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- 09:10~11:00 fNIRSIRIER 7T

- 10:10~11:00 fNIRSE #5851
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°12:00~13:30 AEHEKR

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

> 14:30~15:20 fNIRS1ZZEGH 5% B2 38 A A2

> 15:30~16:20 fNIRSEUER A5 R =2 1R BAAHRA M D AT
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g HOMER Processed Data

Processed Data from HOMER2

MATLAB mat-file format (*.nirs) EEES
— load('.\data\Subj01.nirs','-mat’) Narme ~
€ SD
proclnput: FH aux
— Employed functions and parameters  [Hd
) 1 ml
procResult: 4 procinput
— Processed signals and parameters procResult
tIncMan: s

— Manually excluded time interval T tincMan

userdata
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Value

Ix7 struct
10446x1 double
10446x28 double
28x4 double

IxT struct

Ix1 struct
10446x3 double
10446x1 double
10446x7 double
Ix1 struct




ProcResult .

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

1x1 struct with 13 fields

ProcResult .

dc: Hb concentration signals Field ~
o data length x Hb components (HbO, HbR, dod
dc
Hbtotal) x channels dodavg
. dcAvg
dcAvg: block averages of Hb signals dodAvgstd
> Block length x Hb components x channels deAvgstd
. dodSum2
x conditions desum2
tHRF
dcAvgStd: STD of block averages nTrials
sD
Block length x Hb components x channels T tincAuto
x conditions 5 tincChAuto
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Value

10446x28 double
10446x3x74 double
[
4-D double
[
4-D double
7]
4-D double
X509 double
[3.3.3]
[7
10446x7 double
70446x28 double

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

nTrials: number of each condition Field ~
e 1 x conditions dod
dc
tincAuto: excluded time interval :2:5;9
° Datalengthx 1 dodAvgstd
dcAvgStd
tIncChAuto: excluded time interval for dodSum?
dcSum?2
each channel tHRF
nTrials
o Data length x (channel x 2 wavelengths) )
-H tincAuto
-H tIncChAuto
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Value

10446x28 double
10446x3x74 double
18

4-D double

g

4-D double

g

4-D double
1x509 double
13,331

i

10446x7 double
10446x28 double

Amplitude (V)

Plot Signals from *.nirs

Please run PlotSigNIRS.m and load a *.nirs file

Dual-wavelength raw signals
T T 400

Block-average Signals

°
®

Hb changes (micro-mole)

e — AN
=7
oy fNIRS Quantitative Analysis

1 1 1 1 1 1 1 -100 1
200 400 600 800 1000 1200 1400 1600 -10 0
time (s) time (s)
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Example Dataset Processing flow

10 subject processed files in the downloaded data folder CV calculation .
[ Intensity to OD ]
14 channels, 3 conditions (60 s) 1
The rejection thresholds are:
_ Egchqn?el 70%5% Motion Artifacts By Channel
. &= ~ EYXAE g trial =

1. NorI:'naI-parcleI wall:;ng (Nw) . , = LG = The group averaged CVstandstill wl = 1.44%, CVetandstill w2 = 1.93% (0.5,2.0,20.0, 5.0)
2. Walking while performing a cognitive task (WCT) o =n =
3. Walking while performing a motor task (WMT) & Subj0Lnirs 2015/5/28 £0.. NIRs 8% The channels have to be rejected bazed on criteria are lizted az belows, ) * )

| SubjD2.nirs 2015/5/27 T 1.. NIRS 8% [Séﬁject1#’;%:8?5%01631{5 Lol = 38,76 CTehannel o3 = 35 13 [Spllne Motion Correction

A . R = anne -D3, CVchannel wl = 38.78%, CVchannel w2 = 35.

