MAIRA Executive Summary

Strategic Context

Modern air and missile warfare is defined by saturation, cost asymmetry, and the accelerating
pace of engagement. Adversaries are fielding growing numbers of relatively low-cost, high-
volume missiles and guided munitions that can be launched from diverse platforms and
directions. In a protracted, attritional conflict, this dynamic places states that rely heavily on a
small inventory of exquisite aircraft, air defenses, and interceptor missiles at a structural
disadvantage. High-end platforms and interceptors are technically capable, but they are too
expensive and too scarce to be sustainably traded against swarms of cheaper threats.

MAIRA (Modular Autonomous Intercept and Response Architecture) is conceived as a response
to this defensive attrition gap. It is designed not to replace existing high-end air and missile
defenses, but to supplement and protect them by providing a lower-cost, high-readiness, and
attrition-resilient layer of kinetic interception.

The MAIRA Concept

MAIRA is a modular, auto-aim turret system engineered to intercept inbound missiles and
similar threats within seconds using purely kinetic, ballistic impact. At its core is a fast-slewing,
stabilized turret that integrates radar and infrared sensing with onboard tracking and fire-
control algorithms. Rather than relying on expensive guided interceptors, MAIRA employs
flechette payloads to create dense, lethal intercept volumes in the path of incoming threats out
to an effective range of >1 km. Whole concept derives from its light, high velocity non explosive
ammunition specialized to enable creation of a turret that is industrially, logistically and
economically plausible for mass distribution among all allies regardless of their scenario —
whether its poor economic situation, infrastructural inaccessibility or low manpower quality.
Althrough the base concept implies static turret that can share a network of target acquisition
systems, MAIRA is also designed for integration among multiple platform classes, particulary
existing critical NATO land assets such as IFVs to protect rotation and maintain freedom of
movement and small naval vessels with the goal to enable economically weaker allies to afford
survivable naval assets. The most grandiose goal is integrating hard kill turret for airborne assets
that are both high-value and increasingly exposed to missile salvos, increasing their survivability
and reintroducing easily suppressed close air support capabilities as well as enabling higher
general operational freedom. By mounting an agile, autonomous intercept capability directly on
the platform, MAIRA allows aircraft to contest inbound threats at very short time-of-flight and
short range, including within the last few seconds of approach, where traditional missile-on-
missile solutions are costly, limited in number, or tactically constrained.



Doctrinal Role and Operational Value

Doctrinally, MAIRA introduces a new defensive layer: short-range (<2km), high-volume
(>5000 rpm), high velocity (~1500 mps) kinetic interception co-located with the
protected asset. The difference between MAIRA and existing CIWS is in MAIRAs ability to
operate in much wider spectrum of scenarios under minimal logistical (light ammo — light
system, one person can operate and maintain it without extensive specialization) and
economical (just steel or steel-tungsen non explosive ammo and easy to produce expendable
light turrets) burden. Its core function is to preserve high-value platforms and expensive
munitions by absorbing a share of the defensive burden that would otherwise fall on limited
missile stocks and long-range air defense systems while also enabling multiple tactical and
operational practicabilities.

This enables several shifts in defensive doctrine:

« From scarcity to managed attrition. Instead of treating every inbound missile as a strategic
event that consumes a high-value interceptor, MAIRA allows commanders to accept and
manage higher threat densities, knowing that a portion of intercepts can be prosecuted with
low-cost ballistic fire at the edge of the defended asset.

 From centralized to distributed defense. By placing autonomous interception capability on
individual platforms, MAIRA reduces exclusive reliance on centralized batteries, radars, and
command chains. Each equipped vehicle becomes a small, self-contained node of defensive
firepower.

« From vulnerability to survivability in saturation environments. In environments where
adversaries seek to overwhelm defenses through massed salvos, MAIRA adds a last-ditch, high-
rate layer that complicates enemy planning and raises the number of intercepts required for a
successful strike.

« From operational stalemates to maneuver warfare. By protecting logistical nodes and
rotational capabilities MAIRA enables high operational tempo and freedom of maneuver while
avoiding costly stalemates.

* From low ATE (killchain time between target acquisition to target elimination) ratio to
reconnaissance protection. Among biggest revolutions in modern warfare are not drones
itself, but their ability to support already powerful existing and time tested weapons capabilities
such as king of battlefield - artillery or other precise ranged weapons such as missiles by
providing reconnaissance behind the lines for precise and well timed strikes. MAIRA creates
defense perimeter of up to 2 km against even the smallest of reconnaissance drones,
dramatically compromising enemies target acquisition capability.



