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Abstract 
In contested environments, operators face extreme time pressure and risk when deciding 
whether to recover or abandon damaged high-value assets. Current digital twins rely on 
heavy cloud infrastructure and idealized CAD models, rendering them ineffective in 
disconnected, forward-deployed scenarios. 
 
To solve this, we introduce TwinPlan, an edge-native, Context-Aware Tactical Digital Twin. 
We leverage 3D Gaussian Splatting (3DGS) and edge-AI to process standard drone video 
entirely offline. This evaluates both structural health and the field context around an asset. 
The proposed demonstrator bridges raw data collection and AI-assisted maintenance 
triage. First, it performs rapid structural assessments to quantify physical damage directly 
at the edge. Second, it evaluates environmental access constraints, such as terrain 
hazards and tow-clearances, around the damaged asset. The primary innovation shifts 
structural and spatial reasoning away from vulnerable cloud networks directly to the 
tactical edge. 
 
TwinPlan delivers explicit, system-driven maintenance decision support securely to 
standard tactical devices (e.g., ATAK). This replaces subjective guesswork with structured 
AI-assisted reasoning. Operators gain the ability to make safe, data-driven repair or 
triage decisions before deploying personnel.
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Company description 
Aethena DeepMind ApS is a Danish deep-tech company specializing in edge-native 
spatial intelligence and distributed AI. Our core business is developing software that 
converts drone video into constraint-based, actionable 3D operational models processed 
on edge hardware. Operating in a dual-use context (defence & space), we solve a critical 
bottleneck: enabling units to determine if a damaged asset can be safely accessed and 
serviced in disconnected, high-risk environments. Built on decades of applied R&D in 
cognitive AI and federated multi-agent mapping for space exploration, our technology 
empowers forward-deployed operators to make rapid, data-driven decisions. 
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