Vol. 35 No. 1

WRLEE SR
3RFTARO/ A BB D=8 DEE ICREREBERFME

fr = =z k2 R E FT 2 O S

BARBEROIPEOIOT VDY FAMELBEINTVEY, ThORMEESSRELTOENSEK
EDODLTOAELSMEBRINAEDTH B, HERT 07 ACHRT 2 LHEREDHBIELL
BfELRNC 055, RRXTRIKTR e/ ARENREL, ThEERT 3 7= X A0REHRE
bzl {EROTV Y XADPEET B D3, BEASABBIERELEA LAY E7-DTHEL &
EREL, TCTR, HREELAURENEX D BANEOR >~ SO RE2BLS . KAFeh
KESNITATY XaBBEHL, TUEEBIEHERAS V7Y 2 ¥ F UTEHERERICE D Z0ORENE
BRI, TORR, HEROHETRIELALOBACMENE A STk 5 RELRBEOATCHELTD,
MM FEORORERBHAIINS C L BHLD LN, TORMBHRERBETS NI,

Robust Algorithm for Incremental Construction of
Three-Dimensional Voronoi Diagrams

Hirosui Inacaky? Kokicar Suciaaratt and Noeoru Suciettt

Many efficient geometrical algorithms have been proposed. However, these algorithms
were designed on the assumption that numerical errors do not take place, and hence com-
puter programs based on these algorithms often fail because of computational errors. Here,
a numerically stable algorithm for constructing three-dimensional Voronoi diagram is pro-
posed. In this algorithm higher priority is placed on the topological structure than on nu-
merical values, so that, no matter how large numerical errors may take place, the algo-
rithm will never come across topological inconsistency and thus can always complete its
task. Furthermore, the output of the algorithm “converges” to the true Voronoi diagram
as the precision in computation becomes higher. The proposed algorithm was implement-
ed into a computer program, and numerical robustness of the algorithm was proved by

Jan. 1994

computational experiments.
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Fig. 6 Output of the program for fifty generators
placed at random in the unit cube.
(a) output; (b) an example of a Voronoi
region near the central portion; (c¢) De-
launay diagram.
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Table 1 Change of the size of the
Voronoi diagram.

AR BRua /4 E¥ WBa ) 40%
200 1,221 2,442
400 2,520 5,040
600 3,834 7,668
800 5,165 10,330

1,000 6,477 12, 954

£ 2 Fu/AHR0EL
Table 2 Change of the average size of
a Voronoi region,

B3 E R -l
200 13.9 5.1
400 14.4 5.2
600 14.7 5.2
800 14.8 5.2

1,000 14.9 5.2

%3 Ko/ 404X
Table 3 Size of Voronoi regions.

THE/ R B
6 1
7 5
8 10
9 26
10 51
11 66
12 104
13 122
14 125
15 113
16 87
17 86
18 66
19 43
20 32
21 27
22 13
23 9
24 5
25 8
2 0
27 1

OFa ) A EES D ORBERKITZIE—ETH B
&b s,

350, BRI 000 DA ONTTNTORR
J ABBICH L T 1 BEERSET D OEREREL 708
RERIICRT. E3OF—2p5BONB 1 En
A4 RN 0 OFEHERI 14.8 T, BRI X »
THLLFEohicRu / 4 EROEBDOELME 14.9
(#2) L& —HLTW3.
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Fig. 8 Output of the program for one hundred
generators placed at random on the sphere
inscribed in the unit cube.

(a) output; (b) central portion magnified
by 10%; (c) central portion magnified by
3x107,
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S HUBNE H #EBICE S WA ES (BA% 10)
Fig. 9 Output of the program when computed
values of H are replaced by random values.
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