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Abstract

We introduce a new measure of distance between datasets, based on vineyards from topological data
analysis, which we call the vineyard distance. Vineyard distance measures the extent of topological
change along an interpolation from one dataset to another, either along a pre-computed trajectory or
via a straight-line homotopy. We demonstrate through theoretical results and experiments that vineyard
distance is less sensitive than L” distance (which considers every single data value), but more sensitive
than Wasserstein distance between persistence diagrams (which accounts only for shape and not location).
This allows vineyard distance to reveal distinctions that the other two distance measures cannot. In our
paper, we establish theoretical results for vineyard distance including as upper and lower bounds. We then
demonstrate the usefulness of vineyard distance on real-world data through applications to geospatial
data and to neural network training dynamics.
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