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Abstract  The study of constructing blending surfaces between given surfaces is one of the im-
portant problems in geometric modeling and computer graphics. In the past decades. many au-
thors work on this problem and different methods are proposed to solve the problem. However,
these methods generally produce high degree algebraic blending surfaces which are unsatisfactory
or the algorithms are not easy to be generalized to blend algebraic surfaces with higher order con-
tact. In this paper, a new method using Grobner basis in algebraic geometry combined with tech-
niques in CAGD for constructing algebraic blending surfaces is introduced. At first a theorem
characterized all elements in an ideal which the degree of them is not greater than m using
Grobner basis with Graded Lex order is proved. According to this theorem all 2lgebraic blending
surfaces which satisfy the given conditions can be obtained. furthermore. the lowest degree
blending surfaces also can be found. Based on geometric continuous condition between algebraic
surfaces, a general algorithm for constructing algebraic surfaces to blend several given surfaces
with GC* continuity is given, and the algorithm is very efficient to find low-degree algebraic
blending surfaces. In order to control the shape of blending algebraic surface, we write them in
the Bernstein-Beziér form. Most of B-B coefficients can be determined by solving a linear system
of equations according to continuous conditions. Some coefficients as free parameters are re-
mained, and can be used to control the shape of algebraic blending surfaces. We require them in-
terpolate and/or least-square approximate a collection of some special points. An example is giv-
en to illustrate the method and efficiency. At the last section of this paper, a solid modeling of a

teapot is presented by eight piecewise algebraic surfaces using our method. The lid is constructed
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by three piecewise algebraic surfaces of degree four with GC? continuity. The body is combined by

two piecewise quadratic algebraic surfaces with GC? continuity.

The spout is made of two piece-

wise cubic algebraic surfaces with GC! continuity, and the handle is a single quartic algebraic sur-

face.
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