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Study on biological measurement technique utilizing angular distribution
information of intensity of scattered light
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It was demonstrated by Monte-Carlo simulation of photon migration in
biological tissues, that it is possible to identify the change in absorption coefficient in the deep
inside of the biological tissues using the angle-resolved measurement that we proposed for the
first time. The characteristics of the angle-resolved probe (ARP) were also completely explained by
assuming a virtual dipole probe for its spatial sensitivity distribution (SSD). Furthermore, it was
shown that the SSD of the ARP can be synthesized by using the analytical solution of the light

diffusion equation, and as a result of applying it to the time-resolved measurement, we obtained the
prospect that the simulation time would be significantly reduced.
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2. SSD maps for the two detection grids (a) Grid #1 and (b) Grid #2, obtained for p = 15.8 mm. The
maps are normalized so that the values of the upper-left cells are equal. The broken lines represent the
positions of the characteristic thickness of the top layer. The solid arrows roughly indicate the directions of
the detection grids. The spatial resolution is 0.5 mm.
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3. Enlarged views near detection areas, () Grid #1, and (b) Grid #2. The broken line indicates the
position of the matched effective S-D distance of 15.7 mm. The spatia resolutionis 0.1 mm.
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4. Normalized SSDs obtained for the two detection grids, (a) Grid #1 and (b) Grid #2, with an identica
effective S-D distance of 15.7 mm. The white dotted and solid lines represent the outermost contours, while
the yellow dotted and solid lines represent the fifth inner contours of (a) Grid #1 and (b) Grid #2, respectively.
They are drawn overlapped in Fig. (b) for the sake of convenient comparison. Photon packets were injected
vertically at the origin. The spatial resolution and the color scale are identical to those of Fig. 6.
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5. Differential sensitivity distribution of the two detection grids. In the region of positive values, Grid #2
surpasses Grid #1. The broken line roughly indicates the zero boundary. The effective S-D distance is 15.7
mm for both the grids. The spatial resolution is 0.1 mm.
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6. (a) Synthesized SSD map obtained by superposing SSDs of a positive normal probe located at S-D
distance of 15.8 mm and of a negative normal probe located at S-D distance of 13.7 mm with weights of +
1.5and - 0.5, respectively. (b) SSD map obtained by a positive normal probe alone located at S-D distance of
15.8 mm. The spatial resolution is 0.1 mm.
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