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Photography measurement of optical parameters of biological tissues

YANG Li'*, SUN Jian-hua'
(1. Science College, Civil Aviation University of China, Tianjin 300300, China; 2. Key Laboratory of Opto-Electronic Informa-
tion Science and Technology of Ministry of Education, Tianjin University, Tianjin 300072, China)

Abstract :
introduced. Analyzing the CCD photograph of diffusing reflection distribution on the specimen surface

To measure optical parameters of biological tissues, CCD diffusing reflection and transmission measurements were
, the reduced scattering
coefficient and absorption coefficient of biological tissue simulating liquid (intralipid-20% diluents ), beef, pork and chicken
were derived from nonlinear regression ol the diffusion equation with spatially resolved steady-state diffuse reflectance which was
measured by the CCD diffusing reflection measuring equipment. The scattering coefficient was derived from linear regression of
the Beer-Lambert equation with transmission light intensity of biological tissue simulating liquid of different titer which was
measured by the CCD transmission measuring equipmenfs and then the reduced scattering coefficient was also deduced. Optical
parameters of the same specimen measured by CCD diffusing reflection and transmission measurements were compared with those
measured by others, and they were coherent. It is shown that the experimental CCD equipment and the treatment methods used to
measure optical parameters have a high accuracy.
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Fig. 1 Optical path of experiment setup of CCD diffusing reflection

sample
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Fig.2 Optical path of experiment setup of CCD transmission measurement 3.035 40 45 p/5ri?m 55 60 65 7.0
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Fig.3 Diffusing reflection distribution on the specimen surface

Fig.4 Nonlinear fitting curve of diffusing reflection measurement
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Fig.5 Diffusing reflection distribution of three kinds of bio-tissue surfaces

a—boavine muscle

b—suidae muscle

c—chicken breast chicken
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Fig.6 Nonlinear regression curve of three kinds of bio-tissues
a—hovine muscle b—suidae muscle c—chicken breast chicken
Table 2 Comparison between measurement results of three kinds of bio-tissues with others
et bovine muscle tissue suidae muscle tissue chicken breasts tissue
sters
€ 2,/ 0m ! i, /mm ! ./ MM -! M,y /MM -t Moo /mm ! o' /mm !
KIENLE®®! 0.096 0.53 — — 0.0038 0.42
XIE") — — 0.04 0.27 — —
this paper 0.0974 0.513 0.0387 0.328 0.0039 0.441
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