NIRX  Hands-on Part |I;
create your montage and
build your cap

Dalila Burin, Franziska Keller
Scientific Consultants — NIRx

6.5.2025 SYNCC lectures and workshops - Warsaw



Montage Design Flow NIRX

Download premade
montage

support.nirx.de/software > Montages

C s N
A A Edit/Create Montage
in NIRSite

support.nirx.de/software > NIRSite

[——>

Export Montage for
Data Acquisition

Decide on regions
and check literature

.
Y

Use software tool to
suggest targeting

github.com/nirx/fOLD-public
github.com/DOT-HUB/ArrayDesigner

p— RS Optodex’ Location Decider
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https://github.com/nirx/fOLD-public

Montage design



https://support.nirx.de/software
https://github.com/nirx/fOLD-public
http://www.github.com/DOT-HUB/ArrayDesigner
https://support.nirx.de/software
https://github.com/nirx/fOLD-public

Optode locations reference sheet NIRX

See NIRSite 2025.2!

Source-detector distances [mm] Automatic channels
D1 Do2 D03 D04 Do5 D06 Do7 Dog D09 D10 D11 D12 D13 D14 D15
So1 399 299 76.8 773 1082 1085 1353 1587 304 712 T84 109.3 1100 1374 159.8
502 38F 314 454 4.2 706 844 1033 1365 ni 788 1047 1184 1362 1514 175.6
503 582 628 303 304 368 74.0 765 1178 998 832 1195 1198 1480 1529 1772
S04 745 208 796 355 83.7 59.4 96.3 1183 849 1125 1238 1439 1443 1666 1801
S05 801 108.1 389 765 370 1058 819 1263 1260 751 1228 101.6 150.1 1372 1675
s0p 1003 871 734 337 370 373 334 731 1289 1199 1453 1440 1608 1648 1774
507 137.6 113.8 1186 726 821 300 a1 31.0 151.1 1546 164.7 167.1 166.2 1735 171.8
s08 1536 1479 1230 997 778 766 343 409 7.7 1574 1769 1636 1789 1700 1720
509 398 876 302 85.5 740 1240 1190 1575 878 304 86.1 74.9 1250 1205 1582
510 394 76 787 1041 177 1352 150.1 1749 316 456 419 75 855 1049 1374

S11 753 854 1129 1238 1437 1438 1659 1798 304 80.1 36.0 844 603 978 1191

5§12 590 1001 833 1193 1193 1474 1519 176.6 634 305 306 372 74T i 1183
513 80.8 126.3 756 1228 101.4 149.8 136.4 1671 108.7 392 76.7 372 106.2 828 126.6
S14 1015 1297 1205 1455 1440 1606 1642 1769 883 741 341 370 375 340 731

$15 1394 1526 1559 1656 1678 1668 1737 1718 1157 1199 737 82.7 3086 411 304

516 1546 1782 158.0 1772 1639 179.0 1700 1718 1489 1237 1000 779 765 336 40.8

Montage design




Short Channel Considerations

NIRX

Montage Setup

Sources Detectors Others

Tools

000 0 <[k

-
Name Label

5]
o
o

pundle

Position [mm]

S01  PO3 v (-38.8, -105.0, +37.0)
502 P5 (] (-70.6, -78.6, +25.7)
503 Pl a v (=32.7, -83.0, +77.4)
504 CP3 a ¥ (-69.3, -48.0, +65.7)
505 c5 (] (-84.1, -13.8, +24.8)
506 FC3 [l (-63.1, +23.9, +52.7)
507 cl ¥ (-39.8, -9.5, +89.9)
508 CPz (] ( -0.5, -48.2, +102.8)
509 P2 a v (+32.4, -82.6, +77.9)
510 PC4 a ¥ (+39.0, -104.7, +37.6)
S11  P6 (] (+71.1, -77.7, +26.4)

Channel Distance Range [0 mm - 45mm]

¥ 3

0 45

Load Save

az ae

* Always use highest
numbered detectors:
For instance, if using
two short channel
bundles, they must be
connected to detectors
15and 16

