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2. Inserting new knot lines

In the case, where the problem is to he solved Tor several cotunms, say g, of control paints
corresponding (o the same knot refinement. e.g. as appearing already in 2D curves on in tensor
provduct spline surfaces, one can compute pop-mateix T othal tanstorms the ) into the :..,. sew
Fig. 2.

The a priori non-vanishing clements of this matrix can be compuated:

iy row by row hy ihe triangular schemes of (he Oslo 1 algorithin [Cohien et al, "89], or

Qivy columin by column by the insertion algorithm (id apphivd o the pounit colamns f. where
only ome of = 1owhile all sthers vanish.

The ¢ columnes [d,] can e computed column by column from the columns [, ]:
v by multiphication with the matrix T or directly,
(viy hy the simiple use of the insertion algorithm (i) without the use of T,

A, Operation counl

The given algorithms chielly wse linear combinations. Theis count depends on po o and
Aothin s showir in Table 1o wherg DA = {4+ DA /2 concerming triangular schemes: 'The counts
for vomputing the matric Foda no dilffer very much, However, for large g this count i
insignilicant with respect 10 the count correspunding 1o the transformation of g columns of
sorface contrel points, Besides this, matrix multiphcation showkd use the bandstructure of Toso
that the transformarion of one column requires the equivalent of A /2 linear combinations
ondv. The count shows that the <imple insertion (1) s ab least equivident or superiar e any of
the other methods also i the case of surfaces

Some vartetions may he found eg. by considering vanishing linear combinations et in
computing and usimg the mateix T [Lyche o1 all "RS] by accelerating the ¢ runs of {iik or more
simiple by the paralle) use of the simple insertion (i) [ Bochm et al, "B5], However, some ol these
improvements witl complicate the algorithms aud caise the costs,
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different algorihms (o solve the |
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k. Furthermore, given add

knols 1, together with the u, def
i The problem is thus 1o find A new control points d, corresponding 1o the refined kams
nd Jdefining the same B-spline curve, wee g b Note that the number of i, exceeds
number of _m‘ t sl by b fsee | Borhmoel TRa
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structs cach o

e o, by i

n algenithm’ |Boelun "RO] constructs the changes of the control pomts by
re ene-dimensional, scheme.

near scheme is a part of a inange 1l the Oslo algorithm requires p
triangular schemes while the insertion algoritlun requires anty p-p linear sehemes, the insertion
algorithm s clearly more efficient
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