Seabed Operations
A multitude of actions must be taken
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Act across the five operational domains
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Shaping the future of maritime training
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The maritime domain is becoming increasingly complex. Digitalisation,
autonomy and evolving threats are changing how naval forces operate,
while demands for situational awareness, interoperability and operational
readiness continue to grow.

For more than 80 years, Saab has worked alongside naval customers
to address these challenges. Rooted in experience from demanding
maritime environments, its expertise spans underwater, surface and
combat system capabilities, supporting operations from coastal waters
to blue-water environments.

This experience has shaped a broad portfolio of naval and maritime
capabilities designed to meetthe evolving needs of modern naval forces.
From underwater operations to integrated command and control, the
focus remains on enabling effective operations in increasingly complex
and contested environments.

saab.com .
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he strategic
mportance of
the seabed

The report High Value of the North Sea, published by The Hague Centre for
Strategic Studies, highlights the economic importance and vulnerabilities of
critical undersea infrastructure. The incidents - particularly in the Baltic Sea -
confirm growing concerns in this area. The aim of these sabotage operations
is to undermine Western political and military support for partner countries
and disrupt the energy independence of the Baltic states.

Successful missions require powerful, robust, and high-tech solutions.
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abotage of critical infrastructure — especially in

areas that are strategic for energy security or fo-

cused on protecting supply lines beyond the Baltic

Sea — are contingencies that will further escalate
the hybrid conflict. Investments in deep-sea capabilities
are now more necessary than ever to meet these threats
today and tomorrow.

Up to 15% of global maritime trade passes through the
Baltic Sea. The scenarios described represent a signifi-
cantthreat to national security and impede investmentin
offshore economic activities —for example, offshore wind
farms, which are crucial to meeting the energy transition
targets. This forces Western North Sea states to adopt a
more alert, deterrent posture and to develop capabilities
to defendagainstsabotage. Thatisno easy task: thereare
almostno environments in which more complex demands
are placed on highly technical surveillance and security
systems than the sea.

Underwater operations face numerous challenges, such as
strong currents, temperature and pressure at depth, limited
visibility and the peculiarities of underwater propagation. For
amission to succeed, therefore, powerful, robust and tech-
nically advanced solutions are required — ideally multifunc-
tional systems that operate autonomously to minimise risk

SEABED OPERATIONS

to personnelandreduce costs. France, the United Kingdom,
Germany, Norway and Sweden are just some of the countries
that have revised their seabed-warfare strategies in recent
years and are now investing in state-of-the-art equipment,
including systems from Saab.

Multiple measures are required

When it comes to hostile attacks beneath the sea surface,
no single measure will suffice. Seabed warfare spans many
disciplines, and only by deploying them together will the de-
sired effect be achieved: First, physical protection can be
provided by improving the design of cables and pipelines,
for example through the use of stronger materials, protec-
tive layers and/or coatings or compounds that reduce the
risk of detection and damage from anchors and trawl nets.
Second, continuous underwater monitoring is needed, with
sensor and nodal systems that can also take mitigating ac-
tion, supported by operational visibility from existing sensor
suites, AlS and satellite imagery to detect suspicious move-
ments by surface vessels. Suspicious underwater activity —
suchasdivers or the use of trawl nets —can be picked up by
sensors such as acoustic arrays and by GPS trackers that
alertto unauthorised movements nearby. Third, the real-time
sensor data from all these sources must be fused into a sit-
uational picture and linked with intelligence. Those data then
need to be analysed and correlated to detect anomalies,
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irregularities and suspicious patterns of behaviour. Ideally,
this would be supported by Al-drivenreal-time reporting sys-
tems that canimmediately warn of potential threats. That, in
turn, enables rapid communication and action in the event
of sabotage or damage, for example by motherships that
must be capable of responding. Fourth, underwater drones
and counter-sabotage armaments should be deployed and
further developed —for instance, electromagnetic jamming
or sonar pulses to disable hostile drones, or automated in-
terception drones to neutralise suspicious objects. Finally,
a technological infrastructure of physical cables or virtual
zones could be established in which unauthorised objects
are detectedand denied access. This list alone demonstrates
the complexity and diversity of the challenge.

International regulation and cooperation

No single country can secure and protect the Baltic or the
North Sea on its own. Western nations must therefore work
together to safeguard cables and pipelines. They need to
share information on high-risk areas and introduce regula-
tions that prohibit anchoring in such zones, as well as keep
shipping lanes free of cables —particularly along compulsory
routes — to minimise the risk of damage. In addition, socie-
ties must strengthen their resilience against the disruptive
consequences of such incidents. Clear lines of respon-
sibility must also be established. At present, many differ-
ent agencies at regional, national and international level
are involved in protecting critical undersea infrastructure —
including coastguards, navies, police, maritime law en-
forcement, and telecommunications organisations. This
makes it more difficult to implement a coherent strategy.
Stronger cooperation between nations, organisations and
industry would be a major step forward in dividing up these
complex tasks and ensuring coordinated action. In 2024,
Norway and Germany launched ajointinitiative to strengthen
NATO's role in the protection of critical undersea infra-
structure. Both countries proposed creating regional hubs
for critical undersea infrastructure in various maritime zones
within NATO's area of responsibility — such as the North
Sea, the Baltic Sea, the Atlantic Ocean, and others. The
idea is that each hub could then be managed by one or
more allied nations. For instance, Norway has offered to
establish a hub for critical undersea infrastructure in the High
North, while Germany is ready and determined to assume
responsibility for the Baltic Sea. In this way, Western nations
can build a strong defensive line against attacks.

A matter of precision

Saab takes a comprehensive approach to critical undersea
infrastructure, offering an extensive portfolio of sensors and
both manned and unmanned platforms above and below
the surface. Saab has supplied more than 900 vehicle sys-
tems worldwide —ranging from remotely operated vehicles
(ROVs) for work, inspection and observation, to research
ROVs, autonomous underwater vehicles (AUVs), and ROV
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SAROV can be used both as an AUV for detection, classification
and identification, and as a ROV for mine disposal.

accessories —and is one of the leading suppliers for both
commercial and military applications. Through continuous
innovation, the company has earned a reputation for han-
dling complex tasks in some of the world's most demand-
ing environments. In coastal areas, the Double Eagle family
of systems, deployed by navies around the globe, is well
suited to countering a wide variety of subsurface threats.
The vehicles — Double Eagle Mk Ill, SAROV and MuMNS -
canbe launched from any type of vessel, from the shore, or
from a dedicated platform, providing a safe, cost-effective
and reliable solution for mine countermeasures (MCM) op-
erations at depths of up to 500 metres. While the Double
Eagle Mine Disposal System (MDS) is the leading solution
for clearing unexploded mines, the versatile hybrid system
Semi-Autonomous Remotely Operated Vehicle (SAROV)
can be used both autonomously (as an AUV) for detection,
classification and identification, and remotely (as an ROV)
for mine disposal. Its robust design and modularity ensure
outstanding performance and significant range and endur-
ance. The Multi-Shot Mine Neutralisation System (MuMNS)
represents a new generation of mine neutralisation and il-
lumination. The ROV is highly efficient and manoeuvrable,
offering a high degree of freedom, and is equipped with
advanced sensors for precise mine identification. MUMNS
speeds up operations and increases safety while reducing
the cost of MCM missions. The system is designed to be
operated by just two people, can easily be configured to

meet the specific requirements of any mission, and con-
sists of a vehicle, generator, pilot station, winch and power
supply. It can be controlled from the surface via an onboard
console on a support vessel or from a vehicle on deck. The
Doppler Velocity Log (DVL) and Inertial Measurement Unit
(IMU) onboard the Sea Wasp provide navigation capabilities
that enable it to record and deliver specific payloads. The
vehicleitself features Saab's unique iCON intelligent control
system, ensuring exceptional manoeuvrability.

If an attack cannot be prevented, any damage must be re-
paired as quickly as possible. Critical undersea infrastructure
also requires ongoing maintenance and repair. Sabertooth
is a powerful and technologically advanced platform avail-
able in both single- and double-hull versions, combining
Saab's military technology with commercial ROV/AUV capa-
bilities. Thanks to its compact size, wireless operation and
agility, the Sabertooth can move easily and safely in and
around complex structures. This makes the vehicle ideal
for offshore construction work and autonomous inspec-
tion, maintenance and repair (IMR) of subsea installations
and tunnels. Sabertooth can operate independently from
its docking unit, remaining there around the clock. When a
‘garage’ on the seabed is used, it can even function for up
to six months without maintenance, eliminating the need
for costly surface vessels. This hybrid AUV/ROV deep-sea
vehicle, capable of “hovering,” offers 360-degree manoeu-
vrability with six degrees of freedom, as well as interfaces to
support a wide range of sensors and equipment.

