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Abstract 
 
MANTIS delivers an AI-augmented structural assessment and maintenance decision 
support demonstrator for defence-relevant composite platforms. The project combines 
ML surrogate modelling with multi-stream sensor fusion and explainable maintenance 
recommendations to replace hours-long finite element analyses with sub-second 
physics-informed predictions at the edge. The demonstrator targets the MaJoR UAV 
fuselage (air domain) with a documented transfer pathway to the naval composite mast 
and hybrid vehicle cabin. 
 
The project develops composite-specific ML surrogates for fatigue delamination growth 
and hygrothermal bondline degradation, trained on parametric simulation data and 
validated through stratified cross-validation (target R² ≥ 0.95, fallback ≥ 0.90). A sensor 
fusion engine integrates SHM data streams with graceful degradation under partial 
sensor failure. The decision support interface maps damage predictions to maintenance 
recommendations (continue/inspect/repair/replace) with quantified uncertainty and 
cost-risk trade-offs, validated against expert panel judgement on representative 
scenarios. 
 
Its innovation lies in bridging the gap between expensive full-fidelity digital twins and 
simplistic threshold alerting through physics-informed ML that delivers 1,000–10,000× 
speed-up at < 15% accuracy trade-off. The system is edge-deployable, EU-sovereign, and 
designed for technician use in field conditions. The expected result is a validated 
demonstrator package enabling predictive structural assessment for defence composite 
platforms across air, sea, and land domains.
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Company description 
YliSense is a Greek deep-tech SME based in Patras, developing digital technologies for 
advanced materials, composite manufacturing, and structural health monitoring. The 
company combines materials informatics, physics-based modelling, embedded 
intelligence, IoT, and machine learning to build deployable systems for process 
optimisation, monitoring, and engineering decision support. Its portfolio includes AIR, an 
AI-enhanced infrared curing platform for composite manufacturing validated with 30–
50% cycle-time reduction and 80% energy savings; an edge-AI and IoT SHM solution 
deployed at the Olympia Odos K105 highway bridge with model-free analytics; a web-
based SSbD/LCA platform; and materials informatics R&D with ML surrogate modelling 
and hybrid laminate optimisation. YliSense is an ESA BIC Greece incubatee. The company 
works with industry, research organisations, and innovation ecosystems to translate 
research into demonstrators, digital products, and technical services for industrial and 
infrastructure applications. YliSense's capability base spans physics-based digital twins, 
ML surrogate modelling with stratified k-fold cross-validation, embedded intelligence and 
IoT edge deployment, and structural health monitoring — positioning the company at the 
intersection of composite processing, AI-augmented assessment, and sustainability-
oriented engineering tools. 
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