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An Experimental Analysis of Approximate Conversions for B-splines
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Abstract

The degree reduction of B-splines is necessary in exchanging parametric curves and
surfaces of the different geometric modeling systems because some systems limit the
supported maximal degree. In this paper, We provide an our experimental results in
approximate conversion for B-splines apply to degree reduction. We utilize the existing Bé
zier degree reduction methods, and analyze the methods. Also, knot removal algorithm is

used to reduce data in the degree reduction process.

» Keyword : approximate conversion, degree reduction, B-spline, Bézier curve, knot
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(4%} B-spline) (Forrest, 1.0)

(LSET1, 0.01)

T2, 4xjollM 3xt=e| e
Fig. 1 Conversion from degree 4 to degree 3

1. 4XolM 3k2e| BB =AEs 5)
Table. 1 Conversion from degree 4 to degree 3(control points 5)

SIB2A S tol=1.0 tol=0.1 tol=0.01
=E
AR | HEZ | RS | 2EE | A2 | 2Ex
X2 wie e s N s vs Sl Eani s R s Sl vs JES 5 B
O oH
Forrest 13 10 25 (N 25 25
Farin 13 ] 13| 25 | 1

7
Piegl &Tiller 5 13 7 25 1
Eck 7 7 13 7 25 1
7
7

(Eck, 0.1) (LSEOQ, 0.1) LSEO 7 7 13 13
LSE1 13 13 13 25 25
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(7x} B-spline)

(Farin, 0.001) (Piegl &Tiller, 0.001)

(LSET, 0.1) (LSE2, 0.1)

(LSE1, 0.001) (LSE2, 0.007)

J22. 7XjollM bAtZO| e
Fig. 2 Conversion from degree 7 to degree 5

(Piegl &Tiller, 0.01) (Eck, 0.01)
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H2. TRIolM BRIZe| HENZHAS: 8)
Table. 2 Conversion from degree 7 to degree 5(control poirts 8)

SI8At X tol=0.1 tol=0.01 tol=0.001
EXSis gy
Ae2t | HEZ | A2 | HEE | A2 | HEE
Rpzi i\ | AT | mEe | AR | e | 20 | HES
Forrest 21 15 | 41 16 | 41 34 (Forrest, 0.01) (Farin, 0.01)
Farin 21 15 31 19 41 33
Piegl &Tiller 21 11 41 13 41 23
Eck 11 11 21 16 26 24
LSEO 13 13 23 16 21 21
LSE1 21 14 28 21 41 27
LSE2 36 15 41 23 81 21

(Piegl &Tiller, 0.01) (Eck, 0.01)

(LSEO, 0.01)

(12AF B-spline) (Forrest, 0.1)

s

. h ) (LSE2, 0.01) (Forrest, 0.001)
(Farin, 0.1) (Piegl &Tiller, 0.1)

Farin, 0.001 Piegl &Tiller, 0.001
(Eck, 0.1) (LSEO, 0.1) ( arin ) (Pieg il )

Eck, 0,001 LSEO, 0.001
(LSE1, 0.1) (LSE2, 0.1) (Eck, 0.001) ( )
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(LSE1, 0.001)

(LSE2, 0.001)

J213. 12%jollM 3xt=29| gie
Fig. 3 Conversion from degree 12 to degree 3

3. 12xjollM 3Rtz 2| sEH=EES 13)
Table. 3 Conversion from degree 12 to degree 3(control poirts 13)

si@ext o tol=0.1 tol=0.01 tol=0.001
=YE

At | ZEx | A | FEx | A | 2EE

RigztA i AR | M| AT HEe | Ay ) R
Forrest 85 26 | 154 | 41 274 | 75
Farin 58 26 | 112 | 43 | 184 | 73
Piegl &Tiller 79 21 | 133 | 37 | 229 | 61
Eck 55 24 | 88 | 39 | 151 | 65
LSEO 40 27 73 | 40 | 127 | T
LSE1 79 22 | 139 | 39 | 247 | 65
LSE2 139 | 20 | 232 | 36 | 436 | 61

(Eck, 0.1)

(LSEO, 0.1)

(Eck, 0.001) (LSEO, 0.007)
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(LSE1, 0.001)

(LSE2, 0.001)

J2l4. 14%jollM BRi=9| giEh
Fig. 4 Conversion from degree 14 to degree 5

F4. 1470l 6XI2 HEHZHES 15)
Table. 4 Conversion from degree 14 to degree 5(control points 15)

SR H 10,1 tol=0.01 | t0l=0.001
S
A2t | HEZ | 242 | HEX | A4 | 2ER
Azl wi ADFH | EES | AR | MES | AT | HES
Forrest 56 18 81 27 116 40
Farin 46 | 22 | 66 | 34 | 136 | 70
Piegl&Tiller | 51 | 20 | 76 | 24 | 106 | 34
Eck 2% | 22| 46 | 33 | 66 | 45
LSEO 2% | 22| 46 | 33 | 56 | 46
LSET 46 | 21 | 66 | 28 | 9 | 41
LSE2 66 | 20 | 106 | 25 | 171 | 40
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