping
U
=] e

29. Graph view will be updated to show the two groups time-traces (each are product of multiple
variables). Note also that, the legend displays the names of the groups with color coding.

B4 view1 - oxygraph1.ref.hbo.Block1, oxygraph1.ref.hbo.Block2, oxygraph1.ref.hbr.Block1, oxygraph1.ref.hbr.Block2 // Showi... — =
Graph View | Aray View: 1 ref hbo Block 1 | Amay View: axygraph1 ref hbo Block2 | Aray View: oxygraph1.ref hbr Block 1 | Aray View: 1ref hbr Block2 | + |
“ (W me] ME

4 1.InputData A~
1.1 Varizbles 4 variables

2867 1.2 Groups 2 groups
1.3Columns 8
1.4 Rows 2
a e | 4 2.Types

2.1 Graph Typ Temporal (2by 8
2.2 Draw Type Aggregate
2.3 Group Typ Manual
24 \Variance T Standard Eor
4 3. Temporal Graph
3.1 Line Thicki 2.5
3.2 Variance A True
3.3 Variance A Medium
4 4 X-axis
4.1 Axis Color [l Purple
42 Title
4.3 Range 1. 49 (Auto)
4.4 Scale Mark (Visible)
5.Y-Axds
5.1 Axis Color [l Purple
5.1 Title v

1.1 Variables
Variables

B
i

-2.0
3.0

2.667

. |G

—

hAT T

¥ ]

-

-2.0

1 491 491 491 491 491 491 491 49
* Variables Groups | Graph Type ~ Draw Type = Group Type ~ Save Update
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5. Processing Tool

Processing tools provides a quick and visual interface to apply various predefined action(s) to the selected
input variables. See the previous chapter on Dataspace to get more information on variables. Processing
toolis available at the “Process” tab next to “Dataspace” tab. To open, click on “Dataspace” toolbar button
of the main window. The following window will appear.

B fnirSoft Processing Tool -0 n

Dataspace | Directory | Process || Compare | MBLL

ariable(s) ariable(s)
= none! ( none! )

Execute Clear =~ Add/Remove Actions Clear | Add/Remove Variables

>> Ready

There are 3 steps needed to perform an operation:

1) Select input variable(s)
2) Select action(s) to perform
3) Execute

The outcome will be displayed at the output pane at the bottom of the window. And, new variable(s)

will be added to the current variables’ list.

B fnirSoft Processing Tool -0 n

Dataspace | Directory | Process || Compare | MBLL

Action(s) to perforr Input fanable(s)

= none! ( none! )

Execute Clear  Add/Remove Actions Cli ik | A d/Remove Variables

>> Ready
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5.1.Select input variables

1. Click on “Add/Remove Variables” button, a new window will appear that lists all available variables.
On the left hand side, all available variables are listed and on right-hand side, those already selected
(loaded) to the current detail-view window are listed. You can move variables from one to the other
and select “Save” to commit the changes to update the graph. Use “filter by name” to list only
variables that contain a specific string in their names as shown below that filters by “Block”, so only
data variables are listed and not time variables (that has 1 column)

Select Variable(s) n
Available vaniables (Filered) Selected variables
Block x £ oxygraph1.ref hbo.Block1
axygraph1.ref_hbr.Block1 oxygraph1.ref hbo. Block2
oxygraph1.ref_hbr.Block2
oxygraphT.ref. hbt, Block1 €
oxygraph1.ref_hbt.Block2
oxygraph1.ref.oxy.Block1
oxygraph._ref oxy.Block2

Cancel Save

2. Select one or more variables of interest and click ‘right-arrow’ button to move them to the list on
the right hand side. Selected variables’ name and size is also shown at the bottom of the list. Click
“Save” button to accept the selected list and close the window. The “Process” screen will change to
indicate selected variables. Also, a name template will be added to the output variable name
section.

B fnirSoft Processing Tool -0 “
Dataspace | Directory | Process | Compare | MBLL

Output Varisble(s) Action(s) to perfo

01) oxygraph1.ref hbo Block1

process1 result# f— none! ( 02) oxygraph1.refhbo Block2 )
< >
Execute Clear =~ Add/Remove Actions Clear | Add/Remove Variables |

>> Ready

5.2.Select actions

1) Click “Add/Remove Actions” button to display all available actions as shown below. The list on
the left is categorized by processing type (Temporal/Spatial/Cell by Cell). Temporal processing
operation is performed across rows. So, for Temporal Mean, the result variable has the same
number of columns with the input and only one row that is the mean values. Spatial processing
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is performed across columns, so for Spatial Mean, the resultant variable has same number of

rows with input variable but one column that contains mean values.

Select Action(s) H

Available actions Selected actions
& Temporal Processing A
H - Averaging
- Feature Extraction 9
i [#-Condiioning
i [#-Misc

- Spatial Processing
- Averaging
] - Feature Extraction N
i [#-Conditioning

i [H-Misc ¥
=2- pry-Cell Processing

- Averaging v

E-E-E-E

-
g
L]

F-E-E

Cancel Save

2) Select Temporal Processing > Averaging > Mean Within Blocks and click right arrow button.

Select Action(s) H
Available actions Selected actions
=~ Temporal Processing A 1) Temporal_Mean Within
| [=-Averaging
|| - Mean Across Blocks 2

- Mean Within Blocks
- Standard Deviation Acros X
- Standard Deviation Withi
- Sum Across Blocks
- Sum Within Blocks N
- Feature Extraction
- Conditioning ¢
] -Misc v
< >

[ o T ———

Calculate means along columns to produce one output variable (with one row)
for each input

Cancel Save

3) Click “Save” button to accept changes and close the window. Note that “Process” tab is updated

immediately with selected settings and output variable name is automatically entered. This can

be changed if necessary.

3] fnirSoft Processing Tool
Dataspace | Directory | Process | Compare | MBLL

Output Variable(s) Action(s) to perform Input Vanable(s)

01) Temporal_Mean_Within

01) oxygraph1.ref hbo.Block1
( 02) oxygraph1.refhbo.Block2 )

process1 result# =

Execute Clear Clear | Add/Remove Variables

o

>> Ready

H. Ayaz (v4.10)
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4) Finally, click on Execute button to perform the actions on the selected variables. The outcome
will be posted at the bottom pane as shown below. For the selected operations, temporal
means of the two input variables are created as new variables with names ‘process1.resultl’
and ‘processl.result2’. These are single row (1x16) variables and each cell in the row is the mean
of the corresponding column of the corresponding input variable.

H. Ayaz (v4.10)

Enter text to fiter

¢ || Directory | Process | Compare | MBLL

B fnirSoft Processing Tool -0 n
Dataspace | Directory | Process | Compare | MBLL
Qutput Variable(s Action(s) to perform Input Variable(s)
01) Temporal_Mean_Within 01) oxygraph’.refhbo Block1
process2 resultéf = i = ( 02) oxygraph.refhbo.Block2 )
< >
Execute Clear | Add/Remove Variables
>> Ready
>> Success: Created 2 variables [ process1result1 process1.resuit2 |
fnirSoft Processing Tool -0

Name Type Content Size Date/Time .
oxygraph1.ref hbo.Time2 Numeric Time 49x1 6/7/2015 10:50:12 AM HBC
oxygraph1.ref hbr.Block1 Numeric  Hemoglobin  49x 16 6/7/2015 10:50:12 AM HBR
oxygraph1.ref hbr.Block2 Numeric  Hemoglobin  49x 16 6/7/2015 10:50:12 AM HBR
oxygraph1.ref hbr. Time1 Numeric Time 49x1 6/7/2015 10:50:12 AM HBR
oxygraph1.ref hbr. Time2 Numeric Time 49x1 6/7/2015 10:50:12 AM HBR
oxygraph1.ref hbt Block1 Numeric ~ Hemoglobin ~ 49x 16 6/7/2015 10:50:12 AM HBT
oxygraph1.ref.hbt Block2 Numeric  Hemoglobin ~ 49x 16 6/7/2015 10:50:12 AM HBT
oxygraph1.ref hbt. Time1 Numeric Time 49x1 6/7/2015 10:50:12 AM HBT
oxygraph1.ref hbt. Time2 Numeric Time 49x1 6/7/2015 10:50:12 AM HBT
oxygraph1.ref.oxy Block1 Numeric  Hemoglobin  49x 16 6/7/2015 10:50:12 AM OXY
oxygraph1.ref.oxy Block2 Numeric  Hemoglobin ~ 49x 16 6/7/2015 10:50:12 AM OXY
oxygraph1.ref.axy. Time1 Numeric ~ Time 49x1 6/7/2015 10:50:12 AM OXY
oxygraph1.ref.oxy Time2 Numeric Time 49x1 6/7/2015 10:50:12 AM OXY
process1.resultl Numeric  Hemoglobin  1x16 6/7/2015 8:16:35 PM
process1.result2 Numeric  Hemoglobin  1x16 6/7/2015 8:16:35 PM v

< >

Load | Save v | Delete v | Import = Export 4 items selected. Total: 16, 16 vars, 0 lightgraphs, 0

oxygraphs, 0 topographs | Refresh
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5.3.Statistical comparison and tests

Statistical comparison methods can be applied at the “Compare” tab of “fnirSoft Processing Tool”
window as shown below.

E fnirSoft Processing Tool == n
Dataspace | Directory | Process | Compare ;| MBLL

Output Variable(s

nput Vanable(s

- { PO )

Action(s) to perform

Execute v Clear Add/Remove Variables

Similar to Process Tool, there are 3 steps:

1) Select input variable(s)
2) Select action to perform
3) Execute

The outcome will be displayed at the output pane at the bottom of the window. And new variable(s) will
be added to the current variables list.

Selection of ‘input variables’ are same using the variable selection window interface. However, “Actions
to perform” are selected from a drop-down menu as shown below.

