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Intermediate Contour Interpolation for Computed Altas
Surface Reconstruction of 3- D Human Brain
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(1 Department o Biolagy and M edicdl Engineering, Southeast University ,

Narjing 210096 China; 2. Lab  SIM, Unwersity  Rennes, France)

Abstract:  To solve the problem of 3D hunan brain computer atlas, we present a method for reconsructing an accurate surface
by mage sequence using an algorihm named linear interpolation.The method not only works well for general problem, but also suc
cessfully solves the special sample that could not be solved by the method of elastic interpolation. Some experiments on a series of data
show that this method is feasible to intermediate contour interpolation, and mportant in three dimension reconstruction and display of
medical image data.

Key words: 3 D human brain computer atlas; surface reconstruction; intemmediate contour interpolaton; optimal matching
points; linear interpolation algorihm

CT MRI R
, Lin «
» [1,2]
CT MRI ) T. W. Sedetberg
(3.4 Zhang 131
( ;
) . ,
> ( Spigele & Wycis )
”, Talairach “ . «
”) , ’
: 198 06 13; : 1999 03- 03

(,No. 69572012)



53

2
; ; Goal ,
32
2 .
, Kalvin
[7]
R s ; Tsang [81;
s 1. , Fuchs |9|; Chris
tiansen 17
A B , G ( B ; Sedetberg
/' 2
| 4 « 6 ’
AB c \ Zhang [6] ,
E
E
. (1) ;
, (2) ;
(3)
3 s >
( 2):(a)
) 4 , ,
[6] ( /fY) (b)
( , )
i(c)
) ) , ;(d)
Start, Goal, Target. , s(e)
31 >
s Start
[
I3 4
d A EAT 8
c 8 ; . 3
- 2
\ 11—%5% ~ AR E & 10
Start = D RRZRAL 9 ? 6. 6 4
| 3
—_— A A 19 1 W2 10 iZ
Goal A, B, C, DMXH Goal
2 3
33 s
, VA R C={(xi,vi), 1=1=M)
M Start C,, Goal
, ) A C,, Target C,. C,
’ Z . > Wy Wgt, Wst G Cs
Stant VA z= — Z, Goa A , Wt C, C, N
z= Zg, N, d= Wyt wg= 1, (0=<=wy, wuy=<1)
(Zs— Z;)/(N+1). Star k VA , C,
Ci= wiC+ wyC,, (=12 -, N)
Zp= Zs+ kd Wy W , ,
z= zp Start > Wy - Wy
Goal , ( 4a) ( 4b). wy
3. Wy l/(N+ l) LWy



54

2000

4 5 01
(@ w IEFLL AL [GORTOVEUEE= =21 F R Y

23 45

4 w,
Wy Wy P
Wyls S5 voe s Wy «oof SSN= T2 r2: vt rN(z: 1, 2, 7N)
r , 0 r< 1wy s
; () ,
,wy wyg C 7 2, R
wy= (Lo z2)/ (Zy— Zs) , wg= 1- wy
5 Ct Cg: Wit s Wgt 5
Cg; > Cs . W st Cz Cg ’M}g,
CL CA 5
) 4b) .
' ‘
(@) &) (@)
5 Lin 7
oIoToTa Sesy
[CTOIOIO]
acl 55 | BRI
(a) &) (a) (b)
LindfifAss R (IREES) S s % Feff R At JOFR &5 W
6 8
4
Lin R
5( .
2 )’
6 Lin , Y
( 6(a)),
( 6(b)). 7
8(a) . 8
(b)

161

[1]

[2]

[3]

[4]

[5]

[7]

[8]

[9]

[10]

(EMB)

Weichung Lin, Chengdhung Liang. Dynamic Elastic Interpolation for 3-
D Medical Image Reconsruction from Serial Cross Sections. IEEE
Transaction on Medical Imaging, 1988,7(3) : 25~ 232

Weichung Lin, Shiumyung Chen. A New Surface Interpolation Tech
nique for Reconstrudion 3 D Objects from Serial Cross Sections. IEEE
CVCGIP, 1989, 48: 124~ 143

T. W.Sederberg. A Physically Based Approach to 2D Shape Blending.
Computer Graphics( Proc. Siggraph) , 1992,26(2) : 25~ 34

T. W.Sedetberg. 2D Shape Blending: An Intrinsic Solution to the Ver
tex Path Problem. Computer Graphics( Proc. Siggraph), New York:
ACM, 1993: 15~ 18

Yuefeng Zhang, Honeywell. Ht Spec Solutions: A Fuzzy Approach to
Digital Image Warping. [EEE Computer Graphics and Applications,
199, 16(4) : 34~ 41

: ,1998
A. Kalvin. Two Dimensional Model Based Boundary Mat ching Using
Footprints. Int” 1 J. Robotics Research, 1986,5(4) :38~ 55
P.W. M. Tsang, P. C. Yuen, F. K. Lam. Classification of Partially Oc
clude Objeds Using 3 Point Matchingnd Dig ance Transformation. Pat
tern Rewgnition, 199, 27( 1) : 27~ 40
H. Fuchs, Z.M. Kedem, S. P. Uselton. Optical Surface Reconstrud ion
from Plannar Contours. Comm.ACM, 1977, 20( 10) : 693~ 702
H. N. Chrigiansen, T. W. Sedeberg. Conversion of Complex Contour
Line Definttions. Computer Graphics ( Proc. Siggraph), 1978, 12(3):
187~ 192

1969 s

1956

, 1986

70 R 20



