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Please download...

* Handouts
http://cflu.lab.nycu.edu.tw/fNIRSWorkshop Homer3Ana CFLu.pdf

* Homer3 v1.33 (fixed version)
http://cflu.lab.nycu.edu.tw/Homer3 v1 33.zip

* Demo materials
http://cflu.lab.nycu.edu.tw/2022NYCUfNIRS.zip



http://cflu.lab.nycu.edu.tw/fNIRSWorkshop_Homer3Ana_CFLu.pdf
http://cflu.lab.nycu.edu.tw/Homer3_v1_33.zip
http://cflu.lab.nycu.edu.tw/2022NYCUfNIRS.zip

HOMER & ATLASVIEWER

https://github.com/BUNPC/Homer3/releases/tag/v1.33.0

Homer3 and AtlasViewer are MATLAB applications that College of Engineering

provide an open-source platform for the analysis and e
display of fNIRS data.

Homer3 is the latest installment in the HOMER software
series. It builds upon Homer2 by enabling custom
processing scripts at subject and group levels. This will
enable more powerful statistical analyses of these results
results. Homer3 also implements the Shared NIR Data
Format (SNIRE) that has been developed and adopted by a
broad consortium of software and hardware developers.

Professor (BME, ECE)

Huppert, T., Diamond, S., Franceschini, M., Boas, D. (2009). HomER: a review of time-series analysis methods jrector of Neurophotonics
for near-infrared spectroscopy of the brain. Center
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https://fnirs.org/resources/software/snirf/
https://github.com/BUNPC/Homer3/releases/tag/v1.33.0

Demo data

Recorded by NIRx NIRSport2 model.

Homer2 fNIRS data format (*.nirs, old)

Homer3 fNIRS data format (*.snirf, new)

2022/5/12

» 2021-03-04_003 » |45 ] £
" jE=35 FZE Rk

=7 i EXEH

& Conditions 2021/3/4
s Detectors 2021/3/4 +
& mappings 2021/3/4 -
2021-03-04_003.evt 2021/3/4 T
e | 2021-03-04_003.nirs 2021/3/4 &
s | 2021-02-04_003.set 2021/3/4 T
e | 2021-03-04_003.snirf 2021/3/4 &
e | 2021-03-04_003 tri 2021/3/4
e | 2021-03-04_003.wll 2021/3/4 T
e | 2021-03-04_003.wl2 2021/3/4
s 2021-03-04_003.zip 2021/3/4
& | 2021-03-04_003_calibration.json 2021/3/4 &
& 2021-03-04_003_config.hdr 2021/3/4 &
& | 2021-03-04_003_configjson 2021/3/4 &
& | 2021-03-04_003_description.json 2021/3/4
a 2021-03-04_003_nirsInfo.mat 2021/3/4 T
3 2021-03-04_003_probelnfo.mat 2021/3/4
e | digpts.ixt 2021/3/4
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# NIRSite
‘ sources A With short-distance
= detectoraround

‘ detec r; - P = each source.

—— channels

/ ‘ﬁ
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/ /  Laboratory of Neuroimage Biomarker Analysis
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SDD: Mainly from scalp
Mainly from cortex

With partly coverage of scalp




Install Homer3

4\ MATLAB R2019b - academic use m 1

HOME PLOTS APPS [l ~ - —
All changes take effect immediately. -
E EJ ED:I l\j E Find File MATLAB search path: E% k
MNew MNew Open \LJ Cﬂmpa e - 3 1 — .. - — — e Add_ons H
Scrlpt Live Script ¥ A . X -

FILE

~— 2. Add with Su folders

“ &8 et EEES

L mEE I .
Move Up § s | DataTree 2021/3/2 FTF09.. REE
[ Move Down ] ;I: = I I Docs 2021/3/2 R 09. RBEE]
& B
| FuncRegist 2021/3/4 T 02.. ®REE
I Move to Bottom l % R SR o _ |
= = | Install 2021/3/2 FF09.. WBWEE(T
2 BR =
| MainGUI 2021/3/2 FF09. RBEE
= | PlotProbeGUI 2021/3/2 TF 09.. ®WEE
& Win7 (C) | ProcStreamEditGUI 2021/3/2 FF 09.. BEE
Remove ] _ Data (D) | PvaluesDisplayGUI 2021/3/2 T 09. REE:
. FEEEE G) | StimEditGUI 2021/3/2 T4 09..
)

= FEEER (H)

