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講習內容安排

◦9:00~10:20 fNIRS原理簡介&實驗設計

◦10:30~12:00NIRSport2硬體介紹&操作

◦12:00~13:30 用餐與休息

◦13:30 ~14:50 Homer 3訊號處理

◦15:10~16:00 基礎統計分析&GLM
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HOMER & ATLASVIEWER

Homer3 and AtlasViewer are MATLAB applications that 
provide an open-source platform for the analysis and 
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 (SNIRF) that has been developed and adopted by a 
broad consortium of software and hardware developers. 
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https://openfnirs.org/software/homer/

Professor (BME, ECE)
Director of Neurophotonics
Center

Huppert, T., Diamond, S., Franceschini, M., Boas, D. (2009). HomER: a review of time-series analysis methods for 
near-infrared spectroscopy of the brain.

https://fnirs.org/resources/software/snirf/


Demo data
Recorded by NIRx NIRSport2 model.

2021/3/6 CHIA-FENG LU, ALVIN4016@NYCU.EDU.TW 4

Homer3 fNIRS data format (*.snirf, new)

Homer2 fNIRS data format (*.nirs, old)



Source-Detector (SD) Layout
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sources

detectors

With short-distance 
detector around each 
source.

channels



Short-Distance Detector (SDD) Setup
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SDD: Mainly from scalp
Mainly from cortex
With partly coverage of scalp
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With short-distance 
detector around 
each source.



Load old HOMER2 (*.nirs) Data Format
MATLAB mat-file format

>> load('2021-03-04_003.nirs','-mat')

aux: auxiliary signal
d: dual-wavelength signals for all channels
s: event time points
t: time axis in second
SD: source/detector geometry
SD.ml: lists of source-detector channels
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Install Homer3
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1. Set Path

2. Add with Subfolders

3. Select Homer3-master root folder



Initialize Homer3
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Errors when initializing Homer3
Error using datetime (line 636)
Could not recognize the date/time format of  '28-二月-2021 02:43:55' using the locale 
'zh_TW'. You can specify a format using the 'InputFormat' parameter.

Error in FuncRegClass/DateLastModified (line 397)
if  datetime(file.date,'locale','system') > lastdt

Error using datetime (line 636)
Could not recognize the date/time format of  ‘03-三月-2021 15:15:10’ using the locale 
‘zh_TW'. You can specify a format using the 'InputFormat' parameter.

Error in RegistriesClass/IsValid (line 363)
if obj.funcReg(ii).DateLastModified() > datetime(regfile.date,'locale','system')
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http://www.ym.edu.tw/~cflu/Homer3-master.zip

http://www.ym.edu.tw/~cflu/Homer3-master.zip


Homer3 User Interface
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Data Plot

File List

Probe Plot

Data Plot Types

Processing
Control

Display 
Control

Processing
Setup



ProcStreamEditGUI
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Function Library

Function Description

Employed Function



ProcStreamOptionsGUI

Processing Control 

 Options
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Function name

Input Variable Parameters



Homer File formats
Probe source-detector geometry : *.sd files

fNIRS experimental data                : *.nirs files (old Homer2)

fNIRS experimental data                : *.snirf files (new Homer3)

Data processing stream                 : *.cfg files

Processed data files                        : groupResults.mat
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訊號處理流程
fNIRS signal processing
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fNIRS Signal Processing Flow
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Motion correction

Bandpass filter

OD to Concentration

Block Average

Visual Inspection
on raw signal

Trial removal

Prune Channel
(Bad channel removal)

Intensity to OD

Motion detection



Visual Inspection
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Visual Inspection
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Physiological components
• Heartbeat, respiration, and blood pressure (Mayer waves)
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Fekete et al., 2011.

1~2 Hz~0.4 Hz
~0.1 Hz



View Short-Distance Channels
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S1-D15



Visual Inspection
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Bad signal quality 

Sufficient signal quality



Edit (Add/Delete) Stimulate Marks
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or



2021/3/6 CHIA-FENG LU, ALVIN4016@NYCU.EDU.TW 27



2021/3/6 CHIA-FENG LU, ALVIN4016@NYCU.EDU.TW 28



2021/3/6 CHIA-FENG LU, ALVIN4016@NYCU.EDU.TW 29



2021/3/6 CHIA-FENG LU, ALVIN4016@NYCU.EDU.TW 30

https://openfnirs.org/community/homer3-
forum/issue-with-homer3-update/



Motion Correction Techniques

Spline interpolation 
◦ hmrMotionCorrectSpline.m

Principal component analysis (PCA) 
◦ hmrMotionCorrectPCA.m

Wavelet filtering 
◦ 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



Edit Options

2021/3/6 CHIA-FENG LU, ALVIN4016@NYCU.EDU.TW 32



2021/3/6 CHIA-FENG LU, ALVIN4016@NYCU.EDU.TW 33



2021/3/6 CHIA-FENG LU, ALVIN4016@NYCU.EDU.TW 34



2021/3/6 CHIA-FENG LU, ALVIN4016@NYCU.EDU.TW 35

With motion corrections
(wavelet+CBSI)
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With motion corrections
(wavelet)
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Without motion corrections
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Motion correction by targeted 
recursive PCA
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Without Motion corrections
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Block Averages

Right-arm

Left-arm

Intensity to OD

Bandpass filter
(HPF = 0.01, LPF = 0.1)

OD to Conc

Block Average
(-5 30)



Motion artifacts in S6-D4
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Raw 760 nm (in V) ΔOD ΔHbO & ΔHbR (in micro mole)

Time (second) Time (second) Time (second)

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



Corrected by Spline Correction
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Block Averages

Right-arm

Left-arm

Motion Artifacts By Channel
(0.5, 3.0, 10.0, 5.0)

Spline Motion Correction
(0.99)

OD to Conc

Block Average
(-5 30)

Intensity to OD

Bandpass filter
(HPF = 0.01, LPF = 0.1)



Spline Corrected Signals
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Raw 850 nm (in V) ΔOD ΔHbO & ΔHbR (in micro mole)

Time (second) Time (second) Time (second)

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



Recommended Processing Flows
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Motion Artifacts By Channel
(0.5, 3.0, 10.0, 5.0)

PCA Motion Correction
(0.8~0.97)

OD to Conc

Block Average
(-5 30)

Intensity to OD

Bandpass filter
(HPF = 0.01, LPF = 0.1)

Motion Artifacts By Channel
(0.5, 3.0, 10.0, 5.0)

Wavelet Motion Correction
(0.1~1.5)

OD to Conc

Block Average
(-5 30)

Intensity to OD

Bandpass filter
(HPF = 0.01, LPF = 0.1)

OD to Conc

Block Average
(-5 30)

Intensity to OD

Bandpass filter
(HPF = 0.01, LPF = 0.1)

Cbsi Motion Correction
(0)

…



Q & A
Thanks for your attention : )
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盧家鋒 Chia-Feng Lu, PhD