E fnirSoft Processing Tool ==
Dataspace | Directory | Process | Compare  MBLL

QOutput Variable(s

nput Variable(s

- { L)

Action(s) to perform

Execute v Clear Add/Remove Variables

Z-scores (Across Vars)
Z-scores (Within Vars)
Student's T-test (Across Vars

T-way ANOVA (Within Vars)

1-way ANOVA (Across Vars)

Temporal Correlation Coeffs (Within Vars]
Temporal Effect Size: Cohen's d (Across \
Temporal Effect Size: r (Across Vars)

Once the input variable and the action to perform are selected, output variable names are automatically
filled. Also, description of selected action is added to the pane at the bottom of the screen.
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fnirSoft Processing Tool == “
 Dataspace | Directory | Process  Compare | MBLL
Qutput Variable(s’ Group By Input Variable(s’
[JHBO oxygraph1.refhbo.Block1 (HBO.C
DATA
e rrra—— { | } { oxygraph1.refhbo Block2 (HBO.C }

Action(s) to perform < >

[1-way ANOVA (Across Vars) v E|

Selected Action: 1-way ANOVA (Across Vars)[1-way ANOVA (Across Vars, compares each column with other variables’) Creates muttiple F values (number of columns)]

Finally, clicking “Execute” button performed the analysis and creates new variables depending on the
analysis type. In this case, for ANOVA, two new variables are created: one for F and the other for p

values.
fnirSoft Processing Tool - B
{ Detaspace | Directory | Process | Compare | MBLL |
[Entertet to fiter |
Name Type Content Size Date/Time " 21 ‘ =]
| oxygraphlrefhbrBlo.. Numeric  Hemoglobin  49x16 6/7/201510:50:12 AM
axygraph1.refhbr.Ti... Numeric Time 49x1 6/7/2015 10:50:12 AM
oxygraph1.ref hbr.Ti_.  Numeric Time 49x1 6/7/2015 10:50:12 AM
Numeric  Hemoglobin ~ 49x16
| oxygraphlrefhbtBlo.. Numeric  Hemoglobin ~ 49x16
oxygraph1.ref hbt. Tim... Numeric Time 49x1 6/7/2015 10:50:12 AM
axygraph1.ref hbt. Tim... Numeric Time 49x1 6/7/2015 10:50:12 AM

oxygraphl.ref. oxy. Ti... Numeric Time 49x1 6/7/2015 10:50:12 AM
oxygraphl.ref oxy. Ti... Numeric Time 49x1 6/7/2015 10:50:12 AM
Hemoglobin ~ 1x16
Numeric  Hemoglobin ~ 1x16
compare.resultl.f Numeric Statistics 1x16 ©6/7/2015 8:24:06 PM
comparel result1.p Numeric Statistics 1x186 6/7/2015 8:24:06 PM
< >
Load | Save ~ Delete ~ | Import = Export Total: 20, 20 vars, 0 lightgraphs, 0 oxygraphs, 0 topographs | Refresh |

As any other variable, clicking on one of the statistics type variables will open them in View Tool. And at
the ‘Array View’ tab, individual values can be observed.

view1 - compare.result1.p // Showing 1 variable

| Graph View | Aray View: compare 1 resul1p | Notes: comparel.resultlp | + |

1 2 &) 4 5 6 7 8
Optode? Optode3  Optoded Optode5 Optode6 Optode7  Optode8 OuodeS Omnde‘ID Oﬂndeﬂ Omodeﬁ (\:tode]?p Oﬂndell Oﬂmtl5 OundﬂG
[Salnu) (Statistics) (leu) {Sanlxs) (Statistics) (Statistics) (Statistics) (Statistics) (Statistics)
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5.4.Using MBLL to calculate oxygenation from variables
Programmatic oxygenation calculation from variables can be performed at the “MBLL” tab of “fnirSoft
Processing Tool” window as shown below. This tool provides more flexibility and additional features for

oxygenation calculation.
B fnirSoft Processing Tool == n

Execute Clear =~ Add/Remove Variables Clear | Add/Remove Variables

Similar to Process Tool, there are 3 steps:

1) Select input variable(s)
2) Select baseline variable(s) (optional)
3) Execute

All input variables should be light intensity content type. Any number of input variables can be used. If
no baseline variable is provided, first 20 rows of each input variable will be used for that variable as a
baseline. Otherwise, same number of baseline variables needs to be selected so, through one to one
matching, first baseline variable will be used for first input variable, etc. If only one baseline variable is
selected or at the MBLL settings dialog, ‘use single baseline’ is enabled, all input baseline variables will
be averaged and the same baseline will be used for each input variable.

Once the input variable is selected, output variable names are automatically filled.

E fnirSoft Processing Tool ==
Dataspace | Directory | Process | Compare | MBLL

Baseline Variable(s nput Variable(s

mbll1 result# =

( lightgraph1.raw.Block1 (DATA) )

Execute Clear | Add/Remove Variables Clear | Add/Remove Variables

94 |Page
H. Ayaz (v4.10)



fs| 2018

When, ‘Execute’ is clicked, all variables (names by default starts with mbll as they are created by mbll

tool) are calculated. Also, time variables are generated for each corresponding data variable.

- oEN

fnirSoft Processing Tool

|Dﬂamam|[hnday|?rmen]ﬂunpau|MBLL|

Output Variable(s

Modified
Beer
Lambert
Law

==—

Baseline Variable(s nput Variable(s

none!

( :

lightgraph1.raw.Block1 (DATA) )

I P —

1 result 1.oxy. Time]

>> Success: Created 8 variables [ mbll1.result 1 hbo.Block mbll1.result 1 hbr.Block mbll1 result1 hbt Block mbll1 result 1.oxy.Block mbll1 resuit 1 hbo.Time mbll 1 result 1 hbr. Time mbll1 result 1 hbt. Time:

fnirSoft Processing Tool -0 n—
Dataspace | Directory | Process | Compare | MBLL |
[Entenext to fiter B _i‘
Name Type Content Size Date/Time %l | (|
lightgraph1.raw.Blockl ~ Numeric  Light 1063 x 48 6/6/2015 2:55:54 PM
lightgraph1.raw.Time1 Numeric Time 6/6/2015 2:55:54 B
lightgraph1.raw.Marker1 Numeric Marker 6 0
lightgraph1.raw.Info1 List Composite

mbll1.resultl hbo.Time  Numeric Time 1063x 1 6/7/2015 8:56:25 PM
mbll1.result1.hbr.Time Numeric Time 1063 x 1 6/7/2015 8:56:25 PM
mbll1.result1.hbt. Time Numeric Time 1063x 1 6/7/2015 8:56:25 PM
mbll1.result1.oxy. Time Numeric Time 1063 x 1 6/7/2015 8:56:25 PM
< >
Load | Save v Delete ~  Import = Export Total: 4, 4 vars, 0 lightgraphs, 0 oxygraphs, 0 topographs | Refresh ‘

H. Ayaz (v4.10)
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6. Export Data Tool

1. The Export Data Tool can save variables in Dataspace to output file formats in various format for other
applications to use. The Export Data tool is accessible from Main window, toolbar button, “Tools”
dropdown menu item, or fnirSoft Processing Tool, variable tab, export button.

1 fnirSoft -0 “
File View | Tools | Window Help fnir .
'_' Editor Gallery Ctrl+Shift+G ‘ Oxygraph @Tcpograph C.Dataspace d Export "'(".j\mpnrt

§  Lightgraph (fNIR Data Tool) Ctrl+Shift+L Dataspace | Directory | History
Welcome ‘ Oxygraph (fNIR Data Tool) Ctrl+Shift+X ¢ to filter

E Dataspace (fNIR Processing Tool)  Ctrl+Shift+D N2 Content
Please enter| em

@ Topograph Tool Ctrl+ Shift+ T
Type About ' Editor Tool Ctrl+E
Type Help of|fy”  Export Data Tool Ctrl+ Shift+E

. ;L“.l Impert Data Tool Ctrl+Shift+|
B ViewTool Ctrl+Shift+V U

2. The wizard style dialog, provides 4 steps where all variables or selected ones can be saved in various
formats and styles. The first step includes selection of all variables or selection of a subset of variables

for export.
g Export Data Tool n
Step 10f4: Data  Please select data you would like to export!
® All Variables
) Selected Vanables

none!

3. Next, one of the available file formats is selected: tab-separated text file, comma separated Excel file
and Matlab file format, Biopac Acknowledge or fnirSoft data file format. Also, exported variables can
be saved into separate files (one file for each variable) or all of them into a single output file (one file
for all variables). Also, a report file can be generated. The report option generates a summary file for
each input variable by saving mean and standard deviation of all optodes (columns) of each variables.

9% |Page
H. Ayaz (v4.10)



512018

iy Export Data Tool n

Spr 2 of 4 Type Please select type of export you would like to do!

Output File Format: Text File(*.txt).Tab-separated text v

@ Separate Files

) Report File

Pravious Next

4. The next step is to name the output files. Name template is applied to each output file generated and
if it includes placeholders (special keywords in between curly parenthesis) as listed below on screen,
appropriate values are replaced. For example, “{name}” placeholder is replaced by the variable name.
A preview of output filenames based on current input variables and name template is listed at the
bottom of the screen.

g Export Data Tool “
Step 3 of 4: Output Filename(s) Add placeholders to use values

Filename Template:
fS_Exported_{name}|

{name} {index} {count) {file count}  {type)
{size} {label} {width} {height} {date)
{time} lyear] {month} {day} {hour}
{minute} {second}
Preview:
[fS_Exported_oxygraph1 ref hbo Block1 bt ~l

S_Exported_oxygraph 1.ref hbo Block 2 bt

fS_Exported_oxygraph 1.ref hbo.Time 1 b

fS_Bxported_oxygraph 1.ref hbo . Time2 b

S_Exported_oxygraph 1.ref hbr.Block 1.t

fS_Exported_oxygraph 1.ref hbr Block 2 tdt

fS_BExported_oxygraph 1.ref hbr. Time 1 bd o

Pravious Nesat

5. At the last step, the output folder is selected by using the “Select Output Folder” button. Also,
summary of overall action (number of input, type of output files, etc.) are presented for final
confirmation. Hit Export button to perform the action.
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fiig Export Data Tool

Step 4 of 4: Location  Please select location of cutput files!

Select Output Folder ‘

C:\Users\Hasan"\Deskiop
After Export

[+] Show output files in folder

Additional Info

[v] Include header that contains additional info in exported files

16 variables will be exported to separate files.
Type of the file is Text File(* t«t), Tab-separated text

Previous Expon

Below is a representative output file (plain text with tab separated columns) that contains header rows
that includes description of the data and individual column content type and descriptive captions.

fnirSoft: Exported Text File
Version: 4
ExportDat 6/7/2015 23:46

Variablelnfo Header rows
Name: oxygraphl.ref.hbo.Blockl

Size: 49 x 16

Type: Numeric

Content: Hemoglobin
Date: 6/7/2015 10:50

Notes: Oxygenated-hemoglobin concentration changes refined data saved by Oxygraph from file G Col umn descri pto rs 5_1_07301658.0xy
Labels: HBO DATA
VariableData
Hemoglob Hemoglob Hemoglob Hemoglob Hemoglob Hemoglob Hemoglob Hemoglé o4 Hemoglob Hemoglob Hemoglob Hemoglob Hemoglob Hemoglob Hemoglobin
Optodel Optode2 Optode3 Optoded4 Optode5 Optode6 Optode7? Optode8 Optow 9 Optodell Optodell Optodel2 Optodel3 Optodeld Optodel5 Optodel6
0.654976 0.619831 0.07"°8%w®y 88677 0.891127 1.13215 1.128692 3.013687 0.566331 3.106394 0.719753 1.078529 0.632966 0.750965 1.960423 1.003706
0.703441 0.640601 0.1 219211 0.945265 1.151786 1.189305 3.04343 0.593639 3.102431 0.725675 1.094304 0.649117 0.769801 1.990398 0.992387
0.750071 0.652797 0.1 1308 0.987399 1.154202 1.238813 3.046335 0.605892 3.072513 0.712898 1.092623 0.653251 0.779216 2.015963 0.969483
0.792075 0.655658 0.1 U84 2 1.012618 1.137738 1.272618 3.019714 0.603653 3.019797 0.683378 1.075912 0.645749 0.780447 2.03816 0.937862
0.826712 0.64926 0.153527 & 389591 2.951034 0.641488 1.049072 0.628503 0.776027 2.058231 0.901256
0.85163 0.634418 0.143287 1.2+ Data Start rows 67653 2.87505 0.592901 1.018017 0.604387 0.768913 2.076647 0.863093
0.86496 0.612343 0.120412 1.2327 7 142249 2.801077 0.543467 0.988503 0.576585 0.761935 2.093008 0.826035

