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Figurel Effect of scattering pattern (anisotropic factor: g) on light propagation in
scattering medium.
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Figure2 Effect of heterogeneity of tissue on light propagation in a two-dimensional

head model.
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Figure3 A digital head phantom for vir-
tual NIRS measurement.

A': Structure of the head phantom.

B : Activated region in the brain.

C: Standard probe arrangement.

D: Double-density probe arrangement.
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Figure4 Topographic images obtained
from the changes in intensities detected by
the standard probe arrangement.

The size of the activated region was about
(A) 10 mm (localized activation) and (B)
30 mm (broadened activation). The dotted
line and the solid line indicate the half-
maximum of the actual concentration
changes and the measured concentration
changes, respectively.

A|B

Figure5 Topographic images obtained
from the changes in intensities detected by
the double-density probe arrangement.

The size of the activated region was about
(A) 10 mm (localized activation) and (B)
30 mm (broadened activation). The dotted
line and the solid line indicate the half-
maximum of the actual concentration
changes and the measured concentration

changes, respectively.
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Figure6 Image reconstruction algorithm
of diffuse optical tomography.
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Figure7 Experimental setup for imaging the forearm by dif-
fuse optical tomography.
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Figure8 Tomographic images of concentration changes in (A) deoxy-haemoglobin,
(B) oxy-haemoglobin and (C) total haemoglobin.
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Application of Smulation of Light Propagation in Biological Tissue
to Near-Infrared Spectroscopy
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Near-infrared spectroscopy and imaging have been applied to measure the change in the concentration of hemoglo-
binin biological tissues. The light scattering in the tissue creates ambiguity in the volume of tissue sampled with a source-
detector pair of nearinfrared instruments and hence theoretical modelling to obtain light propagation in the tissue is very
important for the measurements based upon near-infrared spectroscopy. The methods of ssimulation used to calculate light
propagation in tissue and the application of near infrared imaging are reviewed. In the brain activation measurement, light
propagation in the brain is strongly affected by the heterogeneity of tissue, especially the presence of low-scattering cere-
brospinal fluid surrounding the brain. A digital head phantom, the three-dimensional structure of which is based upon the
MRI scan of an adult head, is effective to evaluate the probe arrangements and image reconstruction algorithms of near-
infrared topography. The smulation of light propagation in tissue is essential in the image reconstruction algorithm of
diffuse optical tomography. The functional tomographic images of the forearm during exercise can be reconstructed by the
image reconstruction algorithm using the smulation of light propagation in a highly scattering medium.

(J Jpn Call Angiol, 2009, 49: 113-119)
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