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A garithns for Corstrudting Ddaunay Trianguation
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Abstract : As one of the nost i nportant DT M nodd , Ddaunay tianguationis wddy appliedin nmanifold fidds . A
wde variety of dgorithns have been proposed to corstrict Dd aunay trianguation, swch as divide-and-conquer , in
crenmentd insertion, tranguation growth, and so on. The co npound d gorithmis also researched to corstrict Delau
nay trianguation, and prevdently it is many based on divide-and-conquer and increnmentd irsertion dgorithns .
This paper si nply reMews and assesses sweedine and dvide and-conquer dgorithns , based on which a new com
pound al gorithmis provided ater studying the sweepline dgorithmsenowsly . To start wth, this new co npound d-
gonthmdvides a set of points into severd grid tiles with different dividing nmethods by dw de and-conquer dgo-
rithm, and then corstricts subnet in each grid tile by sweepline dgorithm. Hndly these subnets are recursivey
nerged into a whole Celaunay trianguation with asi ndified efficient LOP d gorithm.For topd ogcd structureisi m
portant to te npord and spatid efficiercy of this algorithm, we only store data about vertex and triangle , thus edge
is i npliedy expressed by two adacent triandes. I norder to fit t wo subnets merging better , we opti nize so e data
structure of sweepline algorithm. For instance , frontline and basdine of triangd aion are co mbined to one line, and
four panters pant to where maxi numand min mumof X axs and y axis are in this outline. The test shows tha this
new co mpound d gorithm has better efficiency , stability and robust ness than dvide- and-conquer and sweepline d go-
rithns . Especidly if we find the nght dividng nethod reply to different circu nstance , its superiority is re narkable .
Key words: Ddaunay triangdation; co npound dgorithm; sweepline algorith m; divide-and-conquer dgorithm
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' Tab.2 Perfar mance of the conpound algarithmunder var-
’ ious sdit threshd d
/s /s LOP
3 0 0 26 .92 29 .84 823 281
1 2 25 .53 26.71 796 245
MEC 2 4 24 31 24 .12 778 932
’ 3 8 24 .02 21.84 765 782
: , :Geleron 4 16 25 .98 20.69 760 842
CPU2 8 GH, 400 MB, 5 32 26 .85 19 .61 769 127
Wndows XP / 6 64 28 .12 22 .98 791 665
7 128 29 .16 26 .29 830 354
8 256 30 .13 29.79 892 709
1/3, 9 512 31 .64 33.56 961 452
2 4 1 10 1024 33.15 37.97 1 050 017
1
Tab.1l Relatiorship between prooess ti ne and parnt num ' 100 '
, X Y

ber of the conpound a gaithm

/ 5 10 20 30 40 50 100

/s 105 2.21 4.47 6.79 9.16 11.48 24 .21
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