DY -3 ' Select Homer3-m

ZFiklgE: Homer3-master

ster root folder

2022/5/12 CHIA-FENG LU, ALVIN4016@NYCU.EDU.TW



L y of g
‘ | t | | . I \ 3
4\ MATLAB R2019b - academic use
ok ——
HOME 4\ Homer3 (v1.31.2, R2019b) - D:\CloudStation\fNIRS_Lu\2021NTNU_fNIRSworkshop\2021-03-04\2021-03-04\ChouTest =NIEN X
— File Tools View Settings E
o Tw I~ . =
L4 a'n Lol Find| 0.04 ll AU 10 B
i 5
New New New Open [{] con]o.0ss ~ . i %1% 2
Script Live Script * b
0.03 - Tg M7 12
. 9 13 23
FILE 2
. - N —— . 10.025 - 20
I o .
< Hal » D: » CloudStatio s 6 4 16 5 14 12 10
_ . 0.0.2 i ni
 Command Window ~ L~ P
= 18
= 0.015 - 22 | - 7 14
B[R] > > Homer3 5 ° z "2 g
! 0.01 : : 24
% 0 50 100 150
= Time (s}
— Current Processing Element Exclude data
5 . e Level [RuN || Show Excluded Man... [ | Edit Excluded ...
rocessing Leve . 5 oe || Show Excluded Aute [ | Edit Excluded ...
() Group EditOptions| [7)pelyto =i || show Excluded by C... _Include all
() Subj Plot Type Select Data Plot Window Probe Plot Window
= Pan Dan
@ Run ©)Raw D... F{&) ! EE < | =] Reset ... A
oD -1 7 || Fix X-range ﬂﬁj
i Conc [ Aux 0 4.I]I] Zoom In| Zoom ...
1 files Io.ar.!:ed acceler... ] l |_F2|1;Y-range Reset ...
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Homer3 User Interface

‘4 Homer3 (v1.31.2, R2019b) - D:\CloudStation\fNIRS_ Lu\2021NTNU fNIRSworkshopt2021-03-0442021-03-048\ChouTest
File iTooIs] View Settings
Edit Stimulus =
Processing c 0. Edit Processing Stream J-IJ.I._;.-- 19
Plot Probe 5 3 5 159 13 1;5
Setup 0.03 Display P-Values 21 > PrObe P|Ot
Display Power Spectrum 7 {
0.0 Downsample SNIRF File 5 17 §—13 11 23
Segment SNIRF File 27
0.025 - 20 .
8 6 4 "!!% 14 12 10
0.02 26
Data Plot < -
18
0.015 22 ) - Lo L
(o | | i B 28 10
0.01 : ' 24 .
0 50 100 150 Display
Current Processing Element P SIng Exclude data contrOI
. _— Fo ntrol \_ /| Show Excluded Man... | | Edit Excluded ...
rocessing Leve . : || Show Excluded Auto | | Edit Excluded ...
. . /| Apply to all
F|Ie L|St (’/ [ | Group ml PPy S | | Show Excluded by C... Include all |
) Subj Plot Type Select Data Plot Window Probe Plot Window
L p an
© Run © Raw D... [ HRF <7 5| Reset..| — i —
oD -1 = " |Fix X-range Vv
0 400
L Cone ] Aux iy Zoom In| Zoom ...|
: ix Y-range
1 files loaded / . 99 Reset ...
2 Data Plot Types acceler... jg

L,
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ProcStreamEditGUI

- = — — = = —

Z ProcStreamEditGUL (1.31.2) - D:\CloudStation\fNIRS_Lu\2021NTNU_fNIRSworkshop\2021-03-04\2021-03-04\ChouTest

!l fory of Neuroimage Biomarker Analysis

File ~

Run | Subject | Group

Registry Functions Usage Options Current Processing Stream

- hmrB_Intensity20D : Intensity_to_Delta_OD -

hmrE_Blockéve Bandpass_Filter fuxiliary

hmrE_BandpassFilt : Bandpass_Filter OpticalDensity
hmrR_GLM hmrR_BandpassFilt : Bandpass_Filter duxiliary
hmrF_GLM_new Delete hnrR_PBandpassFilt : Bandpass_Filter OpticalDensity
hmrR_Intensity20D hmrR_0DZConc : Delta OD_to_Conc
W hintR_Motiondrtifact
I hmrR_MotiondrtifactByChannel H
bR MationCorrectChsi = L

hmrR_MotionCorrectPCA
T——burF_MotionCorrectPChrecurse
bR MotionCorrectRLOESS

|| hmiR_MotionCorrectSpline
hinrE_MotionCorrectSpl ineSh
hmiR_MotionCorrectavelet L
hnrE_0D2Cone