Rising urgency

In 2023, the European Union and NATO established a joint
task force for resilience and the protection of critical infra-
structure to further develop and coordinate capabilities in

MuMNS delivers a new generation of mine neutralisation
and immunisation in a powerful, modular system.

SEABED OPERATIONS

With a high degree of operational autonomy, Sea Wasp
takes vessels and operators out of harm's way, providing
a safer underwater solution to ordnance disposal.

the Baltic Sea. In March 2025, a NATO seminar on Seabed
Security was held in The Hague, highlighting the role of na-
val forces in protecting critical undersea infrastructure. This
represents a clear commitment to ensuring maritime se-
curity and safeguarding essential infrastructure. It also un-
derscores the urgency and importance of these issues at
an international level. Time is running short, however, and
it is absolutely vital that a harmonised and coordinated ap-
proach is implemented as soon as possible. Cooperation
among allies — combining technical, operational and legal
measures —can reduce vulnerabilities and significantly min-
imise the risks along the seabed of the Baltic and other
high-risk regions. Detecting and countering threats to crit-
ical undersea infrastructure requires advanced operations
and comprehensive defence and security capabilities. Such
capabilities must ensure constant, efficient and dependa-
ble protection through the deployment of new technical
systems, optimised procedures and strategic foresight.
To ensure a mission's success, powerful, robust and high-
tech solutions are essential. Strong collaboration with in-
dustry is also essential to protect communication, energy
and internet infrastructure.
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Protecting critical underwater infrastructure and maintaining maritime
awareness demands persistent and adaptable capabilities. The AUV62-MR
enables efficient underwater surveillance and reconnaissance, helping
operators gain actionable insights while reducing operational risk.

s the security environment continues to evolve,

the need to safeguard critical sea routes

and underwater infrastructure is becoming

increasinglyimportant. From subsea cables and
energy installations to ports and maritime approaches,
operatorsrequire timely andreliable informationto maintain
situationalawareness andrespond effectively to emerging
threats.Modern operations also place greater emphasis on
reducing risk to personnel through stand-off capabilities
and autonomous systems.

i &

Developedtomeetthesechallenges, Saab's AUV62-MRisan
autonomous underwater vehicle designed for surveillance,
seabed monitoring, and mine reconnaissance missions.
Capable of conductinglong-endurance operations across
large areas, the system provides high-quality underwater
data collection while operating with limited operator
interaction whenrequired. Its modular design, operational
flexibility,and ability to be deployed from multiple platforms
make it well suited for a wide range of naval and security
applications. Built on Saab's proven AUV62'p|atform the
vehicle delivers acombination of reliability, availability, and
Sflture growth potential for modern underwateroperations.
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Emerging new
technologies
Multi-Domain
Operations

The European security order has changed significantly in recent years, with
conflict increasingly taking hybrid forms. Modern “hybrid warfare"” combines
military force with non-military tools such as cyberattacks, disinformation,
economic pressure and covert operations. These activities are often difficult to

detect and attribute, yet they can bring about wide-ranging political, economic
and social effects in highly interconnected societies.
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ather than relying on open military confrontation,

hybrid threats exploit multiple domains at once

— including diplomacy, trade, cyberspace and

domestic political environments. They may involve
border provocations, propaganda campaigns, IT system
disruptions, sabotage or limited military interventions. Typ-
ically, such activities unfold gradually and in ways that can
appear minor in isolation, making them harder to recognise
as part of a coordinated strategy. The overallaimis to create
uncertainty, weaken trust in institutions, and increase
polarization within and between states.

One consequence is that it is difficult to assign blame to a
country or a particular organisation for an attack. Hybrid war-
fare has, of course, always been around to some extent but
has increased significantly due to today's more vulnerable,
complex and uncertain world, which is more interdepend-
ent and interconnected through social media, for exam-
ple. This implies that attacks on a single node can result in
huge cascading effects. Hybrid warfare is of great concern
for society as a whole, including the military community. To
challenge and resist hybrid warfare, new methods must be
developed in parallel with the traditional tools and concepts
already in place.

Time as the most critical parameter

Together with hybrid warfare, a new generation of warfight-
ing, such as distributed operations, is emerging to create and
sustaina Common Operating Picture (COP) and to manage
sophisticated networks. A variety of sensors and effectors
distributed on different platforms can track and manage nu-
merous hostile targets simultaneously, such as swarms of
unmanned systems in all physical domains (underwater, on
the surface and in the air). By extension, this complex envi-
ronment also includes Information and Cyber Warfare in all
of its various forms.

In order to survive, prevail and win in such an environment,
rapid adaptation within a highly dynamic environment is
necessary, including full control over the electromagnetic
spectrum (EM). Because all of our modern sensors, com-
munication systems and effectors are dependent on the
EM spectrum, having full control over the electromagnetic
spectrum can be regarded as the central tool for warfight-
ing. For the warfighter, it is fundamental to be ahead of an
opponent’'s OODA loop (Observe, Orient, Decide and Act),
so that "time” (meaning speed of decision-making and ac-
tion) becomes the most critical parameter. Even the most
perfect decision will result in failure if not made at the right
time. We should therefore assume that all domains (includ-
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ing cyber) are contested and that both civilian and military
operations will be conducted across a full spectrum of con-
flicts and domains. New and multiple threats demand new
ways of sensing, control, action, and coordination. This im-
plies that resources in all domains must be coordinated in
order to work together. A temporary advantage in one do-
main will enable effects in others.

Multi-Domain Operations are key

Multi-Domain Operations (MDO) are crucial in modern war-
fare, and require building an adequate and appropriate infra-
structure and determining a suitable "modus operandi”. For
example, we need to leverage networks for distributed sens-
ing and real-time control of weapons. Traditional stove-piped
capabilities must now work together, and it is necessary to
reduce friction by bringing all these capabilities together.
Doctrines must be flexible and adaptable; education and
training must be revised and we need to take advantage of
emerging new technologies. To merge big data fromall cur-
rent domains together and create something useful, we need
a new way of thinking about Command and Control (C2).

The most obvious MDO concern is system integration net-
works on platforms that previously had no need to exchange
multidomain data. Today, all systems, effectors and fire con-
trol systems must be integrated on one platform, and that
information must be interchangeable with platforms of allies
and partners. This is harder than it seems. Not only might
hardware be incompatible, but the nomenclatures and for-
mats for the same data may be expressed in very differ-
ent ways.

Classification boundaries between warfare communities
canvary and become a serious obstacle. Likewise, bureau-
cratic organisations with different command and control
structures, decision levels and technical language can be
a barrier for efficient MDO. Within recent years, information
assurance has risen to become a paramount concern —do
we trust the information that emerges from other networks
or a different domain? We have two fairly new domains in
MDO, space and cyberspace, which will create new possi-
bilities for the warfighter, but also new risks, depending on
the situation at hand on the battlefield.
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Act across the five operational domains

The core of MDO in the maritime domain is a well-adapted
Command-and-Control system together with communi-
cations. The major segments of the C2 system include the
Combat Management System (CMS), a software-intensive
system designed to operate in complex battlefield environ-
ments. The CMS manages information received from various
subsystems and displays it, and efficiently detects, tracks,
assesses and engages threats utilising the available effec-
tors, such as weapons and countermeasures.

Future operating environments will produce high quantities
of information that far exceed the ability of current C2 ca-
pabilities. Adversaries will strive to deny, obfuscate, imitate,
and degrade the information that commanders require to
make the right decision at the right time, and seek to pre-
ventthose decisions from being carried out. In the past, suc-
cessful operations were achieved through a single unified
command that delegated authority through a hierarchy of
subordinates. Traditionally, a hierarchical C2 structure has
beenregarded as the optimal approach to C2. However, the
future operational environment will limit the ability of such
systems to achieve the goals for which they were designed.
Recent conflicts have increasingly shown that centralised C2
structures are less resilient to attacks. Rapidly responding
to changing conditions and the ability to command across
the five operational domains in all operating environments
and dimensions is imperative. In future scenarios, it will not
be feasible to have a constant command oversight. Instead,
senior commanders will have to conduct their functions by
effectively communicating intent, priorities and restrictions,
such that subordinate commanders are trusted to make de-
cisions based on the information available to them.

