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Abstract

NIRS (Near-infrared Spectroscopy) and DOI (Diffuse Optical Imaging) are relatively new, non-invasive, and non-ionizing methods that
measure or image optical properties (Scattering and Absorption Coefficient) and physiological properties (Water Fraction, concentration of
Oxy-, Deoxy-Hemoglobin, Cytochrome Oxidase, etc) of biological tissues. In this paper, three different types of NIRS systems,
mathematical modeling, and reconstruction algorithms are described. Also, recent applications such as functional brain imaging, optical
mammography, NIRS based BMI (Brain-Machine Interface), and small animal study are reviewed.
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Fig. 1. Absorbance spectra of the Oxy-, Deoxy-hemoglobin (left), Cytochrome Oxidase (right)
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Fig. 2. Diffused light propagation inside biological tissue
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Fig. 3. Types of the near-infrared diffuse opfics: (a) continuous wave, (b)
frequency- domain and (c) time domain method
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Fig. 4. AC amplitude and phase difference with respect to the distance between light source and detector in homogeneous medium
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Fig. 5. Optical probe (top left), experimental setup to monitor neonate brain (top right), and the reconstructed oxygen saturation images of normal neonate brain

(bottom)
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Fig. 6. Simultaneous monitoring of hemodynamic response and electrical

signal during induced seizure using optical probe and EEG electrode
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