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18. abstract

The KAI project was initiated in 2020 and officially launched in 2021 to develop an Al-supported concept assistant (KAl) for the
design and optimization of vehicle interiors in highly automated vehicles (SAE Level 4). Its overarching objective was to create future
interior configurations that are more user-centered, comfortable, and safe, recognizing the new freedoms afforded by autonomous
mobility. An interdisciplinary consortium not only developed a physical prototype—known as the evolution mock-up (EMU)—for user
research but also a digital software tool (KAI) for automated interior optimization.

To address the shift from driver to passenger in highly automated vehicles, the consortium first established a shared vision and
identified pain points along the product development process (PEP). User studies, including online surveys, co-creation sessions,
and research in a highly dynamic driving simulator, yielded important insights into non-driving activities, user requirements, and
passenger postures. Building on this, the team adapted a human model in RAMSIS and introduced new evaluation modules,
focusing on both technical and user-centered criteria. A package modeler, an evaluation method, an interior optimizer based on
genetic algorithms and a central database for interior components form the backbone of the KAl software, automatically generating
ideal interior packages for non-driving activities within specified boundary conditions. In particular, ika focussed on user studies as
well as the development of the software tool — latter in strong collaboration with DFKI.

Despite some delays, which were resolved through a cost-neutral extension, all project goals were successfully met. Throughout
iterative and interdisciplinary collaboration, the KAI tool underwent training, technical tests, and user studies, demonstrating a clear
convergence in optimization and strong acceptance among prospective users. Moreover, the project facilitated deeper insights into
user needs, contributed new process methodologies, and fostered an interdisciplinary exchange that highlights an innovative,
human-centered approach to automotive development. The technologies developed, particularly in vehicle design and digital
product planning, are economically viable and offer substantial scientific potential.
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