Secure communications with effective C2 systems
Optimising a C2 system for MDO requires minimising the
time for decision-making (the OODA loop). One way of do-
ing this is to look into human factors and investigate how
our brains struggle to process information. It is a fact that
we see the world in 3D and we process information most
effectively in three dimensions. However, most information
relevant to command and control is delivered as 2D, via
graphs, charts and other data delivery formats. We cannot
alter the way our brains work, but we can change the way
information is delivered to us. Dramatic advances in data
visualisation — such as virtual reality — gives us the power
to present information three-dimensionally. New advanced
data analytics and autonomous capabilities, aided by Arti-
ficial Intelligence (Al), can also be effectively integrated into
command networks. However, this is a dual edged sword.
All new technological capabilities willimpose both new op-
portunities as well as challenges.
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For example, Al can process huge amounts of dataand make
predictions based on patternsin that data. This enables bet-
ter and faster decision-making, reduces uncertainties, and
canreveal an opponent'sintentions and capabilities. Machine
Learning (ML) is a subset in artificial intelligence concerned
with the development and study of statistical algorithms that
can learn from data and generalise unseen data and thus
perform tasks without explicit instructions. ML will increas-
ingly influence how political and military leaders perceive the
strategic environment, weigh risks and options and judge
their adversaries. However, relying on Al, decision-makers
will also introduce a new source of uncertainties. If the Al
systems are insecure, inadequately trained or applied to the
wrong types of problem, they could inject bad information
into the decision-making processes andlead to aninadvert-
ent escalation with perhaps catastrophic consequences.

GlobalEye has a mix of modern active and passive sensors, providing
long-range detection of objects in the air, at sea and over land.

C2 system effectiveness is based on safe and reliable com-
munications. We can assume that all communications will
be contested in future conflicts, presenting complex chal-
lenges for the whole communication architecture. Remote
sensing, monitoring, quantum encryption and diagnostic
technologies, plus the advent of new communication chan-
nels, like social media have given us new tools to dissemi-
nate information. Advances in high-bandwidth, low-latency
data transmission (5G and soon 6G) mean that the informa-
tionflood gates are about to open. Mobile ad-hoc networks
can be rapidly implemented to provide secure communica-

tion when normal communication networks are compro-
mised or there is a lack of communication infrastructure.

Holistic platforms for multi-domain operations

As mentioned earlier, Alis fundamental in protecting the in-
tegrity of the data, and in protecting and defending informa-
tion and information systems by ensuring their availability,
authentication and confidentiality. Likewise, cybersecurity
must be practised to protect systems, networks and pro-
grams from digital attacks aimed at accessing, corrupting
or destroying sensitive information. Implementing effective
cybersecurity measures s particularly challenging today be-
cause the number of devices has exploded and attackers
are becoming more innovative.

The key to staying ahead of the threat is to innovate, but
both armedforces and industry are hampered in their ability
to innovate quickly enough to stay ahead of an opponent'’s
operational concepts and technological developments.
Interconnectedness of commercial and military technol-
ogies must be utilised in a better way, and we need to em-
brace new technologies and use them where it suits us best.

It is fundamental to
work together between
industry, defence
forces, acquisition
agencies and research
communities.

With many years of experience in developing cutting-edge
and battle-tested C2 systems for all relevant domains, Saab
has consistently emphasised human factors and the fusion
of sensor data to present an unambiguous COP for the war-
fighter. This enables accurate targeting for weapons when
required, even in highly complex and hostile environments.
Saab has embraced all the new trends. Requirements and
technologies for future C2 systems will gradually be able
to offer our warfighters the necessary C2 tools to conduct
effective multi-domain operations.

The complex environment in the Baltic Sea

Saab has developed larger holistic platforms where sen-
sors, communication and Command and Control are fully
integrated and can act as a node for MDO. A good example
is the GlobalEye, an airborne platform which supports cross
-domain exchange of information to both civilian and mili-
tary authorities (coast guard, police, customs, joint military
headquarters etc.) by using, for example a national security
cloud computing service.

The 9LV Combat System delivers a comprehensive C4l solution for
naval forces, supporting all types of mission.

The same situation can be described with the Visby cor-
vette system operating on the surface and the new A26
submarine under the surface. Acting together, these three
platforms in their different domains can improve overall sit-
uational awareness in a hostile and complex environment,
but also create a temporary advantage in one domain to
enable effects in others.

The Baltic Sea is a good example of where MDO will be
of utmostimportanceinthe yearsto come. The Baltic Sea
is a cul-de-sac and a littoral sea. This implies that it is a
very complexenvironmentwhereitis easy to hide butalso
difficult to detect an adversary. The space to manoeuvre
andactislimited, which means very shortreaction times.

Finally, MDO will have to adapt and develop in order to cope
with military tasks of the future and to survive. To succeed,
both governments and industry must work together, and
commercial and military technologies have to be intercon-
nected. This will enable our warfighters to prevail and survive
in an increasingly sophisticated combat situation.
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ibat System
StAKING performance
for modern navies

As maritime operations become increasingly complex, naval forces require

the ability to integrate information from multiple sensors, manage evolving
threats and coordinate effects across different domains. Combat management
systems play a central role in this process, bringing together data, decision-
support tools and weapon systems to support commanders and crews in
making informed decisions. Saab's 9LV Combat System is one example of

how these capabilities are being applied across a range of naval platforms,
supporting missions from coastal defence to open-ocean operations.
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he 9LV Combat Management System (CMS)
ensures unfailing readiness and delivers the strik-
ing performance necessary for empowering naval
platforms and maritime missions.

Anti-Access / Area Denial (AA/AD) operations
Protection and escort

Maritime patrol and response

Border control and interdiction

Peace support operations

Anti-piracy

Search and rescue

Environmental control

A Combat Management System (CMS) is at the heart of a
warship's fighting capability, bringing together sensor data,

weapons and decision-support functions to support effec-
tive operations at sea. By providing a common operational
picture,a CMS enables crews to maintain situational aware-
ness, respond to threats and coordinate actions across the
maritime domain.

Astechnologies and threats continue to evolve, naval forces
require systems that can adapt over time. The 9LV CMS is
designed with an open and flexible architecture, enabling
the integration of new sensors, weapons and capabilities
throughout a platform’s lifecycle. Its architecture can extend
across the ship's network infrastructure, allowing functions
and services to be shared between subsystems and sup-
porting more efficient use of onboard resources.

Today, 9LV is in service with more than 20 navies and de-
ployed on over 200 warships worldwide. Through long-term
partnerships and local support organisations in countries
including Sweden, Finland, Norway, Germany, Canada and
Australia, Saab works closely with customers to support op-
erational requirements and future capability development.
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Mission-based combat management

The 9LV CMS is designed to support a wide range of naval
platforms and operational requirements. Its modular and
scalable architecture enables configurations ranging from
smaller combatants to frigates and destroyer-class ves-
sels, while supporting the integration of a broad range of
sensors, weapons and platform systems.

Depending on operational requirements, configurations can
be tailored to support specific mission profiles such as an-
ti-submarine warfare (ASW), anti-surface warfare (ASuW) or
air defence. Larger configurations can accommodate multi-
ple tactical data links, extensive automation and the simul-
taneous management of threats across the air, surface and
subsurface domains.

The Naval Combat
Management System
connects naval ship
sensors, weapons,

data systems and other
equipment, providing
an integrated operating
system.
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The system architecture incorporates redundancy and phys-
ical separation of critical assets to support resilience and
operational availability. It can also be integrated with com-
mand support systems, providing an extended C4l capa-
bility that supports decision-making and mission execution
across complex operational environments.

Patrol vessels

Patrol vessels operate across a wide range of missions,
from maritime surveillance and border protection to force
protection and security operations. Their combat manage-
ment systems must provide the situational awareness, com-
munications and command capabilities required to support
these tasks while accommodating the space and crew lim-
itations associated with smaller platforms.

A 9LV configuration for patrol vessels can be scaled to match
the vessel's operational requirements, combining multifunc-
tional operator workstations with distributed user interfaces
across the platform. The system supports the integration
of onboard sensors, weapons and communications, ena-
bling the vessel to share information with other naval, joint
and unmanned assets. Depending on mission requirements,
configurations may include the integration of remotely op-
erated small and medium-calibre guns for engagement of
both surface and aerial threats.

Coastguard, auxiliaries & inshore units

Coastguard, auxiliary and inshore vessels perform a broad
range of missions, including maritime security, surveillance,
search and rescue, fisheries protection and critical infra-
structure monitoring. These operations require situational
awareness, communications and command capabilities
that enable crews to coordinate effectively with other mar-
itime and joint assets.

NAVAL COMBAT SYSTEM

The 9LV Fire Control
System provides rapid,
reliable engagement
against any target in any
environment.

