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Fig. 1 Geometry of n-layer skin model

(ry2), r WIFAT TABRE . RBAEEHAS T 1)
(zFEDAHLERE . Kb, Gimn—DERNARE
Iﬁ,ﬁgﬁﬁ?ﬂ]%} LysLgyeLyy. —“ﬁﬁ]ﬁﬁﬁ%ﬁ‘:%‘%
HAETE—-BABD, ERERERN z=2,=1/
Cua +pa) B B BB BB I A8 B A -
W58 BB ARBN pa» i BAKES RE
(Reduced Scattering Coefficients) iy g, H ik R
Hope=pe(A—g)sps REHRE g HEHFER
FL RIR AR S R (0,0), X BE, A ¥ 40 25 B9 5 4 1Y)
BH TR LIREN

DAY (7)) — (o 5 %)«pl(r):

_8(19y9z_20) (O<z<141) (1)
DiA\p.i(ryz)*/lm"p.i(ryz):O
Lo <z<L, 2<i<n (2

ﬁtp ’Di:1/3(/1;i +,Uai) ,Wl%%z)%éﬂﬁﬁéﬁi$
w=2xf, f RAFOCHFEBIR, c BBAES FHH
R



1062 dOF E W 35 %
52 2 100 A R _1H+Ra,
BT I —Rg“H
D Mr’22 =D, QW(V,Z)‘ ff
S P T9x TR K, R Fm G 7E 1 40 1 38 I 59 28, WT AR 8
2= 9%y 9%yl —1,2,n—1 (3) ZE 13 A .
5 R, R R m AL, BB R AT Wl B Y
d , ) , —>coffs
D; ""I','((?‘Lzlizzl,i :Di{l¥|z21‘i ’ < H—f
2 ® V(z)=0 (6)
2=, 12092351 =1,2,n—1 (4

K BN A R DY 2 b RRIR R
HE R

V(r,—=z,)=0 (5)
T (5) 45 2 A AL 10 A A T 4 0
HREBEH 2, ik O

3 Ao A P 4R B A R AR A T ¥k T
aof b TR 5 5 R A SR A B A B
WOHES , JE ST T UG n 2 AT TR AR, R

oo

V() = o [ 4. Ces)sTo (s ds B
To
K Jo REPr Bessel BREL

Dya,l,cosh a, (L, —2)+D,a,m;sinh a, (L, —2)

sinh a;(z, T 2,) «

fr (2,8 = D.a; D.al,cosh a, (L, +2,) +Dyaym;sinh a, (L, +2,)
W‘»h—%(i_i) 0<% (8)
141
sinh a, (z,+20) . Diailicosh a; (L, —2)+ D,a,m;sinh a, (L, —2)
= SImh dy 12, 7T %o ) ] < g
p1(215) Dyar Dyarlycosh @ (L, +2,) F Dyaymysinh @, (L, £2,) =¥~ (%
_sinh a,(z,+z) l:l_gpiaili)
pit1 (2y5) = D.a, T X
[Dis1aiv1lisrcosh Capey (Lisy —2)) +Diggaiiam,y sinh (@i (Lisy —2))] 2<i+1<n—1 (10)

Divvaiiliva cosh ai+1 (Li+! —L) +Di+2 Air2Myy (sinh a1y (‘I;i+! —L)

y_sinh a,(z,F2)  [1(D,—1a,-11,-1)
b= X Ty ©

exp (a,(L, ,—=2) an

a? :(Di52+ﬂai +j %)/Dz

X H
my—1=1,0L,-1=1 (12)
mu—y =D,a,cosh a,—,(L,.,—L,—,)+
D, ia, sinha, (L, 1—L, ;) (13
lp-s=D,a,sinh a,_; (L,-,— L)+
D, ia, icosha, (L, 1—L, ;) (14)
m; =D, 1a:110;y1sinh a;o (L — L)+
D.i,a. ,m;ricosh a;41 (L1 —L;) (15)
l, =D,;y1a:01Liv1cosh a; 1 (Liyy — L)+
Diisaipemirisinh a; (L —L,) ] (16)
IT(Dial)=(Dya 1) X (Dyazly) X (+=+) X
Da.l; (17n
h, =Dja;licosh a; (L +2,)+
D.a,m, sinh a; (L, +2,) 18
h; =D,a,l;cosh a;,(L,—L._,)+
D ,a;y1m;(sinh a,(L;,—L,_1) 19)
TTh;=hy Xhy X (+++) Xh, 20

ZWENT n BAEYWHR PSRN, 45

TN R AT RIS
2 HHEHR

Xt FIETEH 4P 1546 i B BB Y, H T, A ¥
ToBRIE A M R 4 T 12 AR AU A AR AR . AL
Kienle 7E ff P B 2% 4 BT A8 AU ), 5@ o 25 4> S04 119
7 AR R B AR AL S L 18 BN BY AR . BT
K2 B 2 VR R 2 A R R SR R X R
% HMERE n ZABIERPORALT . T
T AR 33X F 7 k.

