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Abstract

Generative AI opens up new possibilities for the development of safety-critical systems,
in particular for requirements elicitation, scenario exploration, and the structured discussion
of stakeholder expectations. At the same time, the development of safety-critical systems is
subject to stringent safety, quality, and assurance requirements. This talk presents a vision
of AI-based engineering for safety-critical systems in which generative AI is employed not as
a replacement for established engineering methods, but as a tool that helps develop a formal
backbone for system design.

The core idea is an iterative co-engineering loop. Generative AI can support the creation
of basic scenarios and scenario variants, the extraction of candidate rules and stakeholder
goals, and the identification of implicit assumptions. It may also help formulate hypotheses
about relevant objects, relations, and value conflicts that should be examined during de-
velopment. These AI-supported outputs are then translated into structured artifacts and
formal representations, such as world models, goal structures, rules, conflict models, and
operational constraints.

Recent work has explored the use of generative AI in requirements engineering, scenario-
based testing, and safety analysis, including support for structured artifacts and intermediate
representations. Less attention, however, has been paid to integrating these AI-supported
steps into a systematic loop of formal world-model construction, formal quality analysis,
and stakeholder-centered refinement. Once a formalization is available, formal methods can
be used to assess consistency, reachability, relevance, alignment, traceability, and conflict
structure. The analysis results, in turn, can be fed back to stakeholders through play-outs,
visualizations, and targeted questions, enabling iterative refinement of both the scenarios
and the formal models.

We argue that this interplay between AI-supported exploration and formal analysis is a
promising direction for safety-critical systems engineering. Generative AI may provide the
variation needed to expose overlooked cases and assumptions, while formal methods provide
the quality criteria needed to justify, correct, and stabilize the resulting engineering artifacts.
The long-term goal is thus not merely to use AI in safety-critical development, but to use it
in a way that helps establish a sound formal foundation for analysis and assurance.
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