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We present the construction of a suitable B-spline representation for a family of bivariate spline spaces of arbitrary smoothness defined in [2]. These splines are defined on general triangulations endowed with a so-called Powell-Sabin macro-structure, where every triangle is split into six smaller subtriangles. They have polynomial degree d = 3r – 1 for a given smoothness r. The most known member of this family is the quadratic C1 Powell-Sabin spline space [1]. The presented basis functions have a local support, they are nonnegative, and they form a partition of unity. A spline in such a representation can be evaluated in a stable way using a sequence of simple convex combinations. 

We then discuss a general recipe to construct quasi-interpolants of arbitrary smoothness based on such Powell-Sabin B-splines [3]. This enables us to produce various local approximation schemes that can be tailored to special requests by a given data set or function. We provide a Marsden's identity representing polynomials of degree 3r – 1. This identity can be used to develop smooth quasi-interpolants with good approximation properties. More precisely, the coefficients of such quasi-interpolating splines are computed by evaluating the blossom values at some particular points of a chosen local approximation. The presented quasi-interpolation schemes are local and flexible; they can be constructed so that only function evaluations are needed (and no derivative information); and they can generate surfaces of any smoothness. 
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