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In our previous paper, we proposed to discretise the level-set function by a B-spline
surface in topology optimisation, which enabled us to implicitly control the geometric
complexity of optimal designs by tuning the number of basis functions consisting of the
B-spline surface. We later found, however, that the structure optimised by the original
method could end up with a configuration having wavy boundaries caused by the Gibbs-
like phenomena. This is due to the interpolation of the topological derivative, which
is essentially discontinuous, by a smooth function. In this paper, we report that we
can ameliorate this by modifying the definition of the B-spline surface approximation.
In the present method, the B-spline surface approximating the topological derivative is

constructed such that it fits the sampled data as well as specified gradients in a least-
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square sense.
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Fig.1 B-spline surfaces approximating the sur-
face defined by (19) (plotted in (f)) by
various approximation and interpolation
schemes. See the main text for the de-

tailed algorithms to generate (a)—(e).
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