0.865495 0.58442 0.086164 1.212942 U5Z0S06 U.5553564 1.Z31500 £./U5951 U.517069 2.736703 0.497783 0.964532 0.547903 0.75733 2.10594 0.791599
0.853048 0.552047 0.042823 1.191344 0.864446 0.874744 1.190195 2.619394 0.494632 2.686659 0.458382 0.947941 0.520216 0.756234 2.113307 0.759997
0.828303 0.516432 -0.0068 1.170869 0.805792 0.822807 1.146944 2.547171 0.47589 2.652264 0.425568 0.938454 0.494437 0.758945 2.113169 0.730739
0.792957 0.478663 -0.05957 1.154095 0.750967 0.780997 1.107064 2.494155 0.460249 2.631547 0.39754 0.933845 0.470501 0.764849 2.10439 0.703043
0.749584 0.439752 -0.11238 1.142935 0.704594 0.750083 1.075121 2.461723 0.446086 2.620312 0.371364 0.931097 0.447748 0.772835 2.087031 0.676305
0.701059 0.400579 -0.16293 1.138145 0.669308 0.728819 1.053834 2.44785 0.431477 2.61338 0.343836 0.927366 0.425241 0.781578 2.062512 0.650509
0.650372 0.362085 -0.20972 1.139441 0.645326 0.714234 1.043847 2.447753 0.414496 2.605861 0.312474 0.920334 0.402058 0.78951 2.033155 0.625986
0.600452 0.325303 -0.25231 1.145616 0.630643 0.702542 1.04362 2.454797 0.39398 2.59429 0.276285 0.909089 0.377653 0.795313 2.001805 0.603438
0.553521 0.291133 -0.2912 1.154723 0.621366 0.689608 1.049734 2.461783 0.369745 2.577194 0.236015 0.894175 0.352032 0.798129 1.971621 0.583803
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7. Import Data Tool

1) fnirSoft can import data from text files. This section describes Import Data Tool that parses text

files with customizable formatting guideline and extract data to be stored as variables in
Dataspace (See Dataspace chapter for more information on variables). To start the procedure,
select “Import Data Tool” under Tools dropdown menu item, or from toolbar button.

&« -
Fle View | Tools | Window Help [ Psoft!
’, Editor Gallery Ctrl+ Shift+G K Oxygraph @ Topograph E.Dataspxa d Export /:t’-]\mpnrt
,,,,,,,,,,,,,,,,,,, §  Lightgraph (NIR Data Tool) Ctrl+Shift+L Datay Qirectory | History
Welcome | @  Oxvaraph (NIR Data Tool) Ctrl+ Shift+X Enter o)

E‘ Dataspace (fNIR Processing Tool) ~ Ctrl+Shift+D Name Content
Please enter| em
@ Topograph Tool Ctrl+ Shift+T
Type About ' Editor Tool Ctrl+E
Type Help ol ™ Export Data Tool Ctrl+Shift+E
| th Import Data Tool Ctrl+Shift+]
B viewTool Ctrl+Shift+V

2) The Import Data Tool will appear empty as below. From the “Add File” button, select as many

text files to import as required.

B

Import Data Tool

Irput Fies | Parser Settings | Value Mapping | Output Settings:

Add File(s)

Preview NiA

Flerow s Key

Cancel

Value

_cEN

Remove File

View File

Input files (1 or more)

Header section: Detected
header rows from the
input variable

Data section: Import
variable data or file
preview

3) From the “Add File(s)” dialog, select the text file to be imported. Alternatively, one or more text

files can also be drag-dropped (with mouse cursor) to this list to be added automatically.

N

+

Open

« Documents » frirSoft » Sample Data

Organize »  New folder

) Homegroup

1% This PC
Ju Deskiop
Decuments
& Downloads
¥ Music

£ Pictures

H. Ayaz (v4.10)

sample import file.txt
Tex Document
6 KB

File pame: sample import file.bat

v | All Files (%)

Open
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4) A sample text file (provided in sample data folder) contents are shown in the Notepad as follows

£ sample import file.txt - Notepad - 0
Eile Edit Format View Help

trials

0.8670604419563314 0.8948204513208016 0.0851783836332285 0.0837458262554616 0.0920681046179406 0.0600677773260197 ©.0936778477803399
8.124634552494766 .108337818652866 0.168887743966754 ©.196195893066998 ©.206131413984881 ©.285213961276986 ©.128271817283664
.190384690654494 2.0743480533842673 ©.276829873478147 ©.136202532760803 ©.249745080921805 ©.225347230547368 ©.223430651863995
.145754977413809 .168000405282469 9.128930887425282 9.105095277064029 ©.157539579179007 ©0.10047085657482 ©.0737414533441764
-0.0864229011852441 -8.0950242416531418 -8.0964991111768392 -0.0887649802355653 -0.00472024926580486  -0.000665908907530567  ©.007408992003607504
8.147355713425831 .0717937304706595 9.0957256774064015 ©.0882832991854619 ©.144024863769742 ©.15387382685147 ©.0770802005886763
-0.@477937855597527 -0.0360724403934753 ©.00420834159394149 -0.0622484495890517 ©.08574328414937931 ©.0210859586720191 ©.00970476283169806
9.894019954864435 0.8333688468726268 9.122751092835297 0.8787357288643724 ©.0976200178939888 ©0.0856612252106967 -0.8241331003543321
0.0785283893613312 0.0642782623323895 0.165972137665925 0.103806946404857 ©.170593@42463872 ©.0863870143199924 ©.0452594740428887
-0.@544179347546846 9.012728594779413 -8.0823589177216487 ©.0701134395324949 -0.890018565116915 0.01 9571 -0. 149570786757

< >

5) Once the file is added to Import data dialog, it will appear in the file list. And, if the file is
selected, the import function with current parser settings can be previewed at the Data section
(bottom pane of the dialog).
i Import Data Tool - B

Input Files | Parser Settings | Value Mapping | Output Settings

C:\Users\Hasan\Documents\fnirSoft\Sam

AddFile{s) | 1file is added for processing Remove File
Preview Previewing item 1: Found variable of size 10 x 16 View File
Filerow # Key Value
a tnals
Flerow # 1 2 3 4 5 6 7 8 L]
2 0.06706... 0.09482.. 0.08517.. 0.08374.. 0.09206.. 0.06006.. 0.09367.. 0.10797.. 0.1
3 0.12463... 010833.. 0.168838.. 0.19619.. 0.20613.. 028521.. 012827.. 019374.. 00

4 0.19038... 007434.. 027682.. 0.13620.. 0.24974.. 0.22534.. 022343.. 0.21538.. 02
5 0.14575... 0.16000.. 0.12893.. 0.10509.. 0.15753.. 0.10047.. 0.07374.. 0.13242.. 00
6 0.0864.. -0.0850.. -0.0964.. -00807.. -0.0047.. -0.0006.. 0.00740.. -0.0583.. 0.0
w7 0.14735... 0.07179.. 0.09572.. 0.08828.. 0.14402.. 0.15387.. 0.07708.. 0.03734.. 0.
8 0.0477... -0.0360.. 0.00420.. -0.0622.. 0.05743.. 0.02108.. 0.00970.. 0.02031.. -0
9 0.08401... 0.03336.. 012275.. 0.07873.. 0.08762.. 0.08566.. -0.0241.. 0022%6.. -O(
10 0.07852... 0.06427.. 0.16597.. 0.10380.. 0.17059.. 0.08638.. 0.04525.. 0.06345.. 0.0
2R 0.0544... 0.01272.. -0.0823.. 0.07011.. -0.0900.. 0.01200.. -0.0990.. -0.0278.. -0

Cancel Import

6) The first section contains the first row of the file (see above file contents above) as it is
automatically detected header text and not data. To remove it from importing, simply remove
the check at the beginning of the row. Any row can be removed from import by clearing the
respective checkbox.

When the any row checkbox is cleared (customization), this is noted by adding selected row
count in parenthesis at in the input files tab, next to the filename.
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7) Another input file can be added at any time. For example, the following is the output of exporter
described at the end of previous chapter. All the headers rows are listed in header section and
data section column captions are named after the information found in the file.

“B Import Data Tool - B

Input Files | Parser Settings } Value Mapping | Qutput Settings

C:\Users\Hasan"Documents \fnirSoft\Sample Data‘sample import file b
C:\Users\Hasan\Desktop\fS Exported oxygraph1.ref hbo Block 1.ba

AddFilefs) | 2 files are added for processing Remaove File
Preview Previewing item 2: Found variable of size 49 x 16 View File
Flerow # Key Value ~
1 frirSoft BExported Text File
2 Version 40
3 ExportDate 6/7/2015 11:46:16 PM
[J4 VariableInfo
5 Name oxygraph 1 ref hbo Block 1
6 Size 49x 16
77 Tima M imasrin hd

Flerow# 1-Opto.. 2-Opto.. 3-Opto.. 4-Opto.. 5-Opto.. 6-Opto.. 7-Opto.. 8-Opto.. *
15 0.65497... 0.61983.. 007684.. 1.18867.. 0.89112.. 1.13214.. 1.12869.. 3.01368..

16 0.70344... 064060.. 0.11040.. 1.21921.. 094526.. 1.15178.. 1.18930.. 3.04343..

17 0.75007... 065279.. 0.13590.. 1.24130.. 098739.. 1.15420.. 1.23881.. 3.04633..

18 0.79207... 0.65565.. 0.15084.. 1.25343.. 1.01261.. 1.13773.. 1.27261.. 3.01971..

19 082671... 064926.. 015352.. 1.25527.. 1.01789.. 1.10325.. 1.28808.. 2.96528..

2 0.85163... 0.63441.. 0.14328.. 1.24775.. 1.00265.. 1.05415.. 128477.. 2.88879..

21 0.86496.. 061234.. 012041.. 1.23277.. 0.96896.. 0.99574.. 1.26462.. 2.79901..

2 0.86549... 0.58441.. 0.08616.. 1.212%4.. 0S52096.. 093388.. 1.23136.. 2.70555..

23 0.85304... 055204.. 0.04282.. 1.19134.. 0.86444.. 0.87474.. 1.19019.. 261939..

24 0.82830... 051643.. -0.0067.. 1.17086.. 0.80579.. 0.82280.. 1.146%4.. 254717..

