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« fNIRS analysis package: HOMER?2

IjJ ﬁE'l‘Ei&.ﬁ}Iﬂ%Eﬂ?ﬁ%ig — http://www.nmr.mgh.harvard.edu/PMI/resources/homer2/home.htm

. . « Signal Processing
fNIRS Slgnal Processmg CV calculation, Bad channel/trial removal

Motion correction
Bandpass filtering
OD and AHb
Block averaging

E R pEsis
alvin4016@ym.edu.tw Please download the materials_L12.zip from
http://www.ym.edu.tw/~cflu/CFLu_course_fnirs.html
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Required Raw Data for HOMER?2

« MATLAB mat-file format (*.nirs)

« SD: source/detector geometry

« d: dual-wavelength raw signals for all channels

AN /7 Bk A\ 473 e s:eventtime points .
S HEEEHOMER27T 4 -eventtim
HOMER?2 package « t:time axis in second 35D 1x1 struct
P g9 « ml: lists of source-detector channels |~2ux 1655x1 double
. . Hd 1655x40 double
 aux: auxiliary signal Hml 40x4 double
s 1655x2 double
Ht 1655x1 double
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HOMER2_UI

Processing <—

Setup

Signal Figure <—

File List <«

Processing <7
Control
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ProcessOpt

Processing Control - Options

Function name
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Intensity_to_OD

Metion_artifacts_By_Channel

/

Spine_Motion_Correction

Bandpass_Fiter

00_to_Cone

Block_average

Input Variable

tMction
tMask
STOEVthresh
AMPthresh

trange

Parameters

05 f
1.0
$0.0
5.0
089

0.000
300

6060

-20200
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Bilateral Arm lifting

2015-05-07_002

Signal Levels T
5 * (i 24
. sources No. Rows Mo. Columnns 5.1 64
e e —
. detectors 5.7 5.5 68
1 1 5 =
5 5 31 42 ][ e 6-4
57 55 JL35 L 46 L 66 JL 6 L =
77 L7 - -
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fNIRS Signal Processing Flow

Motion detection
Visual Inspection \
L on raw signal 1
l Motion correction
Channel/Trial CV .
L Calculation 1
1 Bandpass filter
=71 O Q =
E:H, "j,ﬁ, EE iﬂ ;“tl *E Bad Channel/Trial . 1
. . removal
fNIRS signal processing : /
l OD to Concentration
Intensity to OD . l
\ J
I— Block Average
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Signals in S1-D1 Effects of Bandpass filter
LPF =2 Hz LPF =0.1 Hz HPF = 0.01 Hz
Raw 760 nm (in V) Intensity to OD (cannot larger than 6.25/2 Hz) - e . LPF=0.1 Hz
S J | | | Hil
] [P i
: 2 e AWV TAY
Bandpass filter S A V\Mﬂ) I R
- o
0D to Conc o . 1T _
o0 171 05 Ft AT | .
\ J © Ll T kg o AN
| § WWMWMM . //'\/ - \ o
Block Average ® I"J\ AL L\
(-5 30) E “"‘W‘bf AR £ B \\ .
Time (second) ) ) “.; . n R R — :1‘ L I ] :; : “s0
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Without Motion corrections

Intensity to OD
'
Bandpass filter
| (HPF=0.01,LPF=0.1)
OD to Conc
'
Block Average
L (-5 30)
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Block Averages
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Right-arm

Left-arm

13

Signals in S1-D3

Raw 760 nm (in V)

03 |

|___._|_-
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Time (second)

0% o e 1w 20 2% 300 3% 400 50
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10 150 200 250 300 350 400 0 50 %00

Time (second)

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

Raw 760 nm (in V)
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50 wa 150

Time (second)
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B 58 o388 888§G§8

AHbO & AHDR (in micro mole)

8
|

50 100 150 00 250 300

Time (second)

1: for right-arm
2: for left-arm

350 400
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Visual Inspection
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0.52

o

¥
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Channel/Trial CV

« Coefficient of variation (CV)

cV = g>< 100%

e Channel CV (CVehan)

— Reject channels with CVy,,, >15 %

® Trial cv (CVma|)

— Reject trials with CVy,;, >5~10 %

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

CVin S6-D4

" Rejection_2015-05-07,

AEF REE BX0) WAV REH) ——————

Th&‘r:jection thresholds are: ora | 4 H!

channel > | oz §
CVirial > 5% ' 760 nm |

The group averaged CVstandstill_wl = 7.27%, CVstandstill_v2 = 6.70% ] |

The chamnels have to be rejected based om criteria are listed as belows, |

[Subject #1): NIRS-2015-05-07_002.nirs o l H ' '
Channel #8 54-D6, CVchannel_vl = 28.96%, CVchannel w2 = 27.46% aa! |
Channel #15 S6-D6, CVchannel_wl = 34,568, CVchannel_v2 = 19.76%

Channel #19 53-D6, CVchannel wl = 52.38%, CVchannel w2 = 52.47% | |
o =0 100 L] 200 El 00 Ll w00

The trials have to be rejected based on criteria are listed as belows,

[Subject #1]: N[RS-EO]S 05-07_002.mirs B — R O
Channe] #8 54-D6, Trial #1, CVtrial_vl = 28.33%, CVtrial_v2 = 26.17% e 850 nm- ! | _=J
Channel #& 34-D6, Trial #2, CVtrial vl = 31.09%, CVtrial w2 = 29.25%

Channel #8 54-D6, Trial #3, C\:‘trlal_vl = 28.86%, CVtrial_v2 = 25.11% 1 | ! !

