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Abstract 
 
AEREUS-SHM proposes an AI-driven lightweight digital twin platform for structural health 
assessment and maintenance decision support in multi-domain defence platforms, with 
primary focus on the air and land domains. The platform leverages multi-modal sensor 
fusion – integrating drone-based imagery (RGB, multispectral, thermal), lidar point 
clouds, and radar data, whichever is available – to construct and maintain high-fidelity 
3D digital representations of defence structures. By performing temporal differencing 
across successive 3D digital twins, AEREUS-SHM automatically detects, localises, and 
quantifies structural changes indicative of damage, degradation, or deformation. The 
core innovation lies in transforming raw multi-sensor data into actionable structural 
intelligence through automated 3D change detection algorithms, providing volumetric 
change quantification that enables operators to evaluate damage severity in three 
dimensions, track degradation trajectories over time, and make evidence-based repair-
versus-replace decisions supported by thermal and temporal analysis. 
 
During the 6-month project, Aereus will validate its platform for defence structural health 
assessment, focusing on UAV skin panel inspection and post-event assessment of land 
vehicle structures.
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Company description 
Aereus is a European deep-tech start-up that develops and operates proprietary AI and 
sensor fusion technology to produce 3D intelligence products for multi-domain 
unmanned systems, structural assessment, and environmental monitoring. Aereus 
operates at the intersection of defence, critical infrastructure protection, and civilian 
security. Its internally developed solutions enable users to understand how structures 
evolve over time through advanced 3D analysis and digital twin technology. The company 
has validated its proprietary platform through commercial pilots with Quantum Systems 
and Flynex, testing with the German Bundeswehr, and is preparing for NATO DIANA TEEVs, 
upcoming REPMUS OPEX, and field tests. All core technology, algorithms, and models are 
developed and retained internally. Aereus is committed to strengthening the EDTIB by 
developing and retaining sovereign AI and sensor fusion capabilities entirely within the EU. 
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