I hontR_PCAF Ite

i hinrE_Preprocesslntensity_MedianFilter
hmiR_Preprocesslntensity NAN

hon v B Pronenmane latanedtre Wewa i

< | 1 | »

Function Library <«

/

Employed Function

gl

dataZ = hmrE_BandpassFilt{data, hpf, lpf)

. .. | T NANE: |
Function Description [§—___ BuisscFilser i
DESCRIPTION:
Perform a bandpass filter on time course data.
||
THFUT:
data - SWIFF data 1ype containing data time course to filter, time vector, and chamnels. i
hpf - high pass filter frequency (Hz)
Typical walue is 0 to 0.01. H
lpf - low pass filter frequency (Hz)
Typical walue is 0.5 to 3. 57
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ProcStreamOptionsGUI

[ EXIT |
] Input Variable Parameters
Processing Control hmrR_Intensity20D f /\
9 Options .| hmrR_BandpassFilt: Bandpass_Filter_Auxiliary hpf 0.000
Ipf 0.500
Function name
hmrR_BandpassFilt: Bandpass_Filter_OpticalDensity hpf 0.000
Ipf 0.500
hmrR_OD2Conc ppf 1.01.01.0

hmrR_BlockAvyg: Block_Average_on_Concentration_Data
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ey fNIRS signal processing
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fNIRS Signal Processing Flow

4 )
p . > Motion detection
Visual Inspection \ J
on raw signal l
(& ( N\
p v N Motion correction
Prune Channel \ Y
(Bad channel removal) l
| J 4 )
) § Bandpass filter
\§ J
Trial removal
9 y p A 4 -
p l . OD to Concentration
| J
Intensity to OD l
\§ J 4 N\
Block Average
o J
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Visual Inspection

0.07 =5
- 519 1
0.06 ‘ III | A T
. I II Ill."'l""m'-'..Il#l‘"ﬁwa-*.a.- IRRERARN Il b
. j 5 17 L% .

0.0 ~ —

o "

| ERRER hmm . 3 115 15 13 25

0.06 P - 9
0.0 111 " 21

0.04 - - e 913 M 33
0.0 T 27

0.02 - 20

16
0.0 ol 8 6 2 13% 14 12 10
/ / 26
1
-0.02 - . 22 .f 2 7 14
-I___.‘. A R RTIE T ids L WPITTerr— " A‘qk‘h“; B 6 28 12 10
_0‘04 | | | | | 24
0 20 40 60 80 100 120 140 160 180 Aux

Time (s)

acceleromete... «
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Visual Inspection | =
p File Edit View Insert Tools Desktop Window Help
E Homer3 (v1.31.2, R2019b) —D:\_CIoudStatiDQuEIRS_Lu‘QO21NTNU_fN ‘3 = H = | @ | D [E | k EE
File [Tmlsl View Settings 2,4 354 44
0 0 0
Edit Stimulus
Edit Processing Stream =l -20 -20
Plot Prob o -40 o o .
| .-:: robe % %’ -40 % 40
- o -60 O = B
Display Power Spectrum il a0 iy -60 iy
Downsample SNIRF File .80 -80
Segment SNIRF File -100 100
U.UDS - -100
0 1 2 0 1 2 0 1 2
Frequency (Hz) Frequency (Hz) Frequency (Hz)
0.05 |-
. 6—4
BRI
0.045 - ”
Q.40
% 60
0 ;
-80
-100
0 1 2
Frequency (Hz)
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Physiological components

* Heartbeat, respiration, and blood pressure (Mayer waves)

0.03

0.025 original

0.02 2™
3rd

'3 0015
T

power

0.01
Mayer waves
0.005

heart pulsation
107 10" 10
Hz

Fekete et al., 2011.
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0.184

0.183

0.182

0.181

0.18

0.179

0.178

0.177
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Visual Inspection

y of

2022/5/12

Bad signal quality =»

Sufficient signal quality

—
2|
—3
I 4
N 1 1

| j ) I

200 400 600 800 i006 4200
1
2
3
a

! |
0.25 0.45
012 N,.- ) N\%i 0.4 |
l 0.35

200 400 600 800 1000 1200 1400 1600 800 800 1000 1100 1200 300
| | !
i 2
—3
4

LI I
i ; i ;
1000 1100 1200 1300
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Edit (Add/Delete) Stimulate Marks