25 0.79295.. 0.47866.. -0.0585.. 1.15409.. 0.75096.. 0.7805S.. 1.10706.. 249415.. v
< >

Cancel Import

8) The ‘Parser Settings’ tab can be used reconfigure the parsing of the input files

“By Import Data Tool - O -

Input Files || | Value Mapping | Output Settings
Row Separator _
EndOfLine () [ ] Tab () [] Other
Column Separator
Tab (t) Comma (') Space (') [[] Other
Header Data
[] Ignare the first rows Data block starts at: | Auto
Detect header [[] Convert date/time or time
Detect column captions at row: |Auto zﬁmtzfu:euxmhnmdﬂtam (tatal

9) The ‘Value mapping’ tab can be used to convert various strings within the data (like keys,
condition descriptions, etc.) to numeric values. By default empty cell values and “NaN” string

101 |Page
H. Ayaz (v4.10)



fS

2018

values are converted to NaN value. Any other string found in the files will be automatically

added to the list.

x
s Import Data Tool - 0 -
. Input Files I Parser Settings
Specify values for strings present in the imported variables
/f there s no mapping, all stnngs will be convened o NaN i the output vanable

Value

10) The “Output settings” tab, contains the controls for naming the output variable (that will be
saved in Dataspace). Also, labels can be added to the output variable. Any value mapping used
can be saved as a separate list file. By default output data variable name template is

“imported#”. The ‘# sign is a placeholder for the count number.

input Files | Parser Settings | Value Mapping ¢

CE] Import Data Tool - B

Output Variable
Output variables name template: importeds
Output variables label(s): I:I

Save header information as an exira list vaniable
Save value mapping as an extra list variable
[ ] Verbose parsing and processing information to console

11) Click “Import” button to add this 10x16 and 49x16 variables to the Dataspace. Their names start
with ‘import’ since they are generated by import tool and includes ‘varl’ for the first variable
and ‘var2’ for the second variable that is count number (1, 2, etc.) of the input file list. The third

variable is the header values for the second variable in a list.

E fnirSoft Processing Tool ==

Dataspace | Directory | Process | Compare | MBLL |

[Entertext to fiker

Name Type Coment S Date/Time | [a2/44 |

|mpurted1 var1 Block 6/8’2015 [P o Identity
ﬂ! 16 6/8/2015 12-5C Name imported1.var1.Block

E.mpmedl var2|r|fo Lnsl Cumpc\sne 11varisbles  6/8/2015 1255 , poe ™ BRI 12500 AN
imported1.var2 Info("fnirSoft”)  String Text 18 chars 6/8/2015 125 1,pe Numeric
imported1.var2.Info("Version")  String Text 3 chars 6/8/2015 12:5(| Content Generic
imported1.var2.Info("ExportD... ~ String Text 20 chars 6/8/2015 12:5¢| 52 ; 10x 16
= - = . 4 Supplementary
perEl -""‘2-'""’{'”_’"?') Etni et Elicints SEERBAES Notes mported from file C:\Users\Has3
imported1.var2.Info("Size") String Text 7 chars 6/8/2015 12:5(| Labels
imported1.var2 Info("Type”)  String Text 7 chars 6/8/2015 125 Log
imported1.var2 Info("Content”)  String Text 10 chars 6/8/2015 12:5( 4 {_""E 7 00671 00548 00852 00637
imported1.var2.Info("Date”)  String Text 20 chars 6/8/2015 12:5( roves S !
imported1.var2 Info("Nates”)  String Text 151 chars 6/8/2015 12:5(
imported var2 Info("Labels")  String Text 8 chars 6/8/2015 12:5(

ported1.var2.Info("Vari String Text 0 chars 6/8/2015 12:5( "Name
< >
Load | Save v | Delete ~ | Import | Export 1 item selected. Total: 3, 3 vars, 0 lightgraphs, 0 oxygraphs, 0 topographs | Refresh |

H. Ayaz (v4.10)
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8. Organizer Tool
A typical experimental study contains many recording sessions from multiple participants. Each
experiment might contain multiple files (such as nir, mrk, log) and multiple iterations.

The Organizer tool helps coordinating data files each might reside in many different folders or sub-
folders. And, Organizer tool catalogs them, lists & visualizes data contents and enables users to sort
according to various criteria and finally access file content with one click.

The following window displays a typical Organizer window that lists a folder and all of its sub-folders by
searching *.nir files. Also the number of associated files (such as mrk, oxy, log) are counted and
visualized in the icon as number of compiled sheets that are slightly rotated. The data acquisition length
in each file is also visualized in a horizontal bar by looking at the maximum recording length. In the
example below it is 3 hours and half full bar indicates 1 and half hours of data collection on COBI Studio.

(%] Experiment Data Organizer Tool =Rl X
- =) 4
Data Folder: C:\Users\Hasan\Dropbox\UAV . Include Subdirectories View Type - Sort By - Group By - Al ‘
B B 4 Experiment
1. Experimenter ABC
ABC ABG ABG ABC ABC L ipermer :
9 ) | 9 9 | 9 = 6
| |
9 9 9 9 8 B ot B
ollection 5
— ==== —— === — Name ABC_9_6_03310937.nir
g - Path \S\G\COBI
ABC_9_9_04171557_corrnir ABC_9_9_04171557 nir ABC_9_9_04070911_corr nir ABC_9_9_04070911 nir ABC_9_8_04061826_corr nir 4 Miscellaneous
Duration 1 hours, 51 minutes, 43 second
Start Time 3/31/2011 9:37:13 AM
ABC ABC ABC ABC ABC
9 | 9 9 | 9 | i) |
| |
8 7 7 6 6 |
ABC_9_8_04061826.nir ABC_9_7_04041527_corr.nir ABC_9_7_04041527.nir ABC_9_6_03310937_corr.nir ABC_9_6_03310937.nir|
ABC ABC ABC ABC ABC
9 9 | 9 9 | 9
| |
5 5 3 3 2
— ——— — —— ——
ABC_9_5_03301818_corr.nir ABC_9_5_03301818.nir ABC_9_3_03241701_corm.nit ABC_9_3_03241701.nir ABC_9_2_03221650_corr.nir
i 1. Experimenter
Name of the exp iter for the data collection
108 files, total duration: 7 days, 17 hours, 46 minutes, 58 seconds SEEI

The total number of files and total duration is listed at the lower left corner of the window. The right
hand side pane lists properties of selected item.

The view type can be changed from top right down button: available options are small, medium or large
icon display, or details list as shown below.

ories View Type =| Sort By ~ Group By - [2)2!
on Duration “ Details ! ~| & Fxpeﬁnﬁ'

1 hours, 51 min{ Small Icons
Thours. 5T mini™= 0 it/ m Tcons '\

1 hours, 49 min{
1 hours, 49 min( Large Icons

1 hours, 53 minutes. 3... \9\8\COBI 2
1 hours, 53 minutes, 3... \9\8\COBI Path
Thours, 53 minutes. 2.. \9\7\COBI Saiacellanson:

11
N

A
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The Details view type is list and each experiment data file group is shown is a separate row. Sorting of
rows can be changed by clicking on the headers (such as Start Time, Experimenter, Subject ID,
Experiment ID, Duration, Path) or from the “Sort By” dropdown button menu.

(%] Experiment Data Organizer Tool

#2 AR IE 9 NETTVAA miv

QMINTT 114419 AR ARE

1 hies EE mimisias 2

VRaeAR

|

n

Data Folder: C\Users\Hasan\Dropbox\UAY .. [#]Include Subdirectories View Type - Sort By - Group By - 2l ‘ =
Name Start Time Exper\’menler SubjectlD ExperimentlD Collection Duration Path ]|« Experment
— 1. Experimenter ABC
f5ABC_9_9_04171557_comnir ~ 4/17/201135757PM  ABC 9 9 1 1hours, 51 minutes, 8. \10\9\COBI 2 SubjectID 9
5 ABC_9_9_04171557 nir 4/17]201135757PM  ABC 9 9 6 1 hours, 51 minutes, 8 \10\9\COBI 3. Experiment ID 6
T8 ABC_9_9_04070911_corrnir  4/7/20119:11:29 AM ABC 9 9 1 1hours, 48 minutes, 1 \9\91COBI = | 4 File
T ABC_9_9_04070911.nir 4/7/2011 9:11:29 AM ABC 9 9 5 1hours, 49 minutes, 1. \NNCOBI Collection 5
TS ABC_9.8 04061826 cornir  4/6/201162641PM  ABC 9 8 1 Thours, 53 minutes, 3. \9\8\COBI Name ABC_9_6_03310937.nir
5 ABC_9_8_04061826 nir 4/6/201162641PM  ABC 9 8 & 1 hours, 53 minutes, 3. \9\8\COBI || Path \9\E\COBI
fSABC_9_7_04041527_cornit  4/4/2011327.86PM  ABC 9 7 1 1hours, 53 minutes. 2.. \N\7\COBI e iscsliancors
Duration 1 hours, 51 minutes, 43 secon
5 ABC_9_7_04041527 nir 4/4/2011 3:27:56 PM ABC 9 7 6 1hours. 53 minutes. 2. \9\7\COBI Start Time 33172011 937-13 AM
15 ABC_9_6_03310937_corrnir  3/31/2011 9:37:13 AM ABC 9 6 1 1hours, 51 minutes, 4. \9\6\COBI
| [S/ABC 9 6_03310937.nir 3/31/2011 9:37:13 AM ABC 9 6 5 1hours, 51 minutes, 4. \9\6\COBI
T8 ABC_9_5_03301818_corrnir  3/30/2011 6:18:57 PM ABC 9 5 1 2haurs, 52 seconds \9\5\COBI
T8 ABC_9_5_03301818 nir 3/30/2011 6:18:57 PM ABC 9 5 6 2 haurs, 52 seconds \9\5\COBI
TS ABC_9_3_03241701_cornir  3/24/2011 5:01.07 PM ABC 9 3 1 2hours, 2minutes, 9s.. \A3\COBI
T8 ABC_9_3_03241701.nir 3/24/2011 5:01:07 PM ABC 9 3 6 2hours, 2minutes, 9s.. \A3\COBI
fSABC_9_2_03221650_cornir  3/22/2011 4:50:37 PM ABC 9 2 1 1hours, 55 minutes, 3... \9\2\COBI
T8 ABC_9_2_03221650 nir 3/22[2011 450:37 PM ABC 9 2 6 1hours. 55 minutes. 3. \9\2\COBI
f8ABC_9_1_03211705_cornir  3/21/2011 5:05:02 PM ABC 9 1 1 52 minutes. 18 seconds \9\1\COBI
1§ ABC_9_1_03211705 nir 3/21/2011 5:05:02 PM ABC 9 1 6 52 minutes, 18 seconds  \9\T\COBI
T ABC_15_8_10231515 nir 10/23/20113:15:09 PM  ABC 15 8 5 2hours, 8 minutes, 46 .. \15\8\COBI
T8 ABC_15_7_10221701.nir 10/22/20115:01:08 PM  ABC 15 7 5 1hours, 48 minutes, 3. \15\7ACOBI
T8 ABC_15_6_10221027 nir 10/22/2011 10:27:22 AM  ABC 15 6 4 2 haurs, 27 seconds \15\61COBI
T8 ABC_15_5_10211715.nir 10/21/2011515:13PM - ABC 15 5 5 2hours, 13 seconds \15\5\COBI
T8 ABC_15_4_10190917.nir 10/19/20119:17.55 AM  ABC 15 4 4 Thours, 54 minutes, 1...  \15\4\COBI
5 ABC_15_3_09301026.nir 9/30/2011 10:26:06 AM  ABC 15 3 4 1hours, 53 minutes, 1. \15\3\COBI
o c

1. Experimenter
Name of th

108 files, total duration: 7 days, 17 hours, 46 minutes, 58 seconds

session

ter for the data collection

To load any of them to a Lightgraph, simply double click on the row or icon.

