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Fig. 14. VW hood: Pareto frontier

Fig. 15. VW hood: Trade-off.

from the minimum weight solution. As was shown in (28), every point on the
Pareto frontier is the optimum for some trade-off strategy and pair of weights,
so different decision analyses could lead to different solutions. In any case, the
amount of necessary computation is greatly reduced by choosing importance
weighting and a degree of compensation between attributes in advance (28).
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6 Summary and Conclusions

We have proposed subdivision surfaces as a common foundation for modeling,
simulation, and design in a unified framework. Subdivision surfaces provide
a flexible and efficient tool for arbitrary topology free-form surface modeling,
avoiding many of the problems inherent in traditional spline patch based ap-
proaches. In addition, the underlying basis functions are ideally suited to the
finite-element analysis of thin-shells. The resulting solvers are highly scalable,
providing an efficient computational foundation for design exploration and
optimization. In particular, the ability to represent smooth surfaces with a
relatively coarse control mesh greatly facilitates geometric optimization. The
examples of application presented here illustrate the versatility and effective-
ness of this paradigm.
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