Montage design



Montage Resources NIRX

Montages Automated fNIRS Montage Design Tools

e support.nirx.de/software > Montages e github.com/nirx/fOLD-public

e github.com/DOT-HUB/ArrayDesigner

Guides
e NIRx NIRSCap User Guide Manual fNIRS Design Software
e *NIRx Montage Design for fNIRS Experiments e support.nirx.de/software > NIRSite
o NIRSite User Manual
Videos
e NIRSite Refresher Course Other Tools
e fNIRS Montage Design using fOLD toolbox o Montage powerpoint template

Montage design


http://support.nirx.de/software
https://nirx.sharefile.com/share/view/s832f984296140a69
https://nirx.sharefile.com/share/view/s3d0470d91dd446bb
https://www.youtube.com/watch?v=czk-wZQINNc&t=20s
https://youtu.be/XNOACSZY9bc
https://github.com/nirx/fOLD-public
http://github.com/DOT-HUB/ArrayDesigner
http://support.nirx.de/software
https://nirx.sharefile.com/share/view/sacd4b49fad284539a0268644a79bccee
https://support.nirx.de/wp-content/uploads/2019/03/NIRx-Montage-Editor-Standard-Labels.pptx

Sizing the Cap

NIRX

Right
preauricular
point

Left
preauricular
point

£ A
ion ) BTr==--- V7
Nasion f} ______ y ! )
= /Inion
|
| Tragus
Preauricular
point /

Cap Size/Head Circumference (cm Men Women Children/Teens Toddler Infants Slit #
20 Pre-term week 22| 32slits
22 Pre-term week 24| 32 slits
24 Pre-term week 26| 32 slits
26 Pre-term week 28| 32slits
28 Pre-term week 30| 32slits
30 Pre-term week 32| 32slits
32 Pre-term week 34| 32slits
34 Pre-term week 37| 32slits
36 Newborn 32slits
38 1-month 32slits
40 3-months 32slits
42 5-months 64 slits
44 7-months 64 slits
45 1year 64 slits
438 2years 64 slits
50 3-4years 128 slits|
52 5-10 years 128 slits|
54 Small Female 128 slits|
56 Small Male 15-17 years 128 slits|
58 128 slits|
60 Extra Large Female 128 sl|t5|
62 Extra Male 128 slits|

Cap preparation




Populating the Cap NIRX

Cap preparation



Optode Installation NIRX

AC/Standard

(Friction Fit)

Spring Top

(Pressure Fit)
Spring Top — |

Rubber Optode  ——>
Spring grommet

Grommet - top

Grommets = Eulen

(Plastic) —*»

16

Optode Label —»

Stabilizer Link —»

-0
QTO®

Cap
C-ring I Grommet - bottom
(Plastic) (Rubber)

Cap preparation



Spring Top Pressure Levels

Cap preparation

Short Hair [<3cm]

Long Hair

Duration [< 30min]

Duration [> 30min]

Zero pressure
(Rate 0,0 Ib/in)

Soft
(Rate 0,74 Ib/in)

©

Medium
(Rate 1,83 Ib/in)

Hard
(Rate 4,08 Ib/in)




Cable Management NIRX

<«—— Cable Organizer “Tree”

A

AC/Standard
«—— Cap | Grommets
(Rubber)

A

Velcro Clip

Cap preparation



Accelerometer NIRX

<+—— Accelerometer

A

AC/Standard
Cap Grommets
(Rubber)

Accelerometer

o%e '
]

A

Cable relief is also important for
Accelerometers to avoid damage!