The 9LV CMS can be configured to meet the requirements
of smaller platforms while providing a common operational
framework with larger naval vessels. The system supports
the integration of sensors, communications and remote
weapon stations, enabling operators to monitor activity, as-
sess potential threats and coordinate responses within the
maritime environment.

Its modular architecture can be adapted to the available
space and operational requirements of each platform, while
maintaining compatibility with the broader 9LV family of sys-
tems. Depending on mission needs, configurations can
incorporate capabilities such as video surveillance, com-
munications management and remote weapon control, sup-
porting a wide range of maritime security and protection
tasks. Itis easy tointegrate and cost-efficient throughout its
lifecycle. At its core, 9LV CMS contains hardware that pro-
vides the functionality needed for maritime security missions,
while itis also uniquely scalable due to full compatibility with
all 9LV technology. Communication solutions, video surveil-
lance and designation of threats to a remote weapon sta-
tion are a few examples of mission requirements.

Integrated Fire Control capability

The 9LV Fire Control System (FCS) supports the detec-
tion, tracking and engagement of a wide range of mari-
time and aerial threats, from asymmetric surface targets to
modern anti-ship missiles. It can be delivered as part of an
integrated 9LV CMS or as a standalone solution for integra-
tion with third-party combat systems.

Based on a modular and open architecture, the system
supports the integration of sensors, weapons and other
onboard systems, enabling adaptation to different platform
requirements and operational needs. The architecture also
facilitates integration in both new-build programmes and
modernisation projects.

Designed to support engagement operations in complex
threat environments, the 9LV FCS enables the manage-
ment of multiple simultaneous targets while operating within
demanding response timelines. The system is deployed
across a range of naval platforms, including patrol vessels,
corvettes, frigates and larger surface combatants.
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ACTING UNDETECTED

Three A26 submarines
for Poland

In June 2026 Saab signed a contract with the Polish State Treasury Arma-
ments Agency for the production and delivery of three A26 submarines.
The A26 submarine is designed to meet the demanding operational
requirements of the Baltic Sea. Engineered for stealth, it can operate with
a minimal acoustic signature, enabling it to remain undetected while con-
ducting a wide range of missions.

As part of the programme, Saab is committed to establishing mainte-
nance, repair and overhaul (MRO) capabilities in Poland in close collabo-
ration with Polish industry. This will support the long-term operation
of the submarines while strengthening Poland's sovereign defence capa-
bilities and strategic autonomy.

The 9LV is also engineered

to meet the demands of smaller
platforms, providing powerful
capability with a small footprint.

saab.com

As naval threat environments become increasingly com-
plex, multi-role ships require the ability to detect, track and
respond to multiple threats simultaneously. Through the
integration of sensors, tactical data links, weapons and
electronic warfare systems, the 9LV architecture supports
a layered approach to air defence. The 9LV Weapon Con-
trol System enables the coordination of short-range and 9LV FCS provides the defence of a vessel
area-defence missile systems, together with guns and  with the following features:
decoys, providing commanders with the flexibility to respond
to evolving operational scenarios. * Minimises time of engagement
¢ Optimises weapon and sensor usage against
multiple threats
* Enables rapid designation, search and
acquisition phases
* Reduces operator workload in critical conditions
¢ The available weapons such as a SAM or a gun
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Saab to lead NATO's
new underwater
pattlespace project

The Saab-led MANGROVE consortium has been selected by NATO to lead
the Allied Underwater Battlespace Mission Network project (AUWB-MN).
The project formally commenced on 1 September 2025 and will deliver inter-
operability for Maritime Uncrewed Systems and conventional platforms
across allied nations.
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UNDERWATER BATTLESPACE

The mission network
will facilitate rapid and
secure information
exchange, and integra-
tion across domains,
supporting combined
operations between
all branches of the
milita

he project is designing a Reference Architecture
and a Test and Reference Environment for a mis-
sion network that leverages both crewed and
uncrewed systems, above, on and below the water.

The mission network will facilitate rapid and secure infor-
mation exchange, and integration across domains, sup-
porting combined operations between all branches of
the military. The outcome is expected to become a new
standard for NATO.

The AUWB-MN project is a significant step forward in the
modernisation of our warfighting capabilities and the ability
for NATO allies to operate effectively together in the under-
water domain of the future. Saab and the MANGROVE con-
sortium are expected to deliver arobust and effective mission
network that will strengthen NATO's maritime defence.

The consortiumwas selected on 16 July, 2025 and the pro-
ject is part of NATO's Digital Ocean and Antisubmarine
Warfare Barrier Smart Defence Initiative. It is sponsored
by twelve different nations led by the UK, together with
Sweden, the US, Australia, Spain, Germany, Italy, Portugal,
Canada, the Netherlands, Denmark and Norway. Together
they have committed to adopt the standard developed
through this project.

Saab's business area Naval is leading the multinational con-
sortium, MANGROVE, comprising CETENA and IDS part of

Fincantieri Group, FlySight, GraalTech, Miraya, Saab UK and
BlueBear, S2IX and the University of Plymouth.
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lobalEye -
a strategic
nationalasset

L

Today's threats are often multi- A usually require coordinated
efforts from several differe ith units from other
countries, or in a mix of civili

-
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AIRBORNE EARLY WARNING & CONTROL

In critical situations, you need to be able to control all dimen-
sions of the threat and quickly create optimal situational
awareness and decision support. To do so, it is necessary to
have the ability to exchange real-time information between
all of your own forces involved. The core of GlobalEye and
the basis of its ability to provide cross-domain exchange and
connectivity is founded primarily on two things. The firstis a
powerful command and control system for multi-domain
surveillance and real-time information. The second is a range
of both active and passive sensors capable of handling all
threats, in every domain - anything from electronic warfare
threats to hypersonic missiles, stealth fighters and small,

slow and low flying objects.

As acommand centre, the true strength
of GlobalEye becomes evident when
all multi-domain-produced informa-
tion is uploaded, combined and fused.
The massive amount of data managed
by GlobalEye needs to be processed
quickly and efficiently to enable instant
identification of patterns and deviations
that may affect the course of events.
Al-functionality and machine learning
allow for powerful real-time data analy-
sis and constitute a strong complement
to the intelligence that is built into the
command-and-control system.

Collaboration is key

GlobalEye is adapted to the specific
needs of every customer, with individ-
ual requirements considered during the
design and project planning phases.
Saab's engineers and technicians work
closely with each customer's team to
provide full transparency at all stages of
the manufacturing process. This collab-
orative approach helps reduce any po-
tential future issues with GlobalEye, as
service teams on both sides are famil-
iar with the inner workings of the prod-
uct, reducing any downtime.

Furthermore, collaboration between
Saab and its customers ensures all
agreed features are implemented in
accordance with the customer's con-
fidentiality requirements. The customer
is able to check and sign off work at all
stages, decreasing the need for re-work
atalater stage. This helps speed up the
production process, allowing GlobalEye
to be completed, delivered and in the
air within a very attractive timeframe.

As well as collaborating with custo-
mers, Saab's internal teams — from
sales and design to manufacturing
and training —work effectively together
to ensure a seamless production pro-
cess. Furthermore, they work closely
with trusted third-party suppliers to
get what's needed, when it's needed,
avoiding additional time being added
to project timelines.

Airborne ultra-long range
sensor system

The connectivity of GlobalEye across
all the domains creates unique tacti-
cal, operational and strategic benefits,
providing commanders with powerful
decision support and enabling them
to establish and share a trusted, con-
sistentand real-time recognised situa-
tional picture. Atan operational altitude
of more than 35,000 feet, the airborne
multi-domain solution can detect, iden-
tify and track very large amounts of dif-
ferent objects and signals at distances
of up 650 km. As anairborne ultra-long
range sensor system, GlobalEye can
warn and command other sensors in
the network and, through this, extend
the time for planning and implementa-
tion of countermeasures.

Protecting national and
territorial integrity

Globalkye is designed to carry out
both civilian and military tasks, includ-
iNng joint operation scenarios. It goes
without saying that it is more effective
to gather all these capabilities in one
and the same solution to meet secu-
rity challenges in a world where threat
scenarios are continuously changing
and the line between military and civil-
ian challenges and threats is no longer
as clear.

