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e PROTECTING CRITICAL INFRASTRUCTURE FROM EMERGING DRONE THREATS

Our innovative counter-drone project is based on anticipating drone attack
trajectories and preparing protection for blind spots. It belongs to the point
defense domain and is intended to protect critical infrastructure .

. dlaisell ag=gll Olyluas g5 e b piuall ol SUall dxdlSed xSinall Licg pino Joiey
Glox) duasaall Lbiil g 0] Jols (oud Cainalg «sloall blail dilos j1;2i9 gyl
i » duzudl yiw Al disadl Al

asliall ylagd aey ko _....I...JJI aJl> l:'u__-Li;_,__':-,_!I i _‘_'ul_'._'-;'l e Aoulasdll bl




Innovation Spotlight

Our conceptual point-defense system introduces a detachable modular protective structure. Each
modaule is connected via electromagnetic connection points, allowing it to automatically separate
upon impact from an incoming drone or missile. Rather than behaving as a rigid obstacle, the
impacted module releases instantly, allowing the threat to pass through while preserving the rest of
the protective structure and reducing structural damage.

MAGNETIC TUBE MODULE (DETACHABLE)

The module operates independently within the structure
and is connected to other units via electromagnetic
connection points.

When any object collides with the unit, it automatically o
detaches at the connection points, allowing the object —""
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inside the tube
STABLE MAGNETIC CONNECTION
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AUTOMATIC DETACHMENT UPON IMPACT
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DETAILS OF ELECTROMAGNETIC CONMECTION POINT KEY FEATURES

= High-p = 7% Connection via el.:'-:ctr.:nm.-a_g_
electro ic coils = strong and stable without n

* Stable magnetic field Instant automatic detachment upon impact

generation

« High holding strength sistance - object passes through safely

in normal condition y ¢ : =
Reconnection of the unit after impact
* Quick-release link
upon impact Designed for repeated cycles

E maintenance and reliable operation
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The specialized control system predicts the most probable drone attack trajectories and identifies radar blind spots. Based on
this analysis, it performs a preventive action by autonomously directing the airborne floating modular structure toward the
anticipated threat axis, providing enhanced point-defense coverage before the incoming threat reaches the protected asset.
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Our conceptual innovation also explores the possibility of improving the detection of low-radar-cross-
section (Low-RCS) and stealth aerial targets. The concept is based on using a material inside the tubes

that coats the surface of a drone as it passes through the structure, potentially increasing its detectability
by radar and electro-optical sensor systems.
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Our conceptual innovation consists of an interconnected tubular structure capable of reconfiguring its shape according to operational requirements. The concept falls
within the field of Reconfigurable Modular Robotics, enabling the structure to autonomously adopt different configurations based on the control system’s decisions and
mission needs. Its precision joint and actuation mechanisms belong to the field of Mechatronics, integrating mechanical design, electronics, actuators, and control
technologies. This approach enables the structure to transform into a wide range of geometries, prowdlng adaptability for different operational scenarios.
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Our conceptual R&D project is based on the principle of using a material inside the tubes that
interacts with the laser beam, enhancing its effectiveness and reducing target neutralization
time against challenging aerial threats, including laser-resistant loitering munitions
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This is why our project was hamed the "Subsystem Project"—because it is designed to protect the primary system. In our conceptual
approach, the material contained within the modular tubes is intended to enhance the laser's effectiveness and reduce the time
required for target neutralization against aerial threats directed at surface-to-air missile (SA[\/I) systems, providing an additional
protective layer for highly valuable air defense assets through a cost-conscious conceptual solution.
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MAGNETIZED PIPE CLOUD
Modular - Adaptive - Floating

Our conceptual innovation is intended to improve system
responsiveness and optimize engagement conditions within | : N —
the conceptual framework B pd eI i
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MAGNETIZED PIPE CLOUD

Medular - Adaptive - Floating

- Internal Module
(Optional Payload)

FEATURES:

+ Magnetic self-assembly
+ Reconfigurable shape
+ Lightweight & buoyant
* Resistant to wind

JET THRUSTER ELECTRIC FAN HELIUM GAS MODULE
(FIRST PUSH) (LIFT & STABILITY) (BUOYANCY)
& + & ELECTROMAGHNETIC
LOCKING JOINT