Cap preparation



Short Channels NIRX

Connecting bundle to
highest numbered detector

Connecting the clips

Cap preparation



What is a Trigger? NIRX

Trigger: 1 2

v

v

Time Time

Experimental events




NIRX

Manual Triggers (F1..F12)

Data Acquisition Computer

Experimental events




Wireless Triggering with LSL NIRX

@ Fingertapping LS psyexp - PsychoPy Builder (v2024.2.4) o X
File Edit View Tools Experiment Demos Pavioviaorg Window Help

D (| ; Q pilt @) '_,J -’E & Nouser =+ Moproject + ) %
& File 5 Edit ) Experiment ) Desktop & Paviovia 0 Views
Routines. 0 Companents
Start Trial x Stop_Trial Countdown Wait_Begin v Get more... T
Favorites
Data Acquisition Computer @ fasnes
- 24 d
. text T Image Keyboard Sound
’ Access Point = T l} —
e N sound_1 - | - ——
- ﬂ Text Mouse Slider
s T s
- Responses
. code 2 <\> Custom
Eyetracking
EEG
vo
; :
1 1
1 1
| 'A\ i Insert Routine | m m . .
. Insert Loop m
y code_2 Properties
v
Name  code.2 Codetype Py (] Disabled
code Properties X
[, cantpe|p et Before experiment Begin experiment Begin Routine ™ Each frame End Routine End experiment

I |1 outlet.push_sample(x=[marker])

Before experiment  Begin experiment *  Begin Routine Each frame End Routine  End experiment

pyl aninfo, StreamQutlet

info = StreamInfo(n: , channel_count=1, channel_format , source_id )

outlet = StreamOutlet(info)

perimental events




Triggering Resources NIR X

Common LSL

Webinar
How Does LSL Work?
e
=0

Experimental events


https://nirx.sharefile.com/share/view/sd20883194e0c4284bf150ec6c0cfd9c1
https://youtu.be/hkWiUz9zGE0?t=1091
https://youtu.be/hkWiUz9zGE0?t=1091
https://support.nirx.de/archives/knowledge/common-lsl-triggering-issues
https://support.nirx.de/archives/knowledge/common-lsl-triggering-issues

Physiological measures

NIRX

' I/\I - WINGS2

Physiology

1. Respiration belt with breakout box affixed to belt via hook-and-loop fastener.

2. ExG positive/negative leads (not visible) with distant ground (2a), configured for effector EMG.

3. EDA sensors, here affixed to the palmar surface of the intermediate phalanx of the index and ring
fingers with medical tape.

4. Temperature probe (not visible), here affixed to the dorsal surface of the middle finger with the finger
strap.

5. PPG clip, here clipped to the participant’s ear.

6. NIRXWINGS2 main unit in its pouch with hip belt.

7. Example cable management with surgical tape.




Physiological measures NIRX

.

Physiology



Populate the cap! NIRX

Cap preparation
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Hands-on Part Il:
record hyperscanning data

Dalila Burin, Franziska Keller
Scientific Consultants — NIRx

6.5.2025 SYNCC lectures and workshops - Warsaw



NIRSport 2 Front Panel NIRX

Trigger Cable
Connector

Source

Connectors <\c\) B
~{4

Detector

— ) @/]/> Connectors
11

Data acquisition



NIRSport 2 Back Panel NIRX

F1 F2 O System Status
[ ] O [ ] System starting up
[ ] [ ] (6] System CPU booting
@ @] (@] System idle
[¢] @) (@) System running (data acquisition)
¢ | [ 9O [Gm Status LEDs
Multi-purpose | Charger supply
buttons input
micro USB data | - USB port
connection to host PC
\
[
Connectors for daisy chain cable Power Ba';te;y c?arge
indicator

for multi-device mode

Data acquisition



Connecting to the NIRSport 2 NIRX

Hardwire Connection

Data Acquisition PC
(Aurora Software)

N

Data acquisition




Connecting to the NIRSport 2 NIRX

Wireless Connection

Data Acquisition PC
(Aurora Software)

NIRSport2
WiFi

Data acquisition



Connecting to the NIRSport 2 NIRX

Wireless Connection
(Hyperscanning)

Data Acquisition PC
(Hyperscanning app
and Aurora Software)

Access
. Point WiFi ,

7/

/
/
/
/
/

Recommended Model:
TP-Link TL-WR902AC

Data acquisition


https://www.tp-link.com/us/home-networking/wifi-router/tl-wr902ac/

Installing the Cap NIRX

Fpz should be Cz should be
equidistant to AFz, Nz equidistant to Nz, Iz
Right Left
//k\\ preauricular preauricular
// pomt point

[ \ Nasion /
4. - VA ~ \ '/
| “ \
/ \

5 \ \
Preauricular \ A\
point g

Data acquisition


https://nirx.sharefile.com/share/view/s832f984296140a69

Reduce Ambient Interference

NIRX

Opaque Shower Cap

See dark noise discussion during
signal optimization.

