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講習內容安排
◦ 09:10~11:00 fNIRS原理簡介
◦ 10:10~11:00 fNIRS實驗設計
◦ 11:10~12:00 fNIRS探頭擺放設計與位置確認
◦ 12:00~13:30 用餐與休息
◦ 13:30~14:20 fNIRS實驗操作技巧
◦ 14:30~15:20 fNIRS標準訊號處理流程
◦ 15:30~16:20 fNIRS數據結果呈現與相關性分析
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資料繪製
HOMER Processed Data

32015/5/28 Lesson 13, Chia‐Feng Lu HTTP://WWW.YM.EDU.TW/~CFLU

Processed Data from HOMER2
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• MATLAB mat-file format (*.nirs)
– load('.\data\Subj01.nirs','-mat')

• procInput:
– Employed functions and parameters 

• procResult:
– Processed signals and parameters

• tIncMan:
– Manually excluded time interval



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

2015/5/28 Lesson 13, Chia‐Feng Lu HTTP://WWW.YM.EDU.TW/~CFLU 7

0 200 400 600 800 1000 1200 1400 1600
0.24

0.26

0.28

0.3

0.32

0.34

0.36

0.38

0.4

0.42

0.44

time (s)

A
m

pl
itu

de
 (V

)

Dual-wavelength raw signals

 

 
760 nm
850 nm

-10 0 10 20 30 40 50 60 70
-100

-50

0

50

100

150

200

250

300

350

400

time (s)

H
b 

ch
an

ge
s 

(m
ic

ro
-m

ol
e)

Block-average Signals

 

 
HbO
HbR

定量分析
fNIRS Quantitative Analysis
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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)

Processing flow
CV calculation
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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)

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

Please run HbCorrAnalysis.m

load data_gait folder
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Correlation Results
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Scatter plots 

List

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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