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Degree reduction of ball-control-point Bézier

surfaces over triangular domain

CHEN Yue-qiang, WU Hui, DENG Jian-song

(Department of Mathematics, University of Science and Technology of China, Hefei 230026, China)

Abstract: The problem of degree reduction of ball-control-point Bézier surfaces over triangular domain was

discussed. A method to reduce degree from n to n—m(1<<m<Cn—1) was proposed. In the method, the

lower-degree ball-control-point Bézier surface was required to enclose the given original surface and the

difference between the two surfaces was as small as possible. Some examples were provided to illustrate

the method.
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Fig.1 Comparison between original surface and degree reduction surface
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2000,0. 0000,0. 0969) , (0. 4000,0. 6000,0. 1124) ,
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Fig. 2 Comparison between original surface and degree reduction surface
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1 3. 1 rhg) b ot T AR EIORE 3 UK FE TR RE R R B 1
UATEOLT B 3.1 H TR il R 20 (4 L9 L 451
3. 2 K, R IR 22 Ll R R — 4k,

B13.3 Z5EWIG 5 K Bézier i Y45 il 5K
(0. 0000, 1. 0000,0. 0000) , (0. 0000,0. 8000,0. 1667) ,
(0. 0000,0. 6000,0. 2500) , (0. 0000,0. 4000,0. 2500) »
(0. 0000,0. 2000,0. 1667) , (0. 0000,0. 0000,0. 0000) ,
(0. 2000,,0. 8000,0. 1667) , (0. 2000,0. 6000,0. 3333)
(0. 2000,,0. 4000,0. 1667) , (0. 2000,0. 2000,0. 3333)
(0. 2000,0. 0000,0. 1667) , (0. 4000,0. 6000,0. 2500) s
(0. 4000,0. 4000,0. 3333) , (0. 4000,0. 2000,0. 3333)
(0. 4000,,0. 0000,0. 2500) , (0. 6000,0. 4000,0. 2500) »
(0. 6000,0. 0000,0. 2500) , (0. 6000,0. 2000,0. 1667) ,
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CT) s T AR =R AR ER 0
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(0. 0000,0. 0000, — 0. 0040) , (0. 5000,0. 5000,,0. 4325) ,
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(0. 0000,,0. 2000,0. 1706) , (0. 0000,0. 0000, — 0. 0040) ,
(0. 2000,0. 8000, 0. 1706) , (0. 2000, 0. 6000,0. 3016) ,
(0. 2000,0. 4000, 0. 3452) , (0. 2000,0. 2000,0. 3016) ,
(0. 2000,0. 0000, 0. 1706) , (0. 4000, 0. 6000,0. 2579) ,
(0. 4000,0. 4000,0. 3452) , (0. 4000,0. 2000,0. 3452) ,
(0. 4000,0. 0000, 0. 2579) , (0. 6000, 0. 4000,0. 2579) ,
(0. 6000,0. 2000, 0. 3016) , (0. 6000,0. 0000,0. 2579 ,
(0. 8000,0,2000,0. 1706) , (0. 8000, 0. 0000,0. 1706) ,
(1..0000,0. 0000, — 0. 0040).

(I B8 S0 aa ] 8 22
(0. 0000,0. 0000, — 0. 0040), (0. 0000,0. 0000,0. 0031)
(0. 0000,0. 0000, 0. 0079) , (0. 0000,0. 0000,0. 0079) ,
(0. 0000,0. 0000, 0. 0040) , (0. 0000,0. 0000, — 0. 0040) ,
(0. 0000,0. 0000, 0. 0040) , (0. 0000,0. 0000, —0. 0317),,
(0. 0000,0. 0000,0. 0119) , (0. 0000,0. 0000, — 0. 0317)
(0. 0000,0. 0000, 0. 0040 , (0. 0000,0. 0000,0. 0079 ,
(0. 0000,0. 0000,0. 0119) , (0. 0000,0. 0000,0. 0119 ,
(0. 0000,0. 0000, 0. 0079) , (0. 0000,0. 0000,0. 0079 ,
(0..0000,0. 0000, — 0. 0317), (0. 0000,0. 0000,0. 0079) ,

(0. 0000,0. 0000,0. 0040) , (0. 0000,0. 0000,0. 0040) ,
(0. 0000,0. 0000, — 0. 0040).

(V) AR RIAEAR B BB A 24 5 A2
22 Hh
.0179,0. 0258,

. 0298,0. 0298,
0258,0. 0179,
. 0258,0. 0317,
.0337,0. 0317,
0258,0. 0298,
0337,0. 0337,
. 0298,0. 0298,
. 0317,0. 0298,
. 0258,0. 0258,
0. 0179.
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4 ZHig
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Fig. 3 Comparison between original surface and degree reduction surface
reduction of triangular Bézier surfaces[]]. Tsinghua
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