Journal of Digital Contents Society Vol. 16 No. 4 Aug. 2015(pp. 575-581)
http://dx.doi.org/10.9728/dcs.2015.16.4.575

=1 O iy 7 O O] A B3
321 HE Y gAE A AAS AT AHEA E3] WUy
a5
Q o
B =R AE 339 WEYEe BHE F4S Asete B&Foln Pus WS Ast Al
E R4 ge) 48P ke 7oA £olm ©A @AE F4e| 2AXE T Runge-Kutta 2 7)E
o) W T 9] o7 Ae e 3D APEA mElolA WEREs} AgHog WIths 714
st BAlE Sl o] A3E e AndT
AE Ate e WMEPES 3D A Eudel A AFHoz Wity gtk 94 o Wy
© 339 MEPEdA FUA A4S 5 B ]9 AEA AR Bashe AL aTdt dAde 4
AbAA e 7FEE A A|AEHS Fola HasHAl & S UAYh o] WPHE oA Al A|d A Alakd E
AE 2440 HES 7122 G ARAdA BAE T340 ASH HES YHFoEN 27 3
S 73t BRAE JAge] HEL ZF AFEA| Y] HAE e A AAERA7] wEo A2 WH2 3D
AEPES A sEeE Jae 9ge v,
IHE  HIHECE, HAIGH, |4, BRE ZH, ALSAEI

A Tetrahedral Decomposition Method for Computing Tangent

Curves of 3D Vector Fields
I1-Hong Jung*

Abstract

This paper presents the development of certain highly efficient and accurate method

for

computing tangent curves for three-dimensional vector fields. Unlike conventional methods, such as
Runge-Kutta method, for computing tangent curves which produce only approximations, the method
developed herein produces exact values on the tangent curves based upon piecewise linear variation
over a tetrahedral domain in 3D.

This new method assumes that the vector field is piecewise linearly defined over a tetrahedron in
3D domain. It is also required to decompose the hexahedral cell into five or six tetrahedral cells
for three-dimensional vector fields. The critical points can be easily found by solving a simple
linear system for each tetrahedron. This method is to find exit points by producing a sequence of
points on the curve with the computation of each subsequent point based on the previous. Because
points on the tangent curves are calculated by the explicit solution for each tetrahedron, this new

method provides correct topology in visualizing 3D vector fields.
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(Figure 1) Notation and conventions for a
tetrahedron
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(Figure 2) Examples of tangent curves for all
nine cases
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