&] Subj03.nirs 2015/5/27 B 1 NIRS 8% Channel #3 S5-I5, (Wchannel_wl = 38.20%, CVchannel w2 = 35.36% (0.99)

& | Subj04.nirs 2015/5/27 TS 1. NIRS 8% [Subject #8]: Subj08.nirs l

& Subjos.nirs 2015/5/27 F5=1. NIRS B= Channel #5 34-D4, CVchannel wl = 24.14%, CVchannel w2 = 14.09% Bandpass filter

& | Subj0B.nirs 2015/5/27 T4 1. NIRS B8 The trialz have to be rejected bamed on criteria are lizted az belows, (HPF = 0.01, LPF = 0.1)

Subi07 2015/5/27 F=1 MRS 55 [Subject #1]: Subj0l.nirs e 2
@ | subsnirs vLalaiel - == Channel #§ S5-D5, Trial #4, CVtrial wl = 8.69%, CVtrial w2 = 10.02%
Subjos. 2015/5/27 5 1.. MRS BE [Subject #8]: SubjO3.nirs

@ e e - Channel #5 S4-Dd, Trial #2, Citrialwl = 16.04%, CVtrialv2 = 10.43% 0D to Conc

@ | Subj09.nirs 2015/5/27 B L. NIRS E% Channel #5 S4-D4, Trial #4, CVtrial wl = 39.86%, CVirial w2 = 18.58% ‘

L Subj10.nirs 2015/5/27 T 1 NIRS = Channel #5 54-D4, Trial #3, CVtrial_wl = 19.59%, CVtrial_w2 = 12.52%

Channel #5 54-D4, Trial #9, CVirial wl = 39.73%, CVirial w2 = 12.74% [ Block Average J
(-5 60)
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Quantitative Analysis | Quantitative Analysis

Signal mean (SM) during task block (within the period of 5~25 s) Please run QuanAnalysis_excel.m
Area under curve during task block (within the period of 5~25 s) > Load *.nirs files in the selected folder
> Plot mean signals for each channel and condition
o Calculate values of interest

o SM, Area under curve, SS
o Qutput results into Excel files

Signal slope (SS) within first 2~7 seconds during task block

Block-average Signals Block-average Signals

Hb changes (micro-mole)
Hb changes (micro-mole)

10 5 o 5 10 15 20 25 30 35
time (s) time (s)
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Output to Excel files

Output data

Lo i

O oo |3 oy o | o [ |

(=

A

Subj #1
Subj #2
Subj #3
Subj #4
Subj #5
Subj #6
Subj #7
Subj #3
Subj #9
Subj #10

B & D E E G H 1 ) K
1 1 2 3 4 5 6 7 g 9 10
221647 039295 845542 889339 610277 11295 859166 147985 4.35418  7.0636
1463425 19.51131 1185311 6.734353  14.4422 1253427 1161112 9.287581 13.28279 26.14657
6.850832 8639391 -15.0624 17.29997 117926 9971544 1919651 2741524 4836163 6419013
1341732 2289837 16.75914 123058 1043942 4347504 1211043 157653 11.09249 1744522
2439119 1082365 1245225 17.05715 2933162 153594 129121 2645349 3916727 14.54892
2230749 2470315 3093 203729 -10.4835 9.794145 0.13395 0.641702 2549545 446562
3553937 13.13602 9.915778 7899169 1395014 1661813 3006788 290131 1166749 16.17623
1137175 13.25097 1551850 14.00349 0831937 8441872 14.43075 17.58827 3520416 8449635
12.52801 6058982 4.1806033 2055845 5618188 011519 4904640 7.773187 -1.8205 -D.68195
2790544 1559226 3094436 3060464 2133821 10.7701 47.18935 49.73234 36.38393 59.20849

W Ave /WCT Avg /WHMT Avg

WCT _Area /WM Area /NW_Slope .

“WCT_Slope | WMT_Slope ¢

L M

11 12
51188 28265
9.355034 9.062778
6.735763 3.951636
8.113366 7.290436
16.32659 11.90317
0.99295 448382
1419464 12.79333
1473077 1169119
9.057805 1.033822
40.26558 32.38032

N
13
256812
1534364
1707166
11.31536
20.2220%
-1.62093
22.12574
10.9844
1.168613
30.98159

(8]
14
-1.65084
137941
2360687
10.56169
15.16636
0.4104
17.29086
8.321469
-1.03605
3244865
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fNIRS Correlation Analysis

Correlation Analysis

Cerebral oxygenation vs. behavior !?

