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Abstract
Subdivision curves and surfaces are widely used in computer aided geometric design
(CAGD). One of the best-known and most commonly used types of curves are
defined by Chaikin [1]. With the Lane-Riesenfeld algorithm [4, 5] the B-Spline
curves with different degree can be defined. In addition various subdivision curves
that have a shape parameter have been defined [2, 3]. Based on the definitions and
their parameters the shape of the subdivision curves can be very different.

In this presentation we describe a method of smooth connection of subdivision
curves defined by different subdivision masks.
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Figure 1. In this picture curve s is a B-Spline with the degree 3,
while the degree of r is 4 defined by the Lane-Riesenfeld algorithm.
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In general, let s and r two subdivision curves defined by the Lane-Riesenfeld
algorithm and with the control points p𝑖, 𝑖 ∈ [0, 𝑘] and q𝑗 , 𝑗 ∈ [0, 𝑙], and their
degrees are 𝑛 + 1 and 𝑚 + 1 respectively where 𝑛 ̸= 𝑚 and 𝑛, 𝑚 ≥ 2. In case of 𝑛
the subdivision (averaging) mask is
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Let us consider the function 𝑓𝑛 : [0, 𝑛] → R, 𝑓𝑛(𝑥) = 1
2𝑛
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as the base of the mask

𝑟𝑛 and the same way in the case of 𝑟𝑚 and 𝑓𝑚. By applying a smooth transition
between 𝑓𝑛 and 𝑓𝑚 we can generate subdivision masks for new arcs which can
connect to each other smoothly.
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Figure 2. Connection of different curves.

For connected curves, different transitions are used on the functions and masks
depending on the degrees of the original curves we would like to join.
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