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Hyperscanning with fNIRS

Hyperscanning refers to neuroimaging two or more people at the 
same time to study the brain during interaction.

Application Examples:

● Social interaction
● Parent-child interactions
● Cooperation and competition
● Creative group tasks
● Social self-perception / disorders
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Hyperscanning in Relational Neuroscience

De Felice et al. (2025)

https://www.sciencedirect.com/science/article/pii/S0149763424004482
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fNIRS hyperscanning: Motivation
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fNIRS Hyperscanning is popular!

Hakim et al. (2023)

https://www.sciencedirect.com/science/article/pii/S1053811923005050
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Hyperscanning with fNIRS

Why use fNIRS for Hyperscanning?

● Comfortable and easy to apply

● Suitable for all age groups

● Wireless & mobile

● Robust to motion

● Naturalistic environments & Ecological validity

● Compatible with other modalities (EEG, physio 

measures, motion capture, etc.)



NIRx hardware & software solutions
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Product Launches

Product launches from 2000 until today

2000

DYNOT 936 

2004

DYNOT 232 

2008

NIRScout

2012

NIRSport
2018

NIRSport2

2019

Satori and 
Turbo-Satori 

2022

Borealis

2021

NIRxWINGS1

2023

EFE and MLI 
in Aurora 

2020

Hyperscanning App

A brief overview of the NIRx portfolio:
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Hyperscanning configurations

Single Device Multiple Devices

Currently tested for up to 
10 NIRSport2 devices for 
concurrent hyperscanning
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Single device hyperscanning: NIRSport2

Single Device
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Multiple device hyperscanning: NIRSport2

Multiple Devices

Acquisition PC
NIRSport2 

WiFi
Access 

Point WiFi
Access 

Point
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Solution for NSP2: The Hyperscan App

One interface for status and control

Single Device Multiple Devices Presentation software, e.g.,

Presentation software, e.g.,
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Other requirements?

Although the Hyperscan App allows you to control the different 

recording instances, it is recommended to send shared triggers to 

achieve accurate synchronization of the two data streams. 
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Detour: What is a trigger?
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Summary: Hyperscan options with NIRSport2

Single device Multiple Devices

Coverage Max. configuration 8x8 for 2 subjects 32x32 for 4 subjects

16x16 for up to 10 subjects*

Triggering Manual (button press) Yes No

TTL No** Yes

LSL Yes Yes

Add-ons Accelerometer Yes Yes

NIRxWINGS No** Yes

* Configurations listed were tested in a controlled environment; more might be possible with more powerful PC.
** Coming up in future Aurora versions.



Hyperscanning application examples



NIRx

Intro to Hyperscanning

Hyperscanning task types

● Imitation tasks: One participant imitates the other’s movements or behaviors; 

● Coordination/joint tasks: Participants try to move as synchronized as possible; 

● Eye contact/gaze tasks: Look in each other’s eyes, or look towards the third object; 

● Economic games/exchanges: One participant provides an economic offer while the 

counterpart need to make a decision on whether they wanted to take it or not; 

● Cooperation and competition tasks: Participants need to achieve a goal cooperatively 

or competitively;

● Interactions in natural scenario: Escape the lab environment and measure under real 

world conditions;

● Conversation: fNIRS allows to measure subjects during free speech

MY Wang et al. 2018 18

https://doi.org/10.21037/qims.2018.09.07
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Example 1: One of the first fNIRS hyperscanning studies

19

Cui et al., 2012

https://pubmed.ncbi.nlm.nih.gov/21933717/
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Example 2: Synchrony during cooperation

20

Mayseless et al. 2019
Nguyen et al. 2020.

https://pubmed.ncbi.nlm.nih.gov/31493532/
https://pubmed.ncbi.nlm.nih.gov/31927470/
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Example video
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Example 3: Hyperscanning during motion

Vanzella et al. (2019)

https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2019.00164/full
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Example 4: Integrating brain and body synchrony

Guglielmini et al. 2022.

