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This paper analyzes the cybersecurity and anti-tampering requirements introduced by the Euro 7 regulation and highlights their
implications for the design and operation of next-generation vehicle electronics. Euro 7 significantly expands the regulatory scope by
introducing stricter emission limits, durability requirements, and comprehensive cybersecurity obligations for all emission-relevant
systems. Annex XIV places particular emphasis on preventing unauthorized modifications, mandating the integration of Threat Analysis
and Risk Assessment (TARA), continuous vulnerability management, and manipulation-resistant system design. The paper shows that
cybersecurity and emissions compliance are fundamentally interdependent, especially as Euro 7 requires secure handling of diagnostic
data, on-board monitoring (OBM) outputs, and software updates.

A major focus of the paper lies on the OBM system, which acts as a central element for detecting manipulation of emission-relevant
components. The authors describe how OBM uses a digital twin composed of steady-state NOx models, transient neural network models,
and high-fidelity catalyst simulations to estimate real-time emissions. These model predictions are compared to sensor data under varying
driving conditions, supported by validity checks to prevent false positives. The paper demonstrates that OBM—when combined with
intrusion-detection capabilities—classifies tampering through a three-level status system (0-2), with Level 2 triggering an inducement
mechanism that can restrict vehicle operation.
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Overall, the paper makes clear that future emissions
legislation cannot be met without cybersecurity. It argues
that Euro 7 fundamentally transforms emissions control
into a cybersecurity-dependent discipline and calls for a
holistic, multilayered defense strategy across all
emission-relevant vehicle components.
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