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Abstract

The ZS-MAINT project aims to revolutionize the operational readiness and structural
integrity of European defense platforms by overcoming the traditional “cold start” barrier
inherent in predictive maintenance. Current Al solutions often require years of historical
failure data to become effective, a requirement that is frequently impossible to meet for
new or low-volume defense assets. ZS-MAINT addresses this critical gap through the
development of a high-fidelity Decision Support System (DSS) powered by Zero-Shot Time
Series Foundation Models (TSFMs). By utilizing models pre-trained on diverse temporal
datasets, the project enables reliable structural health assessments and anomaly
detection from the very first day of deployment, without requiring asset-specific prior
training.

The core innovation lies in the implementation of the Relative Context Discrepancy (RCD)
paradigm, a cutting-edge approach that identifies subtle structural threats, such as
early-stage fatigue or corrosion, by analyzing relational shifts between time windows
rather than relying on traditional reconstruction methods. This software-based
demonstrator will process real-time telemetry (vibration, strain, temperature, etc.) to
provide maintenance managers with probabilistic Remaining Useful Life (RUL) forecasts
and prescriptive ‘repair vs. replace” recommendations. Designed for edge-native
deployment on low-power hardware, ZS-MAINT ensures mission resilience in network-
denied environments while directly contributing to the European Union's strategic
autonomy and the strengthening of the European Defence Technological and Industrial
Base (EDTIB) across air, seq, and land domains.
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Company description

EFOR GLOBAL is a premier technology consulting firm specializing in the delivery of
innovative digital services for high-stakes sectors, including defense, aeronautics,
manufacturing, and heavy machinery. With a core focus on loT, Data Science, and
Artificial Intelligence, we excel in managing the complete data value chain, from
hardware-level acquisition via specialized military and civil interfaces (NGVA, CANBUS) to
advanced processing through Edge Al architectures. Our organization is anchored by a
robust R&D department that spearheads high-impact, consortium-based research in
collaboration with leading universities and technology centers.

EFOR GLOBAL's proven track record includes deep-tech digitalization projects for the
Spanish Government, encompassing digital twins for industrial manufacturing, Al
applications for heavy machinery, and Big Data analytics for predictive maintenance in
the automotive sector. As a registered entity with the Spanish Ministry of Defense and an
active member of the NATO STO (IST-223) and the Aragon Defense Hub, we are deeply
integrated into the European defense ecosystem. We currently lead cutting-edge
research in Time Series Foundation Models through our dedicated Chair at the University
of Zaragoza and have been selected as one of the twelve Spanish companies to pitch at
the European Defence Funds 2026 in Brussels. Combining strategic consulting with a long-
standing legacy in professional technical training, EFOR GLOBAL is uniquely positioned to
bridge the gap between advanced theoretical Al research and field-ready, sovereign
technological solutions for the modern multidomain battlefield.
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