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Feature Extracting Based 3D Streamline Placement Algorithm
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( College of Mechtronics and Automation, National Univ.of Defense Tednology, Changsha 410073, China)

Abstract: Feaure extraction and clarly expressbn are two main problems in 3D flow visualization research. To solve these
problems, afeature extracting based 3D streamline placement algorithm is presented. The algorihm ensures that the feature structures
around the critical points can be descrbed comectly, and the output result shares good dlarity. The algorithm & comprised of three
processes. Fistly, based on the fast detection of critical points, the critical poirts are classified according to the eigenvalues of their
Jacobian M atix, and the match between the critical points and the seed templates is performed. Secondly, the seeds points are ordered in
priority, and streamlines are generated in physical space. Finally, in image space, the distance between dreamlines is controlled by the
preset threshold value, and the nearest streamline to the observer is held according to the depth detection, thus the display clarity is

ensured.
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Fig. 1 Sperner fully labeled grids in 2D flow field

1 2 ) )

( Geometric Algebra)

Sperner

[3]

[4]
2

1,2,3,4,



104 2008 2

{(1.2.3.4) :

Sperner s P (i,j+ 1] , P (i,]] , P (i+ 1,]] R
P(i+ 1,7+ 1] u,v s
Sperner 1,2,3,4 , P(i— 1,7+ lj s
I'P(i— 1,1] , 2 , P(i,j+lj,
P(i,]] ,P(i+ 1,]] ,P(i+ 1,7+ 1] Spemer
1 m Q( QER’U , Q Sperner
) Q B
s E— A, u, v, w
) 1,2,3,4, A T A
, S(ﬂ T A=Ti, T2, T4,
b= a[Tzn] "0
T, A , ) A
, T4 A T> s
: 5T L e 6= o(72) 70
Sperner , T {ek ' R ¢ 2, em, ek:“} 1,2,3,4
, e e, e S, A , {ek:l, ekz,ek:3,ek:‘§k>1
e*={ei,e;,e;,e:}6 A, . ke L &8T0, ele,
LR o LR LR R LR
, e , e QER | Q@ ,
, Q ) 1
1 , ,
0, , ,
1.2
, Jacobian ,
P 14 , 14
5 14 el 5 5
) , , 2(a)
, b) ; ,
(u) 2% OB (b) BB () S 55 S8 e Bk KUHEAR
2

Fig.2 Seed templates for various critical points in 3D flow field
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Fig.3  Streamline visuaization output for Comb dataset
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