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Modern road vehicles are increasingly software‑defined, concentrating safety‑critical behaviour in networks of electronic

control units, sensors, and complex code.

When severe incidents occur —e.g., sudden unintended acceleration (SUA) or unexpected braking —investigators often

face low‑rate, fragmentary event logs, incomplete capture of safety‑critical sensor and actuator data and limited

transparency into manufacturers’ safety analyses.

We examine these gaps and present a framework that turns “data fragments” into defensible safety evidence.

Based on real‑world cases where vehicle data suggested high accelerator-pedal (throttle) demand, yet other observations

indicated deceleration or limited driver intent, the analysis highlights plausible electronic and/or software failure modes

like transient power or sampling anomalies, signal‑processing misinterpretation and mis‑activation. It also shows why

short pre‑crash windows and sparse sampling hinder root‑cause attribution without supporting diagnostics and

engineering evidence.

Our workflow

·     couples engineering reconstruction with Safety Cases and common safety analyses

·     defines a data‑essentials checklist for next‑generation incident logging—pre and post duration, sampling rates, and

priority signals spanning driver inputs, supervisory functions, power/voltage health, and automated interventions and

·     clarifies governance across authorities, operators, and other stakeholders to enable timely access to technical

evidence.

Recommendations align with BSI PAS 1882:2021 “Data collection and management for automated vehicle trials for the

purpose of incident investigation – Specification” and the Data Safety Initiative Working Group’s Data Safety Guidance,

2025. We recommend that regulators and investigators extend and standardise incident data capture and require

traceable safety evidence—safety cases and supporting analyses—for critical subsystems, while taking account of human–

automation interaction in investigations and approvals. Taken together, these measures will reduce uncertainty, improve

attribution fairness, and accelerate safety gains across the vehicle life cycle.
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