THMEFR Ht+/N\E F=H  ZOOZHAA
ACTA BIOPHYSICA SINICA Vol18 No.3  Sept.2002

RERAEEBEL LM R PRI H

( , 210094)

mE:

s s Monte Carlo

’

s o Monte Carlo

KA 3 ; Monte Carlo ; ;
HRESES: Q8113 YERFRIRAD: A XEHE: 1000-6737(2002)03-0365-05

1
o

o o
b b
, : Monte Carlo 23 , ,
[4] [51 [6] -
N N ’
Monte Carlo , ;
9
[71
o b b
Monte Carlo o (
b o 2 )
o , Monte Carlo
’ ’ o
« ”
o s AN |
’ 1 BiPHRE
o
, Monte
9
Carlo , , ’
[8]
o
° ks HE: 2001-11-09
) ’ %%Iﬁg
R fEEE N ,1978 , . :(025)4315019,

E-mail: haz@mail.njust.edu.cn.



366

2002

(1)
(x,y.2,)= I J x=x', y=y', Z)h(x’, y', z,)dx"dy" (1)
h

.Y

&x

(1) ;
(z=z,) s z=
2 o
, (1)
lﬂ(xy’ 2,)= I J o > ¥ y zo)
“h(x', y', z,)dx"dy" +n(x, y, z,) (2)
n(x, }’7 zb) o
(2)
, (2) hx, ¥, z)o
[9] ,
, (2) ,
Bl ’ n(%%zb)
o (1)
2T ®
We0z)= | [f R B zh. 6 2) rdrde (3)
00
RZ\/r2+r’2—2rr'cos(0—0’) 4)
B=60+arcsin ( rsml(‘ﬂ ) (5)
r,a 67 0/7 R7 B 1 o
b 0 b
r o
r o

P(r,0.z,) ,

p(r.0)

(0.0)

Fig.1 The meanings of r, r', 6, 6', R, B

0 r , ,
6:00 ’ h(r507zb) )
2=Z), o
) 2p ’ ) (3)
(6):

l,b(r,@,zb):zjT off (\/r2+r’2—2rr'cos(0'), 20)

h(r', z,r'dr'd6’ (6)
6) O
wli=3, 2 Sk (YA
2 wahz‘(/)mr =(k) (7)
h(i)
, (7).
, LU ,
FG, ), (1)
Y=Fh (8)
F LU
LUh=PFh=ps=B (9)
LU U
L, P,
LY=LUh=B (10)
Uh=Y (11)
U ’
Y h N

LY=LUh=B Y



3 367
Y =B, ’
i1 ' (12) , 2 o CCD
V= L_/A: lLikYK’ (i=2.3,-.n) Beam Profiler (Photon Inc. )
Uh=Y h °
hrl:YH’ ’ °
\ , 632.8 nm TEMOO  He-Ne
(13)
h=(Y - Z Uh U, (i=n=1,---2,1) ) 3 mW,
k=i+1
( ) ;
2 EYARLAESE LB HIEER ,
2 HY .3
) 2 lO
S VNN I 5~ B PRSRU S /e —
: l
Bean—Analyzer
Fig.2 Drawing of measuring principles by experiment.
1. He-Ne laser; 2. Collimating lens; 3. Sample; 4. Ground glass
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Fig.4 Light distribution on the transmitted

surface of the musculature
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Table 1 The geometrical parameters of tissues” sample used in the experiment

Length(cm) Width(cm) Thickness(cm) State
Dermis Porcine 5.0 5.0 0.3 Frozen
Muscle Porcine 5.0 5.0 0.3 Frozen

Table 2 The optical parameters of musculature at wavelength 633 nm

Scatter coefficient ~ Absorption coefficient Anisotropy coefficient Thichness
cm’! cm’! g cm
40.0 1.0 0.97 0.3
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Fig.7 Distribution of point —spread function over

radius obtained by the reconstruct method
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APPLICATION OF DECONVOLUTION IN THE RESEARCH OF LIGHT
TRANSMITTING PROPERTY IN BIOLOGICAL TISSUES

LAl Jian—cheng, LI Zhen-hua, WANG Chun-yong, HE An-zhi
(Department of information physicals & engineering, Nanjing university of science & technology,
Nanjing 210094, China)

Abstract: Many methods have been proposed to investigate light distribution in the bio —tissues
irradiated by a beam of pencil light——point-spread function(psf). Among them, Monte Carlo method is the
most effective and exact one. But all the existing methods depend on the exact determination of optical
parameters of the bio—tissues. In this paper, bio—tissues are regarded as a linear space invariant system,
thus the light distribution in the bio—tissues of certain depth is the convolution of incident light source and
point—spread function of bio-tissue. On the contrary, if the light distribution in certain depth of the bio-
tissue can be measured by experiment, one can obtain the psf by deconvolution of the source and the
measured light distributions. Based on this consideration, a new method to determine psf is proposed, and
which is applied in reconstructing the point—spread function of two kinds of typical bio—tissues——porcine
dermis and muscle, and the corresponding point—spread functions are obtained. The results are compared
with those obtained by Monte Carlo method, which verified that the reconstructing method is effective tools
to obtain the point-spread function of bio—tissue. The method proposed in this paper can be used in the
research of light transmitting property of all bio—tissues, especially for the tissues whose optical parameters
are unknown.
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