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Some definitions…

Critical Infrastructure

A general term describing a nation's infrastructure assets, facilities, systems, networks,

and processes that support the military, economic, political, and/or social life on which a

nation and/or NATO.



Includes:

• ports, navigation channels, marine terminals

• offshore installations, and related communication systems

• natural gas pipelines and offshore gas platforms

• offshore energy farms

• undersea cables

• …and much more

Some definitions…

Maritime Critical Infrastructure



The Underwater dimension and the Underwater Warfare (UWW)

ASW SBWMW
UWW

Approach = System of Systems (INTEROPERABILITY)

1) Fixed
2) Mobile
3) Deployable



 Surveillance of strategic maritime objectives

 Analysis of risks and possible threats 

 Underwater Situational Awareness

 Seabed inspections

 Coordination

 Critical underwater infrastructure surveillance centre
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capability
development

Multirole Underwater 

Seabed Surveillance Ship – MU3S and other 
Naval Units 

SoS for CSIP

Unmanned component & submarines



System of 
Systems

«from space
to seabed»
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New Frontier New Capabilities



Multirole Underwater 

Seabed Surveillance Ship – MU3S 

Unmanned friendly – MOSA
Medical facilities for Diving deployable

 extended underwater surveillance and control of Critical Seabed

Infrastructure, including mapping, control, and monitoring of data

communication backbones and energy flow conduits (pipelines,

wellheads, etc.);

 SLOC and choke points underwater surveillance

 Support to Special Operations for the CUI Protection

 support to a projection naval groups, including a carrier strike group

and an amphibious task group;

 Data fusion from underwater and seabed sensors and effectors

 ability to function as operational branch of the Underwater National

Hub, in support of research, development, and experimentation

activities



 Mine Hunting Variable Depth Sonar

 Multi beam echo sounder

 2 High Precision Acustic Positioning

 Capability to employ mine killer system

 Radar 3D light

 ROV/AUV & modular payload

 N. 1 (LARS+AUV) M-AUV (tipo HUGIN)

 N. 1 (LARS+ROV) for high depth operation (3.000 m)

 N. 6 Magneto-acoustic sweeping payload (USV light)

 Container Data center

 Divers logistical Container

 Hyperbaric chamber Container

 Advanced data analytics for data from unmanned system
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Use of "autonomous" technologies and underwater communication to 

connect various "nodes" (fixed and mobile) from the seabed to space via 

an underwater/multidomain network (ships, UUVs, satellites, bottom 

stations, sensors, effectors, aircraft, buoys, effectors, etc.) – Underwater

Situational Awareness (UWSA)

CAPABILITY GAP

- Operational Persistence

- Prompt and effective early warning and reaction

capability



Basket

of

technologies

Human factor

Optro-electronic sensing

Artificial Intelligence

Efficiency & environmental sustainability

Propulsion & Energy

Quantum Sensing

Hydrodynamics & Submarine design

Inertial navigation

Remotely Operated Vehicles

Autonomuos Underwater Vehicles Large Unmanned Underwater Vehicles

Special Forces Vehicles

Underwater Capability Carrier

Next Generation Submarine NGS



Unmanned Underwater Vehicle - UUV

SBW (from SUBs) 

ISR

CMM - SBW 
ASW

DEEP DIVE OPS



TRL1 TRL 2 TRL 3 TRL 4 TRL 5 TRL 6 TRL 7 TRL 8 TRL 9

SCIENTIFIC 
RESEARCH/FEASIBILITY

TECHNOLOGY 
DEVELOPMENT/DEMONSTRATION

INDUSTRIALIZATION/
PRODUCTION

University and 

research 

centers

Industry

Start up

SCIENTIFIC, TECHNOLOGICAL, OPERATIONAL «ECOSYSTEM

CAPABILITY 

PULL

Technology trajectories

Areas of strategic interest

Next capability requirement

Sinergy, aggregation, 

integration

Proposal and selection of 

technology maturation projects

TECHNOLOGY PUSH

Calls for technical-scientific research:

• Study and Definition of Standard Interfaces for Launch, Recovery, and Interaction between Autonomous Underwater Vehicles and Platforms

• Study on Energy Management and Optimization in Autonomous Underwater Systems

• Study and Development of Software Algorithms for Underwater Target Detection (Multi-Static Approach)

• Study and Development of an Underwater Network
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 January 24, presented to the Military Committee
 Multinational and interagency cooperation

 Italy, as a Framework Nation (FN), has offered to host the NATO Underwater
Centre of Excellence (UW COE) in La Spezia

 Allies as Sponsoring Nations of the NATO UW COE

 Catalyst for understanding the underwater operational environment 

underwater doctrine and capability development



Grazie!