* optional

Data acquisition




Hyperscanning app NIRX

s

PMain Dashboard

WViain control buttons

Data acquisition



Hyperscanning app NIRX

!} Add Subject

Subject

Czany

Age Gender Contact information

Do 1D guemmany
1837_0016_A ; e ;
Configuration [ —-
AudioVisual_l6x16 ]

oK Cancal ::"E': "_: -; } —I Suibast A colgratan Saks I::

I""\.- ::-\.: [ ] wm RSN - Asdraam_| Bl Ereny

i, o - & 3 i Sl k A g
)| s ] Gean MATO0N0N  Andbevius_l b Ereey i)
-': :::.| ] Lhbd LERE S (L= RO LT Rudnty

Data acquisition




Hyperscanning app NIRX

Data acquisition



Hyperscanning app NIRX

Signal Optimization
. 2
- j = . B e

Record data
' ]

Stop recording

™ | | _— . (] N :'.-.’ __-ll

Data acquisition



Aurora recording software NIRX

Optimization Recording

Nz

51-D1 i b

Pooe ooe®
f‘ﬁ o0 o099
LPA @ QS ® O ® 2O L RPA .'\.l.f-!l.. :li‘

Installer, Documentation:

Data acquisition



Quantitatively Assessing Signal Quality NIRX

@ Aurora fNIRS — O X
[ %o
. e . . D %0 {é}
e Coefficient of Variation (CV)
l Signal levels Dark noise Source brightness v ] Nz
st o A
51-D1 0.29 0.37 -
51-D2 1.44 0.60
. s1-D8 0.30 0.14 5 e Q
® Signal Levels PR o e
2-D9 0.32 0.54 e
23—31 0.28 0.43 / @ @ @ \\
S3-D3 0.19 0.28
53-D4 0.22 0.42
53-D10 0.13 0.20 / @ @ @ 9 @ e @
s4-D2 0.50 0.79 too low
S4-D4 0.28 0.51
R 54-D5 0.38 0.65
e Dark Noise _ - aitcal |
S5-D3 0.61 0.90 LPA | ' |RPA
S5-D4 0.51 0.75
55-Dé 0.54 0.76e
§5-D12 0.33 0.46
56-D4 0.45 0.71
56-D6 0.70 1.15 A /
S€-D7 0.92 1.28
. S6-D13 0.29 0.46 \ /
® (Source Brightness) \ /
57-D7 0.23 0.11
S57-D14 0.44 0.45 \ /
58-D& 0.49 0.80 - .
58-D7 0.59 0.83
s8-D15 0.13 0.21 \\\_ _/,/
Iz

Data acquisition



Coefficient of Variation (CV) NIRX

CV = standard deviation / mean

@ Aurora fNIRS - a X
] o%0
o ® &
Signallevels  Darknoise  Source brightness Nz
WLl (%) WL2 (%)
s1-D1 0.29 0.37 =
s1-D2 1.44 0.60
S1-D8 0.30 0.14 o Q
s2-D1 0.44 0.69 @ @ @ D Dw
s2-D3 0.03 0.57
s2-D9 0.32 0.54 7 © (=) () © N
S3-D1 0.28 0.43 / @
53-D3 0.19 0.28
s3-D4 0.22 0.42 (o1 57}
53-D10 0.13 0.20 / © © © © ©
s4-D2 0.50 0.79 oo low >
s4-D4 0.28 0.51 .
54-D5 0.38 0.65
54-D11 0.25 0.41
55-D3 0.61 0.90 LPA | 1 I |RPA
s5-D4 0.51 0.75
$5-D6 0.54 0.76 acceptable
s5-D12 0.33 0.46
s6-D4 0.45 0.71 > a <
\ / excolens acceptable | > 2.5 an :
56-D7 0.92 1.28
56-D13 0.29 0.46
57-D5 0.42 0.67 .
57-D7 0.23 0.11 \ /
57-D14 0.44 0.45
58-D6 0.49 0.80 - _
$8-D7 0.59 0.83
T~ excellent | < 2.5
—— .
Iz