Hamilton, A. F. C. 2020. 
Embodied mutual prediction theory: 

23

https://www.spiedigitallibrary.org/journals/neurophotonics/volume-9/issue-02/026601/Systemic-physiology-augmented-functional-near-infrared-spectroscopy-hyperscanning--a/10.1117/1.NPh.9.2.026601.full?SSO=1
https://www.cell.com/neuron/fulltext/S0896-6273(20)30886-2?_returnURL=https%3A%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS0896627320308862%3Fshowall%3Dtrue
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A couple of NIRx features

✓ Unmatched data quality through hair

✓ Modular and scalable

✓ Cap sizes for all age groups available

✓ Flexible montages

✓ Fully supported tools and tutorials

✓ Possibility to integrate physiological and other measures

✓ Strong track record in peer-reviewed (hyperscanning) research



Further resources
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Hyperscanning resources

26

Hyperscanning (fNIRS) reviews

• Barde, A., Gumilar, I., Hayati, A. F., Dey, A., Lee, G., & Billinghurst, M. (2020). A review of hyperscanning and its use in 
virtual environments. Informatics, 7(4), Article 4. https://doi.org/10.3390/informatics7040055

• Czeszumski, A., Eustergerling, S., Lang, A., Menrath, D., Gerstenberger, M., Schuberth, S., Schreiber, F., Rendon, Z. Z., & 
König, P. (2020). Hyperscanning: A valid method to study neural inter-brain underpinnings of social interaction. 
Frontiers in Human Neuroscience, 14, Article 39. https://doi.org/10.3389/fnhum.2020.00039

• Czeszumski, A., Liang, S. H.-Y., Dikker, S., König, P., Lee, C.-P., Koole, S. L., & Kelsen, B. (2022). Cooperative behavior evokes 
interbrain synchrony in the prefrontal and temporoparietal cortex: A systematic review and meta-analysis of fNIRS 
hyperscanning studies. eNeuro, 9(2), ENEURO.0268-21.2022. https://doi.org/10.1523/ENEURO.0268-21.2022

• TenHouten, W., Schussel, L., Gritsch, M. F., & Kaplan, C. D. (2023). Hyperscanning and the future of neurosociology. 
Sociological Methodology, 53(1), 139–157. https://doi.org/10.1177/00811750221128790

• Wang, M.-Y., Luan, P., Zhang, J., Xiang, Y.-T., Niu, H., & Yuan, Z. (2018). Concurrent mapping of brain activation from 
multiple subjects during social interaction by hyperscanning: A mini-review. Quantitative Imaging in Medicine and 
Surgery, 8(8), 819–837. https://doi.org/10.21037/qims.2018.09.07

• De Felice, S., Chand, T., Croy, I., Engert, V., Goldstein, P., Holroyd, C. B., Kirsch, P., Krach, S., Ma, Y., Scheele, D., Schurz, M., 
Schweinberger, S. R., Hoehl, S., & Vrticka, P. (2025). Relational neuroscience: Insights from hyperscanning research. 
Neuroscience & Biobehavioral Reviews, 169, 105979. https://doi.org/10.1016/j.neubiorev.2024.105979

https://doi.org/10.3390/informatics7040055
https://doi.org/10.3389/fnhum.2020.00039
https://doi.org/10.1523/ENEURO.0268-21.2022
https://doi.org/10.1177/00811750221128790
https://doi.org/10.21037/qims.2018.09.07
https://doi.org/10.1016/j.neubiorev.2024.105979
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Analysis approaches

27

Most common analysis method: Wavelet transform coherence

• Zhang, X., J. A. Noah, S. Dravida, and J. Hirsch (2020). Optimization of wavelet coherence analysis as a measure of neural synchrony 
during hyperscanning using functional near-infrared spectroscopy. In: Neurophotonics 7.01, p. 1. DOI: 10. 1117/1.nph.7.1.015010

• Hakim, U., De Felice, S., Pinti, P., Zhang, X., Noah, J. A., Ono, Y., Burgess, P. W., Hamilton, A., Hirsch, J., and Tachtsidis, I. (2023). 
Quantification of inter-brain coupling: A review of current methods used in haemodynamic and electrophysiological 
hyperscanning studies. Neuroimage. 2023 Oct 15;280:120354. doi: 10.1016/j.neuroimage.2023.120354
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Analysis approaches

If you are interested to learn 
more about fNIRS 

hyperscanning analysis, check 
out these webinars:

Part I - fNIRS Hyperscanning: 
Underlying Theory and 
Experimental Design

Part II - fNIRS Hyperscanning –
Practical Considerations for 

Data Analysis

Hakim et al. (2023)

https://www.youtube.com/watch?v=WwpUG3bjg4I
https://www.youtube.com/watch?v=WwpUG3bjg4I
https://www.youtube.com/watch?v=WwpUG3bjg4I
https://www.youtube.com/watch?v=CbtZvTwpJDA
https://www.youtube.com/watch?v=CbtZvTwpJDA
https://www.youtube.com/watch?v=CbtZvTwpJDA
https://www.sciencedirect.com/science/article/pii/S1053811923005050
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Questions?

For more information, contact us at consulting@nirx.net

mailto:consulting@nirx.net
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