Persistent Feature Extraction Using Topological Data Analysis

Ashis Banerjee
Associate Professor
Department of Industrial and Systems Engineering
University of Washington

Abstract: Topological data analysis (TDA) is rapidly emerging as one of the most general-
purpose methods for feature extraction in a variety of predictive data analytics
applications. Based on the core idea of characterizing topological structures in noisy and
high-dimensional data sets using their persistence information, TDA provides a robust
framework to yield suitable features. In this talk, | will discuss several successful
demonstrations of this idea for challenging computer vision problems, including multi-
way classification of 3D meshes and textured images, visual object recognition by an
indoor ground robot, and in-process inspection of composite parts during

automated fiber placement. For all these problems, TDA consistently yields a relevant
set of features to explain the outcomes in an accurate, compact, and efficient manner. |
will conclude by pointing out future research directions.
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