Regardless of operating during peace-
time, in crisis or maybe even at full con-
flict — having Saab's Airborne Early
Warning & Control (AEW&C) solution
GlobalEye is key to success since it
provides a great advantage to any na-
tion protecting its national and territo-
rial integrity. GlobalEye can work alone
or be easily integrated with other na-
tional assets.
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SAAB SIRIUS COMPACT SIRIUS COMPACT

Portable passive
Sensors

The silent ears of
the battlefield

3 The growing use of electronic warfare and the huge investments in technology

The Sirius Compact can be integrated
onto drones, vehicles, and smaller boats
such as Saab’s Combat Boat 90 or an
Unmanned Surface Vessel.

have produced ever more conflicts in which adversaries employ the same
types of weapons. The ability to obtain information quickly at an early stage
will play a key role in the outcome of combat operations.

etecting and analysing enemy radar and com-

munication signals is one of the most important

tasks on the modern battlefield. The high-tech

equipment required for this makes it possible to
create a high level of situational awareness across all do-
mains — the foundation for military decision-making. Rapid
technological change poses a major challenge here: ever
more signals are being generated while the latest technol-
ogies are used to hide, obscure or manipulate them. The
fact remains: those who can collect and analyse the great-
est possible volume of data most rapidly will be one step
ahead of the enemy.

With decades of experience developing and produc-
ing complex passive-sensor systems for ships, vehicles,
and aircraft, Saab brings deep technical expertise to the
field. Mathew Willmot, Sales Director for Sirius Compact,
explains, "A major challenge in obtaining data is your own
visibility. Anyone using radars also reveals their own po-
sition. One solution is passive sensors: these allow you
to observe the enemy'’s signals without being detected
yourself. That is increasingly relevant because it greatly
reduces your vulnerability.”

Lightweight with 360° coverage

Saab is one of the market leaders in Signals Intelligence
(SIGINT) and Electronic Support Measures (ESM). The
company demonstrates this with the Sirius Compact:
a modular and scalable, lightweight passive Electronic
Warfare (EW) sensor. The sensor answers the growing
challenges of modern combat operations. Sirius Compact
can be used standalone, as part of a sensor network or
to complement existing sensors.

It is user-friendly and can be deployed by an operator vir-
tually anywhere, with range adjustable to the situation. The
sensor therefore delivers essential situational awareness
immediately. “This type of portable system, which does
not require extensive specialist training, answers the need
for mobile, flexible ‘real-time" intelligence collection and
thus opens new possibilities for tactical electronic warfare,”
Willmot explains.

Only those who can
quietly collect as much

-
— ‘_ 2 data as possible, classify
T e H
== S - and anglyse itinavery
N oo G - short time will be ahead
= —_— - of the enemy.
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Characteristics and performance

Sirius Compact is available in several configurations. The
smallest variantis 35 cm high, has a diameter of 15 cmand
weighs no more than three kilograms. The system therefore
fitsinany rucksack. It also features an integrated IMU/GNSS
sensor to provide positional data and draws less than 60 W
of power. Power is supplied by batteries. Mounted on a tri-
pod, Sirius Compact can be deployed virtually anywhere,
butit can also be integrated into drones, vehicles or smaller
boats such as Saab’s Combat Boat 90 (CB90) or an Un-
manned Surface Vessel (USV).

Adefining characteristic is its 360° azimuth coverage, which
enables immediate detection of radar and datalink emis-
sions across the 1-18 GHz frequency band from any direc-
tion. The sensor's platform and datalink independence are
also significant, allowing integration into existing networks
and platforms. A single sensor already improves situational
awareness; with three sensors, accurate geolocation by tri-
angulation becomes possible with bearing accuracy of less
than 2° rms (root mean square).

I
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Finally, Sirius Compact is controlled by the TRS Lite soft-
ware (Tasking & Reporting System) via a tablet. A single op-
erator can manage up to five sensors, which in turn can be
grouped and controlled as bundles. This latter capability is
available in the more advanced TRS 9EW. "With these soft-
ware systems, users can automatically generate reports,
assign tasks to other sensors or even register new signals,
thereby expanding their own ‘Threat Library',” Willmot says.

Identification and analysis

Detecting signals is the first step in obtaining situational
awareness. In a second step, the identified signals must be
analysed and classified. Saab does not store sensitive data
on the sensor but forwards signals immediately. When the
sensor is used on a drone it can also be operated without
a network connection.

The perfect complement to any network

Portable passive sensors are suitable for awide range of ap-
plications. They complement more complex systems and
primarily act as an early-warning capability, for example for
ground-based air defence. Owing toits size, the sensor can
be mounted almostanywhere, even on civilian infrastructure.
Sirius Compactis part of the Sirius family. The common DNA
of allproducts in this family delivers high precision and com-
bines decades of R&D expertise in a new, compact model.

Saab has carried out numerous tests and demonstrations
that demonstrate the impressive performance of the com-
pact sensors. For example, an aircraft taking off 200 kilo-
metres away can be detected as soon as it appears above
the radio horizon with very accurate direction finding (DF).
During the entire detection and analysis process that air-
craft receives no signal from the sensor and therefore has
noindication that it has been detected. Sirius Compactalso
proved reliable when deployed on a fast-manoeuvring com-
bat boat in challenging weather conditions.

SIRIUS COMPACT

The performance and usability of the TRS Lite software have
also been independently tested by military organisations.
After a short introduction, infantry operators were able to
set up the sensor in just a few minutes and were impressed
by its operational capability and ease of use. “The product
naturally benefits from our expertise in signals intelligence.
The challenge is not only to make high-technology devices
as smalland mobile as possible, but also to ensure that per-
formance is not compromised,” Willmot observes.

Willmot concludes: "Mobile systems are more than just a
technological achievement; they are indispensable on the
modern battlefield. The complex demands and threats faced
by combat units require efficient and precise early-warning
systems. Passive sensors provide —as the ‘ears’ of the bat-
tlefield —a detailed picture of enemy activity. These sensors,
such as Sirius Compact, add a new dimension to planning
and decision-making and can play a key role in the cat-and-
mouse game of electronic warfare.”

The increasingly
complex requirements
and threats require
efficient and precise
early warning systems.
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SAAB SAABLIGHTWEIGHT TORPEDO

Saab Lightweight

Torpedo

The Baltic Sea is one of the most demanding marine environments on
the planet. Just 70 metres deep on average, its brackish waters are crowded
with rocks, islands, and small caves that make naval operations arduous

and extremely challenging.

0 meet these challenges, Saab developed the
Lightweight Torpedo (SLWT), which is designated
Torped 47 by the Swedish Armed Forces. Designed
for deployment from submarines and surface
vessels, and prepared for future helicopter integration, the
system strengthens anti-submarine warfare capabilities
while providing increased operational flexibility. Developed
specifically for the Baltic Sea region, Torped 47 is optimised
for shallow waters, complex seabed conditions and
challenging acoustic environments where reliable target
detection, identification and engagement are critical.
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AUTONOMOUS OCEAN CORE

The torpedo combines advanced homing, navigation and y
communication capabilities with a modern propulsion

system, enabling efficient operation across a range of u tO n O I | I O u S
speeds and tactical scenarios. Its wire-guided function-

ality allows operators to maintain control throughout the
engagement, retask the weapon if required and ensure pre-
cise target prosecution. Designed to counter modern sub- C e a n O re
marine threats and evolving countermeasure technologies,
Torped 47 delivers a future-ready underwater warfare solu-
tion for modern navies.

Autonomous Ocean Core is a vessel-agnostic, open-architecture
control system designed to enable autonomous operations
across a wide range of maritime platforms, enhancing mission
effectiveness and operational success at sea.
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AUTONOMOUS OCEAN CORE

he Autonomous Ocean Core control system

equips small and medium-sized naval platforms

with advanced autonomy for both military and

civilian missions. Operators can easily enable
un-crewed operation by inputting the vessel's parameters
into the motion control function.

The system offers advanced obstacle and traffic detec-
tion, which not only increases the autonomy of the ship,
butalso ensures safety during operationsin busy or dan-
gerous waters. In addition, the control system manages
vital ship systems such as pumps, rudders and lighting,
and automates theresponse to emergency situations. For
example, if water enters the hull, this is automatically de-
tected and the pumps are activated, while fuel levels and
fire safety are continuously monitored.

The control system of the Autonomous Ocean Core uses
three different sources for location determination, which
makes it possible to operate without GPS. This enables
the vessels to operate in areas where GPS signals are
disrupted. The system continuously calculates the opti-
mal route and checks whether the vessel is following the
planned course.

Inaddition, the systemuses a fleet management function
thatallows multiple vessels to be managed and monitored
simultaneously. The openand modular architecture of the

30| Naval Magazine

Autonomous Ocean Core offers the flexibility to easily in-
tegrate new technologies and sub-systems, so that the
system can continue to respond to technological devel-
opments in the future.