? Homer3 (v1.31.2, R2019b) - D:\CloudStation

File | Tools | View SEﬂlﬂgS (4 StimEditGUL (1.31.2) - D:\CloudStation\fNIRS_Lu‘2021NTNU_fNIRSworkshop\2021-03-04\2021-03-0M\ChouTest

Edit 5'timl.||LIS File Tools
Edit Processing Stre
2021-03-04_003 :
Plot Probe I = |
( Displa}r P-Values 1r 11 1 - l Rename condition H Editcnlumns]
Dlspla}" Power SPEC‘ 08 Onset | Duration Amplitude|
Downsample SNIRF : 1 139692 10 1 o
0 2 [15.9252 10 1 3
Segment SNIRF File f 1
06 L 3 [18.0879 10 1 e
U.U9S l_ L1 ' 4 |20.0540 10 1
5 |22.0201 10 1
04r 6 |24.1828 10 1
7 |26.1489 10 1
8 [28.1149 10 1
02
g9 [30.2776 10 1
10 [32.2437 10 1
0 ! I ! ! 11 1342098 10 1 il
i 0 20 40 60 80 100 120 140 160 180
Generate stim marks from aux Edit stim marks manually
accelerometer 1 x s
accelerometer_1_y i Threshold 0.0 Add/Edit
[ accelerometer_ 1_z 3
gyroscope_1_x | LPF 0
gyroscope_1_y @ Rising edge
gyroscope_1_z p — .
[l accelerometer 2 x - (") Falling edge enerate © stim marks l ‘ Save to file | ‘ Exit
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r

[ ™

i

4 StimEditGUL (1.31.2) - D:'&ﬂDUaSta‘tfon\fNIRS_Lu'\zﬂ2ll!l||\.IU_ff\|IRSWDrkShPP\Eﬂzl—ﬂ?p—ﬂ4\2ﬂ21—ﬂ3—ﬂ4\ChOUTest f‘l
. e g - 1 T T Tageasaea—

File Tools
2021-03-04_003 :
1r Rename condition || Edit columns |
Onset | Duration mplitude|
0.8 1 [13.9592 Q10 s
D B B . :
i 1 I
06
1
Edit/Delete stim mark(s) at t=15.8-42.5 to... 1
04 r 1
1
1
0.2+ )
1 ‘ 1
0 1
0 20 40 60 80
Generate stim marks from aux 1 N
or
accelerometer 1 vy b Delete
accelerometer 1 z =
gyroscope 1 x o
gyroscope_1_vy oli
gyroscope 1 7 1 Cancel
accelerometer 2 x - (@) i ‘ ‘ Exit

A

er Analysis




T StimEditGUI: (1.31.2) - DA\CloudStation\fNIRS_Lu\202 TNTNU_fNIRSworkshop\2021-03-04\2021-03-048\ChouTest — O it
File Tools ] )
2021 -03-04—003 : ge Biomarker Analysis
1r 1 iy Rename condition Edit columns
1
2 Onset | Duration Amplitude
08 r 1 113.9592 30 1
2 |99.5722 30 1
3 |104.9887 30 1
06+ 4 (150.6017 30 1
04
0.2
0 ! I 1 il !
0 20 40 60 80 100 120 140 160 180
Generate stim marks from aux Edit stim marks manually
[IPreview
accelerometer_1 i
accelerometer:fi Threshold 0.0 AddiEdt
gyroscope_1 x
gyroscope_1_y = 0
gyroscope 1 z L.
accelerometer 2 x @ Rising edge
accelerometer 2 . Generate 0 stim marks
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E] ProcStreamEditGUL (1.31.2) - D\CloudStation\fNIRS_Lu\2021NTNU_fNIRSworkshopt2021-03-04,2021-03-04\ChouTest || ml=} [g]

File ]

Run Subject | Group

Registry Functions Usage Options Current Processing Stream

hintF_ProneChannels : Prone Chamnels

»

hinrE_BandpassFilt

Chsi_Motion Correction
hmrE_Blocldwe Add hnrR_Intensity200 : Intensity_to_Delta OD
hmrE GLM hmrE_MotiondrtifactByChamne]l @ Motion Artifacts By Channel

hmcE_GLM _new Delete hintE_MotionCorrectfavelat : Wavelet Motion Correction
hmrE_Intens:ty20D hmrR_BandpassFilt : Bandpass_Filter Opticallensity
hincE Motiondrtifact hmrE_0DECone : Delta_0D_to_Conc
hmrE_MotiondrtifactByChanne] hmrE_MotionCorrectChs: : Chsi Motion Correction

