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fNIRS——" Your Portable Optical MRI”

Functional near-infrared spectroscopy (fNIRS) is a non-invasive optical brain monitoring technique which uses
different wavelengths of near infrared light(650-950nm) to measure changes in blood oxygenation and
deoxygenation (i.e., the hemodynamic response) across the cortex, which is often considered to be a correlate of
brain activation.
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Figure 1: lllustration of the Near-Infrared (NIR) Principle 1
v

With fNIRS, specialized optodes are placed on the head, near-infrared light is then emitted through one
set of optodes (sources) and noninvasively penetrating the scalp and reaching the cerebral cortex.
Light thatis not absorbed by the cortex is measured by surrounding detector optodes. By utilizing the
modified Beer-Lambert law, the attenuation of light can be determined from the incident and outgoing
lightinformation, thus enabling real-time, non-invasive detection of the hemodynamics of the cerebral
cortex that occursinresponse to neural activity.

Advantages of fNIRS

As anoninvasive functional brain imaging solution, fNIRS offers easy operation, low operational costs, strong
interference resistance, and excellent compatibility. It enables flexible brain monitoring across a wide range of
real-world scenarios.
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1. Soekadar, S. R., Kohl, S. H., Mihara, M., & von Luhmann, A. (2021). Optical brain imaging and its application to neurofeedback. Neurolmage:
Clinical, 30, 102577.
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Stationary Brain Imaging — Bringing High-Precision

Brain Mapping to Your Lab

Acquisition &
Analysis Software

Touchscreen Light Source &
Amplifier Detector Probes
Mobile Cart
e Laser /LED Sources ® Dual-tip optodes for faster and more sensitive detection
® High-Precision APD Detectors ® Modular Architecture, Flexible configuration
® Ultra-High Data Quality ® Full-Brain Flexible Layout

Number of Sources 4 per module, upgradable to 64 sources

Number of Detectors 4 per module, upgradable to 64 detectors

Wavelengths Dual

Source Type LED / Laser selectable

Measurement Cap Multi-Size

Detector Type APD

LSL Yes

Multimodal Compatibility EEG, TES, Eye Tracking, fMRI, MEG, TMS

Hyperscanning Yes

short distance channel Yes
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Real-Time Spectral Metrics — Detect True Signals,

Eliminate Artifacts

A simple "green channel” indicator is not enough.

Extensive data shows that certain signal fluctuations can be dominated by non-physiological noise (e.g.,
electrical noise, motion artifacts), constituting "false signals.”
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Ultra-Clean, High-Quality fNIRS Signals High-Noise fNIRS Signals

Heartbeat (~1 Hz) and Respiration (~0.25 Hz) Rhythms — The Physiological Fingerprint Ensuring fNIRS Signal
Authenticity.
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What Our Innovative Real-Time Spectral Monitoring Can Do

® Ensures signals reflect genuine physiological blood oxygen changes.

® Fvaluates stability and quality for accurate brain state assessment.

e Multi-view display (spectrogram + waveform) offers comprehensive insights into cerebral blood flow
and functional activity.
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LSL Precision Synchronization — Enabling High-Speed

Brain-Computer Interfaces

Powered by the Lab Streaming Layer (LSL) protocol, our M
software supports external trigger inputs and real-time fNIRS
data streaming to multiple third-party platforms.

With a bidirectional and open architecture, the system

integrates effortlessly into existing research ecosystems—no n
\‘ ; ——

custom interface required—offering unmatched flexibility and

expandability for experimental design. E

Lab Streaming Layer (LSL)

Real-Time
Data

Cross-Device

Transmission Synchronization

— Enhance
Accelerate BCI 'K Human-
Performance Computfer
Interaction
Efficiency

Open-Source

Ecosystem

Plug-and-Play

LSL: The Key to Seamless, Real-Time Data Integration

e LSL Real-Time Streaming — Turning fNIRS from a Recording Tool into an Interactive Brain Interface
® Accelerates BCIl: Rapid, accurate conversion of brain intentinto commands for real-world applications.

® Supports Closed-Loop Neurofeedback: Automated signal acquisition — decoding — behavioral feedback.
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Application
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The number of fNIRS publications and the publishing institutions'

Top 20 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 2013 - 2023
‘human brain 2013 12.62 2013 2017
fNIRS is widely applied in classic and emerging opticaltopography 2013 10782013 2005 e
d X hfield near-infrared spectroscopy 2013 748 2013 2014
academicresearc e S. cerebral blood flow 2013 6.19 2013 2014 .
cognitive neuroscience 2013 573 2013 2015 ppppuum.
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® Cognitive neuroscience stmut 005 SS12003 2007
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Hot Keyword1
The development trend of fNIRS

From single fNIRS research to multi-modal research.

® From single brain region to full-brain coverage.

Personalized and precise clinical application.

Interdisciplinary research.
® From task-state activation to a dual emphasis on task-state/rest-state brain activation/brain network.

® Expansion of research depth and breadth through technologies such as hyperscanning.

1.Zhang, J., Yu, T, Wang, M., Zhang, Y., Li, H., Chen, H., ... & Yan, L. (2023). Clinical applications of functional near-infrared spectroscopy in
the past decade: a bibliometric study. Applied Spectroscopy Reviews, 1-27. DOI: 10.1080/05704928.2023.2268416.
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Trending Research Areas: BCI, facilitating cognitive

enhancement and neural rehabilitation

A complete BCl system involves signal acquisition, decoding, device control, and closed-loop feedback, with
signal acquisition as the core determinant of performance.

fNIRS-based BCls detect cortical blood oxygen changes. During imagined movements, specific brain regions
show characteristic HbO/HbR patterns, which the system decodes into control commands.

transmit -

control

feedback

fNIRS technology from YingChi provides a "safe, portable and stable” method for obtaining brain signals for brain-

computerinterfaces. Itis particularly suitable for clinical rehabilitation and daily applications, helping to achieve
more intelligent and reliable human-computer interaction.

Motion Imagery Control / Rehabilitation and Assisted Communication'

1.Khan, R. A., Naseer, N., Qureshi, N. K., Noori, F. M., Nazeer, H., & Khan, M. U. (2018). fNIRS-based Neurorobotic Interface for gait
rehabilitation. Journal of neuroengineering and rehabilitation, 15(1), 7.



	页 1
	页 2
	页 3
	页 4
	页 5
	页 6

