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Fig. 1 Handheld near-infrared device
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Fig.3 The “banana path” of photons in tissues"" the probe head of a photodetector[“]
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Research Progress in Blood Oxygen Measurement Systems Based on

Functional Near-Infrared Spectroscopy

LIU Hong', LI Yanyan®, LUO Haijun**, FAN Xinyan®
(1. Mental Health Education and Consultation Center, Chongqing Normal University;
2. College of Physics and Electronic Engineering, Chongqing Normal University, Chongqing 401331

3. National Center for Applied Mathematics in Chongqing, Chongqing 401331, China)
Abstract: [ Purposes | It reviews the basic working principles, basic theories, and research progress of functional near-infrared
spectroscopy ({NIRS) technology for detecting tissue blood oxygen saturation, providing reference for the future development of this
technology in the medical field. [ Methods]Through literature review, the application of {NIRS technology in blood oxygen detection
is summarized from the perspectives of detection principles, detection techniques, advantages and disadvantages. [ Results]On the
basis of elucidating the basic principles of {NIRS technology for detecting blood oxygen, the principles and characteristics of three
fNIRS detection technologies for blood oxygen, including continuous wave spectroscopy, frequency domain spectroscopy, and time-
domain resolved spectroscopy were discussed, and their advantages and disadvantages were compared. [ Conclusions | The {NIRS
technology has the advantages of good portability, non-invasive, high temporal and spatial resolution, and high tolerance for
subjects” actions. In the future, the propagation and distribution of photons in tissues can be analyzed by combining Monte Carlo
method, so as to further deepen people’s understanding of the field of biomedicine Photonics and promote the application of {NIRS
technology in medicine.
Keywords: blood oxygen measurement; functional near-infrared spectroscopy; continuous wave spectroscopy; frequently domain

spectroscopy; time resolved spectroscopy
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