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Study of Delta-P; Approximation Model for Two-Point-Source
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2 Key Laboratory of Opto-Electronics Information Technical Science, Ministry of Education ,

College of Science, Tianjin University, Tianjin 300072, China

Abstract The analytic solution for spatially-resolved diffuse reflectance based on the Delta-P; approximation for the
two-point-source approximation is investigated. We have derived the radiative transport equation and the expression
of the effective source by using scattering phase function which contains Dirac delta function. The analytic solution
Eopeur, .2 (p) considering two-point-source approximation to the Delta-P, model is presented. By comparing
RDclta-I’l 2 (o) with the diffusion approximation Rgpy (p). it is demonstrated that the Delta-P, approximation
Rnelm_pl .2(p) models the radiance in moderate albedo media or close to source (p about 1.5 mm) more accurately than
diffusion theory with the relative errors within 15% . Furthermore, the analytic solution RDe,m,Pl .2 (p) provides the
prediction of the second-order parameter y of phase function, which is important for developing the inversion
algorithm to recover optical parameters from the spatially-resolved diffuse reflectance measurements with small
source-detector separations.

Key words biomedical photonics; tissue optics; Delta-P; approximation for two-point-source; effective source;
close to source
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Fig.2 (a) Prediction of spatially-resolved diffuse reflectance using the two-point-source model based on the Delta-P,

approximation, the diffusion approximate, and Monte Carlo simulations, for the anisotropy factor g = 0.85 and

0. 92, respectively; (b) the relative error of Rdsh,\,p] .2 () and Rspa (p) from Ry (p)
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approximation, the diffusion approximate, and Monte Carlo simulations, for the reduced albedo o' =0. 98 and 0. 71,

respectively; (b) the relative error of Rdclm,pl .2 (p) and Rgpa (p) from Ry (o)
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