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Abstract

This paper is arranged in the following three parts.

(1) When the control points are given, the shape of classicalBézier curve or surface

is uniquely decided. For remedying this cases, the generalized Bézier curve and

surface with shape parameter are given, which not only hold the excellent prop-

erties of classical Bézier curve or surface, but also can changing the shape of the

curve or surface with the shape parameters.

(2) Bézier curves withn shape parameters and riangular Bézier surfaces with3n(n+1)
2

shape parameters are presented in [1]. But it only given somebasic properties, in

this paper we give more details.

(3) Given a set of data points as measurements from a developable surface, the

present paper investigates the recognition and reconstruction of these objects.

We investigate the set of estimated tangent planes of the data points and show

that classical Laguerre geometry is a useful tool for recognition, classification

and reconstruction of developable surfaces. These surfaces can be generated as

envelopes of a one-parameter family of tangent planes.

Key Words: Curves; Surfaces; Bézier; Shape parameters; Developablesurface; Re-

construction; Recognition; Space of planes
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3�!¡E.�{�uÐL§¥§ÄuBernsteinõ�ª�Bézier
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Bézier�¡d{Ió§�Bézieru1962cJÑ§Ù�{l�m©Ò¡�
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8U^BernsteinÄ¼ê5L«��~{'�/ª"

½Â 1.1:

Bi,n(t) =

(
n

i

)
ti(1 − t)n−i t ∈ [0, 1] i = 0, 1 · · ·n.

K¡ùn + 1�õ�ª´��ngBernsteinÄ¼ê"

½Â 1.2: �½n + 1��m�þPi§¡ngëê�ã

P (t) =

n∑

i=0

PiBi,n(t), 0 ≤ t ≤ 1

��^ngBézier�"Pi ¡���º:"�g^��ãë���ü�Pi¤�

�n>ò�õ>/¡�Bézierõ>/½ö��õ>/"
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1.2�«¡��Ð¡{0

½Â 1.3: �½(m + 1)(n + 1) ��m�þPi,j ∈ R
3, (i = 0, 1, · · · , m, j =

0, 1, · · · , n)§ÜþÈBézier¡½ÂXe

S(s, t) =
n∑

i=0

m∑

j=0

Bi,n(s)Bj,m(t)Pi,j

Ù¥Bi,n(s)ÚBj,m(t)´BernsteinÄ¼ê§Pi,j ¡���º:"�g^��ãë

���ü��º:¤��m× n>ò�õ>/��¡�����"

1.1.2nnn������þþþ���Bézier¡¡¡

ÜþÈ.�Bézier¡´½Â3Ý/�þ�o>¡¡§<�uy3¡E

.�éõ|Ün�¡¡�\´^§Farin�E
Äu��BernsteinÄ¼ê�n

�Bézier¡"

½Â 1.4: �∆ABC ⊆ R
2, {u(s, t), v(s, t), w(s, t)|0 ≤ u, v, w ≤ 1, u + v + w = 1}

´'un�½Â�∆ABC�%�I"K¡

Bijk(s, t) =
n!

i!j!k!
ui(s, t)vj(s, t)wk(s, t) i + j + k = n

�n��þ�BrensteinÄ¼ê"

½Â 1.5: �½ (n+1)(n+2)
2

��m�þPijk ∈ R
3 (i, j, k ≥ 0, i + j + k = n)§¡¡

T (s, t) =
∑

i+j+k=n

Bijk(s, t)Pijk

�½Â3∆ABCþ��Üngn�Bézier¡"Bijk(s, t)´½Â3∆ABCþ

�ngn�BernsteinÄ¼ê§¡Pijk���º:§�gë���ü���º

:¤��n2�n�/|¤��������"
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