Right-click on a row or an icon to display loading options.

ABC ABC
& 2 ;
R 9
= Load as Variable
ABC_9_9_0407 Load to Lightgraph |
Open Containing Folder
ABC ABC
9 9

If “Load as Variable” is selected, the data file is loaded to Dataspace with variable names that start with

“OrgVar”.

ABC_9_8_

@ fnirSoft Processing Tool

NE—)

Dataspace |Pr0cess | Compare | MBLL|

H. Ayaz (v4.10)

Name Type Size Date/Timé Notes Labels
OrgVar.ABC_9_9_04070911_1.DataBlock Numeric 13037 x 48  4/23/2014 6:23:31 ... Loaded raw data from C:\...
OrgVarABC_9 9 04070911_1.DataTime Numeric 13037 x 1 4/23/2014 6:23:31 ... Time data from C:\Users\...
OrgVar.ABC_9_9_04070911_1.StartTimeStamp Numeric 1x1 4/23/2014 6:23:31 ...  Start time (origin) in unix ti...
OrgVarABC_9_9_04070911_1.BaseBlock Numeric 20 x 48 4/23/2014 6:23:31 ... Loaded raw baseline data f...
OrgVarABC_9 9 04070911_1.BaseTime Numeric 20 x 1 4/23/2014 6:23:31 ... Baseline time data from C:...
OrgVar.ABC_9_9_04070911_1.DataMarker Numeric 155x 2 4/23/2014 6:23:31 ... Marker data from C:\Users...
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9. Topograph Tool
1) Click on Topograph button at the main window toolbar or from Tools drop-down menu. This will
create a new window which is a Topograph object named ‘topographl’. The new object is
created in the Dataspace and can be accessed or deleted from the Dataspace window.

] firsoft \ \

File View | Tools ‘ Window Help
& Editor i Gallery ightgraph 6 Oxygraph @ Topograph E Dataspace ﬁ Export % Impc
—__|g° Lightgraph (fNIR Data Tool)
& Oxygraph (fNIR Data Tool)
Welcome t [El Dataspace (fNIR Processing Tool)
Please enter ; EZ:::Z?;_ZT: Tool key to execute them
Type About t1 Export Data Tool le updates.
“ty Import Data Tool
Type Help o1 i Filters Tool ‘mation.
k% Organizer Tool
© Labeling Tool
£ 15D Preview Tool
= DAQ Base Station Tool
a® DAQ Remote Client Tool
Topograph ® fuirsaft
Regular - (1x1)
BlueRedTellow
T DY :
Varisble | Type ~ | ColorPalette = Display Settings | Brain View | Video Update |

Dataspace Directory Process Compare MBLL

Q - [Entertext to search in name

Name Type Value Preview Content Size Date/Time Labels

topograph1 Topograph {Topograph}  {Empty} 11/2/2018 5:54:34 PM

2) First load sample fsd file “data_3.2.2_refined.fsd” to use as variable.
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5
Dataspace Diectory Process Compare MBLL |
Q+ [Entertext to search in name ]

Name Type Value Preview Content Size Date/Time = Labels
10086337 0.93.. Hemoglobin ~ 49x16 DATAHBO
oxygraph1.ref hbo.Time1 Numeric 248.146 248.65... Time 49x1 6/7/2015 10:50:12 AM HBO, TIME
oxygraph1.ref hbo.Time2 Numeric  303.225 303.73... Time 49x1 6/7/2015 10:50:12 AM HBO, TIME

oxygraph1.ref hbr.Time1 Numeric 248.146 248.65... Time 49x1 6/7/2015 10:50:12 AM HBR,TIME
oxygraph1.ref hbr. Time2 Numeric 303.225 303.73... Time 49x1 6/7/2015 10:50:12 AM HBR,TIME

oxygraph1.ref hbt Timel Numeric 248.146 248 65... Time 49x1 6/7/2015 10:50:12 AM HBT,TIME

oxygraphl.refhbt Time2 Numeric  303.225303.73... Time 49x1 6/7/201510:50:12AM  HBT,TIME
Numeric ~ -0.341282 152.. Hemoglobin  49x16

oxygraph1.ref.oxy. Time1 Numeric 248.146 248.65... Time 49x1 6/7/2015 10:50:12 AM OXY,TIME

oxygraph1.ref.oxy. Time2 Numeric 303.225303.73... Time 49x1 6/7/2015 10:50:12 AM OXY,TIME

topograph1 Topograph {Topograph}  {Empty} 11/2/2018 5:54:34 PM

Load = Save v | Delete » | Import = Export Totak 17, 16 vars, 0 lightgraphs, 0 oxygraphs, 1 topograph | Refresh

3) The new Topograph object (topographl) is empty. To load a variable, click on variables button at
the toolbar. Select variables window will appears as below. On the left-hand side, all available
variables are listed and on right-hand side, those already selected (loaded) to the current detail-
view window are listed. You can move a variable from one to the other and select “Save” to
commit the changes to update the graph.

axygraph1.ref.hbo. Time1 (HBO, TIME)
raph1 ref hbo.Time2 (HBO, TIME)

axygraph1.ref.hbr. Time1 (HBR, TIME)
raph1.ref hbr. Time2 (HBR. TIME)

axygraph1.ret.hbt Time1 (HBT TIME)
raph1 ref hbt Time2 (HBT TIME]

E

axygraph1.ref.axy. Time1 (OXY. TIME)
axygraph].ref axy. Time2 (OXY, TIME)

Cancel Select

4) Select oxygraphl.ref.oxy.Blockl from the list on the left and transfer it to the selected variables
list on the right by clicking on the right arrow button.

axygraph1.ref.hbo. Time1 (HBO, TIME)

ﬁmil,mﬂlhﬁ Time2 HBO,THEi

axygraph].ref hbr Time1 (HBR TIME)
raph1.ref hbr. Time2 (HBR. TIME]

axygraph1.ret.hbt Time1 (HBT TIME)

ﬂmﬂl,mﬂlﬂj'ﬂhﬂ (HBT TIME|

axygraph].ref.oxy Time1 (OXY, TIME)
axygraph1.ref.axy. Time2 (OXY.TIME)

5) Click ‘Select’ button to use the selected variable and close this window. The Topograph window
will be updated immediately to show the current variable’s all optodes together in color code by
value.

106 |Page
H. Ayaz (v4.10)



512018

Topograph ® fuirSaft Data loaded from oxygraph1.ref.oxy.Block1
Load time: 11/2/2018 6:00:12 PM

145

-1.632
28148 248,146 (248,146 - 272625) SRS
[ ]
U 1049 3
K </ 3 > DI 0020
Update

Variable | Type ~ | Color Palette ~ Display Settings | Brain View | Video

6) Since the variable contains more than one row, temporal progression of spatial changes can be
visualized. (Similar to a video with each row being a different frame). Click play button to start.

You can drag the slider to the desired location.

Topograph ® frrSaft Data loaded from oxygraph1.ref oxy Block1
e Load time: 11/2/2018 6:00:12 PM
148
-1.652
248.146 266.505 (248.146 - 272.625) 272625
1 37149 43
K< YD s
Variable ' Type ~ | Color Palette ~ Display Settings | Brain View | Video Update

7) Change the view type from regular to “Interpolated-Bordered” for visualization.
I~I.632

248146 266.505 (248.146 - 272.625) 272625

49

1 Regular 37/49

Interpolated ? F - W ﬁ vxLN(Z.m’p') |

[ interpolated-Bordered | Ll -
Update

Variable | Type v| Color Palette ~ Display Settings

Brain View | Video
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8) The graph will change immediately to reflect the changes.

T topograph1 - oxygraph1.ref.oxy.Block1

Topograph © £
1.48

-1.632

248.146 266.505 (248.146 - 272.625) 272625
37143 43
x1.00 (2.00fps) ~

K<p»aD> DI

Brain View = Video

Type = | Color Palette ~ Display Settings
Interpolation type, range and other properties can be changes by right-clicking on the graph and

Variable

9)
=]

selecting “Display Settings”. A new dialog box will appear as shown below.

topograph1 | Display Settings [Ell  topographt | Display Settings
Type Range Brain “Grép'ht Description  About

[Type | Range Bran Graph Description About
Select spatial visualization type Select graph settings
Type It ed-B 7 Current Color Palette BlueRed Yellow v

(/] Display ruler on main panel view
Y

Interpolation Settings
Update graph only when ‘Update Button' is pressed

Interpolation Type | BSpline
Number of Intermediate Points ‘18 Number of decimal digits for range display |3

Update Hide Update Hide
10) At the ‘Graph’ tab, select “BlueCyanYellowRed” from as the color pallet and click ‘Update’. The

graph will be updated as follows.

T topograph1 - oxygraph1.ref.oxy.Block1

Topograph © £
148

-1.632

248146 266.505 (248.146 - 272.625) 272625
37149 43
x1.00 2.00fps) ~

K< pa D> DI

Brain View = Video

Type = | Color Palette ~ Display Settings
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11) Change the color pallet back to “BlueRedYellow from the display settings.

! —
(— —
BlackWhite

BlueRed

RedVellow
BlueRedYellow

WhiteBlack

RedBlue

YellowRed

YellowRedBlue

BlueCyanYellowRed

RedYellowCyanBlue

BlackRedYellowWhite

WhiteYellowRedBlack

243146

-1.632

266.505 (248.146 - 272.625) 272625

37143 49

<bn D> DI

x1.00 (2.00fps) v

Update

Variable | Type + || Color Palette +| Display Settings | Brain View | Video

Topograph ®

-1.632

248146 266,505 (248146 - 272.625) 72625
(]

! 3749 ©

K< = > 1002000 v

Update

Variable | Type = | Color Palette ~ Display Settings | Brain View | Video

TIP
Note that, in topograph main window, left side contains subjects left side optodes

(1,2, etc.) and right hand-side contains subjects right-hand side optodes (16, 15, etc.)

Left Right
\ K <»m)d)
Vadiable | Type » | Dilplay Sekings | BroinView | Video Update
7) (5 @ @ @5 _
Left “ & Right
29 (10) @2H ([@4) (16
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9.1.Visualize activations on brain surface image
12) Click “Brain View” from the bottom toolbar. A new visualization window will appear that
registers the data to a brain surface image. See Ayaz et. al. (2006) for details.