. . A B (2 D E F G H I ] K
e SLIbJOl.r‘III’S 1 speed{com)  cadence  simde e  strde length speedicog) cadence  sinde nme sinde length  speed{mctor)  cadence
& | Subj02.nirs 2 Subil

. . 3 ] 9.2 1132 1055 e 81 1 83605 100.4 13
| Subj03.nirs 4 2 08 1217 054 9723 1038 094 SRS |8 13
@ Subjm,nirs =] 3 9.1 1161 1035 98815 bR L 95,74 103.1 13

A ) 6 (Subj02
& | Subj05.nirs 7 1 1071 1032 115 12451 ®9 w7 117,02 1077 11
& | SubjDE.nirs 8 2 1051 1082 11 116,005 105.1 1047 11936 1087

. . g 3 1075 1094 109 11922 103.1 1058 17.795
& | Subj07.nirs 10 Susits
& | Subj08.nirs 11 1 1151 118 10685 125,025 907 1015 117 100,73 1147 1

A ) 12 2 1094 1068 112 122,245 %1 105 L4 112,805 107.2
@ Subj0Sinirs | |45 : ol 17 108 12203 ™ 11 18 s ms N
& | Subj10.nirs 14 Subi i ) il )

15 1 1086 1123 1055 11602 113 1082 11 113.485 1034 11
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Perform Correlation Analysis

Please run HbCorrAnalysis.m

load data_gait folder
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Correlation Results | Notes

List Use the partial correlation analysis to remove confounding
[Cond.3: motor] Significant Correlations with Speed : effects (age gen de r.. ) .

(Ch.3: S3-D3) R = 0.49472, P = 0.0074442. ! ’

(Ch.4: $3-D5) R = 0.53995, P = 0.0030193. Scatter plot.

Ch.7:55-D3) R = 0.66982, P = 9.6699e-05. catter plots . .
ECh_a: ss_Dsi R = 0.44878, P = 0.0166.  R=-044244p=0023615 _  R= 043827 .p= 0.025124 Use false discovery rate (FDR) to correct for the multiple
(Ch.13: $8-D7) R = 0.50211, P = 0.0064758. g 140 6o 8 g o @ o0 correction.

(Ch.14: S8-D8) R = 0.41047, P = 0.030037. s Mo Pees— | T ®o 0 G
[Cond.3: motor] Significant Correlations with Cadence : § 100 3 OO Oy m 100 ° g Z o
[Cond 3: motor] Significant Correlations with StrideTime: | § % 35— 555500 8 * 50 5 100 200 Use the scatter plots to check the data distributions.
[Cond.3: motor] Significant Correlations with StrideLength : Oxygen index Oxygen index

(Ch.3:53-D3) R = 0.44914, P = 0.016504. _ R=045098 ,p=0020761 _  R=0.43758 p = 0.025379
(Ch.4: $3-D5) R = 0.51752, P = 0.0047961. g wor——5 o 8 120 ©
(Ch.7:S5-D3) R = 0.73847, P = 7.2398e-06. Buolo gt 3 20 g
(Ch.8: S5-D5) R = 0.39815, P = 0.03587. gl 59,8 o | g 100 20 ©
(Ch.9: $6-D4) R = 0.52222, P = 0.0043636. = sol__° z %% o0
(Ch.13: 58-D7) R = 0.53457, P = 0.0033835. Z  -l00 0 100200 300 = 0 100 200

Oxygen index Oxygen index

(Ch.14: S8-D8) R = 0.47762, P = 0.01016.
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[EZ #£ Chia-Feng Lu, PhD

Q&A

Thanks for your attention :)
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