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Abstract: A heuristic strategy is presented to solve the point location problem in spherical triangulation mesh.
Firstly, a spherical mesh with regular subdivision connectivity is constructed to partition the spherical domain into
some small regions. Then the region, which contains the query point p, is found according to the position of p and
selected as the search area for locating p. During the point location, the barycentric coordinates are used to extract
local heuristic information about the location of p so as to find the shortest path from the start triangle to the target
one containing P. In comparison with traditional algorithms, it is found that the heuristic strategy has better time and
space performances.

Key words:  spherical mesh; point location; heuristic strategy; subdivision mesh; barycentric coordinate

bl B p bl
: TP391 A
[1-4] [5-8]
C P, C
9,10
P (100 :
* Supported by the National High-Tech Research and Development Plan of China under Grant No.2003AA411310 (
(863))
(977 ), , s s s , ; (1945 ),

. . CAD&CG, ; (1975 ),

> > > >

© hEE

AT hupy/ www. jos. org. cn



© PEEREBEAD

1984 Journal of Software 2005,16(11)
9 C 9
1
N¢ , N¢ /2 , N¢
) ,A
A .
Dobkin  Lipton!" . X M
(slabs), slabs; . p
O(logny), slab O(logn,),
o(n?) O(n7 logn,)
s s r']v ) O(n?) O(n? IOgnf +
n,logn;).
Kirkpatrick! .
O(logny), O(ny) O(n; logny). s n, ,
O(ny) O(n; logn; +n,logn,). slab ,
A . ,
,Sundareswara
B3]
f(pm p1> pz) > O(ﬂnf )
n, >,/n; logn, Kirkpatrick 21,
2
C C:(PCaKc)a Pc:{pun-a pn} (n
), P =(6,0);Kc C ) 3
s P(; 5 ,
) 3 , K¢
o) S,
c , S=(Fs,Ks)
3
C
( ) S, ,
fs C fg fos ,
p s S fs, fs (3 fe
, ( 34 ) C , p

http:/ www. jos. org. cn



1985

Sundareswara B3 ,
,S C ,S fq
c fo .
31
2 p

s, 14 8 ,

( 1 ). s' , | ,

4

",

(a) S° (Base mesh) (b) S' (Level 1) (c) S* (Level 4)
Fig.l1 Regular spherical meshes at several different subdivision levels
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Table1l Theoretical performance of several point location algorithms
with n; triangles and n, =nf{ query points
1 ng n,=n; ,
Algorithm .Preprocessmg stage Search stage time The whole time T
Time Space
Scanning algorithm — — O(nl,“) O(nlf”)
Dobkin’s algorithm O(n? logn,) O(n%) O(n*,’ ~10gn,) O(nf logn; +né logn,)
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(a) Original spherical mesh C (b) Regular mesh S* (c) Heuristic search path (d) Local zoom of Fig.5(c)
Fig.5 Spherical point location process of heuristic strategy
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Table2 Running time of three different algorithms (n, =10000, T is the

whole running time for locating all the query points)

2 3 (n, =10000, T )
Spherical meshes Pawn Cow Bunny Venus Gargoyle Tyra
Number of triangles (n,) 304 23216 69 630 100 000 200 000 200 000
Number of query points (n,) 10 000 10 000 10 000 10 000 10 000 10 000
Exponent &=log, (n,) 1.61 0.92 0.83 080 0.75 0.75
Optimal subdivision level dy) 2 4 4 4 4 4
Scanning algorithm (T) (s) 8.81 365.61 1937.52 2 618.78 4 587.51 622521
Sundareswara’s algorithm (T) (s) 1.17 4.80 16.95 17.66 28.61 30.31
Our algorithm (T) (s) 0.39 0.66 0.92 0.94 1.30 1.48
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b 2 p
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