248146 266.505 (248.146 - 272.625) 272625

]
: 37148 4
K <>/ >/ TR
View ~ Style v Type v Color Palette v Display Settings = Topograph View | Video Update ‘

13) On the color legend, you can adjust the threshold value based on your context (e.g. statistical
significance, etc.). To change the threshold level, move your mouse pointer to the threshold
point at the center of the color legend (the last visible color part, the middle value is the
threshold) click and hold, while moving it up or down. As you move it up, the color bar will
shrink, and the threshold value will change.
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248146

266.505 (248.146 - 272.625)

272625

( ’ ol ) )l x1.00 2.00fps) v |

View v Style v Type » Color Palette v Display Settings = Topograph View | Video

Update [

14) It is also possible to enter specific values from ‘Display Settings’ and at Brain tab. You can specify
threshold value as a scale (between 0 to 255), or as value based on your current data range.

Note that is also possible to specify dual threshold, one for upper and one for lower part of data
range.

Type Range Brain  Graph Description About

Select brain visualization options. Select brain visualization options.

View Frontal N

View Frontal v
Style Transparent v Style | Transparent v
Background | White v Background White v
Threshold Threshold
[] Dual Threshold Dual Threshold
Scale (0-255) Vale Scale (0-255) Valve
Threshold Threshold (High) (22|
Teesidio [1 ]
Update Hide Update \

15) To increase the visibility, activation rendering can be changed from Transparent to Opaque for

clear image. To do this, at the top menu, select Style > Opaque

H. Ayaz (v4.10)
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v_v

248146 266.505 (248.146 - 272.625) 272625
1 37/49 49
>
x1.00 (2.00fps) ~
e K] 1 3D
View + | Style v] Type + Color Palette + Display Settings | Topograph View = Video Update

248146 266.505 (248.146 - 272.625) 272625

]
1 37/49 43
< > x1.00 2.00fps) |
View v Style v Type v Color Palette v Display Settings = Topograph View | Video Update |

9.2.Save activations as image

16) The current view can be saved as image. Right click on the brain surface and select “Save as
Image” from the context menu. Current image can be saved or series (by time or threshold) can
be used to scan from beginning to end to generate multiple image files all at once. Or a video

file can be generated.

Topograph View

Background
Color Palette
Display Settings
Dual Threshold
Save as Image
Save Images (Time Series)

Save Images (Threshold Series)
Save as Video
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9.3.Save activations as video

17) Next, select save as video option. A wizard will appear with 4 steps. The first step identifies the
type. Time-series is the default option and it will generate a video that spans across time (from
beginning to end) including all frames. The other option, threshold series, spans across different

threshold values on the same (current) frame.
Video Exporter ﬁj

Step 1 of 4: Type  Please select animation type

(@) Time series

fterate over alf possible time values from beginning to end

‘f_‘Thresho\d series

fterate over alf

18) In the second step, select the video encoder. Keep the default.

Video Exporter ﬁ

Step 2 of 4: Encoding  Please select video output type

Encoder Microsoft Video -

Please selact one of the available encodsrs on thi

19) In the third step, select frames per second (fps) of the output video. This indicates how fast the
video will play. For a signal that was collected at 2Hz, selecting 2 fps will result in real-time
speed. And, selecting 4 fps will result in twice as fast playing and selecting 10 fps will indicate 5
times as fast as real speed.

~
Video Exporter ﬁ

Step 3 of 4: Speed  Please select animation speed

Frames persecond (FPS) I2 vl
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20) At the last step, confirm the settings and click “export” button to select the output filename.
Once operation starts, “please wait” message will appear. Depending on the data and computer
hardware, this might take couple seconds or couple of minutes or more. Please wait until output
report arrives.

N N
Video Exporter ﬁ Video Exporter ﬁ
Step 4 of 4: Output  Please confirm settings and export Step 4 of 4: Output  Please confim settings and export
Type : Time series Type : Time series
Encoder: Microsoft Video Encoder: Microsoft Video
FPS: 2 FPS: 2

Please wait!

Previous T
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10. Lightgraph Tool

This tool enables visualizing, refining, processing and analyzing light intensity measurements that are
recorded by COBI Studio to “*.nir’ files. The tool includes many settings to visualize specific group of
channels or optodes. Also, display time synchronized markers, custom time range settings are included.
And, block analysis and various signal refinement options are available. Below are representative
screens.

Display Settings [E3 | Display Settings [ | Display Settings .« W v [E3 | Display Settings W » =]
Data | Type | Marker | Time | Graph | Other | Data_[[Type | Marker | Time | Graph | Other | Data_| Type [[Marker| Time | Grapn | Oter | Data_| Type | Marker|Time ]| Graph | other |
© select by WHVE’W’WL \ - Display Dats Type ] Showmarkers (@ Display 'recard" section (start -5, end: -1)
w730 wAmbient w -
. ) Refined (@) Display all markers in current time range. [] Start time with baseline section (Marker -2)
9 Select by Optade Display Refined|Filtered Light Intensity Data I (©) Display only the following markers I © Display ange
1[1 5[1 o - ® Raw Wl #arkers 10 be aispiayea: Available Markers: ~ St End- I
- Nl 2 (Baseline Started) & |
2 @4 6 @ FwE2 @uEs | Display Raw/Unfiltered Light Intensity Data | (Baseline Started) ! 167388 sec 1679369 |sec !
- )
_ ) Length:  1571.981
[[selotal | [ men ] [ SelectNone | (©) Rawwith ambient subtracted 5 (Recording Started)
© Seloct by Channel Display Raw/Unfiltered Light Intensity Data with ambient z 12 :m:[g: (© Display blocks range
— Y channel subracted h ) .
Type in channel numbers seperated by comma 20 (Marker) 0
1.2.3.4.5,6.7.8,9.10.11.12.13,14, 15, 16, 17, 18.19.20.21.
|| update Hide. || Update Hide Update Hide. Update Hide

8 HA?1_1_0809154 | CAUsers\Hasan\Documents\ACANDATAProblem Solving\Subj 21\ininHA_21_1 08091548 (= [E o

5 = o7 [ M=
L < A. Experiment Properties
1. Hardware fNIR Device
2. Software COBI Studio
2000 3. Tag fnirlUSB_dil
4 DateTime Tue Aug 09 15:17:39
l* 5 Log
“ B. Experiment Data
1700 1. Light Intensity (Array of 3025x49)
p\'\-"\,.\.\ 2 Events/Marker (Collection)
C. Marker Properties

Y

b Marker Set1 Serial Port
1400 4 D. Sensor Settings
1. Total Channels 48
2. Total Optodes 16
3. Current 20
1100 foame, I - :
b, oy ] i N . 4. Gains 5
o RN g ﬁa 5. Other none
- e el Crrfirion o -
T s e e B iy - 4 E.
rim s .
800 e rangma) i = e Wi 0 iy R AR et T 1. Mean Period 0.5
L == g iy R S AR R vt Sy 3 -
SN SV ) IO S S S SV Ry OB g Sl M T 2. Period Std 0.0001
3. Total Time 1679.369
4.Record Time  1511.981
500
|
T 1.t
1674 16784 { Hardware system that has been used to
Load File | Display Settings = Optode Layout View | Define Blocks | Refine | Save = Oxy Update | collect data
HA_21_1 0809154 | Optode Layout View (Temporal 2x8) | CAUsers\Hasan\Documents\ACANDATA\Problem Solving\Subj 21\inir\HA 21, 1. s |2 IESR| [ Baseine: Aray 020 x (48 + 1) Datat Array of 3025 (48'% 1) Tiene] - " - - [= o s
idex  Tme 1 2 3 4 5 . 7 8 8 w0 on 2z 1 s
. . hl 157306 1252 2% 163 0B M6 161 007 247 I 1658 244 20 @ S
0 w0 o “0 0 w0 e “0 2 WIAI6 150 28 1e62 07 M6 163 1086 247 6M 1686 2 M @)z
3 8316 1250 28 WS W 245 1364 160 20 &M 168 24 2 16 f
m"\uw ™ 0 170 1o o 0 10 4 189616 129 2 WS WM 245 165 160 20 6% 167 24 WM 1 :
L 5 836 1249 28 12 0B M5 I 108 247 eM 657 245 20 16 %
1200 g e 1200 1200 Mgy, 1200 1200 MRy 1200 Ny 1200 MW, 1200 6 19616 1251 ™8 W66 07 M5 13 1091 247 967 1660 24 2105 138 %
LS ——— S 7 160316 1251 238 WD W M 1377 e 47 49 1659 244 209 1386
Py 0 0 0 T e T g e 0 [ WOSIE 1254 B8 WH W M5 13 108 47 W2 162 24 2112 18
3 1316 125 78 W2 W0 M5 I3W W 27 B9 164 244 209 e Z
W WIS 185 28 WM WS M5 180 1082 247 64 1665 24 2m 180z
. I G L G o e e — fnoovems s oz ows owe s me owm e e s 2 a2 o
3 B 1% B 5% B 1% % % T % u% % 5% B M2 de2sis s zs w2 e ms e im0 a0 s w6k 2w 2 w2
o s s @ wm owm ms m w0 s w ow wm s
M IS LS 28 W wel M5 LW 00 M6 %l 24 20 s i
s teams s 2w s wm w5 um o w2 e e o zm um 3
W eS8 us2 27 W2 w0 M5 L2 0M M6 W% 166 24 s un 3
T SN 19 20 WS WE M5 1% 081 46 W18 657 24 2N 106
W OMSHE 146 27 WS WP 24 1% 07 46 WM W63 24 2 1
W I3 146 27 WSL WA 24 1% 107 246 W10 164 24 28 18z
W K6 1247 27 WL WM 24 133 07 M6 08 1655 24 28 1z
1 7388 149 2V WS WM 24 16 07 M6 W06 165 24 :0m 18z
2 67008 148 2V WS WR 24 6k 0% M6 66 165 24 MM 16 Z
3 838 1250 2V WSS WM oM 64 W M6 65 167 24 W e Z
a RS LS 27 WS WM oM 61 WA M6 ER  leE 24 ;W 18 3
5 WS LSz 27 WS WM oM 181 W0 M6 el 168 24 ;w16 @
) W9HE LSz WS WE M UK B M6 WD 167 244 2% 168 F
7 10308 1960 27 1869 nn aaa 1988 17 £ eea 1880 244 anan. 10 P
Save - Update || || 0 .
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11. Oxygraph Tool

This tool enables visualizing, refining, processing and analyzing oxygenation/hemoglobin measurements
that are recorded by COBI Studio to “*.oxy’ files. Note that, earlier versions of COBI Studio save the oxy
files as “filename.nir.oxy” that is “oxy” extension append to the nir filename. And some computers are
set hide file extensions so nir file (filename.nir) would be display as “filename” and oxy file
(filename.nir.oxy) would be displayed “filename.nir”. The tool includes many settings to visualize specific
group of optodes. And, display time synchronized markers, custom time range settings options are
included. Also, block analysis and various signal refinement options are available. Below are
representative screens.

