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Abstract. In this talk we advocate several underdeveloped research di-
rections for safety verification of neural networks. The talk builds upon
recent work [AHKM20,CKM23,HKMS21,HKRS23].
We focus at several classical tools of software verification, which have
proven crucial for its practical success, yet remain largely unexplored in
the context of neural networks. In particular, we firstly discuss the role
of abstraction as a separate instrument not to be confused with heuris-
tics used in various verification procedures. Abstraction is a key verifica-
tion technique to improve scalability, currently essentially inapplicable to
neural networks. This illustrates the lack of basic understanding how to
scalably approach the verification problem. Secondly, we discuss runtime
verification and monitoring as a more practical compromise for ensur-
ing safety. Again, while confidence in the outcomes of neural networks
has been studied in machine learning, actual monitoring has not been
systematically approached and utilized, despite its appeal to the indus-
try. In the talk, we sketch some of the issues and difficulties as well as
suggestions and arguments for examining the directions in more detail.
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