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NURBS Curve Adaptive Fairing Algorithm Based on a Digital Index of Fairness
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Abstract  Currently most of methods about the NURBS Curve fairing are normally based on
manual methods. It is a challenge to fair NURBS curve automatically and adaptively. In this
paper, a digital definition of fairness is given, which is called SValue. Based on the digital index
SValue, an adaptive NURBS curve fairing algorithm is presented. Firstly, the curve is decom-
posed into a detail part and a scale part. Secondly, the detail part are compressed by setting a
threshold automatically. Finally, the new control points are obtained by the wavelet reconstruc-
tion. The curve fairness can be valued by the digital index SValue. By giving SValue a target value,
the fairing algorithm can fair curve automatically. Several examples are given to illustrate the
feasibility and effectiveness of this approach. Compared to other fairing methods, the algorithm

can fair the curves better and more efficiently.
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The work aims to propose an adaptive NURBS curve fairing
algorithm and provide a new method to represent the fairness
of curves and surfaces in a digital way.

The fairing problem is of great significance in the geo-
metric modeling and manufacturing. The fairing of curves
and surfaces has a great effect on the quality of products and

the physical performance of products, etc. Therefore, the

fairing problem has always been drawing much people’s at-
tention. However, currently most of methods about the
NURBS curve fairing are normally based on manual methods.
It is a challenge to fair NURBS curve automatically and adap-
tively. For this problem, this paper gives the definition of a
digital fairing index SValue and proposes a fairing algorithm
of NURBS curves according to the properties of SValue

Compared with other fairing algorithms, this algorithm

achieves the effects of automaticity and adaptability in fairing.



