5545 5 A W) o F o= Vol. 45 No. 4
2016 4 4 A ACTA PHOTONICA SINICA April 2016

doi: 10. 3788/gzxb20164504. 0412006

5 TC A pR O 5 B 6 U5 BRI A X8 T 55

Bett, ¥ FAE, Eikdt, § 59, i@
CRMEA S BB 5 BB AR BRSO WO A1 5 505 K 300072)

 E.X M Monte Carlo 2 AF R A AA IR AT B WEME A ZAT LGB e, o —ANF25%0
TR A SR BAARGLFAETZNG XA L EAN, R BLR MR 685 LT #5448
T HH EALAE AR R EILE o M R M HTR . B ¢>1.8 mm B LA 48 B 2R A
HEGH RN R, AHFGAT TN T 1% % o<<1.8 mm B, 3H A8 R KT FAHF G0 Gk
15.2%. R&aFARET g AFLAETy AEEEFTRSSEN . RPBFBRWEFALE=ZNAE
O . BRAFEME SRk, LSRRI EMH AR 9%.

g . Ak AR E®; AR ST A F; Monte Carlo B4

hE 4 FES.0439 XHERFRIRAG A XEHS:1004-4213(2016)04-0412006-5

Diffuse Reflection Associated with Scattering Phase Function from a
Micro-region Close to the Source

LIAN Ge, LUO Wen-gian, WANG Ru-dan, XIAO Li-feng, LIU Ying
(Key Laboratory of Opt-Electronics Information Technology and Science of the Ministry of Education .
School of Science, Tianjin University, Tianjin 300072, China)

Abstract: Influence of the scattering phase function on the diffuse reflection of a micro-region close to the
source was investigated by Monte Carlo simulations, and relationship between a semi-empirical model of
diffuse reflection and the optical parameters related to the phase function was analyzed. Research shows
that the scattered light of the micro-region close to the source is very sensitive to the scattering phase
function, and the sensitivity will gradually weaken with increasing of collection aperture ¢. When ¢>1. 8
mm, influence of the scattering phase function on the diffuse reflection is not obvious and relative change
in reflectivity is less than 1% ; when ¢<<1.8 mm, influence of the scattering phase function on the diffuse
reflection can reach up to 15.2%. When the anisotropic factor g and the second-order optical parameter y
are used to characterize a single-particle scattering properties, the differences of scattering properties are
reflected in the third-order parameter §. The diffuse reflectance decreases with the increasing of § and the
influence of § on the diffuse reflectance can reach 9%.

Key words: Tissue optics; Optical transport theory; Scattering phase function; High-order optical
parameter; Monte Carlo simulation
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Table 1 Optical parameter values used in MC simulations

g 0.60  0.65 0.70 0.75 0.80 0.85
w/mmt 0.5 .o 1.5 2.0 2.5 3.0
po/mm 0,001 0.00214 0.00468 0.01 0.0214
0.0468 0.1 0.214 0.468 1
2.14  4.68 10
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Fig. 2 Diagram of diffuse reflectance measurement by a
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