Up hintE_Blockiwrg : Block_fwerage_on_Concentration_Data

bR MotionCaor rectPCA -
hintE_MotionCorrectPCArecurse Down
hmrE_MotionCor rectELOESS
bR MotionCorrectSpline
hintE_MotionCorrectSpl ineSh Load

1

hmrE_MotionCorrectifavelet

b rE OD2Canc

bR _PCAF 1 1ter
hmrE_PreprocessIntensity _MedianFilter
hintR PreprocessIntensity NAN
hintR_Preprocessintensity Negative

Save

hmrE_Preprocess0D LinsarFit
hmrE_PruneChammels B Clear All
bR Stinlriteria -

ildctdnto = harE PruneChamnels{data, probe, mlictMan, tlncMan, dRange, SWRthresh, SDrange) -

dBange: [led, 1=7]
SNEthresh: 2
SDrange: [0.0, 45.0]
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Motion Correction Techniques

Spline interpolation Scholkmann et al., 2010
> hmrMotionCorrectSpline.m

Principal component analysis (PCA) Zhang et al., 2005
> hmrMotionCorrectPCA.m
Wavelet filtering Molavi and Dumont, 2012

> hmrMotionCorrectWavelet.m

Correlation-based signal improvement (CBSI) Cui et al., 2010
> hmrMotionCorrectCbsi
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E ProcStreamOptionsGUL (1.31.2) - DACloudStation\fNIRS_Lu\2021NTNU_fNIRSwor... | — | [=] ’é]

[ EXIT |
hmrR_PruneChannels dRange 1e-02 1e+00 w A

5 N R‘h rESh 2 pratory of Neuroimage Biomarker Analysis

Edit Options

hmrR_Intensity20D

hmrR_MotionArtifactByChannel tMotion 0.5
tMask 1.0
STDEVthresh 5.0
AMPthresh 0.05

_ hmrR_MotionCorrectWavelet iqr 1.50
turnon 1
| Edit Options Apply to all

hmrR_BandpassFilt: Bandpass_Filter_OpticalDensity hpf 0.010
Ipf 0.030
hmrR_OD2Conc ppf 1.01.01.0
hmrR_MotionCorrectChsi turnon 1
hmrR_BlockAvg: Block_Average_on_Concentration_Data trange -5.0 35.0
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M | e g p—

0.07
1 19
0.065 5 11
3 11 5 1 gg 13 -
0.06
21
0.055 7 17 %
Y 1 o 13 M 23
0.05 - T 27
0.045 | 20
16
0.04 - 8 6 2 16 14 12 10
30
0.035 | 26
0.03 - 1
A" T 6 !’ 2 e,
0.025 M-\-—N—v— f 0 28 P
0.02 | | | | | — — | 24
0 20 40 60 80 100 120 140 160 180
Time (s)
Current Processing Element Exclude data
2021-03-04_003 snirf | _ [] Show Excluded Manual [] Edit Excluded Time
Processing Level || Show Excluded Auto | Edit Excluded Stims
it Opti Apply to all
(| Group I Edit Options PR fo Show Excluded by Channel Include all
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4. Homer3 (v1.31.2, R2018b) - DACloudStation\fNIRS_Lu\2021NTNU_fNIRSworkshoph2021-03-04\2021-03-04\ChouTest =R <"
File | Tools | View Settings L]
Edit Stimulus (-]
Edit Processing Stream
e — 19
Display P-Values P 3 11 5 1 13 4 125 S
Display Power Spectrum 39
Downsample SNIRF File 21
Segment SNIRF File
T 17 | g
30 'r 1 9 23
27
£
= 20 20
= 16
10 8 G ) 16 14 12 10
30
26
0 S ESsE=z=—--_
o :: E ; —_— : i B — _— - 22 1
- ~ —— - == = -
-10 | s s ISz me—==% - 6 2 T,
e 8 28 10
_20 | | | | | | | 24
0 5 10 15 20 25 30
Time (s)
Current Processing Element Exclude data
2021-03-04_003_snirf - _ ["| Show Excluded Manual || Edit Excluded Time
Processing Level
["] Show Excluded Auto || Edit Excluded Stims
=~ Edit Options Apply to all
(") Group Show Excluded by Channel Include all |
() Subj Plot Type Select Data Plot Window Probe Plot Window
) Pan Left/Right Pan Displav
(@ Run (") Raw Data [VIHRF < | > | Reset View A
| < | > |
(oD : [ |Fix X-range v |
@ 0 400 Zoom In | Zoom Out |
-~ @ Conc
Fix Y-
1 files loaded successfully - [Fix Y-range Reset View |
0 files failed to load accelerometer... v . 222

