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( Nli; ) / NIRSport System Specifications

Dimensions: 105 mm x 170 mm x 40 mm (3.9"
X 6.7"x 1.6")

Weight: 350 g

Power Consumption: 3 W

No. of Detector Channels: 8

Sensitivity: < 1 pW

Dynamic Range: 60 dBopt

Sensor Type: Si Photodiode, active sensor
No. of lllumination Sources: 8(Time-
Multiplexed)

Wavelengths: 760 nm, 850 nm

Sampling rate: 62.5 Hz

¢ Emitter Type: LED

e Host Connection: USB 2.0 data + USB 2.0
power

LED optical sources

e A
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Si-PD Detectors

LED lllumination Active Optical Sensor

—— Plastic housing

= Amplifier electronics

Piper et al., Neuroimage 2014.
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Optode Positioning T Optode Positioning

54” or 56” cap Inner ring Color/Number marker Secure with Outer ring

Brain cap
(size 54, 56, 58)

International 0O o
10-5 system °
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Remove the interference from hair Optode Positioning
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Trigger Inputs

Logic level
o Positive edge triggered (low-to-high transitions)

Minimum pulse duration

o At least 10 ms long

. . 25-pin LPT parallel port
Maximum pulse duration

° No restriction .TW_; _
o Pulse separation at least 200 ms i . T R
e S
§§ .E'J Er=rT L maas, «-Lw.m
o —— ;‘ﬂ%
o s 1)
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S-D Configuration

Channel Masking
> Only for display
o Automatically adopted form the Topo Layout

. - £ B+ .
@ sources
@ Detectors

20 effective channels
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[ ChannelSetup | Topo Layout | Channel Masking |

Detector No.
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Setup Calibration

Reduce hair interference

Attach optodes to scalp
Adjust LED modulation (Configure Hardware = Advanced)

Gain Maps Signal Levels Signal-to-Noise Ratios

113 141 22 24

53 51 31 42 62 64

57 55 35 46 66 68

77 75 86 B8
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Signal Recording

Check signal quality

° Heart beats =
. . . Combgue nades Dagromes  Fee Opnors  Atout
o Baseline drifting | e oo [smmmizsion

g hou 2o

o Amplitudes F—

Normalize

LP filter cutoff { |

Event Triggers
W0 AN AT =T
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Signal Recording ' Physiological components

e Heartbeat, respiration, and blood pressure (Mayer waves)

Time (in frame)
287 325 350 375 400 425 450 475 500 525 550 575 600 625 662
S il ey et e G bl G ol e B Y R

¢ Heart beats

K . I e a8 :
¢ Baseline drifting { i ey
H H H ‘ H ' 0.03
e Amplitudes AR e : :
. h T A 08 __,hlu\,\ﬁ \.-w,',-‘,wﬂ v TV RN e AR A AN e _
¢ Event triggers B e P e R 0025 ariginal
5 A an ;\"«\_'\.‘\“\"‘ i N'“v‘w : w—v-} IM_";‘\ s :
H . H T e 4, A
£ & AAAARAS A o A A Y W"TW’N‘M\'W_,;«..‘ o W v W 002 ond
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g s At AnALL H’!nz\,-\u‘."l'\fJ"r"’:a,M;T" T A VWV i, g
E bk 4 A VY -}:‘\V‘-_ T JI:. §‘| T mwl'\‘"‘h"t X o o
(=] . R A, %‘E‘ Vi " wﬁi\‘v_“"‘vﬂ.m' w:._u Mayer waves
L J y - 0005
PO e e 10 L L |
v i : heart‘pulsatlon i .
o ; 10 10 10 0 1 2 3 4 5
(o nre
: : : Hz Hz
Time i 9 N e Fekete et al., 2011.
walking onset Ime jiysecon Turning notations
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High-Frequency Noise ’ Motion Artifacts

Movement of head, eyebrows, or the jaw
o A decoupling between the source/detector optodes and the scalp

Time (in frame) Time (in frame)
4500 4525 4550 4575 4800 4625 45850 4875 '00 4725 4750 4775 4B0O 4825 48

287 325 350 375 400 425 450 475 500 525 550 575 600 625 662
O—t i T roi i P ——

Signal artifacts
> A high-frequency spike
o A shift from the baseline intensity
o Low-frequency variations

Channel number

45 S0 55 s 65 70 75 80 85 90 95 100 106 73 35 7o s 7o s e s 0 s o 795
Time (in second) Time (in second)
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Motion Artifacts

Different shapes, frequency content, and timing

High amplitude, high frequency spikes
o Easily detectable

Lower frequency content
o Be harder to distinguish from normal hemodynamic signals

Data-dependent motion correction technique is demanded
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Motion Artifacts

Variations between machines, subjects and channels

Machines with miniature design
o Little inertia in inducing optode-scalp discoupling

Participants with less hair
o Fiber holder placed more tightly to the head
o Less artifacts motion

Channel variation
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Cross-Channel Artifacts

Likely Induced by a head movement.

