
1 Illustrating persistent homology applied to a point-cloud
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Figure 1: Illustrating persistent homology to compute robust topological features in a discrete data set. (A)
Discrete set of points. (B) Persistence diagram shows one feature stands out with high persistence (death -
birth). (C) Our algorithms find tight representative bondaries after shortening and smoothing algorithms.

Fig. 1A shows an example of a discrete set of points or a point-cloud. It has many gaps and holes, but
one stands out as a larger hole compared to others. Dimension-1 persistent homology (PH) computes birth
and death of holes across different spatial scales. This information is plotted as a persistence diagram (PD).
Fig. 1B shows dimension-1 PD computed for the example in Fig. 1A. Persistence of a hole is defined as the
difference between its death and birth. Those with higher persistence are more robust to noise in the data
set. There is one feature (marked in red) with relatively higher dimension-1 persistence, as expected. Fig. 1C
shows multiple possible representative boundaries computed around the feature with maximum persistence.
The shorter ones, that wrap more precisely around the feature, were computed using algorithms developed
in [1].
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