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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.
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(Farin. 0.01) (Piegt&Tiller. 0.01)

(LSE1, 0.01)

811, 4xjoiM 3xjRe g
Fig. 1 Conversion from degree 4 to degree 3

H1. 4Rl 3R20] HBH AL 5)
Table. 1 Conversion from degree 4 to degree 3(control points 5)

HB82A Y tol=1.0 tol=0, 1 tol=0.01
=3 )
A | EEE | A5 | #ET | Ay | 38
Rz wi N | 2N | et | 2R | mae | A | mES
Forrest 13 10 25 11 25 25

Farin 7 13 13 25 1

Piegl &Tiller 5 13 7 25 1"

Eck 7 13 7 25 11

(Eck. 0.1) (LSEO, 0.1) LSEO 7 7 7 13 13
O LsEl 30 7 [ 3] 1] 5|
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Fig. 2 Conversion from degree 7 to degree 5
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X2, TAoIM BAjZe| BB =HES 8)
Table. 2 Conversion from degree 7 to degree 5(control points 8)

22X 4 tol=0.1 tol=0.01 tol=0.001
A
A2 AEE | A | HEZ | A | HEx
K2t o) AN | MEE | AN | B o0 | AR
Forrest 21 5 | 41 16 | 41 34 (Forrest, 0.01) (Farin, 0.01)
Farin 21 15 31 19 41 33
Pieg! &Tiller 21 1" a1 13 a4 23
Eck 1 1" 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) (LSE1, 0.01)

(12Xt B-spline) (Forrest. 0.1)

(Forrest, 0.001)

(Farin, 0.1) (Piegl &Tiller, 0.1)

Farin. 0.001 Piegl &Tiller. 0.001
(Eck. 0.1) (LSEO. 0.1) (Farin. 0.00%) (Pieg &Tiller )

(Eck. 0,001 (LSEO, 0.001)
(LSET. 0.9) (LSE2. 0.1) ¢ )
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Fig. 3 Conversion from degree 12 to degree 3

H3. 12Xj0lM 3Ri22| B =EES 13)
Table. 3 Conversion from degree 12 to degree 3{control points 13)

sigex o tol=0.1 tol=0.01 tol=0.001
T
A | HEX | A | 3Ex | Mg | 3Bz
I ES I AP | Eae | ARy | JES | b | MR
Forrest 85 26 154 | 41 274 | 75
Farin 58 26 | 112} 43 | 184 | 73
Piegi &Tiller 79 27 133 ) 37 1228 | 61
Eck 55 24 88 39 | 151 | 65
LSEO 40 27 73 | 40 | 127 | T
LSET 79 22 139 | 39 | 247 | 65
LSE2 139 | 20 | 232 | 36 | 436 | 61

(Eck. 0.1)

(LSEO. 0.1)

(Eck. 0.001D)

(LSEO, 0.001)
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Fig. 4 Conversion from degree 14 to degree 5

H4. 14Xl 6|2 gEH(=HTE 16)
Table. 4 Conversion from degree 14 to degree blcortrol points 15)

HB2R A (o1=0.1 tol=0.01 | tol=0.001
A
Ko | 2Bz | X | MBx  Ae | 3B
Rz u SRPH | HES | A0 | SRS | AT | R
Forrest 56 18 81 27 116 | 40
Farin 46 22 66 34 | 13| 70
Pieg! &Tiller 51 20 76 24 106 34
Eck 26 22 46 33 66 45
LSED 26 22 46 33 56 | 46
LSE1 46 21 66 28 | 9% | 41
LSE2 66 20 | 106§ 25 | 171 | 40
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