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講習內容安排

◦ 9:00~10:20 fNIRS原理簡介&實驗設計

◦ 10:30~12:00 NIRSport2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 GLM&基礎統計分析
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GLM with SS regression
Improve signal quality
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Eliminate confounding noise
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GLM deconvolution model

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 I 
errors) of detecting evoked hemodynamic responses.
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An event-related design would be better.
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Apply general linear model (GLM) to 
estimate hemodynamic response 
function (HRF)
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HRF estimated by GLM with regression 
of short separation channels 
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HRF estimated by GLM without 
regression of short separation channels 
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Luhmann et al. NeuroImage 208 (2020)Canonical Correlation Analysis (CCA)

General linear model (GLM)

Will be included in Homer3.
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https://nirx.net/webinars

NIRS/Brain AnalyzIR Toolbox

Santosa H, Zhai X, Fishburn F, Huppert T. The NIRS brain AnalyzIR
toolbox. Algorithms. 2018 May;11(5):73.

https://bitbucket.org/huppertt/nirs-toolbox/wiki/Home



定量分析
fNIRS Quantitative Analysis
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Processed Data from HOMER2/HOMER3
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• MATLAB mat-file format (*.nirs)
– load('Subj01.nirs','-mat')

• procInput:
– Employed functions and parameters 

• procResult:
– Processed signals and parameters

• tIncMan:
– Manually excluded time interval

Homer2 (*.nirs)

Homer3 (*.mat)

• MATLAB mat-file format
– load('2021-03-04_003.mat')



ProcResult (1/2)

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

dc: Hb concentration signals
◦ data length x Hb components (HbO, HbR, 

Hbtotal) x channels

dcAvg: block averages of Hb signals
◦ Block length x Hb components x channels

x conditions

dcAvgStd: STD of block averages
◦ Block length x Hb components x channels

x conditions
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ProcResult (2/2)

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

nTrials: number of each condition
◦ 1 x conditions 

tIncAuto: excluded time interval 
◦ Data length x 1

tIncChAuto: excluded time interval for 

each channel
◦ Data length x (channel x 2 wavelengths)
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Plot Signals from *.nirs
Please run PlotSigNIRS.m and load a *.nirs file
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Example Dataset
10 subject processed files in the downloaded data folder

14 channels, 3 conditions (60 s)
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1. Normal-pace walking (NW) 
2. Walking while performing a cognitive task (WCT) 
3. Walking while performing a motor task (WMT)

Motion Artifacts By Channel
(0.5, 2.0, 20.0, 5.0)

Spline Motion Correction
(0.99)

OD to Conc

Block Average
(-5 60)

Intensity to OD

Bandpass filter
(HPF = 0.01, LPF = 0.1)

Lu et al. PloS one. 2015 Jun 16;10(6):e0129390.



Quantitative Analysis
Signal mean (SM) during task block (within the period of 5~25 s)

Area under curve during task block (within the period of 5~25 s)

Signal slope (SS) within first 2~7 seconds during task block
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Quantitative Analysis
Please run QuanAnalysis_excel.m
◦ Load *.nirs files in the selected folder

◦ Plot mean signals for each channel and condition

◦ Calculate values of interest
◦ SM, Area under curve, SS

◦ Output results into Excel files
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Output to Excel files
Output data
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相關性分析
fNIRS Correlation Analysis
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Correlation Analysis
Cerebral oxygenation vs. behavior !?
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Perform Correlation Analysis
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Scatter plots 

ListPlease run HbCorrAnalysis.m

load data_gait folder



Notes
Use the partial correlation analysis to remove confounding effects 
(age, gender,…).

Use false discovery rate (FDR) to correct for the multiple correction.

Use the scatter plots to check the data distributions.
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Q & A
Thanks for your attention : )
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盧家鋒 Chia-Feng Lu, PhD