Unit= %

Data acquisition




Signal Levels NIRX

Detected intensity with Sources ON

/{e@\\ ‘ saturated
© 5—0—O Q@
/ Foo0ee®
N <05
1P| : : ;RPA
acceptable| > 05and <3
~_ excellent | > 3
Iz

Unit= mV

Data acquisition



Dark Noise

NIRX

Detected intensity with Sources OFF

H e RS

LPA“%
|

acceptable

B - :00r>200

acceptable

excellent

>12.0 and <20.0
>3.0and <12.0

Unit = yVv

Data acquisition



Troubleshooting Rank Chart

NIRx Signal
Quality Guide

Assessment & Troubleshooting

Click here

Data acquisition

5 i

i i

@

-

tH:h

*NIRScout Only

Hair prevents good
optical contact
NIRSCap setup

sub-optimal
Probes incorrectly placed
according to montage
Interoptode distance
too long
Environmental light
interference
Skull Thickness
Optode bundle(s) not
fully secured to system
Optode bundles plugged
in device in wrong order
Optode(s) broken
Device not turned on*
Hardware specification
improperly declared*
Detector type not
declared properly
USB connection

4b

4.d

4f

4.
5.a

5.b

SiC
6.2
6.b

6.c

6.d

s W N

w

NN 00 00 o0 U &

(=

HF NO & WN N N N N WV

NIRX



https://nirx.sharefile.com/share/view/sef0f1bc2ebb4723a
https://nirx.sharefile.com/share/view/sef0f1bc2ebb4723a

‘Refresh’ while troubleshooting NIRX

@ Auoca INIRS
2@ o i
S B

D—D—3
9 o2 €
P o-0-0-0 &
Gg@@@@i@..gﬁ saturated
LPA @ @=D=P @ ;At =% 4hrs z
1 1 ) ol © 5 F P excelentw
1§ b 1 D 2
gd &9 %
BT
Iz

Data acquisition



Hair prevents good optical contact NIRX

Gently move head relative to cap
*NIRScout Only so that the optodes comb through

Hair prevents good
optical contact
— e
sub-optimal
Probes incorrectly placed
according to montage
Interoptode distance
too long
Environmental light
interference
Skull Thickness

Optode bundle(s) not
fully secured to system
Optode bundles plugged
in device in wrong order
Optode(s) broken

Device not turned on*
Hardware specification
improperly declared*
Detector type not
declared properly
USB connection

Data acquisition




Hair prevents good optical contact NIRX

Half-Turn Spring Tops on Dual-Tip Optodes

*NIRScout Only
Duration [< 30min] Duration [> 30min]
l Hair prevents good
optical contact D
ap setup E Zero pressure
sub-optimal ko (Rate 0,0 Ib/in)
Probes incorrectly placed E B
according to montage é —
Interoptode distance (Rate 0,74 Ibfin)
too long @
Environmental light e
interference (Rate 1,83 Ib/in)
Skull Thickness L
Optode bundle(s) not % Hard
fully secured to system g (Rate 4,08 Ibfin)
Optode bundles plugged
in device in wrong order
Optode(s) broken

Device not turned on*

Hardware specification
improperly declared*
Detector type not
declared properly
USB connection

Data acquisition




Hair prevents good optical contact NIRX

Move hair away from underneath grommet

sub-optimal
Probes incorrectly placed
according to montage
Interoptode distance
too long
Environmental light
interference
Skull Thickness
Optode bundle(s) not
fully secured to system
Optode bundles plugged
in device in wrong order
Optode(s) broken
Device not turned on*
Hardware specification
improperly declared*
Detector type not
declared properly
USB connection

