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As vehicle development becomes increasingly complex due to electrification and software-intensive architectures, maintaining
consistency among requirements, design specifications, and verification results has become a critical challenge. While Model-Based
Systems Engineering (MBSE) provides a framework to manage these relationships, its effectiveness in practical development activities is
often limited. A key reason is that requirement-fulfillment judgments remain largely tacit knowledge, relying on individual engineers’
experience and manual interpretation. Consequently, even when analyses and simulations are automated, achievement-status updates
frequently remain manual, creating a bottleneck in the overall development process.

To address this issue, this study proposes a digital thread platform that formalizes requirement-fulfillment judgment specifications and
integrates them into a Simulation Process and Data Management (SPDM) environment. The proposed digital thread consistently links
upstream requirements with downstream specifications, analysis results, and decision-making artifacts. By representing judgment
specifications as data rather than implicit rules, the platform enables reproducible and consistent evaluations across the development
process.
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Based on this concept, we implemented “Auto-Gate” as a mechanism | | Srl':glysi a ! i
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from the person in charge. It then applies extraction and evaluation logic 5 ol N 5 -
to update the achievement level and reflects the results in the :\ ‘_ELSaF;l;Y evaluation ,E
achievement level list and evaluation dashboard. This enables efficient S R A
evaluation of multiple design proposals while reducing the risk of
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2 shows the operational data items and workflow of Auto-Gate. Fig. 2 Operational data items and workflow of Auto-Gate
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