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ABSTRACT. The shadow of an abstract simplicial complex K, whose vertices are
in RY is defined as the union of the convex hulls of its simplices. For a metric
space (S, d) at scale 3, the Vietoris—Rips complex R(S) is the abstract simplicial
complex where each k-simplex corresponds to (k4 1) points in S with a diameter
at most . Latschev’s theorem provides a qualitative guarantee for manifold recon-
struction: for any closed Riemannian manifold X, there exists a scale €5 > 0 such
that for any 0 < 8 < €, there is a > 0 where any metric space .S within Gromov—
Hausdorff distance ¢ of X yields a Vietoris—Rips complex homotopy equivalent to
X. Recently, Latschev’s theorem has been quantified, allowing X to be a more
general geodesic space. When X C RY is a Euclidean geodesic space (e.g., sub-
manifold, graph), we address the theorem’s geometric analog: under what condi-
tions is the shadow of the Vietoris—Rips complex of a Hausdorff-close Euclidean
sample S C RY both homotopy equivalent and Hausdorff-close to X ? Unlike the
abstract complex, the shadow provides a geometric embedding within the host
space, which is essential for the practical reconstruction of Euclidean shapes. In
this talk, we discuss recent developments in answering this question and explore
their implications for faithful reconstruction of low-dimensional submanifolds and
Euclidean-embedded graphs.
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