Data acquisition




Cap setup sub-optimal NIRX

Short Separation

Optode Stabilizers

Cap Size

Hair prevents good Long Separation
optical conta
NIRSCap setup

sub-optimal

according to montage
Interoptode distance
too long
Environmental light

interference
Skull Thickness C a b | e

Optode bundle(s) not Trees
fully secured to system
Optode bundles plugged
in device in wrong order
Optode(s) broken
Device not turned on*

Hardware specification
improperly declared*
Detector type not
declared property VELCRO Straps
USB connection

Short Separation

Long Separation

Luca Pollonini - SfNIRS Educational Tutorial - June 28th, 2021

Data acquisition



Recording NIRX

v Au 0
b O & 3
Dk r Wt NZ
w12
O— 90—
>o-o0-0-00?
s4-02. too low
R}
1 f §
[ |
: LPA‘: RPA -
\ | acceptable
Iz

Data acquisition



Recording

NIRX
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Data acquisition




Recording
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Data acquisition




Visually Assessing Signal Quality NIRX

Check for Cardiac (~1 Hz)

and Respiration (~0.25 Hz)
Check for Rapid, Large

Amplitude Motion Artifacts

Good | AAAAA A A :
V4
. A& KK

5
0," 4
5 i

0 50 100 150 200 250 300 350 400
Seconds

Bad i .‘ 15

Data acquisition




Movement Artefacts NIR X

6' 0.5 g
Direct 2 0 vy o kK _ ~
Motion Artefacts g -0.5 |
_1 L

0 50 100 150 200 250 300 350 400
Seconds

HbO

Indirect i

motion artefacts

I

Data acquisition



Data Acquisition and Signal Quality Resources NIRX

Videos Signal Quality Assessment Tools
e *QOptimizing Signal Quality e https://github.com/lpollonini/gt-nirs
e Signal Quality Presentation by Dr. Pollonini e  https://github.com/Ipollonini/phoebe
Guides

° NIRSport2 User Guide

° NIRSport2 Static Phantom Testing

° Aurora User Guides

° NIRx Signal Quality Assessment Guide

Data acquisition


https://www.youtube.com/watch?v=M7BCF8lT888&t=1s
https://www.youtube.com/watch?v=VeCL9q9iqSo&feature=youtu.be
https://nirx.sharefile.com/share/view/s81375ee4c524a909
https://nirx.sharefile.com/share/view/s2b5e2b66b7a4a648
https://nirx.sharefile.com/share/view/s25dd0ad08714f5bb/fo5d9651-877e-4c47-845d-89912d487975
https://nirx.sharefile.com/share/view/sef0f1bc2ebb4723a
https://github.com/lpollonini/qt-nirs
https://github.com/lpollonini/phoebe

NNNNNNNNNNNNNNNNNNNNNN

Extra/Optional Slides and Notes



Movement Artefact Removal NIRX

Two Paths
Preprocessing Analysis
e TDDR .
\M’WW“WW\WWW\\WWM e PCA Robust Regression
° spline
...................................... N R wavelet
e Kalman 0.08
S—————————| ¢ TARA S 006 — True HRF
é o . K= Qo.04 — OLS
S E di ch T 0.02 Spline-OLS
artially Compared Iin a Wavelet-OLS
‘ ::;S.z?slmmed ° Cooper et al, 2012 E? 9 v : y A:VFEP e|F"_s <
—— | . Brigadoi et al. 2014 -0.02 e - ®r h
alman v
—— Spline
| Wave!et: O 5 10 15 20
0 10 20 30 40
Time (s)

Barker, et al. 2013
Cooper et al.,, 2012

Intro to fNIRS


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6230489/
https://pubmed.ncbi.nlm.nih.gov/19340120/
https://pubmed.ncbi.nlm.nih.gov/20308772/
https://pubmed.ncbi.nlm.nih.gov/22273765/
https://biomedical-engineering-online.biomedcentral.com/articles/10.1186/1475-925X-9-16
https://ieeexplore.ieee.org/document/6942269
https://doi.org/10.3389/fnins.2012.00147
https://pubmed.ncbi.nlm.nih.gov/23639260/

Short Distance Detector Checks NIR X

Intro to fNIRS

Prevent fabric from getting caught Route the fiber cables to
to avoid grommet distortion avoid decoupling optodes
from the scalp
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Sending Wired Triggers to multiple devices NIRX

POWER (Computer,
Outlet + 5V Converter)

4x Parallel
Port Outputs

Trigger Source
(Presentation
Computer, Secondary and/or
Device, etc.)

