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Fig. 1 Sketch map of spatial-resolved diffuse

reflectance measurement
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Fig. 2 Sensitivities of first—order scattering parameter
for spatial—resolved diffuse reflectance of P;

approximation and diffusion approximation
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Sensitivities of the Spatial-resolved Diffuse Reflectance
First-order Scattering Parameter

ZHANG Xiao-juan', YANG Wei' ,LIU Ying®
(1 College of Science ,Civil Aviation University of China , Tianjin 300300 ,China)
(2 Department of Physics,College of Science ; Key Laboratory of Opt-electronics In formation Technical Science
(Ministry of Education) , Tianjin University , Tianjin 300072 ,China)

Abstract: The sensitivity expression of spatial-resolved diffuse reflectance to first-order scattering
parameter was derived and numerically analyzed based on the P, approximation of transport theory,and the
influence of scattering parameter on the P; approximation and diffusion approximation reflectance were also
compared. The results show that:the sensitivity is distinct with that of the diffusion approximation in the
region of about two transport mean free paths;the sensitivity to scattering parameter equals zero at the
distance about four transport mean free paths which differs with the diffusion approximation;the optimum
source-detector distance decreases with the increase of the scattering coefficient, and this change becomes
more obvious with lower absorption. The research has theoretical significance to obtain absorption
information of tissue with diffuse reflectance at the optimum source-detector distance.

Key words: Diffusing reflectance; P; approximation;Sensitivity