CHIA-FENG LU, ALVIN4016@NYCU.EDU.TW
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4 PlotProbeGUL 2021-03-04_003.snirf E=N TR 55

File Tools -
. [ ] [ [ ]
Sy AT
%S W B
; i

20210504 005, _condition: | (wavelet+CBSl)
e ey |
LR ST L,

=
t§+€ %% D4 @ E" 'L"J.Hk: Lﬂj@uw
LﬁuJ_, NEQE o “’J&‘iﬁ‘h o2 A | 4

Control Panel

Scalin Time Marks .
gJ () Show std

[ - ] v [+ | Interval : 30.0 seconds

3.07.0 [ Export Plot ]
E X E Amplitude : 50 (micro-molars)
i @ Show Time Markers [ EXIT ] ﬁ




4 PlotProbeGUL:  2021-03-04_003.snirf E=N BoE 5

File Tools ~
| L] L] 0]

% & O With motion corrections

| 2021-03-04_003, condition: 1" |

o DH@ lm..m
JR
Jﬁm -

m@@" R

y"_ﬂl_ e%m 2

Control Panel

Time Marks

Scaling

-
-

Y
3.07.0
X

X

Interval :

Amplitude :
@ Show Time Markers

(wavelet)

lss= @
Tc

.
— s n11J“= J—‘Q";m
=N
prat |si2 D10
B~ TT7 &=
e( ‘sﬁgﬂ 'ﬁ( n1zk @n

~
~
h

() Show std
30.0 seconds

| ExportPlot |

50 (micro-molars)

[ EXIT |

NBA




4 PlotProbeGUL  2021-03-04_003.snirf E=N Eol x5

File Tools >
. WIthGHt—H%GHOH%GFFeGHOHS—NA

| 2021-03-04_003, condition: 1" |
gyﬂf_ Da.|=,, .l.m.ms |ﬁd? D J‘: ﬂﬁ
=

s

=

E;ﬁﬁf\ 11‘6 J_ss_m
@m = ke N kR kA&
DB@ JQ MQ Jﬂ.ﬁ %JF\ pab< [siz2F> w0
K= A BN AKT e

A 4'|Qv: ::12~|\==
g8 |_s10
D24
Control Panel
Scali Ti Marks
caling————— [ lime Mar Show std
-]y [+ ] Interval : 30.0 seconds
3.07.0 I Export Plot ]
:] X Amplitude : 50 (micro-molars)

@ Show Time Markers ’ EXIT I




"4 ProcStreamOptionsGUE (1.31.2) - DACloudStation\fNIRS_Lu\2021NTNU_fNIRSworkshop\2021-03-042021-0..| = | & [jwt3sl

hmrR_PruneChannels dRange 1e-02 1e+00
SNRthresh 2
SDrange 0.045.0

hmrR_Intensity20D

hmrR_MotionCorrectPCArecurse tMotion
tMask
STDEVthresh
AMPthresh

nSV

maxlter

turnon

hmrR_MotionArtifactByChannel tMotion 05
tMask 1.0
STDEVthresh 5.0
AMPthresh 0.05

hmrR_MotionCorrectWavelet igr 30

hmrR_BandpassFilt: Bandpass_Filter_OpticalDensity hpf 0.010
Ipf 0.030
hmrR_OD2Conc ppf 1.01.01.0

hmrR_BlockAvg: Block_Average_on_Concentration_Data trange

y of




Motion correction by targeted
recursive PCA




e ————
E= M

SRR fNIRS Quantitative Analysis




Processed Data from HOMER2/HOMER3

MATLAB mat-file format (*.nirs)
— load('Subj0l.nirs','-mat’)

procinput:
— Employed functions and parameters

procResult:
— Processed signals and parameters

tiIncMan:
— Manually excluded time interval

« MATLAB mat-file format
— load('2021-03-04_003.mat")

2022/5/12

Homer2 (*.nirs)

Workspace

userdata

Value

Homer3 (*.mat)

NBA

®s Variables - output

(Gl \\orkspace

5

| output | Name = Value
B 1 ProcResulClss output 1x1 ProcResultClass
Property - Value
¥/ dod Ix1 DataClass
¥/ dc IxT DataClass
- dodAvg []
¥ dcAvg Ix1 DataClass
- dodAvgStd []
@ dcAvgStd Ix1 DataClass
- dodSum?2 []
@ dcSum?2 Ix1 DataClass
O tHRF []
[ nTrials IxT cell
- ch []
1 grpAvgPass VR
£ misc X1 struct |
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Output o