Channel #8 34-D6, Trial #4, CVtrial_w 6.93%, CVtrial_v2 = 27.08% - | |oe]

Channel #8 54-D6, Trial #5, CVtrial_wl = 28.17%, CVtrial w2 = 27.95%

Channel #8 54-D6, Trial #6, CVtrial_vl = 27.36%, CVtrial_w2 = 24.58% o0

Channel #8 54-D6, Trial #7, CVtrial wl = 28.47%, CVtrial w2 = 25.27% |

Channel #8 54.D6, Trial #8, CVtrial_wl = 29.16%, CVtrial w2 = 27.19%

Channel #8 54.06, Trial #9, CVtrial vl = : T o

Channel #13 S6-D2, Trial #1, C¥trial v

Lc..ll:nnei “% Sg E% %ris: f2, gtria% v ‘o Ee wen  we w0 we oS00 380 ao0
annel £13 5 rial #6, CVirial v . . .

Channel #14 S6.04. Trial #1, CVtrialv High CV in trial #1 at 850 nm !!

Channel #14 56-D4, Trial #2, C¥trial v

Channel #14 $6-Dd, Trial #6, C¥trialw
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Bad Trial/Period Removal Post-processing Techniques
Block Averages T :
[ Intensity to OD ] AA_ AA AN * Spline mte_rPOIatlon _
T 03 A% 0L - e hmrMotionCorrectSpline.m
F— ~ ~ = e "Af._;'_ . . . .
[ Manually reject trials } _p.“s_;.f. e st “ss ~ Right-arm  Principal component analysis (PCA)
(rigled 11" Zuand ) AT o, “os hmrMotionCorrectPCA.m
TA) e . .
[ Bandpass filter } \: : N ~ « Wavelet filtering
(HPF=°-°i' LPF=0.1) o PR hmrMotionCorrectWavelet.m
D3 o D2 D4 . . .
[ 0D to Conc ] s —— « Correlation-based signal improvement (CBSI)
| o o e —— T hmrMotionCorrectCbsi
Block Average 0;5 ey o % ._M_DE
[ (-530) J s7 58
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Corrected by Spline Correction

[ Intensity to OD ]
}

Spline Corrected Signals

Block Averages . A
Motion Artifacts By Channel o ; . Raw 850 nm (in Y) . . AOD | AHbO & AHDR (in micro mole)
(0.5, 3.0, 10.0, 5.0) \ £ NN : - ! :: =
4 D1 D2 ) o4 iz 2] 003 | 8-
A A
L T X 002 | 04- -
Spline Motlon Correction A , =y f\ s st A 'f»gf _ Right-arm ! ! ! " 001 | 0z . HH
(0. 99) ) 0% AN, :r.\ns D6 k 5 D8 e g | | 4 1TV
M‘\t .-v\;‘ "‘-'-"-"( 08- / ! -0.01- 02
5T 58 i r .
Bandpass filter o o w s A 7/ :: ::
(HPF =0.01, LPF =0.1) PPN oy, . ’ _
T 03 o 02 04 0,08 - ALl
[ OD to Conc h__-%:h:h ﬁ;s: s:__ Hq:_h Left-arm % so 106 150 200 250 300 350 400 U%G s 100 150 200 260 300 350 400 0 50 100 150 200 250 800 350 400
‘ LR N O, P Time (second) Time (second) Time (second)
[ Block A n;;\_ __:__.__h_m o P o 1: for right-arm
ock Average 57 S8 2: for left-arm
(-5 30) J
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[ Intensity to OD ] [ Intensity to OD ] [ Intensity to OD ]
! v
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) 1
S
PCA Motlon Correction Wavelet Motion Correction Bandpass filter
~ (HPF =0.01, LPF =0.1)
(0.8 o 97) (1 5) 1
Bandpass filter Bandpass filter [ op t° Conc ] TH E E N D
(HPF = 001 LPF=0.1) (HPF = 001 LPF=0.1) alv|n4016@ymedutw
[ Cbsi Motlon Correction
oD to Conc [ oD to Conc ] (0)
] ! ]
Block Average Block Average Block Average
(-530) (-530) (-5 30)
http://www.ym.edu.tw/~cflu 24

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

http://www.ym.edu.tw/~cflu

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




