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‘ Abstract I

Modern adaptive cruise control technologies are designed to improve the comfort or safety of the driver; however, no safety guarantees are asserted by
these designs. Furthermore, existing theoretical work in the safety verification of adaptive cruise control algorithms require both discrete braking modes and
overly conservative separation distances to make such safety guarantees. Thus, existing work in safety verification both risks reducing driver comfort while
also eliminating any of the performance gains typically associated with automated highways. Our work extends verification of automated highway systems to
mitigate both of these problems. Motivated by optimal control and verification of software systems, we have developed safety conditions for adaptive cruise
control algorithms that do not require discontinuous braking and also allow for substantially lower following distances than existing work in the verification of
autonomous highway systems. Moreover, we demonstrate a novel approach for verifying software in hybrid systems by embedding the continuous dynamics
into the software specifications. The result is a verified software paradigm consistent with the vision of Hoare’s verifying compiler.
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