NIBA

The Homer 3 has to be included in the search path .

dod: optical density signals
o data length x (channels x 2 wavelengths)

dc: Hb concentration signals
o data length x (channels x 3 HbO/R/T)

dcAvg: block averages of Hb signals
> Block length x (channels x 3 HbO/R/T
x conditions)

dcAvgStd: STD of block averages
> Block length x (channels x 3 HbO/R/T
x conditions)

2022/5/12

P4 Variables - output
| output |

'E 1x1 ProcResultClass

| Property -

@ dod

@/ dc

- dodAvg

9/ dcAvg

- dodAvgStd
@ dcAvgStd
- dodSum2
%/ dcSum?2

L tHRF

[0 nTrials
Hch

- grpAvgPass
£l misc

Value

Ix7T DataClass
Ix7T DataClass

[]
Ix7 DataClass

[]
Ix7 DataClass
[]
Ix7 DataClass

[]
Ix7 cell

[]

output.dc

Property ~ Value
dataTimeSeries  989x780 double

[ time 989x71 double

[© measurenentlist  7x780 MeasListClass
output.dcAvg

Property - Value
dataTimeSeries  204x360 double

HH time 1x204 double

®@|measurementlist  7x360 MeaslistClass
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Output .

time: time axis (in second) of block
o 1 x Block length

nTrials: number of each condition
o (cell array) 1 x conditions

tincAuto: included time interval
o (cell array) Data length x 1

tiIncAutoCh: included time interval

for each channel
o (cell array) Data length x
(channel x 2 wavelengths)

2022/5/12

P4 Variables - output
| output |

@ 1x1 ProcResultClass

| Property -

@ dod

@/ dc

- dodAvg

9/ dcAvg

- dodAvgStd
@ dcAvgStd
- dodSum2
%/ dcSum?2

L tHRF

[0 nTrials
Hch

- grpAvgPass
£l misc

Value

Ix7T DataClass
Ix7T DataClass

[]
Ix7 DataClass

[]
Ix7 DataClass

[]
Ix7 DataClass

[]
Ix7 cell

[]

CHIA-FENG LU, ALVIN4016@NYCU.EDU.TW

output.dcAvg
Property « Value
HdataTimeSeries  204x360 double
time 1x204 double
@ meazsurementlist  7x360 MeaslistClass
| outputmisc
Field -~ Value
imlactauto 1x71 cell
) t IncAuto Ix1 cell
{4 t IncAutoCh Tx7 cell




NIRS SigPlotAna CF.m

Hb concentration signals

Block-average Signals

60

20

o HbO Works pace
i HbR
o - Name « Value

of | T /1 | | Hbonean  7.0490
Ti1: g FHbOopeak  14.5751
> T L —{HbEmean -3.1924
~{HbRpeak -6 . 6009
-~ HbTmean 3.8566
- HbTpeak 7.9742

micro-mole

Hb changes (micro-mole)
o

=7/

10F

-60

1 1 1 1 1 1 1 1 1 _15 1 1 1 1 1 1 1
0 20 40 60 80 100 120 140 160 180 200 -5 0 5 10 15 20 25 30 35
time (s) time (s)
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GLM with SS regression

Improve signal quality

o ———
w/
g -




Eliminate confounding noise

Systemic physiology and motion-induced artifacts represent two
major sources of confounding noise in functional near infrared
spectroscopy (fNIRS) that can inflate false positive rates (i.e., type |
errors) of detecting evoked hemodynamic responses.

HRF

regressors

stimuli &, polynomial

by(t) L T(t) drift,
o GLM deconvolution model
Signals
observed NIRS signals fNIRS
LS Y/ Vn
GLM
38 B Physiol. noi 1
ysiol. noise regressors
Y =GB iE Evoked

hemodyn.
response

Junctional
Vn
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0.07

0.06

0.05 ﬂ.-."“*h._

"4 Homer3 (v1.31.2, R2018b) - DACloudStatiom\fNIRS_Lu\2021NTNU_fNIRSworkshop\2021-03-04,2021-02-04\ChouTest

File Tools View Settings Q l I l l l ° I I I I ll
[ ]