Time (in frame)
12600 12635 3641 3675 3700 3725 3750 37TS 3B00 3825 3350 3&TS 3900 3925 3950 3978 018
; FAS A B s s v A e e At A

Time (in frame)

12264 12300 12350 12400 12450 12500 12350

FET R

Channel number

e

). el Sy o UK
A Wtz Wt

1662 1970 1975 1980 1985 1990 1995 2000 2005 010 2m%

Time (in second)

e T ) i . i ' . ) . i . ' )
2022 58358% 590 5 00 605 610 615 620 625 630 635 HA0643

Time (in second)
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Channel number

1808
farma

Noise/Artifacts

Artifacts caused by the posture changes (turning, sit-to-stand.. etc).

Fractal waves caused by the high-frequency noise.

Time (in frame)

4092 4125 4150 4175 4200 4225 4250 4275 4300 4325 4350 4375 4400 2425 Frral
0=t = i A i v . 4 s i ) i My

Time (in frame)
1850 1875 1900 192% 1950 1975 2000 202% 2050 2075 2100 2125 2150 2183

nrY

i v : gt
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Time (in second)

30 338

Time (in second)
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Check Data ' Event Logfile (*.evt)

Confirm the data size and contents. e |
BEH ZHE 220) BEN HEH)
I 0 0 0 0 0 0 0
(@s1-2s6)/6.25H2 <35 » % % % 340 d
=20s 1911 0 0 0 0 0 0 0
0S(C) » NIRx b Data » 2015-03-20_001 619 0 0 i 0 0 0 0 0
» B
3 i J H FEFRY U\
=" . - -~ s 0 o 1 6 0 0 b
[ |8 NIRS-2015-03-20_001.evt 2015/2/20 T 0. ESZHEHE 1KB ggi é 8 ? g 8 8 g 8
{ - | - T
P NIRS-2015-03-20_001.hdr 2015/3/20 T4 0.. HDREE 2KB i 0 0 0 0 0 0 D
NIRS-2015-03-20_001.5et 2015/3/20 T4 0., SET &3 1KB %g;% (IJ 8 é g 8 8 g 8
NIRS-2015-03-20_001.wl1 2015/3/20 T4 0.. WL &5 3,785 KB 1811 0 0 i 0 0 0 0 0
- 1923 1 0 0 0 0 0 0 0
NIRS-2015-03-20_001.wl2 2015/3/20 T 0. WIL2 BE 3,785 KB Wi 0 0 i 0 0 0 0 0
| NIRS-2015-03-20_001_config.txt 2015/3/20 T4 0. X=3H 1KB 2162 1 0 0 0 0 o o 0
3287 0 0 | 0 0 0 0 0
2400 1 0 0 0 0 0 0 0
3525 0 0 1 0 0 0 0 0
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Load Signal Data

Load *.wl1 or *.wl2 using MATLAB
>> load('NIRS-2015-05-07_002.wl1')

¢ Signal level
* Gain setup

EH NIRS_2015_05_07_002 <2655x64 double > * Noise level

1 2 3 4 3 =] 7 g 9
1 0.1267 0.0055 0.2760| 0.0043 0.0069| 1.8160e-04 0.0051 0.0085 0.C
2 01269 0.0025 0.2770) 0.0032 0.0019| 6.1700e-05 0.0027 0.0029 0.c
3 01269 0.0048 02781 0.0042 0.0031] 1.6680e-04 0.0023 0.0064 0.c
4 01281 0.0031 0.2847 0.0024 0.0030] 1.2100e-04 0.0028 0.0041 0.C
o 01270 0.004 8 0.2760| 0.0060] 0.0032| 1.5530e-04 0.0041 0.0053 0.C
4] 0.1255 0.0047 0.2720] 0.0046 0.0063| 1.4910e-04 0.0046 0.0062 0.c
7 01259 0.0021 02751 0.0020 0.0032| 1.0410e-04 0.0027 0.0056: 0.c
g 01265 0.0036| 02804 0.0052 0.0066) 1.2870e-04 0.0053 0.0051 0.C
9 01271 0.0037 02789 0.0031 0.0029 1.2490e-04 0.0031 0.00401 0.C
10 0.1248| 0.0036 0.2724 0.0036 0.0043| 1.0390e-04 0.0025 0.0046 0.c
11 0.1246| 0.0037 02727 0.0029 0.0052| 1.5860e-04 0.0024 0.0047 0.c
s n195nl nnmfa n274al 1 8420204 nnml Al A 2000e.NS A0 A A A2 nr

Time frames x overall channels (8*8)
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Q&A

Thanks for your attention :)
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