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> 13:30~14:20 fNIRSE fa i F 15

> 14:30~15:20 fNIRS1Z 2] 5% B2 38 At A=

> 15:30~16:20 fNIRSEUER A5 R 2 IR BAAHRA M DA

2015/2/26 Lesson 1, Chia-Feng Lu HTTP://WWW.YM.EDU.TW/~CFLU

Demo data

Recorded by NIRx NIRSport 88 model.

p— —

EP NIRS data_L12_fNIRS » 2015-05-07_002
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= i3 FrizERR

-

NIRS-2015-05-07_002.evt
& NIRS-2015-05-07_002.hdr

Z%8 [eed =l
|5 gainJpG 2015/5/7 T 03...
5. level IPG 2015/5/7 F4F 03...

2015/5/14 £F 1.
2015/5/7 T 03..

I © | NIRS-2015-05-07_002.nirs

2015/5/21 T O...

& NIRS-2015-05-07_002.set

& | NIRS-2015-05-07_002.wil

& | NIRS-2015-05-07_002.wi2

& | NIRS-2015-05-07_002_config.txt
8- SNRJPG

2015/5/7 T4 03..
2015/5/7 TF 03..
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2015/5/7 TF 03..
2015/5/7 T 03..
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Bilateral Arm lifting

2015-05-07_002

. sources No. Rows No. Columns

6 Clear Table |
@ detectors
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@ EE | hitpsy/www.nitre.org/projects/hitachiznirs

COMMUNITY - SUPPORT - ABOUT NITRC -

SEARCH Sesich within this toolesoere » — FOR Sepport NITRL. Domate Today!

HOMER2 (*.nirs) Data Format

Please provide feedback
on our site redesign.

MATLAB mat-file format

>> |oad('NIRS-2015-05-07_002.nirs',"-mat’) Hitachi2nirs [ < s |

Visit Website &8

; == Home Page
A Matlab script to convert the raw .csv Hitachi ETG4000 | . |, -« NeuroLex 1D: nlx 155642
X output file into a .nirs file for use with HomerZ. The RRID: SCR m_,f;\.‘
SD: Source/detector geometry script also requires a .pos file. This is the output of the Dt:.u;wn[:'ﬂ

polhemus 3D digitiser that we use to record where the
optodes are located spatially. | reslise that not everyone uses a 30
digitiser so | have included three example .pos files - ane for each of

Farums: § mossages in 1 forum

Mailing Lists: 1

d: dual-wavelength raw signals for all channels

s: event time p oints the possible optode arrangements of the Hitachi system (either two Y T °_ ;
. .. Neme = ClTE 3x3 arrays, one 3x5 array or one 4x4 array). If you use a different ook ”‘""'g“'nl"p"'” b
t: time axis in secon d SD Ix1 struct arrangement or have more probes than us, feel free to get in touch and Hacher. 0 open /0 tor
. ] | may be able to advise on how to create a model .pos file, Totsl Downioads: 559
ml: lists of source-detector channels |[Faux 1655x1 double iy P 5408
i | i i | o d 1655x40 double There are two versions of the conversion script: View Statistics
aUuXx: auxilia ry Slgn d = 1. single - this will read in ONE .csv file and ONE .pos file and create Registered: Dec 3, 2012
: ml 40x4 double A R
OME .nirs file Drganization: University of
H S 1655x2 double 2. multi - this will read in a user-specified number of .csv files and ONE Nottingham
.pas file. It will then create one .nirs file for each .csv file that was read Center: HIHR Nottingham Hearing
it 1655x1 double in and depasit it in the same directory as that .csv file. E rmecicel imwanch Yok
M S
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ProcessOpt

Processing Control 2 Options

Function name
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] EasyNIRS_ProcessOp

Intensity_to_0D

/

Spline_Motion_Correction

Bandpass_Fiter

0D_to_Conc

Block_Average

Wotion_Artifacts_By_Channel

Input Variable

/

thlotion
tMask
STDEVthresh
AMPthresh

o

npf
ipt

ppf

trange

Parameters

/

05

1.0
50.0

5.0

0.99

0.000
3.00

6.06.0

-2.020.0
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fNIRS signal processing

fNIRS Signal Processing Flow

Visual Inspection
on raw signal

!