Autonomous Ocean Core on CB90

The CB90 has proven to be reliable in recent decades. The
fast attack boat no longer holds any secrets for Saab's de-
signers, itis also an easy-to-understand ship, with systems
that are nottoo complex. In addition, the vessel offers suffi-
cient space for placing weapons, sensor systems and be-
ing able to take drones. This means that Saab also sees the
CB90 as an ideal platform to realise its plans for unmanned
systems. Under the name Enforcer 3, Saab has a test and
development platform for unmanned systems, based onthe
CB90. Saab expects that naval and amphibious operations
in the future will be carried out by cooperating manned and
unmanned vessels. The Enforcer 3 can be deployed both
manned and unmanned.

Exploiting the benefits of unmanned systems

More and more tasks can be performed both manned and
unmanned. Especially routine tasks or missions that are
potentially dangerous, such as operations in bad weather
conditions or in a conflict zone, are ideally suited for un-
manned vessels. They can then minimise the risks for the
crew. The Enforcer enables flexible integration of crewed
and autonomous units operating together in coordinated

swarms. These interconnected units provide a more com-
plete tactical overview while reducing manpower require-
ments. During tests, Saab equipped the unmanned vessels
with jammers to attract attention, allowing crewed units to
remain undetected. This adaptable approach offers a safe,
effective and scalable solution for a wide range of maritime
operational challenges.

Modular with open architecture

One of the Enforcer's greatest advantages is its versatility,
which comes from the open architecture of the Autonomous
Ocean Core. This system is designed with flexibility in mind,
allowing not only Saab itself but also third-party manufac-
turersto easily develop and integrate new systems. This ap-
proach promotes the ship's adaptability, allowing it to quickly
respond to technological developments.

Saab also offers a wide range of systems to further ex-
pand the Enforcer’'s capabilities. For example, the Sea
Giraffe 1X radar was added to one of the Enforcer 2 mod-
els, and an electro-optical infrared camera was installed
in the mast. The plug-and-play design ensured a smooth
integration process. In addition to these features, other
options are also available, such as the Sirius Compact,
a passive sensor for detecting radars, and the Trackfire
Remote Weapon System.

The Autonomous Ocean
Core is the future heart
of unmanned operations
for the Enforcer 3 and
other vessels.

AUTONOMOUS OCEAN CORE

Unmanned monitoring of maritime areas

The missions for which the Enforcer has been developed are
diverse and cover a wide range of operational tasks. One of
the most promising applications is carrying out long-term
intelligence and reconnaissance missions beyond the ho-
rizon. The Enforcer can be used to detect so-called dark
vessels, ships that have switched off their AIS signals. In
addition, the unmanned ship is ideal for monitoring critical
infrastructure, such as wind farms, where continuous sur-
veillance is required.

Thanks to its autonomous capabilities, the Enforcer can
independently navigate to suchlocations, accurately map
the situation and then immediately move on to the next
mission, without human intervention. This makes the
vessel particularly suitable for long-term operations at
great distances. The Enforcer 3, like the CB90, can reach
high speeds, which enables fast response times when
necessary.
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Revolutionising
Naval Training

Modern naval forces face increasingly complex and diverse threats, ranging
from drone swarms to asymmetric attacks at sea. To maintain operational
readiness, realistic and adaptable training solutions are essential. Building

on decades of development in live training systems, Saab has extended its
proven GAMER technology into the maritime domain, enabling highly realistic,
scalable, and interoperable training environments for naval operations.
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or more than 30 years, Saab has been developing

its training system continuously to meet new chal-

lenge, always with a focus on those factors that are

crucial for truly effective training: realism, scalabil-
ity, deployability, standardisation and interoperability. The
GAMER system which is currently used by more than 35
nations in Europe and North America, including numerous
NATO member states, relies ona combination of laser-based
simulators, sophisticated ballistic modelling and geometric
coupling technology to modelling highly realistic combat
scenarios. It provides a safe training environment without
using live ammunition, enabling naval forces to simulate
complex engagements effectively. However, transitioning
the system from land to sea involves evaluating how it will
adapt to the unique maritime environment, such as salt-
water exposure and potential maintenance needs. A dedi-
cated community of GAMER nations — the ‘Interoperability
User Community' (IUC) —with its current 16 actively partic-
ipating nations is also working on common requirements
and standards that are incorporated into the development
of new technologies in order to continuously develop co-
operation within the alliance.

Accessibility

One of the key benefits of the Maritime Live Training system
is its ability to conduct exercises close to port, eliminating
the need for long-distance travel or airspace clearances to
train forces and develop new tactics. By utilising laser sys-
tems, which require far fewer safety restrictions than live
ammunition, naval forces can train conveniently near har-
bours, significantly increasing the frequency and accessibil-
ity of exercises. GAMER —for land as well as sea — features
a range of interoperable software tools to support the en-
tire training lifecycle: from planning and preparation to exe-
cution, control and evaluation. Components of the system
include firing systems, target systems, communications
infrastructure and Exercise Control systems (EXCON), all
integrated to ensure seamless and realistic training expe-
riences. Moreover, by strengthening interoperability and
shared logistics, the system directly supports the Cooper-
ative Support Initiative (COSI) — a multinational naval logis-
tics and support framework that strengthens collaboration
among NATO and partner navies.

Laser technology for realistic combat scenarios

The heart of Saab's Maritime Live Training is the innovative
use of laser technology. While many live training systems
use a single-path laser to simulate the firing of ammunition,
Saab relies on the BT46 two-way laser technology which
precisely models the speed, flight time and flight path of the
ammunition and is currently the most accurate and realistic
laser-based simulator system in the world. Each laser shot
carries encoded data, including information about the am-
munition type, calibre and impact characteristics, following
the NATO-standard U-LEIS protocol. This detailed informa-

MARITIME LIVE TRAINING

tionensures accurate simulations that mirror real-world com-
bat conditions. The system integrates seamlessly with the
ship's fire control systems, providing operators with iden-
tical feedback to what they would receive from real ammu-
nition, making the training process extraordinarily realistic.

Multiple threat simulation

The Maritime Live Training system is particularly beneficial
for preparing naval forces to face newer threats and chal-
lenges, such as drone swarms. By equipping both weapons
and drones with laser detectors, naval forces can simulate
drone attacks and assess the performance of their com-
bat systems. This allows crews to refine anti-drone tactics,
identify the best ammunition types and determine optimal
engagement ranges. Moreover, the system is capable of
simulating a wide range of threats, from small surface ves-
selsto aerial drones as smallas 50 centimetres in wingspan.
With clever programming, a single drone can simulate multi-
ple threats, enabling navies to conduct complex scenarios
without needing to deploy a large number of physical assets.
Saab's system extends beyond ship-based weapons, cre-
ating a complete training environment. Boarding teams, for
example, can be equipped with personal laser detectors
and small arms transmitters, with their locations tracked via
GPS. This real-time tracking allows exercise controllers to
monitor every participant's position during operations like
boarding suspicious vessels, adding another layer of real-
ism.Forlarger vessels, such as frigates, laser detectors can
be strategically placed to protect vulnerable areas like the
bridge, engine room or ammunition storage compartments.
This simulates realistic vulnerability models, training crews
to target enemy weak points while safeguarding their own.

A global solution for modern training needs
Building on the success of its land-based technology, Saabis
finally bringing its advanced systems to the maritime sector.
The US. Marine Corps has already adopted Saab's training
technology, awarding a $37 million contract modification to
expand their Marine Corps Training Instrumentation Systems
(MCTIS). These will enhance the realism of training exercises
for Marines, helping improve their battlefield performance
and survivability. In addition, every GAMER system comes
with the option of a comprehensive support package, to en-
sure that armed forces can concentrate on the essentials
during these exercises. From the provision of spare parts,
to the implementation of repairs and the management of re-
sources, the entire exercise can be coordinated and con-
trolled by Saab experts.

In the near future, Saab is planning to incorporate artificial
intelligence and data analytic tools to enhance after-action
reviews. Saab's new Maritime Live Training solution provides
an invaluable tool to develop both tactical expertise and
doctrinal approaches required for modern maritime warfare.
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SAAB MULTI-LEVEL COMMUNICATION SOLUTION

TactiCall ICS

Integrated Multi-Level

Com

Solutior
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ultinational force operations are increasing, and
with them the complexity of the chain of com-
mand. Sometimesitis a matter of optimisingin-
ternal proceduresinthe area of communication
in such away that external as well as internal and red as well
as black networks can be integrated into an easy-to-use and
technically secure communication platform. This supports
vessels in their complex management tasks. Missions to-
day require efficient coordination and cooperation between
the individual actors, a wide range of communication chan-
nels and the interaction of different classification levels.