Display Settings |3 | Display Settings [ | Display Settings [ | Display Settings ]
{Data Type | Dsta Range | Marker | Time | Graph | Other Data Type| Data Range | Marker | Time | Graph | Other Data Type | Data Range | Marker | Time | Graph | Other Data Type | Data Range | Marker | Tme | Graph | Other
Select data type for each cptode: Select data range (minjmax) for the graph (y-axis} Select event marker settings Select time range (min/max) for the graph (x-axis)
VI HbO 7| Display Markers
Oxygenated-Hemoglobin Concentration Changes _ Use auto-range © Display ‘record' section (stort: -5, end: -1)

" | @ Display all markers in current time range t I
JIHBR f | t " Display custom time range f
Deoxygensted-Hemaglobin Concentration Changes Display only the following markers Start End:

| HeT @ Uso manusl | Markars to be displayed Arﬂfhﬂfs Mu::sr‘rsd 167388 sec 1679.369 sec
. onae Started)
Total-Hemoglobin Concentration Changes N Length: 1511.987
- Hemoglobin Concentration Changs i Max
] -2400 9500 | Display blocks range
Oxygenation (difference Hb) concentration changes (mrn i | e B s |
y I Lengtn 11,000 | ;|<“<J 0 2 2l Delete I
© Raw " Refined I I
Dispisy Rawil dHb  Display Refined/Filtered Ho
Data

[ Upsoe | [ e |

r =
6’ oxyl | Calculated from HA_21 1 08091

Iy
= M=
95 A. Experiment Properties -
1. Hardware fNIR Device
2. Software COBI Studio
3.Tag fnirtUSB.dll
752 4. Date/Time Tue Aug 09 15:17
I 5 Log
4 B. Experiment Data
1. Hb/Oxy Data (4 Arrays of 3025x
I 553 2. Events/Marker (Collection)
4 C. Marker Properties
& Marker Set? Serial Port
g 4 D. Sensor Settings L
i 1. Total Optodes 16 =
1355 2. Current 20
3. Gains 5
4. Other none
4 E. Statistics
157 1. Mean Period 05
2. Period Std 0.0001
3 Total Time 1679.369
4 Record Time 1511981
o a
-042 Legends i
HbO Calor [ IndianRed
HbR Color [ DeepSkyBlue
HbT Color [ Gray <
—
24 1. Hardware
1674 16784 Hardware system that has been used to
Load File | Display Settings | Optode Layout View | Define Blocks | Refine | Save collect data
axyl | Optode Layout View (Temporal 248} | = Data: 4 Arrays of 3025 x (16 + 1) [Time] . — =
Hoo [Hbr [Hot | oxy
95 95 a5 95 95 95 35 95 index  Time 1 2 3 4 5 6 7 s ) woon 2
e ] ] e e 132 752 752 1 167388 01651 01303 04346. 0087. 05124. 003%. 02820 0103. 00004 0082 -0000. -0/ |
167888 012806 01095. 04138 00399 05786. 00963 02820 01223, 0002 0067 0003. 0
553 553 553 553 853 55 553 553 3 168388 01446 01303 04774. 00498 05287 00557. 02334 00556. 00222 -0077. 00461. O
b - o o b Fy — b 4 163888 02200 02087. 0560. 01313. 05786 01017 030428 0093 01034 005 01289 0
5 169388 02187 02087. 0S87. 01276. O6116. QMZ3. D65 0O%6. 0061 -0067. OIO4L. 0
157 157 15 .s:ﬂm xs.vm WW 15 .s:w 5 169885 01516 01932 05653 D100 051 01423 0365 0O 0106 Q0. 0141 0 | M
3 7 170388 02379 026646 06315 043¢ 05436 00963 030428 004M. 01333 -0030. 01289 0OC A
e i oz e e i o e s 170888 02173 020646 060%2. 01278. 05429 01603 078 00S89. 0187%. 00167. 01317 o¢ M
24 24 24 24 24 24 24 24 3 71388 01789 02610 0SEM. 0038 049%. 01706 03497 005034 02148 0G27%. 01593 0C M
% % .5 % % % % % % % 5 % B % .5 EN M0 17888 02008 0343 06108. 0165 0569 02220 03641 01001 02176 00%0. 01622. 01 |||
- - . - . A - d - - . ul . d - - n 172388 02393 042408 06537 02031 05436. 02501. 04625. 01271.. 02505. 009%7. 01401.. 01
2 172838 02777 04767. 06760. 025435 05945 03064 05093 02035 02283 00815 00902. 0
B 173388 03355 05550. 07206. 033624 06120 03397. 05553. 02355. 02260 00815. 00875. 0OC
95 s a5 95 95 s 35 95
M 1788 0297 059. 0670. 030. 06292 066 053N 02179 01715 OIS 0OS7L. OC
2 2 7 52 2 % 18 i 5 1438 0220 04%7. 0629 0257 0S9W 02595 04411 01286 016 0031 D0z or M
% 174888 01419 04130 05395 01995 04283 015932 03303 00078. 00031 -0087. 0¥5. 0
gl = Ll e gk ks e e ” 175388 00462 02818, 04081. 0044 029474 00571 02170. 00%. -0110. 0181, 0253 0
1% 3% s 355 3% 3% 155 15 1 17588 0060 0157 02743 001591 02267 000 01028 0184 071 0213 025 0
o ) R ) ) ) ) ) 1 176388 0144 00063 0162 0060 O3 000+ 00562 0202 022 06 0. o |
& Ly = L T Ly L= e L fllm iesess 01s3. oo, 00s2. 0me. 010972 0019 00317 028 0291 03I AIM.
P a2 042 e ) a2 b4z na I 2 177388 0165 0082. 00499 0123. 0021 010 007 031 023 0327 0IK. 0O
2 177888 0165 0113, 00051 0139. Q086 0160 -0100. 035 0237 0306 035, 0
24 24 — a4 L —] 24 _— 2 L . Z s 0m. 013 007 Q13 015 01 Q2L 0MA 075 020 0285 O
s LS LRSS LN B ok RS LAY LSS % 2 mms 029 026 02 QM3 4206 025 QW2 0% 0x6 020 0255 0 M
| il | | | 1 " 7 s 179388 0201 0139. 0083 0133 0217 0269 009 OME. 027 0275 005 07
Save - Update < i, ’
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12. Define Block Automation

This tool can be used in Lightgraph and Oxygraph to define multiple types of blocks at once. This is
especially very useful as once the block configuration of an experiment is defined, this can be applied to
many subjects easily using the ‘Define Block Automation’ tool.

Define Block Automations actually a list of presets that each defines one type of block. A preset, actually
contains the ‘start pattern’, ‘end pattern’ and other settings such as ‘label’ that is used at the Define
Block dialog. When a preset is executed zero or many blocks can be created at once. When an
automation is executed, many presets can be executed at once.

12.1 Define Preset
A new preset can be created at the ‘Define Block Automation’ dialog or ‘Define Block’ dialog. For
information about ‘Define Block’ dialog see section 3.1.

12.1.1. Using ‘Define Block’ dialog
1. Expand the dialog by pressing the vertical button at the right-hand side of the dialog.

Start of a block: Check | End ofablock: Check
Use Markers  Use Time Use Markers  Ise Time o Define Blocks
All available event markers All zvailable event mark Show/Hide Preset Selection
Start patiem Sort | By Time | | By Vale End patiem Sort | By Tima || By Value 'L
= -2 (Baseline Starte < -2 (Baseline Starte a 2
-3 (Baseline value -3 (Baseline value >
> -4 (Baseline end) N -4 (Baseline end) >
-5 (Recording Sta -5 (Recording Sta >
U 40 {Marker) U 40 (Marker) >
P | 45 (Marker) P | |45 (Marker) 2
Down | | 30 (Marker) 50 (Marker)
50 (Make) ¥ Down |50 Marke) | |
[ lanore the first l:l markers [ lancre 1heﬁrst|:| markers :
[[] Block start includes outer border [] Block end includes outer border >
[] Only check within block: v [ Apply the following label: :
[] Use all combinations of start and end times [] Blecks can overlap or touch neighbors >
>> Ready ]
Run (Step 1) Save(Step2) Manage Clear All Clase
Start of a block: Check | End of a block: Check Presels:
Use Markers sz Time Use Markers  |se Time [ Add New
All available event markers All available event markers A
Start pattem Sort | By Time | | By Valus End pattem Sort: | By Time | | By Value ENTIF{E
- -2 (Baseline Starte » < -2 (Baseline Starte a FIRST10SECOM
-2 (Baseline value -2 (Baseline value LAST10SECON
. -4 (Baseline end) > -4 (Bazeline end) DASHBOARD
-5 (Recording Sta -5 (Recording Sta INY
Up 40 (Marker) U 40 (Marker) PERF
45 (Marker) P |45 (Marker) GOALS
Diown | | 30 (Marker) 50 (Marker) ACTIVITIES
50 (Marker) v Down || 55 (Marker) v oLD
[ Ignore the first l:l markers [ Ignore the ﬁrstl:l markers < >
[] Block start includes outer border [] Bleck end includes outer border Load
[] Only check within block: v [ Apply the following label:
[] Use all combinations of start and end times [] Blecks can averlap or touch neighbors Rename
>> Ready... Delete
Run (Step 1) Save (Step ) Manage Clear All Close

117 |Page
H. Ayaz (v4.10)



512018

2. The preset list is displayed. Clicking any preset will attempt load the preset to the ‘Define Block’
dialog. (i.e. update all the input sections of the dialog with respect to the preset settings.). Note
that if preset is not compatible with the current data (in Lightgraph or Oxygraph) not all settings
of the preset could be loaded. This is not the case for Define Block Automation Tool as it is
independent of the data for display.

3. Enter settings on the ‘Define Block’ dialog, (start pattern, end pattern, label, etc.) that you wish
to use for preset.

4. Click on the ‘Add New’ button at the right top.

@ Define Blocks
Start of a block: Check End of ablock:- Check Pre Create a new preset by saving all current inputs for later use
Use Markers  Use Time Use Markers  Lse Time m“

<]
. : <
All available event markers All available event markers | [ A
Start patiem Sort | By Time | [ By Value End patiem Sort: [y Time] [Bvvame| |3 |B\rne
50 (Marker) < -2 (Baseline Starte 50 (Marker) = -2 (Baseline Starte <| | FIRST10SECON
-3 (Baseling value -3 (Baseline value < |LAST10SECON
5 -4 (Baseline end) o -4 (Baseline end) <| | DASHBOARD
-5 (Recording Sta -5 (Recording Sta <INV
U 40 (Marker) U 40 (Marker) < |PERF
P | |45 (Marker P |45 (Marker) Z GDALS
Down i_ arker) 90 (arker ACTIVITIES
50 (Marker] ¥ Dovn | | ErNTETES I g low
SIS >
[ Ignore the first l:l markers [] lanere the ﬁrstl:| markers pi
[] Block start includes outer border [] Block end includes outer border < Load
[] Only check within block: ~ Apply the following label: 2
[] Use all combinations of start and end times [] Blocks can overlap or touch neighbors <] Rename
<
>> Ready. <| Delete
Run (Step 1) Save (Step 2) Manage Clear All Close

5. A popup dialog will appear asking you to enter a new name for the preset.

& | [ s

6. Asdasd

*> Heady...
=» Mew preset saved.

