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Advancing Condition | _
Based Monitoring for *
Defence Weapon Systems

Suppofting lifecycle visibility, reliability and data-driven maintenance through
embedded sensing, secure communication and Al-enabled analytics.

The Challenge

Weapon systems are often maintained through standardised and
documentation-driven procedures. In many cases, maintenance
planning still relies on scheduled inspections, manual records, usage
logs and visible signs of wear or malfunction.

While these practices are well-established, they provide limited

real-time visibility into weapon usage, degradation, and lifecycle status.
Additionally, these practises are retrospective with respect to weapon
condition and therefore cannot provide reliable condition predictions.
This can make it difficult to detect early or predict emerging issues,
optimise maintenance planning and support evidence-based lifecycle |

management.

RAPTOR’'s Approach

RAPTOR is developing a weapon-attached, condition-monitoring system. dhddd
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The project combines printed sensors, embedded electronics, secure
communications and Al-enabled analytics to support improved
monitoring and prediction of weapon condition and usage.

Firearms and small-arms platforms are used as the initial validation @ L
context, providing a practical environment for testing and aa>.
demonstrating the approach. The underlying concept may also support

future adaptation to broader defence weapon-system applications ﬂ '
where reliability, operational availability and lifecycle monitoring are

important.
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https://www.linkedin.com/company/raptor-eu-project/about/
https://raptor-project.eu/
https://www.youtube.com/@RAPTOREDFPROJECT

Technology Pillars
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Printed and
Embedded Sensing Secure Connectivity Al-enabled Analytics Interoperable Design
Exploring lightweight Supporting protected Using data-driven methods to Supporting future
and low-cost sensing data exchange in line with  support anomaly detection, alignment with wider
technologies suitable defence operational maintenance insights and defence digitalisation
for integration into needs. future predictive-maintenance and Internet of Military
defence equipment. capabilities. Things environments.

Expected Benefits

RAPTOR aims to contribute to

f-l\ Improved visibility of weapon usage and f4\

\J condition. \/ Enhanced reliability and operational readiness.

rz\ Better maintenance planning and lifecycle rs\ [mproved data-driven condition-based and

monitoring through reduced dependence on T ool Tor ol o
/ manual and reactive maintenance practices. \/ i PP '

fz\ Earlier identification of degradation or fG\ Stronger alignment with secure, data-driven
?/ potential issues. \2/ defence digitalisation.

Why it Matters

Defence systems are increasingly moving towards data-driven,
connected and interoperable capabilities. However, condition
monitoring and predictive-maintenance approaches are not yet
widely applied to weapon systems operating at the tactical edge.

RAPTOR contributes to this transition by bringing together
sensing, secure communications, embedded electronics and
Al-enabled analytics in a practical validation environment.

RAPTOR supports the transition towards more data-driven,
secure and condition-based maintenance approaches for
defence systems.

| By improving lifecycle visibility and supporting more informed maintenance decisions, RAPTOR
contributes to the broader digital transformation of defence systems and the development of more
reliable, maintainable and operationally ready equipment.
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