Channel/Trial CV
Calculation

l

Bad Channel/Trial
removal

|

Intensity to OD
C J

I
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—> Motion detection
) |
Motion correction
Bandpass filter
O

|

OD to Concentration

!

Block Average
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Signals in S1-D1

p
Raw 760 nm (inV) .
0.138} Intensity to OD
0.136 1
p

0.134 1 .
. N | o Bandpass filter

0131 R DR | L (AR 1
) 0D to Conc
0.126 |- 118 l
0124 NN -
L T T Blocl((_ ?;{)?rage

Time (second)
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AHb

Block avarages

Effects of Bandpass filter

LPF =2 Hz LPF=0.1 Hz

B (cannqt Iarger than 6.25/2 Hz)r -

pdpdeard driou

L

f § o)
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HPF = 0.01 Hz
LPF = 0.1 Hz

Tools = Process Stream GUI

& procStreamGUI

[auy ~ |hmrBandpassFiltConc A
[dod] enPCAFilter
[dc] hmrOD2Cone
[dod] hmrConc20D
[dod] enPCAFilter
[s.tRangeSt enCrossCorrelation
dod enAdaptiveFilteringS$
de enStimincData_varargir
J:nd,svs_d h Regressc
dod hmrBlockAvg
[de,svs,nSh
[ec,mlce_tl :E:.?:::Mg
[deNeares! o iringicfoutier
[s.nFuncPar hmrRegressors
Aaux hmrDeconvTB_3rd

i hmrDeconvTB_SS3rd
[dodAvg.do |y e conyTR_SSard
[deAvg.deAr v e (e
< > >
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BLLCLERR N T E R ]

(dod,d.t.50.
(de,SD.p{1}H
(dod,t.p{1})

(dod,t.p{1})

(t,s.tincAuta,
(dod,t,p{1}.p!
(de tp{1}.p{z
(dod, SO, tincl
(dod,SD,p{1}
(de,SD,p{1})
(de,SD,tineM
(SD.dep{1})
(S0t de,p{1}
(s,.t,userdata
(aux t p{1})

(de,s.t.p{1}
(dod,s.t,p{1},
(dcstp{m

>

- [} X
'dod ~ | hmrintensity20D ~(d) |
dod hmrBandpassFilt (dod.t,p{1}.p{:
de hmrOD2Cone (ded,SD,p{1})

Add [dcAvg, deAvgiihmrBlockAvg {dC.S.t.P{1 H
Delete
Up
Dawn
Load
Save
W W
| < > » I < >
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Without Motion corrections

@ Block Averages
Intensity to OD ]
! %]
Bandpass filter o
(HPF =0.01, LPF = 0.1) \
A\
( l 51
OD to Conc ] e e
| e .
Block Average e e i
L (-530) "
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52
Da
5 Right-arm
. -I)H
58

Left-arm

Signals in S1-D3

Raw 760 nm (inV)

AOD

AHbO & AHDR (in micro mole)

Time (second)

W0 50 %0 Ea S0
Time (second)

Time (second)

1: for right-arm
2: for left-arm
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Motion artifacts in S6-D4

Raw 760 nm (in V) AOD AHbO & AHDbR (in micro mole)

Time (second) Time (second) Time (second)
1: for right-arm
2: for left-arm
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Bad signal quality = ||

Sufficient signal quality
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Channel/Trial CV

Coefficient of variation (CV)
o CV = % x 100%

Channel CV (CV,,,.)
° Reject channels with CV,,, >15 %

Trial CV (CV,,;,)
° Reject trials with CV,,, >5~10 %

Run CalculateCV.m and select a data folder with HOMER files

Piper et al., 2014.
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CVin S6-D4

WEF) ARE =0) nm MIH)

The rejectlon thresholds are:
CVchannel > 15%
CVtrial »
The group averaged CVstandstill vl = 7.278, CVastandstill w2 = 6.70%

