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Abstract

Diffuse optical tomography (DOT) is a relatively new medical imaging modality which uses near infrared light to image large-sized tissues
noninvasively. We constructed a frequency-domain DOT system to measure the optical properties of optical phantoms and human tissues.
The FD-DOT uses the intensity-modulated infrared light source that illuminates the biological tissues. The phase shift and modulation
changes at each detector site are separately processed to measure the optical properties. The absorption and scattering coefficients are

separately estimated using inverse algorithms.
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Fig. 1. Frequency-Domain DOT system (a) System schematic (b) Picture of the system
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Table 1. Optical properties measured for a homogeneous gelatin phantom

and a inhomogeneous epoxy phantom at various source-detector

distances
Phantom 1
658nm 658nm 830nm 830nm
ua us' ua us'
Tem 0.023 10.021 0.027 10.007
2cm 0.024 10.098 0.021 10.006
3cm 0.023 10.075 0.026 10.024
4cm 0.025 10.042 0.036 10.034
5cm 0.024 10.083 0.034 10.005
6cm 0.024 10.077 0.035 10.004
Phantom 2
658nm 658nm 830nm 830nm
ua us' ua us'
Tcm 0.128 12.243 0.098 12.007
2cm 0.132 12.001 0.112 13.662
3cm 0.142 13.098 0.121 15.342
4cm 0.137 13.421 0.143 14.631
5cm 0.144 13.223 0.152 13.389
6cm 0.143 14.224 0.135 15.364
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