Saab's TactiCall Integrated Communications System ICS
is the result of more than 30 years of experience in designing
naval communication solutions. Itis an operationally proven
communications systemin service today on board 20 differ-
ent vessel classes in the navies of nine different countries.

TactiCallICSis a fully software-based integrated communi-
cation solution that interconnects all communication tech-
nologies, regardless of radio band, frequency or hardware.
It enables fast and centralised control of both internal and
external communications through a single, intuitive user
interface. Operators can efficiently access multiple com-
munication channels across various classification levels,
enhancing mission effectiveness.

Based on a modular, COTS/MOTS building-block design,
TactiCall ICS can be tailored to fit any vessel type, from
small boats to frigates, submarines, and larger ships like
destroyers. The system supports seamless voice and data
communications and easily integrates with both legacy and
third-party systems, ensuring future flexibility while protect-
ing prior investments.

Certified for multi-level security

TactiCall ICS is designed for naval operations and is cer-
tified to EAL5+, supporting secure communications up to
NATO Secret. It enables command teams aboard ships and
submarines to manage internal and external communica-
tions across multiple security domains, such as unclassi-
fied, restricted, NATO Secret, and national Secret, using
a single, intuitive operator terminal. Crew members can
simultaneously monitor and communicate on both secure
and non-secure channels, streamlining situational aware-
ness and decision-making across all levels of the maritime
chain of command.

MULTI-LEVEL COMMUNICATION SOLUTION

Centralised management system

TactiCall management system is a modular user- and role-
based interface allowing users to easily maintain and con-
trol all communication equipment. Furthermore, TactiCall
Management provides Emission Control Management in
order to invoke different silence levels, and provides op-
tional frequency and antenna management as well as military
SATCOM. TactiCall Management system provides Commu-
nication Plans with an overview of the equipment included
in each chain. It also provides an overall overview status for
the communication and allows an operator to test the setup
prior to use, ensuring an effective mission configuration.

Framework agreement with Danish Armed Forces
In 2025, Saab has signed a 12-year framework agreement
forthe delivery, operation and support of four systems to the
Danish Armed Forces. The framework agreement includes
delivery, operation and support of the Danish Armed Forces'
integrated communication system ICS and voice communi-
cation system (VCS), C-FLEX multi-function consoles, Mine
Counter Measures (MCM) systems and the acquisition of
upgraded maritime communication equipment.

The ICS and VCS facilitates the chain of command by giv-
ing naval teams access to a variety of communication chan-
nels of different security levels from the same user terminal.
With communication systems, users can listen to a mix of
both secure and unclassified communication and simulta-
neously be able to talk in both.
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SAAB MULTI-LEVEL COMMUNICATION SOLUTION

The upgraded maritime communication equipment will pro-
vide the Royal Danish Navy with enhanced connectivity and
interoperability, facilitating seamless communication and
data sharing acrossits fleet. This will enable faster response
times and improved coordination during critical missions.

Operational on more than 40 classes of ship

To date, more than 40 classes of ship worldwide are
equipped with TactiCall ICS. The Norwegian Defence
Material Agency (NDMA) has selected TactiCall ICS to re-
place the existing communication system for both inter-
naland external use on board, including multi-level secure
communication—unclassified, restricted NATO secretand
national secret communication channels. TactiCall willbe
integrated on the following ship classes: Mine Counter-
measure Vessels (MCM), the Skjold-class Corvettes and
the Coast Guard Vessel (CGV) Svalbard.

Close collaboration with customers

Close collaboration with customers in a spiral development
process where the system is improved through small and
continuous evolutionary steps to meet the equally evolving
needs and requirements of customers. The navies need to
conductanincreased variety of missions — using multi-role
ships. But at the same time, the number of crew members is
actually reduced in some navies. This emphasises the im-

= ~portance of a system that can be integrated and operated
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inawide range of vessels, which in turn has positive implica-
tions for the training of the relevant staff and also for costs.
The Danish mid-life update program is a testament to
the ongoing commitment to enhancing naval capabilities.
Additionally, Saab's good cooperation with the German Navy
on the F123 program further underscores the global reach
and reliability.

Complex communication networks are an integral part of
today's globally operating, multinational task forces. A ro-
bust, mission-proven and highly survivable communications
system can reduce the complexity of chains of command.
Intuitive and modern user interfaces enable rapid and effi-
cient action in all missions and operational environments.
With the seamless integration of devices from a wide range
of users and providers, nothing fundamentally changes in
the hardware environment with the use of TactiCall. This
simplification not only has a positive effect on operations,
but also on operating costs.

NAVAL ESM & ELINT

High confidence
situational awareness

Naval decision makers commanding surface vessels require a high level of confidence
in their situational awareness with respect to the Electronic Order of Battle. This
awareness is absolutely crucial for achieving mission objectives and, ultimately, for
the survival of the vessel.

The SME family consists of a range of compact, high-performance tactical Electronic
Support Measures ESM and Electronic Intelligence ELINT systems designed to meet
today's complex electronic warfare.

The system provides automatic interception, analysis, and classification in dense
signal environments. A high-fidelity ELINT capability operates in parallel, delivering
interpulse, intrapulse, and time-domain analysis in detail. The systems also feature
extensive recording capabilities and support both static (national) and dynamic (local)
libraries to enable the classification of radar emitters with platform association.

=
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SAAB CROSS-DOMAIN SOLUTION

ct data,

ure missions
compromising
INformation contro

Control of sensitive information is the key to mission success. Increasing num-
bers of systems exchange vast quantities of data, raising the risk that classified
material may end up in the wrong hands. A modern security architecture must
therefore operate across domains and must not be hardware-dependent.
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CROSS-DOMAIN SOLUTION @ SAAB
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of classified information. “Cross Dom
ensure that information can be filtered
This allows a large number of syste
out sensitive information leaking
DirectorSalesandBusinessDevelo
systems at Saab. The company.
TactiCall, for communications a
naval vessels since the early 1¢
software — originally developed
hardware — is how also availabl
called TactiGuard XD and can be
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over, a system such as TactiGuard XD offers further adv
tages: where space for new hardware is limited it can
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puters is often scarce.
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Electronic Warfare

Outsmarting threats

fora saferworld -« -

In.the world of warfare, where every second counts, gaining the upper hand

in information is the key to victory. Saab, with over five decades of expertise

in electronic warfare, stands at the forefront of this innovation. Saab's electronic
warfare solutions include protection for naval vessels and submarines, as well
as signals intelligence systems for passive interception and analysis of radar
and communication signals, providing situational awareness for naval platforms.
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midst the vast expanse of the sea, a new tool

is emerging to give naval forces the edge they

need: the Naval Laser Warning System (NLWS).

The state-of-the-art NLWS is poised to contrib-
ute significantly to the frigate's situational awareness and
self-protection capabilities. With rapid threat warning and
threat classification, it enables the combat management
system to employ effective countermeasures against the
laser threats, contributing to our shared mission of keeping
people and society safe.

In a fraction of a second

In mere milliseconds, the NLWS swiftly detects radar or la-
ser signals, serving both to locate adversaries and protect
our own forces and platforms. The system can identify var-
ious types of lasers — including beam lasers, designation
lasers, rangefinders and powerful blinding lasers, compar-
ing them with its extensive signature database. Addition-
ally, new signals can seamlessly integrate into this database
upon request.

While the mechanics of laser warning systems are intricate,
their operation is straightforward: when a laser beam tar-
gets a platform, the system rapidly recognises the threat,
providing critical data about the emitter almost instanta-
neously. Not only does it determine the type and origin of
the signal, but it also calculates the direction from which it
originates. Currently boasting an accuracy of 7.5 degrees,
with ongoing efforts to achieve a remarkable 1-degree
prediction, the system is continuously evolving. With the
ability to process up to eight laser signals simultaneously,
the NLWS is remarkably robust, experiencing only one known
failure despite years of operation.

Naval Laser Warning Systems for Spanish Navy
Selected for the Spanish Navy's F110-class frigates, Saab's
Naval Laser Warning System provides real-time situational
awareness of laser-based threats and strengthens plat-
form self-protection capabilities. The system delivers full
hemispherical coverage and can be fully integrated with
the ship's combat management and electronic warfare
systems, enhancing survivability in increasingly complex
threat environments.

