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Fast Triangulation of Terrain Data through Unique Point Extraction

Kyong-Hun Jeon and Ja-Young Koo

Division of Computer Science and Statistics Dankook University

Abstract : Triangulated irregular network is one of the most frequently used terrain modeling
methods. It represents terrain precisely using only a small amount of data, and enables fast rendering of
terrain. In this paper, ridges and valleys are extracted from the terrain, and used as a set of vertices for the
construction of triangulated irregular network. An experiment shows the new method reduces the time for
construction of the triangulated irregular network significantly with almost equal amount of induced error.
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Fig. 1. (a)Voronoi diagram (b)Delaunay triangulation.

A4% Iz o|thFig 1(b)).

Delaunay 424 FEWHoRE T AY
g o] AH-FTH(Florani et al, 1983). A& <]
EAge] sigste vl N AHow 27 A4
& AAS of AdEE F oY H4¥EE 29
33, AA A2 AHFHLE ZART o] 27
Azhebe] A3 EAL A B BEE £ 9
E X A2 tﬂ]—iﬂoi /\-]E_H /1\:}—%]/\]74 °J3].._. x«]ul

—lotlE

£E ZE AATE AU 5ds A
A% Wyow At AL A9
(p% Agde 53 p=G& y e k33 pet

e xye e AdEA A p =y k)Y
h'33}e] Apololty, MEE FAHo] “%]Q?imj
2 A49%e Ao e AL F
20 Hoje ul9t ZHrp(Garland and Heckbert,
1995). 71&9] 44748 ZBD j¥o] B8 A7F AHY

44 Ast Z B, D & 7zt 44
ol A A9 7HE AE BET €Y M
BD, DZ, ZB7} AFA9 el ==d BDY Al
T4 RE Fustr] A8 443 BCDY 93
4E T8 M (Fig. 2(b)) Mol F7Hd A A7}
ARG vl Jdow AFAAHA dx, A¥Y <
o Qo™ 74 BDE 7Hd ACE A #3tHFig.
2(c)). o12A FOZM Delaunay e =H&
& §A3HA "k

= (Fig, 2(a)), %

5 Sold £3& o4 A7 A

E =54 A143 54732 (ndge extraction)

o

(b) (c)

Fig. 2. Vertex insertion and modification of Delaunay triangulation.
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Function RIDGE(H(x, y))
Clear SMP
Construct graph G(V, E) for H(x, y)
foreach (v € V)

if (v.oDefined)

u < v.oDir

u.streamin < u.streamin + 1
foreach (v € V)

if (u.streamin > 1)
SMP & SMP U {v}

return SMP
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Fig. 3. (a) Height field (b) Ridge points extracted from (a).
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(a) DEM in gray scale

Flg. 4. 200 x 200 DEM used in the experiment.
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Fig. 5. Set of candidate vertices for refinement. (a) all the points (b)white points.
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(d) exp #2(50)

Fig. 6. Result of two algorithms(number of vertices).
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Fig. 7. Error ratio and number of local error computation in terms of the number of vertices.
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