Parallel Port
Replicator Box

=)
=)
=)

[7]
?
3rd- | 3rd- | 3rd-

Party || Party || Party
Device|[DevicefDevice|

USB Input Parallel Port 8x LED

Input indicators for
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Additional Signal Quality Metrics

NIRX

Formula Rationale Goal Category
2 o Quantification of the difference before and after the artifact
"5,‘,‘:,) ("e»r;.,m i Motion artifact correction algorithm . .
R 10log,, - 10log,; removal (siddiqui etal. 2018) * Scalp Coupling Index (SCI) and Peak Spectral Power (PSP) have fixed ranges that are
z P
OTask ~ ORest o " " . . . .
sk ~ ORest Analytical determination of SNR bounds (Aqil & Jeong, 2018)  Real time estimation of brain activit
" (Al & Jeon, 2012) : v independent of sampling frequency of the signal
mean(dur) — mean(pre) To quantify the effects of spatial eigenfiltering (Zheng, Brooks, Physiological interference reduction
ftd(dur ) + std(pre)® + 4 etal. 2005) Pre-GLM analysis
CNR v AN I
X4 (ch, t-T:t] X;4(ch, t-T:t] ( ) )
mean(Task) — mean(Baseline) Difference in amplitude between task and immediate Sgnal Improvement ulch, ) ulch, ) | sa | ‘ PSP |
Jvar(Task) + var(Baseline) previous baseline (Cui, Bray, & Reiss, 2010) ® = 13 A — —
SO0 0N | s
d I ;: gV
o msm(:(zf;-:m]l) %100 mz::‘(sg:‘ugg;ﬁ-;amv control (Hocke et al., 2018; Zimeo Signal processing pipelines assessment & W T fommn - 1
. BP filter Z-SCOTE M
t-T t "
a % of time where NIRS and EKG signals reach  1© i“"""’f”"’l"”i h'gh?“a""(g' '"'ﬁs“gh;a'id“r"gd Improvement on fNIRS-based cerebral i
statistically significant coherence continuous long-term monitoring (Govindan, Massaro, & AU 4 ressure autoregulation in newborns 1
Plessis, 2018) Pre-GLM analysis, X;(ch, t-T+t) X (ch, t-T:t) 1
Power(Cardiaciag er) Ratio of the power in cardiac pulsation band (0.8-1.67 Hz) cardiac information a2tcll, 20 solch, t-T k|
CSNR log (ﬁ‘“’”“) over the power in the high freq. band (5-20 Hz) (Yiicel, Selb, ~ Optical fiber tips design and coupling - -
awer(Noises z0)) Boas, Cash, & Cooper, 2014) ~ ] J X
E | '(mm '(max
MsE MSE(HRFeruer HRFeory ectea) ;ﬁled PCA based correction (Ycel, Selb, Cooper, &8B03s, 1i0n artifact correction algorithm BP filte T
Post-GLM analysis Tt
8 The beta value after GLM analysis divided by the standard
SNR deviation of optical densities during rest (Chiarelli, Maclin,  Motion artifact correction algorithm
Orest Fabiani, & Gratton, 2015)
SNR: Sig ratio, CNR: conti 1 ratio, CV: Coefficient of variation, QI: Quality index, CSNR: Cardiac signal ratio, MSE: q d error
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Hair prevents good optical contact NIRX

APD detectors
*NIRScout Only

Hair prevents good
optical contact
ap setup

sub-optimal

Probes incorrectly placed
according to montage
Interoptode distance

too long
Environmental light
interference
Skull Thickness

Optode bundle(s) not
fully secured to system
Optode bundles plugged
in device in wrong order
Optode(s) broken
Device not turned on*
Hardware specification
improperly declared*
Detector type not
declared properly
USB connection
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