Economic Logic and Cost Asymmetry

The economic rationale for MAIRA is straightforward: it is designed to trade inexpensive
kinetic projectiles against missiles that often cost tens of thousands of dollars or more per
round. Missiles, particularly those integrated into sophisticated ground-based systems,
routinely exceed $100,000 per unit and can reach much higher figures when accounting for the
full system cost. In contrast, MAIRA's flechette payloads are engineered to be simple, robust,
and cheap to manufacture in bulk.

This cost structure enables a new defensive economy:

* Preservation of high-value interceptors. MAIRA handles a portion of engagements that
would otherwise consume scarce and expensive guided interceptors, extending the longevity of
premium missile inventories in a protracted conflict.

* Scalable production and rapid replenishment. Ballistic projectiles and modular turret
components can be produced at industrial scale by a wide range of manufacturers, reducing
dependence on specialized missile production lines and easing wartime civilian to military
industrial reconstitution.

« Improved cost-exchange ratio. By shifting part of the defensive fight to very low-cost
projectiles, MAIRA improves the defender’s position in the cost exchange, making sustained
missile attacks less economically attractive for the attacker. But it doesn’t end on just
ammunition cost symmetry because the whole system is designed to be expendable in case of
direct attack, aiming in the total cost of MAIRA system being cheaper than the missile that is
supposed to destroy it, while remaining easily replaceable as logistically, so economically — an
ever present irritant that for economics of warfare.

Defense democratization and Industrial Implications

A central theme behind MAIRA is defense democratization: the idea that credible defensive
capability against advanced missile threats should not be the exclusive province of a few states
with the most expensive systems and interceptor stockpiles. Because MAIRA is modular,
relatively compact, and based on ballistic rather than highly specialized guided munitions, it can
be co-developed, co-produced, and integrated across a broader coalition of partners and
industrial actors. Smaller and more fragile economies can participate and improve defensive
capabilities without sacrificing development in non defense sectors. Althrough counter intuitive,
defense democratization leads to alliance integration. Idea behind its integrative effect is that
enabling smaller partners to participate in broader industrial cooperation while simultaneously
gaining ability to be less dependent on the same industrial cluster will make marginalized allies
interests less likely to deviate from alliance due to defensive insecurities.

For the defense industrial base, MAIRA creates opportunities in several areas:



« Turret and mount architectures adapted to fit a spectrum of platforms, from high-
performance airborne assets to simple toyota pick-ups, but most particularly, to add a non
existing anti air layer to existing NATO critical land assets such as IFVs as well as land base nods
for synergizing with existing land based anti air systems.

« Sensing and fire-control integration, including radar, IR, and sensor-fusion modules tailored
to each host platform.

« Mass-manufactured ballistic payloads, including tungsten and steel variants of the standard
kinetic flachette rounds optimized for different threat classes and engagement envelopes.

Collectively, these elements support a more distributed, resilient, and coalition-friendly supply
chain that can scale up under stress. In doing so, MAIRA contributes directly to the broader
agenda of defense integration within allied and partner ecosystems.

Integration and Evolution Path

MAIRA has been conceived from the outset as a system-of-systems component rather than a
standalone gadget. Its architecture anticipates tight integration with platform mechanics,
defensive aids, and tactical networks. A typical implementation would see MAIRA drawing on
existing onboard or layer integrated sensors where possible, augmenting them with dedicated
radar and infrared channels as required, and feeding intercept decisions into the broader
survivability suite.

On the software side, MAIRA's tracking, classification, and engagement logic is built to evolve.
Initial deployments can rely on deterministic fire-control algorithms, while subsequent
increments incorporate advanced missile-tracking Al modules as they are validated and certified.
Simulation environments and hardware-in-the-loop testing—leveraging Python, ROS, and high-
fidelity dynamics models—support iterative improvement of both the turret mechanics and the
decision logic before changes reach the flight line.

Conclusion

MAIRA is not simply another defensive subsystem; it is a doctrinal and economic rethink of how
to survive and prevail in high-intensity, missile-saturated warfare. MAIRA trades a single shot
optimisation for distributed density, a deliberate shift that favors scalable resiliance over
exquisite performance. This system-level overmatch forces attacker to attritional contest on
defensive terms — financially, logistically, and across all echelons of war. By providing a modular,
autonomous, and cost-effective kinetic interception layer co-located with high-value platforms,
MAIRA helps close the defensive attrition gap that currently favors massed offensive fires.

In an era where the ability to sustain defense under pressure is as important as peak
performance in isolated engagements, MAIRA offers a path toward more resilient, affordable,



and widely shareable protection. It preserves expensive munitions, enhances platform
survivability, and advances the broader project of defense integration among allies and partners.
As such, MAIRA should be understood as both a technical solution and a strategic investment in
a more sustainable and distributed model of air defense.
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