0’ Provides initial upward '2‘ Provides additional lift C) Helium gas makes the

thrust for take-off. & and balanced thrust. structure lighter.
@ High thrust-to-weight l.ll. Enables precise Provides buoyant lift

ratio. stability control. to help it float.
@ Used for first push * Energy efficient O Reduces overall weight :

and stabilization. electric operation. and energy consumption. call e . : - T

By Magnetic Atiraction
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The primary control system analyzes potential vulnerabilities, including radar coverage gaps, and predicts the
most likely attack trajectories. Based on this assessment, it autonomously repositions the conceptual protective
structure toward the anticipated threat axis. Within the conceptual framework, the interaction between an
incoming aerial object and the material contained inside the tubular modules is intended to enhance sensing
conditions after contact, supporting target observation even under challenging operational environments,
including low-observability targets and electronically contested conditions.
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SU RFAC E G EO M ET RY HOW SURFACE GEOMETRY

i . REDUCES RADAR REFLECTION
Principles of Stealth Design

T KEY PRINCIPLES *ONVENTI

Incident Radar Wave
Surface geometry controls how T P

electromagnetic waves interact with \ == \ r\[
an object. By shaping surfaces, aligning : £

angles, and minimizing abrupt changes,
reflections are directed away from the GNMEN SMOOTH 1
source, reducing detectability by radar Facets are aligned to Curves and blended Serrated or aligned Continuous, flowing STEALTH GEOMETRY
and other sensors. direct reflections away surfaces reduce edges reduce strong contours distribute Incident Radar Wave
from the threat source. scattering b reflections from waves and minimize
abrupt ch : edge diffraction. scattering.

STEALTH GEOMETRY SHAPES

EFFECTIVE GEOMETRIES (Low

<

FACETED PLANES DIHEDRAL ANGLES cu SURFACES EDGE ALIGNMENT  BLEND

Deflect radar waves Redirect energy scattering Avoid perpendicularity  Minim ing Strong reflection Multiple scattering Edge reflections High scattering

g|

KEY TAKEAWAY

Effective surface geometry
minimizes radar energy return
by shaping and aligning
structures to control the path

FRONT ASPECT SIDE ASPECT REAR ASPECT TOP ASPECT of electromagnetic waves.

The Importance of Low Detectability

The conceptual design incorporates stealth desi?n principles as part of its overall desiﬂn
philosophy by considering the external geometry and material selection to meet the
project's conceptual objectives, while emphasmng structural durability, lightweight
construction, modular architecture, and reconfigurability.
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(A solution specifically designed to address loitering munitions )

The conceptual system incorporates Magnetic Quick-Release Couplings, allowing modular components to temporarily disconnect when
subjected to external forces, thereby reducing mechanical stress on the structure. Once the external force is removed, the modules are designed

to automatically realign and reconnect, restoring the structural continuity of the system.
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BREAKAWAY CONNECTIONS - SELF-RECONNECTING MODULES

Soft Robotic Arms with Self-Healing Breakaway Joints

The modules are connected by breakaway joints. When impact occurs, the joint separates to allow passage.

Soft Roboti
[ Flexi

End Module

End Module
( Fixed f Drive Unit )

[ Fixed / Drive Unit )

SELF-RECONMNECTION PROCESS AFTER IMPACT

(1) AFTER SEPARATION 2) REALIGNMENT (3) APPRDACH 4) CONNECTION
The joint breaks away Modules d Modules move toward The bre: ;
wpon impact. and align using internal each other. re-engal

sensors and guides.

Modules are free
to move independently.
the modules.

BREAKAWAY JOINT (EXPLODED VIEW)

Protective Soft Seal akaway Alignment  Self-Healing  Smart Lock . b . AP Flexible
Cover [ Shock Absorber) Lock Mechanism Guide Pins  Connector Actuator . out.-alr-f.l;in

' Soft robotic movement Self-healing connection

als " Automatic breakaway
.4
without human intervention g after reconnection design

1%/ upon impact & 2/ for safe realignment

High structural integrity G Modular & scalable

HOW IT WORKS

Strong Connection

STRUCTURE RESTORED
The connection is restored
and the system continues
its operation.

The structure returns
to full integrity.

FLEXIBLE SOFT ROBOTIC MODULE

Internal Soft Breakaway Embedded
Actuators Joint Sensors

0" Designed for repeated
7+= ) cycles and durability
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Magnetic Quick—-Release /
i / i Tub
Coupling (MQRC) System g y' B (NonL-‘R?gid}

A non-rigid connection
that allows the tube to

separate instantly when ” M ti
impacted, protecting the ! Qu?ciljf% F'_.Te oo
structure and maintaining Coupling

the system’s integrity.

Collision force exceeds
the release threshold.

Strong magnetic connection

keeps the tube securely attached. deactivates instantly.

Tube disconnects.

Inside the Coupling (Exploded View)

Tube Electromagnetic Tube
{Non-Rigid) Locking Ring (Non-Rigid)
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Housing A/ i r 4 ¥ el w
{(Aluminum e (Aluminum |
Alloy) Magnetic Alloy) :
Modules Release 360° Magnetic
Mechanism Connection Points

The rest of the structure
remains stable and functional.

|
J




	CMS Defense Research Initiative
	engagement@cmsdefense.global

	CONCEPT PORTFOLIO
	A collection of conceptual Counter-UAS innovations presenting research-driven approaches to point defense, aerial threat detection, and the protection of critical air defense assets.

	PROTECTING CRITICAL INFRASTRUCTURE FROM EMERGING DRONE THREATS
	Innovation Spotlight

