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Abstract

Topological learning (TL), referring to a synergy of computational topology and 
machine learning, has recently emerged as an effective pattern recognition 
framework for noisy, high-dimensional problems. The recognition happens by first 
identifying the topological structures that encode the shape and connectedness 
information among the observations (samples), and then characterizing the structures 
based on their relative persistence over a wide range of spatial and/or temporal 
scales. In this talk, I will discuss successful demonstrations of TL for challenging 
manufacturing process performance prediction and autonomous mobile robot 
perception problems. Our novel adaptations of TL yield interpretable features, and 
require substantially less training effort while generalizing better than state-of-the-art 
statistical or deep learning methods. I will conclude by pointing out future research 
directions.
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