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Abstract

Todays verification technologies for autonomous and cyber-physical systems require
detailed models which is one of the barriers that keep them from being widely used. In this
talk, | will first present the basic idea of data-driven reachability analysis for systems with
both black and white-box components. This line of research has culminated in the Verse
framework which supports code-level analysis of autonomous multi-agent scenarios, and
which has been used for realistic systems as well as in the classroom. Next, | will discuss an
interesting connection between verification and a fundamental quantity called topological
entropy that quantifies the growth of uncertainty in dynamical systems. Finally, | will discuss
a method for assuring end-to-end safety of learning-enabled autonomous systems
using perception contracts. The method is based on constructing approximations of
perception pipelines, using system-level safety requirements and reachability analysis. We
will discuss recent applications of this framework in creating intelligible contracts and end-
to-end safety certificates for vision-based lane keeping, automated landing, and in
formation control.
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