HTRIES HWE N R, e RELN
SLPRAT LAY B B —— R HF %, R. C. Haskell"V 44
T ERE R R A R A, TR R

Ras) = [ 21~ R D1 . [ (wspiz=0)+

d 10—
3D, &(9,,£_§,-,9,ZCOS g1Xcos 8 (20

XHE R (DOEFEBERHAB XN TFHE—E
NERITE R0 AASA . FTFAR MBI HE
Ny, FECOIUE RN

R(w,p) =C d, (pr2=0)+C Dy %@1 (p:2) l.=o (21)

XE.CM G RESE—EIHE N ALK



78 EFEES. MEZZEILRAMAR bR L B R 1063

BB N, =1.4,C,=0. 118,C, =0. 306.

W 5R B Ak A B 38, $% ] AL Kienle B9 5 35,
F RS ER R (w=195. 31 M, 195.31X2,---,195. 31
XE12) AT, FEAT (8 5 A% e, 7T A4S 3 i def
# R(p,0) , 18 ) B 4l 22 T

3 ERBIEMER

SRR P Tk L 2R B IOL 5 R A B
ER (NI pr M g vk 870 R ity S
PP EEALT RS L FL RGBT
H AP AR O T A RBCR O B E e T BEU
Ja B s 37 T K WO FAE A R RS SR
KRR WL T B RCE B /DN TR — B E N 4
EFRBE, FHMFE AR THESE . BE L
BLTHRIT, e b EAWERANNERSEE . B
AT AR 2 A SRR B kAT T 3T, ik ™.
PR S0 8 NTEJG T4 & 00 U MR T2 G RR
BN B B SRR B LRL, 3 SR AR 2k TR
JEA A RHAT 7B . FELERE B, B MK
SCHKLEESL T n R YA R T R R A R 52 4
RB B, AR DA A e SR R D L.
DILBUE » BYERMENTEAEFEH . AY
o e R AR R T B ) S BB R A, O SRR R
BRI BEAT LU, SR U5 B 3 R A R T G B ) 4
BRSEFEAWHRWEERERFEGR, T
HBEST ML HR MRS

B AT, UILZ 8038 75 2 4 0 4 43 0 G o S 7Y
B 1E 3 8 Y TE B 1

B 28R T 128 oA 5 B8] 4 3 18 4t
Ro,0) MATHIZ B F e =0.02mm ',y =1. 2mm™?,

1

Ly =2mm,u,=0.015mm ' ,p, =1.0mm™,L, =

1 mm, g =0.02mm ™', =1.3mm ' ,L, =3 mm,

1

pat =0.015mm 'y p =0, 8 mm ', L, =1 mm, g =

0.01
IE-3
IE4
1E-5
1E-6
1E-7
1E-8
1E9

1E-10
IE-11

2=151mm

Reflectance/(mmns?)

0 01 02 03 04 05
Time/ns

B2 FAFRCDUAHHESERZBEHOOS
FHFIERN LR
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Fig.3 Comparison of the time-resolved reflectance
calculated with Eq. (21) (X) to Monte Carle

simulations(line)
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Fig. 4 Calculated the time-resolved reflectance showing
the effect of varying the absorption coefficient

of five layer
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Fig.5 Calculated the time-resolved reflectance showing
the effect of varying the thickness of five layer
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Time Domain Model of Light Transport in Multi-layer Matched
Biological Tissues
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Abstract The solution of the diffuse equations of a n-layered matched medium in frequency domain was set
up. Through Fourier transform,the time - resolved reflectance can be computed. In order to test accuracy
of the model, the time-resolved reflectance are compared with Monte-Carlo simulation. The results show
that the model is described with good accuracy. The research show the optical properties of biological tissue
and disease can be determined by the model.

Keywords Tissue optics, Biological tissue; Absorption coefficients; Reduced scattering coefficients; Monte
Carol simulation
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