Run (Step 1) Save (Step Z)

12.1.2. Using Automation dialog
A new preset can be created directly at the Automation Dialog.

1. Open the Automation dialog using the ‘Automation’ button at the bottom toolbar of
Lightgraph or Oxygraph.

2. On the Automation dialog, select ‘Default’ automation item from the list and click View/Edit
button on the right-hand side of the window.
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Define Block Automations
Run available automations or add/edit new
Available Automabons:

automations by combining existing presets.

TEST ({:Dntams 6 presets}

 Run(Step1)  Save(Step2)

=> Ready...

3. At this screen, you can modify the automation list items (the right-hand side list) by moving
available presets from the left. Also, using the ‘Add New’ button, you can create new
presets. Click ‘Add New’

Automation = DEFAULT
Addiremove presets to the 'Current Automation Presets” list below to edit current automation.
Preseis: Yiew [ Edit Delete
Available Presels: Current Automabion Presets:
A (StartMarkers 46 End:Markers 45) 9 ENTIRE (Start:Markers -5 End:Markers
B (StartMarkers 46 End:Markers 52) FIRST10SECONDS (StartMarkers -5 £
DASHBOARD (StartMarkers 230 En LAST10SECONDS (StartRelative Tim
INV (StartMarkers 250 End:Markers | |y
PERF (StartMarkers 260 End:Markel
GOALS (StartMarkers 270 End:Mark
ACTIVITIES (StartMarkers 280 End:
QLD [StartMarkers 220 End:Markers
90 (StartMarkers 90 End:Markers 50)
< > < >
Define Blocks' dialog :l_-|: nel section also allows adding and rema |r; presets that can be
seen here. ‘Define Blocks” can be used to test and quickly bwild presets for the current dataset.
However, it will not be _I:I t open incompatible presets (that includes different markers, etc) Use
the "Edit’ on this dialog to view/edit any preset.
4. Preset editor will open with all empty settings.
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Automation > Preset > Add New Preset

Start of a block:

End of a block:

Use Markers  Lze Time

Start pattem

Use Marers |z Time

End pattem

Marer

Marker

] Ignore the first I:l markers

[] Block start includes outer border

[] Use all combinations of start and end times

[ 1gnere the first I:l markers

[] Block end includes outer border

[] &pply the following label:

[] Blocks can averlap or touch neighbors

5. To create a new preset, enter ‘-5’ for start of a block, ‘-1’ for end of a block and ‘ALL’ for

label as follows.

Automation > Preset > Add New Preset

Start of a block:

End of a block:

Use Markers  Lze Time

Start pattem

Use Marers |z Time

End pattem

Marer

Marker

] Ignore the first I:l markers

[] Block start includes cuter border

[] Use all combinations of start and end times

[ 1gnere the first I:l markers

] Block end includes outer border

[*] Apply the following label:
ALL |

[] Blocks can overlap or touch neighbors

6. Click Save to record this new preset. A popup will appear. Enter ‘ALL’ as a name for this new

preset.

H. Ayaz (v4.10)
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| Save

7. Click save and you will be back to the preset list. The new preset is now should be available
in the left-hand side list.

Automation = DEFAULT

|ALL

Addiremove presets to the 'Current Automation Presets” list below to edit current automation.
Presels: | AddNew | | View/Edit | | Delete |
Available Presets: Current Automation Presets:

B (StartMarkers 46 End:Markers € »
DASHBOARD (StartMarkers 230
INV (StartMarkers 250 End:Marke
PERF (Start:Markers 260 End:Mar
GOALS (StartMarkers 270 End:M:
ACTIVITIES (StartMarkers 280 Er
QLD (StartMarkers 220 End:Marki
90 (StartMarkers 90 End:Markers
ALL (StartMarkers -5 End:Markers

ENTIRE (StartMarkers -5 End:Markers
FIRST10SECOMNDS (StartMarkers -5 E
LASTI0SECONDS (StartRelative Tim

-

< >

ows adding and removing p
nd quickly build presets for

H’E”E:il on this dialog to view,

edit any preset.

8. Same preset is also availablbe Define Block dialog preset list.
Start of a block: End of a block- Check Presets:
Use Markers  |se Time Use Markers  |se Time Add New

[ Block start includes outer border

[] Use all combinations of start and end times

[] Block end includes outer border

Apply the following label:

[] Blocks can averlap or touch neighbors

>> Ready...

<
: <
All available event markers All available event markers|| 4 Py
Swnpn copan S s
-5 (Recording Starte| -2 (Baseline Starte A -1 {Device Stopped) -2 (Baseling Stare A < | DASHBOAR
j%gasgll?ne \fal:}e j}gas;ﬁne VE|‘I:|.I)3 2
- aseling en - azeling en
fﬂ‘:?ﬂ'lecrl‘:rding 5 fﬂlmecﬂ‘:rding 5 z ACTIVITIES
25 (e 25 it <
90 (Marker) 90 (Marker) 90
50 (Marker) v 50 (Marker) ¥ 8 v
[ Ignere the first I:I markers [ Ignare the ﬁrst|:| markers 2 >
B
B
B
B
<
5

>> Preset ALL: Attempting to load.
»> Preset ALL loaded.

| Run(Step1) | | Save(Step2) |

H. Ayaz (v4.10)
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12.2 Define Automation
An automation is essentially a list of presets. Different presets can be listed together to create different
automation.

1. Open the Automation dialog using the ‘Automation’ button at the bottom toolbar of
Lightgraph or Oxygraph.

Define Block Automations
Run available automations or add/edit new automations by combining existing presets.
Available Automations:
TEST (C{:-ntams 6 presets)
View/Edit
| Run(StepT)  Save(Step2) Manage | | ClearAll | | Close |
=> Ready...

2. Onthe Automation dialog, click on the ‘Add New’ button at the right-top.

Automation = Add New Automation

Add/remove presets to the 'Current Automation Presets’ list below to edit current automation.

Presets: Add Mew View /[ Edit Delete

Available Presets: Current Automation Presets:

A (StartMarkers 46 End:Markers 4 » 9
B (StartMarkers 46 End:Markers £
ENTIRE (StartMarkers -5 End:Ma
FIRST10SECONDS (StartMarker o
LAST10SECONDS (StartRelative
DASHBOARD (StartMarkers 230
INV (StartMarkers 250 End:Marke
PERF (Start:Markers 260 End:Mar
GOALS (StartMarkers 270 End:M:

ACTVITIES (StartMarkers 280 Er ¥
< >

tion also allows adding and removing presets that can b
to test and quickly build presets for the current datas

et.

Ve = mpatible presets (that includes different markers, etc) Use
Edit" on this dialog to viewledit any preset.
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3. A blank automation list will appear. From the available presets list (left-hand side) select
‘ENTIRE’ and ‘FIRST10SECONDS’ to the current automation list (right hand side)

Automation = Add New Automation

Add/remove presets to the 'Current Automation Presets’ list below to edit current automation.
Presets: Add New View/ Edit Delete
Available Presets: Current Automation Presets:

A (StartMarkers 46 End:Markers 4 »
B (StartMarkers 46 End:Markers £
LAST10SECONDS (StartRelative
DASHBOARD (StartMarkers 230
INV (StartMarkers 250 End:Marke
PERF (StartMarkers 260 End:Mar
GOALS (StartMarkers 270 End:M:
ACTIVITIES (StartMarkers 280 Er
OLD (StartMarkers 220 End:Mark:
90 (StartMarkers 90 End:Markers v

EMNTIRE (StartMarkers -5 End:Markers
FIRST10SECONDS (StartMarkers -5 E

v

4. Click ‘Save’ at the lower right hand side of the dialog and enter ‘All and First’ for name

|ALL AND FIRST | | Save

5. Click ‘Save’ and the Automation is not listed on the Automations list.

Define Block Automations
Run available automations or add/edit new automations by combining existing presets.
Available Automations:

DEFAULT (contains 3 presets)
TEST (contains 6 presets
ALL AND FIRST (contains 2 presets

View/Edit

Pl

| Run(Step1)  Save(Step2) Manage | | ClearAll Closs

=> Ready...
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12.3 Using Automation
Automations can be executed on Lightgraph and Oxygraph tools, similar to running Define Block
operation: Step 1: run (and see output) and Step 2: save (if you like the output).

1.

Open the Automation dialog using the ‘Automation’ button at the bottom toolbar of
Lightgraph or Oxygraph.

Define Block Automations
Run available automations or add/edit new automations by combining existing presets.
Available Automations:

DEFAULT (contains 3 presets)
TEST (contains 6 presets

| Run (Step 1) ||Sinre{5tq121| | Manage || Clear All |

o
2
G

»» Ready...

Select ‘ALL AND FIRST’ that was created in the previous section. Click ‘Run (Step 1). It says 2
blocks were found.

Define Block Automations
Run available automations or add/edit new automations by combining existing presets.

Available Automabions:

DEFAULT (contains 3 presets) Add New
TEST (contains 6 presets

ALL AND FIRST

Close

[ Run(Step1) | Save(Step2) | Manage || ClearAll |

=> Ready...

»> ENTIRE Start Pattem Count: 1, End Pattem Count: 1

== ENTIRE Run: (31.91,573.52}ENTIRE Found 1 block

== FIRST10SECONDS Run: (31.91.41.51}FIRST10SECONDS Found 1 block
== ALL AND FIRST Atotal of 2 blocks found
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3. Click ‘Save (Step 2)’ to accept these and save them to the Lightgraph (or Oxygraph). At the

bottom output pane, ‘Saved’ message will appear.

Define Block Automations
Run available automations or add/edit new automations by combining existing presets.
Available Automations:

DEFAULT (contains 3 presets)
TEST (contains 6 presets

Add New
ALL AND FIRST (contains 2 presets

| Run(Step1) | Save(Step2) | | Manage || ClearAll | Close

=> Ready...

»> ENTIRE Start Pattem Count: 1, End Pattem Count: 1

== ENTIRE Run: (31.91,573.52}ENTIRE Found 1 block

== FIRST10SECONDS Run: (31.91.41.51}FIRST10SECONDS Found 1 block
== ALL AND FIRST Atotal of 2 blocks found

=» Saved|.. (Total Blocks: 2)

4. At the Lightgraph (or Oxygraph), blocks will appear immediately.

7~

= —

1057

529

313 5735

Load File | Display Settings | Optode Layout View | Define Blocks Automation | Refine | Save

g

2. Total Optodes 16

3. Current 20

4 Gains 7

E. Other non
v E. Stafistics

1. Mean Pericd 0.5

2. Period Std 0.0

3 Tead=l T E72
5 Log

Mare information about the E
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