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DYNAMIC INTERIORS WITH REALTIME DIGITAL TWINS
Turning buildings into smart material banks

About The Project

A new standard for circular, adaptable fit-outs

The IntelliMat Project transforms modular commercial interiors by
embedding real-time spatial tracking into the Arcology System—a
modular, adaptable interior framework built like a Meccano set around
a ceiling-mounted SmartGrid and digital platform. This Design for
Manufacturing and Assembly (DIMA) system enables spaces to adapt
without waste. Each year, over 42 million tonnes of EU construction
and demolition waste come from non-structural interior works, largely
due to inefficient fit-outs and strip-outs. IntelliMat addresses this by
integrating Bluetooth 5.3/6 receivers and 5G-connected anchors into
factory-assembled walls, ceilings, and services. This creates a live
spatial network that continuously maps component positions, turning
interiors into material banks. Every module gains a unique digital
identity, enabling it to be traced, reused, or traded between buildings.
This supports circular construction, digital facility management, and
scalable reuse across the built environment.

5G Application

Private 5G for real-time localisation and analytics

IntelliMat uses private 5G connectivity to synchronise Bluetooth 6.0 tags
with its central spatial platform. Fixed initiators (anchors) embedded in
walls, ceilings, and joinery emit Channel Sounding packets. Tags passively
receive these signals, and the system calculates real-time X-Y coordinates
from multiple distance measurements—enabling continuous tracking
without wired power or bulky infrastructure.5G ensures ultra-low latency
and stable high-bandwidth transmission, essential for real-time spatial
processing in complex indoor environments, even where construction
elements like cable trays or steel columns might cause interference. This
architecture enables edge-based localisation, digital twin synchronisation,
and future smart features including adaptive HVAC, occupancy analytics,
and tenant-level space optimisation. By combining 5G and Bluetooth'6:0
spatial sensing, IntelliMat enables inter-building traceability and material
reuse, supporting EU goals for circular construction, decarbonisation, and
Space-as-a-Service models.
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Innovation

Passive tracking technology for real-time reuse
mapping

IntelliMat introduces a novel integration of passive Bluetooth technology
with associated digital passport metadata into modular construction
components—without compromising aesthetics, interchangeability, or
system performance. Bluetooth Tags are discreetly embedded within
walls, ceilings, and joinery elements, where they bi-directionally
communicate with nearby 5G-connected initiators. These signals are
converted into real-time spatial coordinates via a local processing engine,
creating a continuously near-real time updating map of interior
component positions. Unlike RFID or vision-based systems, IntelliMat
functions invisibly within the built environment and scales seamlessly
across single buildings or entire portfolios. This comprehensive, real-time
tracking, powered by on-site processing, is a game-changer for EU Digital
Product Passport (DPP) compliance and the Circular Economy. By
enabling every tracked module to gain a unigue digital identity with rich,
accessible cloud-hosted metadata — including provenance, live location,
and detailed movement history.
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