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Abstract : This paper proposed a model-based safety engineering (MBSE) strategy to prevent accidents and ensure the safety
of software-defined vehicles (SDVs). The strategy focused on system theory, especially the control structure diagram (CSD),
designed as function-behavior-structure perspectives, and aimed to achieve functional safety and Safety of the Intended
Functionality (SOTIF) simultaneously by integrating system theoretic hazard analysis and hierarchical reliability safety
analysis in each perspective. To validate the proposed strategy, it was applied to an electric power steering (EPS) controller,
which is one of the key systems in SDVs. The analysis results demonstrated that the proposed strategy can systematically
identify hazards in SDVs and ensure safe control actions even in hazardous scenarios. This research is thus expected to
provide an MBSE framework that addresses the limitations of existing reliability-based methodologies in SDV development
by linking system design with analysis and verification for functional safety and SOTIF.
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Fig. 1 Concept of developing safety capabilities for automotive
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Fig. 2 Concept of control structure at system-theoretic
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Automotive Safety Engineering Strategy for Software-defined Steering Controller
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Fig. 5 Proposed automotive safety engineering strategy: Model-based safety engineering framework
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Table 2 UCAs identification at system-theoretic hazard analysis
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action) provided to of [CA], but it's|provided to the|to the [A] too|in which it was|the defined time|the defined time
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[A] than defined time |defined time
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Table 3 Analyzing hazardous events at system-theoretic hazard analysis
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Fig. 6 Control structure diagram for model-based safety engineering framework
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Fig. 7 Overall control structure of EPS ECU at HL. Mando
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Fig. 8 Example about degradation concept of EPS ECU at HL Mando for safety behavior
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