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BOLD That means you get two number per
Measurement oxy- and . . ..
signal location at a time in NIRS
deoxy-Hb
Temporal resolution 10Hz 0.5Hz In fMRI TR is usually 2s
Spatial resolution 30mm 2-4mm
Measurable region Only Ent!re
surface brain
Real-time application easy difficult
Real-life application easy difficult such as ex.erC|se, natural
conversation etc
Hyperscanning application easy difficult
Cost Cheaper Expensive NIRS price largely depends on the
$100-500K >$2M number of channels
Maintenance Cost Cheap Expensive AGSUES .mamtenarfce Rt
usually requires a on-site expert
Portability Can No There are sc?me portable NIRS
be devices available
Signal to noise ratio lower higher
Subj(.-'_‘CtS with Denjcal Braces and Safe might not be safe
Retainers, or ear rings
Subjects with Pacemaker or metals in
Safe unsafe

brain
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Cui, Bryant, Reiss (2012) NIRS-based hyperscanning reveals increased interpersonal coherence in
superior frontal cortex during cooperation Neurolmage 59(3) 2430-7
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Cui, Bryant, Reiss (2012) NIRS-based hyperscanning reveals increased interpersonal coherence in
superior frontal cortex during cooperation Neurolmage 59(3) 2430-7



W =R BB AE— B L, R
HoANER —82FEH, —RARPAR,

—HELE, —BFMR, —BESER
M—BARE. IANANIZSE—D
E—H B AR IRE X577

Jiang, Chen, Dai, Shi, Ding, Liu, Lu (2015) Leader emergence through interpersonal neural synchronization PNAS
112(14) 4274-9
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Duan, Dai, Xiao, Sun, Li, Zhu (2015) Cluster imaging of multi-brain networks (CIMBN): a general framework for
hyperscanning and modeling a group of interacting brains Frontiers in neuroscience 9() 267

Ikeda, Nozawa, Yokoyama, Miyazaki, Sasaki, Sakaki, Kawashima (2017) Steady Beat Sound Facilitates both
Coordinated Group Walking and Inter-Subject Neural Synchrony Frontiers in human neuroscience 11() 147
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Pan, Cheng, Zhang, Li, Hu (2017) Cooperation in lovers: An fNIRS-based hyperscanning study Human brain
mapping 38(2) 831-841

Pan, Dikker, Goldstein, Zhu, Yang, Hu (2020) Instructor-learner brain coupling discriminates between instructional
approaches and predicts learning Neurolmage 211() 116657

Hou, Song, Hu, Pan, Hu (2020) The averaged inter-brain coherence between the audience and a violinist predicts
the popularity of violin performance Neurolmage 211() 116655

Miller, Vrticka, Cui, Shrestha, Hosseini, Baker, Reiss (2019) Inter-brain synchrony in mother-child dyads during
cooperation: An fNIRS hyperscanning study Neuropsychologia 124() 117-124
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Khoe, Low, Wijerathne, Ann, Salgaonkar, Lomanto, Choi, Baek,
Tam, Pei, Ho (2020) Use of prefrontal cortex activity as a
measure of learning curve in surgical novices: results of a
single blind randomised controlled trial Surgical endoscopy
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Kenville, Maudrich, Carius, Ragert (2017) Hemodynamic Response Alterations in Sensorimotor Areas as a Function
of Barbell Load Levels during Squatting: An fNIRS Study Frontiers in human neuroscience 11() 241
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Liu, Zhang, Xu, Huo, Tan, Li, Yuan (2017) Effective Connectivity Analysis of the Brain Network in Drivers during
Actual Driving Using Near-Infrared Spectroscopy Frontiers in behavioral neuroscience 11() 211
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de Oliveira, de Paula Machado, de Paula, de Moraes, Nahin, Magalhdes, Novi, Mesquita, de Miranda, Bouzada
(2018) Association between hemodynamic activity and motor performance in six-month-old full-term and preterm
infants: a functional near-infrared spectroscopy study Neurophotonics 5(1) 011016
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Yang, Chen, Shao, Yan, Yue, Jiang (2019) Effects of Tai Chi Chuan on Inhibitory Control in Elderly Women: An fNIRS
Study Frontiers in human neuroscience 13() 476



Baker, Rojas-Valverde, Gutiérrez, Winkler, Fuhrimann, Eskenazi, Reiss, Mora (2017) Portable Functional
Neuroimaging as an Environmental Epidemiology Tool: A How-To Guide for the Use of fNIRS in Field
Studies Environmental health perspectives 125(9) 094502
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Tian, Yennu, Smith-Osborne, Gonzalez-Lima, North, Liu (2014) Prefrontal responses to digit span memory phases in

patients with post-traumatic stress disorder (PTSD): a functional near infrared spectroscopy study Neurolmage.
Clinical 4() 808-19
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Measurement on
temporal variation

Spontaneous hemodynamic fluctuations
from fNIRS

Xu, Liu, Yu, Li, Yu, Cheng, Li (2020) Characterizing autism spectrum disorder by deep learning spontaneous brain
activity from functional near-infrared spectroscopy Journal of neuroscience methods 331() 108538
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Signal Acquisition

NIRS Instrument with
-Signal Generator
*Photo Multiplier
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-ADC
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*Raw DC & phase
*Stimulus codes
*Devired HbO, HbR
conc.

BCI

Signal Processing

*LP & HP filters

*Temporal smoothing
Artifact correction:

*Head movement,

*probe movement &
*physiological noise

*Feature vectors of
ﬁo & HbR conc.

Class
Label
(left or right)

¢

Pattern Classification

«Training, Validation
& online classificaton
using
SVM
*HMM
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Sitaram, Zhang, Guan, Thulasidas, Hoshi, Ishikawa, Shimizu, Birbaumer (2007) Temporal classification of
multichannel near-infrared spectroscopy signals of motor imagery for developing a brain-computer

interface Neurolmage 34(4) 1416-27



Gao, Cai, Wang, Wang, Zhang, Yan (2019) Probing prefrontal
cortex hemodynamic alterations during facial emotion
recognition for major depression disorder through functional
near-infrared spectroscopy Journal of neural engineering 16(2)
026026
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Gao, Cai, Wang, Wang, Zhang, Yan (2019) Probing prefrontal
cortex hemodynamic alterations during facial emotion
recognition for major depression disorder through functional
near-infrared spectroscopy Journal of neural engineering 16(2)
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Wang, Tian, Reddy, Nalawade, Barrett, Gonzalez-Lima, Liu (2017) Up-regulation of cerebral cytochrome-c-oxidase
and hemodynamics by transcranial infrared laser stimulation: A broadband near-infrared spectroscopy
study Journal of cerebral blood flow and metabolism 37(12) 3789-3802
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Wang, Tian, Reddy, Nalawade, Barrett, Gonzalez-Lima, Liu (2017) Up-regulation of cerebral cytochrome-c-oxidase
and hemodynamics by transcranial infrared laser stimulation: A broadband near-infrared spectroscopy
study Journal of cerebral blood flow and metabolism 37(12) 3789-3802
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