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Abstract:

The increasing use of unmanned aerial vehicles (UAVs) in inspection tasks and automatic data identification (AutolD)
processes requires new tools for improving operational resilience assessment. Existing approaches primarily focus on ex
post analysis—evaluating system performance after disturbances caused by human, technical, or environmental factors.
One such approach is the M-UAV (Method for Resilience Assessment of UAV-AutolD Systems), designed to identify and
classify the sources of disruptions and assess their impact on the quality of AutolD operations.

This article proposes conceptual directions for advancing the M-UAV method toward ex ante resilience assessment,
enabling the prediction of potential disturbances before they occur. The proposed enhancement incorporates
Reinforcement Learning (RL) techniques as a means to model adaptive UAV behaviour in dynamic operational
environments. RL—particularly Deep RL architectures—can support predictive mapping of environmental anomalies,
sensor degradation, or energy constraints and their influence on flight stability and AutolD effectiveness. This creates
opportunities for building data-driven simulation scenarios capable of forecasting system behaviour under varying
operational conditions.

The article has a conceptual and exploratory character. It outlines preliminary experimental scenarios for future simulation
studies, including the modelling of environmental disturbances, sensor uncertainties, and mission-specific operational
constraints affecting UAV-supported AutolD processes. The proposed development path of the M-UAV method aims to
facilitate a transition from retrospective assessment toward proactive decision support in autonomous aerial systems. This
conceptual foundation is intended to stimulate further research on predictive resilience, reliability and safety engineering
(RAMS), and the operational robustness of UAV-based inspection technologies.
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