: 760 nm

The channels have to be rejected based on criterla are liated as belows,
[Subject #1]: NIRS-2015-05-07_002.nirs
Channel #5 54-06, CVchannel w1 = 28,96%, C¥channel w2 = 27.46%
Channel #15 56-D6, CichanneT vl = 34.56%, Cichanne] v2 = 10,762
Channel #19 58-D6, CWchannel vl = 52.38%, CVchannel w2 = 52.47%

The trials have to be rejected bazed on criterin are listed wx belows,
[Subject #1]: }lR&; 2015-05-07_002.nirs

—7]
Channe] 06, Trial #1, C¥erial_wl = 28,338, CVirlal w2 = 26.17% ol | | I 2]
Channe1 T Trial #2, CVtrial vl = 31,00 CVtrinl w2 = 850 nm
Channe] =
Channe1
Channel Trial #3, CVtrial_wl = 28. IN CVtrial wi i
Channe] Trial fﬁ, C¥erial_wl = ?.T.'lﬁ‘i, CVtrlal_w2 = 24.58% -

Channe1

Channel

Channel
1

. Trial £7, C¥trial_wl = 28.47%, CVtrial w2
i Citrial vl = gg.lbﬁ. C¥trial wi

Trial #3, CVtrial vl = 28. 3&% CVtrial w2 . “_,.WM‘T—J‘UW!
. Trial £4, C¥urial el = 26.93%, CVirial w2 0ER | 1] | | -
| [
{
|

Channel " Trial 46, Citrial vl =

2015/5/21 Lesson 12, Chia-Feng Lu

HTTP://WWW.YM.EDU.TW/~CFLU




Inten5|ty to OD

Manually reject trials
(Trials # 1, 2, and 6)

(HPF = 001 LPF=0.1)

oD to Conc

]

Block Average
(-5 30)

[
[
[ Bandpass filter
[
[

-5 ) - = -
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Laboratory of Reemage Bamarhas Ao

Post-processing Techniques

Spline interpolation
> hmrMotionCorrectSpline.m

Principal component analysis (PCA)
° hmrMotionCorrectPCA.m

Wavelet filtering
o hmrMotionCorrectWavelet.m

Correlation-based signal improvement (CBSI)
> hmrMotionCorrectCbsi
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Scholkmann et al., 2010

Zhang et al., 2005

Molavi and Dumont, 2012

Cui et al., 2010

Corrected by Spline Correction

Intensity to OD

)

!

Motion Artifacts By Channel
(0.5, 3.0, 10 0, 5.0)

(0. 99)

Bandpass filter
(HPF = 001 LPF = 0.1)

oD to Conc

'

Block Average
(-5 30)

[
[
i TP i
[
[
[

]
J
|
)
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Block Averages
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Spline Corrected Signals

Raw 850 nm (inV)

b
3
%
-} ;
==
__f_}
s
_‘_‘2_
—33
——
":‘—:_—_-‘—;;
=

v/ P4 002 l

o P .

Time (second) Time (second)

ﬁr’\ un Tl
q|I ' U(\} h:ﬂ J {J ll'“‘dﬂw.' U\

wmmm'mmmm"l

AHbO & AHDR (in micro mole)

— p—|
2/ B8 F 2

N | \ | I p
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ll

L
06 |
-08

Time (second)

1: for right-arm
2: for left-arm
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Recommended Processing Flows

[ Intensity to OD ] [ Inten5|ty to OD ] Intensity to OD ]
i ‘
Motion Artifacts By Channel Motion Artlfacts By Channel H
(0.5, 3.0, 10.0, 5.0) (0.5, 3.0, 10 0, 5.0) :
3 )
PCA Motion Correction Wavelet Motion Correction Bandpass filter ]
(0.8~0.97) (0 1~1.5) (HPF = 0. 01 LPF=0.1)
!
Bandpass filter Bandpass filter ol t° cas
(HPF = 0.01, LPF = 0.1) (HPF = 0.01, LPF = 0.1) !
i Cbsi Motion Correction
[ OD to Conc ] [ OD to Conc ] (o)
} '
Block Average Block Average Block Average
(-5 30) (-5 30) (-5 30)
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Q&A

Thanks for your attention :)
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