Current Processing Element
2021-03-04_003._snirf

1 files loaded successfully
0 files failed to load

2022/5/12

Processing Level

() Group

() Subj

{® Run

- 0 X
19
5 11
3 15 13
1
39 25
9
17
5 11
? 1 9 13 23
27
20
16
6 2 16 14 12 10
30
26
1§
2 7
6 W 42
28 10
24

il — _/JA‘U
0.04 -
0.03
™
A na s Y- Aﬁ
0-02 1 1 1 | |
0 20 40 60 80 100 120 140 160 180
Time (s)

Edit Options Apply to all
Plot Type Select
o S "e0 -
-1 v
(oD
() Cone ] Aux

acceleromet...
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Exclude data

Show Excluded Manual
[ ] Show Excluded Auto

[ ] Show Excluded by Channel

[ ] Edit Excluded Time
[ ] Edit Excluded Stims

Include all |

Data Plot Window Probe Plot Window

Pan Left/Right

<]

Pan Displav

Reset Viewl 5 LI 8
o

[]Fix X-range
0400 Zoom In | Zoom Outl
[ ]Fix Y-range
29 Reset Viewl




kshop\2021-03-04\2021-03-04\ChouTest

15

Add

Delete

Up

Down

Load

Save

Exit

Current Processing Stream

hmiR_PruneChannels
hmiR_Intensity20D
hmiR_BandpassFilt
hmR_ODZCanc

hoyR MotionCorrectthes

: Prune_Channels
: Intensity_to_Delta_0D
: Bandpass_Filter Opticallensity

: Delta_0D_to_Conc

bt Wodipn Correction

hmtR_GLM_new

: GLM_HEF Drift 55 Concentration

Clear All

iR _GLM(data, stim, probe, mlictinto, fanx, tlnchuto, trange, rcMap, glmSolwveMethod, idxBasis, paramsBasis, rhe

ral basis
- rfarm

= function (HRF)

Apply general linear model (GLM) to
~= estimate hemodynamic response

O > Yy ProcStreamOptionsGUI: (1.31.2) - D\CloudStation\fNIRS_Lu\202 TNTNU_fNIRS... — O pid
ﬁ &
alysis
hmrR_PruneChannels dRange 1e-02 1e+00
o SNRthresh p
SDrange 0.0 45.0
hmrR_Intensity20D
hmrR_BandpassFilt: Bandpass_Filter_OpticalDensity hpf 0.010
Ipf 0.030
y hmrR_OD2Conc ppf 1.01.01.0
I hmrR_MotionCorrectChsi turnon 0
hmrR_GLM_new trange -2.015.0
glmSolveMethod 1
idxBasis 2
paramsBasis 013.01.83.0
rheSD_ssThresh 15.0
& flagNuisanceRMethod 1
2 driftOrder 3
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{4 PlotProbeGUI: 2021-03-04_002.snirf — O X

File Tools

KT, HRF estimated by GLM with regression BA

| 2021-03-04_003, condition: "1’ Of Short Separation ChannEIS

roimage Biomarker Analysis

D3 i g1 +515g0— D13 7 ¥

r— S8
W_ 513 1V D11 " b23

D27

20 "9 e ""_
D8 Q_ g N -m;_ ‘@:6 Eu;n 1o %;4 7 _s2 [/ bweo
n —_— R %_ n n_ v_nzs o

D18
D22 D2 D7
— DE ™ S4 l&— ...... $14 1o D12
S8 D28 S10
D24

Control Panel

Scaling Time Marks
() Show std
|:| ¥ + Interval : 10.0 seconds
3.08.0 Export Plot
I:l X II' | Amplitude : |I| (micro-molars)
(@ Show Time Markers ‘ EXIT
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4\ PlotProbeGUI: 2021-03-04_003.snirf

File Tools

- (| X

CIR¥]

| 2021-03-04_003, condition: '1"

HRF estimated by GLM without BA

regression of short separation channels

v NV J&‘

D11 4%_ 9

pe [V .;...ﬁ'.'gi?_ D23
v e o A
w - — D14 T s12 T D10
D30

W—DZB
|1 S = _ﬂ_ k l G = ]V_
D23 V‘r&
~r s4 IO D2 D7 T . S14
.% NP D6 D28 |v D12
D24
Control Panel
Scaling Time Marks O sh g
ow st
|:| Y + Interval : seconds
| 3.08.0 — : ars) Export Plot
plitude : |I| micro-molars
-] x [+ ]
@ Show Time Markers | EXIT
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) NBA

Laboratory of Neuroimage Biomarker Analysis

JEZX & Chia-Feng Lu, PhD

Q&A

Thanks for your attention :)
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