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We present a method to approximate the boundary area of a set X ⊂ Rd satisfying mild conditions from
a set Y ⊂ Rd achieving precision linear with respect to the Hausdorff distance dH(X,Y ). This rate is optimal
among classes of sets containing piecewise-smooth objects. Our results are obtained using tools from persistent
homology and geometric measure theory (notably the principal kinematic formula), allowing us to more gener-
ally approximate the so-called intrinsic volumes [2] of X which are global quantities related to curvatures, and
to which the boundary area of X belongs. A corollary of our work answers a problem raised by Milnor in the
1970s [3]: in what sense must X and Y be close to imply that their boundary areas are also close?

This presentation summarizes joint work with David Cohen-Steiner, Persistent intrinsic volumes [1].
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