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Determination of optical coefficients of biological tissue by means of diffuse image

ZHANG Lian-shun, ZHANG Xiao-hui, WANG Zhang-zhen
( College of Science, Civil Aviation University of China, Tianjin 300300, China)

Abstract; In order to acquire the optical properties ( scattering and absorption coefficients ) of biological tissue, the CCD

non-invasive measurement equipment was used to measure the image of diffuse reflectance of biologreal tissue. The spatially

resolved diffuse reflectance of the tissue was acquired by analyzing the image. One set of experimental data on tissue phantoms

were used to train a neural network which was used to extract the optical properties. The accuracy of the neural network was

investigated and validated by another set of experimental data. The optical properties of bovine muscle, pig muscle and human

skin tissue under 633nm laser irradiation were also determined by the network which was trained by the experiment. The result

shows the neural network can estimate the optical properties of different tissues with high accuracy.
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Fig. 1 Experimental setup for the measurement of spatially resolved diffusive

computer

reflectance
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Fig. 2 Structure of back propagation network
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Fig.3 a—coniparison of the values of u,’ estimated by network which

reduced error of /%
OO —_ N W R Y N o

trained by experimental data ( circles) and the true values of the
phantoms (triangle) b—relative errors of each point of u,’ be-

tween true values and estimated values by the network
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Fig.4 a—comparison of the values of u, acquired from network which
trained by experimental data( diamonds) and the true values of the
phantoms (squares) b—relative errors of u, hetween true values

and estimated values by the network
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Fig. 5 a—a image of the sample’ s surface b—spatially resolved diffuse

reflectance versus distance
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Table 1 Comparison between the obtained results and the reference results

bovine muscle pig muscle human skin/mm !
samples
,/mm " ' /mm ! Mo/ mm” u,'/mm ™! i,/ mm ! w,'/mm !
others 0.096 0.53!7! 0.04 0.27°] 0.082 157110
this paper 0.0879 0.631 0.0292 0.203 0.0835 1.467
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