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Motivation 
 By using C-Bézier model, repeated differentiation and 

integration can get rid of high-degree curves and surfaces. 

 Compressing data, finding intersection between two surfaces, 
and computing roots of polynomials are based on degree 
reduction.  

 An ideal algorithm for degree reduction of C-Bézier surfaces is 
needed. 

 The algorithm should have the following characteristics: (1) 
multi-degree reduction at one time, (2) certain constraints, (3) 
best precision. 
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Main idea 

 The explicit expression of C-Bézier basis can be given in a 
matrix form.  

 The constrained control points of the degree-reduced 
surfaces is prescribed.  

 Divide and conquer is an excellent strategy to determine the 
unconstrained control points of the degree-reduced surfaces. 
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Method 

1. We give the explicit expression of C-Bézier basis in  a new 
space.  

2. We present multi-degree reduction of C-Bézier surfaces in 
the norm L2 with prescribed constraints based on the 
geometric joining condition. 

3. The unconstrained control points of degree-reduced 
surfaces are determined using  least square method. 
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Major results 
 The resulting piecewise approximating surfaces are 

globally G1 continuous. 
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Conclusions 

We calculate the transfer matrix of C-Bézier basis in 
space {1, t, …, tn−2, sint, cost}. 

We present an optimal method for degree reduction of 
C-Bézier surfaces. 

Numerical examples show that our method is effective. 
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