Deception and defensive measures
The integration of NLWS with other interfaces enables au-

tomatic deception and countermeasures once an enemy
signalis detected. Forinstance, the system can emita mas-
sive cloud of smoke to obscure the view of the platform
from guided missiles. Remarkably, most guided weapons
self-destruct when unable to identify a target. Therefore,
this deceptive manoeuvre not only evades the attack but
also renders the attacker's weapons harmless.

ELECTRONIC WARFARE

Enhancing situational awareness

Laser warning systems provide a critical advantage in situ-
ational awareness. Equipped with 16 sensors, the system
offers comprehensive coverage. Even on a combat ship
spanning 140 metres, only eight to ten sensors are required
to achieve 360-degree observation. The compactness of
the systemis truly remarkable, fitting into just two suitcases.
This portability allows for easy transport, installation and live
demonstrations, making it exceptionally user-friendly, espe-
cially for military personnel unfamiliar with the system. Further-
more, this simplicity extends to training, as users can grasp
all key functions within three days without any prerequisite
knowledge. Moreover, the feedback from customers contin-
uously informs the system's development, ensuring its effec-
tiveness and adaptability in diverse operational scenarios.

Insights from other domains

As the threat landscape evolves, so too must the technol-
ogy that countersit. Saab draws on its cross-domain exper-
tise to enhance the performance of the Naval Laser Warning
System. With each advancement, the system becomes even
more indispensable to naval operations. Looking ahead,
Saab envisions greater speed and efficiency in signal de-
tection, ensuring that naval forces stay one step ahead of
their adversaries. In an era where danger can emerge from
any direction, a reliable 360-degree warning system is not
just an asset — it is a necessity.

Saab also places strong emphasis on customer feedback
and the unique operational challenges they face. A system
is only as effective as its ability to meet the user's needs. In
the vast expanse of the sea, where threats may arise from
the shadows, the Naval Laser Warning System stands as a
beacon of safety, guiding naval forces through the fog of war.

Naval Magazine | 41



SAAB SEAGIRAFFE

-

Sea Giraffe 1X makes maritime platforms
more capable and better prepared {0
execute'missions in the world's littorals.

Sea Giraffe
Multi-Sensor Solution

A naval warship is a powerful asset. However, without the right means to
detect, classify and counter today’'s advanced threats, even the most capable
surface combatant will be vulnerable. Saab's Sea Giraffe Multi-Sensor
Solution provides powerful radar performance in a compact format and is
suitable for both larger combatants and smaller vessels.
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he solution can be configured as a rotating com-

bination of Sea Giraffe 4A and Sea Giraffe 1X, or

as afixed-face solution comprising Sea Giraffe 4A

Fixed Face (FF) and Sea Giraffe 1X. This combi-
nation provides simultaneous medium-to-long-range air
surveillance together with short-range air and surface sur-
veillance, enabling naval forces to detect threats regardless
of size, speed, shape or sophistication.

Addressing hypersonic threats

In the modern naval combat environment, forces may face
threats travelling at several times the speed of sound. Tra-
ditional radar systems often lack the update rate required
to detectand track these hypersonic missiles early enough
to allow operators sufficient reaction time.

The Sea Giraffe Multi-Sensor Solution addresses this chal-
lenge through Saab's Hypersonic Detection Mode. Based
on next-generation track-while-scan technology, it com-
bines extremely fast track formation with a high update
rate. This makes it possible to track large numbers of tar-
gets, including low-observable and manoeuvring threats,
in all types of conditions.

SEA GIRAFFE

Prepared for current and future threats
Supersonic and hypersonic missiles, stealth targets, small
drones and increasingly sophisticated attack systems
continue to challenge naval forces worldwide. The Sea
Giraffe Multi-Sensor Solution combines medium-to-
long-range surveillance with short-range air and surface
coverage in a single integrated solution. Use of different
frequency bands provides optimised performance in
challenging weather conditions and contested electro-
magnetic environments.

Developed in one of the world's most demanding maritime
environments, the Sea Giraffe radar family is designed to
support naval forces with the situational awareness and
survivability that is required across the full spectrum of
operations.

Light-weight efficiency

Based on more than 60 years of radar development, Sea
Giraffe 1Xis a lightweight 3D AESA radar operating in the
X-band. It delivers rapid and reliable detection of both air
and surface targets, including sea-skimming missiles,
UAVs and small surface vessels.

Covering the entire search volume every second, Sea
Giraffe 1X provides accurate 3D target data and auto-
matic tracking functionality, enabling operators to respond
quickly to emerging threats. With a total system weight
of less than 150 kg and very low power consumption, it is
ideally suited for smaller vessels, highly manoeuvrable forces
and as a complementary radar on larger ships.

Sea Giraffe 1X for Swedish Navy

Selected by the Swedish Navy, Sea Giraffe 1X helps pro-
tect coastal and littoral areas with advanced capabilities
for the detection, tracking and classification of air and
surface threats. The software-defined 3D AESA radar
delivers simultaneous surveillance across multiple do-
mains, including the detection of drones and other low-
observable targets. Designed for continuous evolution,
Sea Giraffe 1X can be updated to address emerging
threats andis suitable for awide range of naval platforms,
from smaller vessels to larger surface combatants and
autonomous systems.
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The multi-functional advantage

Designed to combine long-range air surveillance and de-
fence with full horizon coverage of surface targets, Sea
Giraffe 4A is the ultimate sensor for mission success and
survivability across the full spectrum of conflict in any
naval environment.

The commanding officer will access very high situational
awareness through simultaneous air and surface surveil-
lance together with uncompromised self-defence capabil-
ities. This radar offers exceptional range, performance and
multi-functionality in a single compact solution.

The Sea Giraffe 4A scans the total 360-degree search vol-
ume up to 70 degrees at 60 rpm and provides an unparal-
leled 3D target update rate, along with high altitude coverage
and accuracy. Theradar provides simultaneous all-weather
coverage against air and surface targets from low, slow and
small targets (UAVs), to fast-moving missiles and fighters,
RAM target and jammer strobes, at all altitudes and in se-
vere clutter. The surface channel offers a high probability
of detecting very small targets in close proximity to the sur-
face, for examplerigid inflatable boats. The surface channel
is also equipped with a high-resolution surface surveillance
capability specifically designed to detect gun fire splashes
in order to provide data for gun fire corrections (for exam-
ple support pre- and in-action calibration).

The Sea Giraffe 4A Fixed Face is designed for continu-
ous upgrades to meet tomorrow's requirements and fu-
ture threats. The high reliability provided by Sea Giraffe 4A
will greatly reduce the required investment in on-board and
depot spares. The user-friendly design leads to reduced
operator and maintenance training, which will significantly
contribute to reducing the total cost of ownership.
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With a higher level of awareness in multiple
domains including small targets, have more time to
manage any threats in any waters.

Maintaining situational awareness

The Sea Giraffe AMBis an efficient medium-range radar de-
signed to deliver outstanding performance in both littoral
regions and blue-water environments. Powerful yet com-
pact and lightweight, it provides naval commanders with
the capabilities required to maintain continuous and accu-
rate air and surface situational awareness, maximising re-
sponse time when managing threats in any operational area.

The system supports standard or customised data link inte-
gration and offers superior overall performance compared
with other naval 3D radars in the same class. Operating in
the C-band, Sea Giraffe AMB provides 360° monitoring, a
high update rate and a 1-second target revisit time. Its ad-
vanced Electronic Counter-Countermeasure (ECCM) ca-
pabilities, including ultra-low antenna side-lobes, ensure
reliable operationin complex electromagnetic environments.

Sea Giraffe capabilities

¢ Simultaneous air and surface surveillance

¢ Multi-role capabilities

¢ C-UAS through ELSS classification

e Sense and Warn

* Excellent small target detection

* Fastreaction time for all targets

* Extensive Electronic Counter-Countermeasures
* Small physical footprint and light weight

£
SEA GIRAFFE SAAB

To facilitate operator interaction, the Sea Giraffe AMB pro-
vides fully automatic operation for both air and surface tar-
gets, supported by a range of clutter maps and Doppler
processing capabilities to eliminate land and weather-related
interference. The system can classify and track fixed-wing
aircraft, helicopters (both moving and hovering), small UAVSs,
jammers and ballistic targets. Its surface channel provides
a high probability of detecting very small targets close to
the surface, including rigid inflatable boats and periscopes.

The radar has been proven in all kinds of environments, in-
cluding regions with extensive ducting conditions to mas-
ter the littorals. It is the result of Saab's expertise and long
experience in the field. Saab has supplied over 30 countries
across the world with radars, and continues to push perfor-
mance boundaries.
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SLIM - Saab Lightweight
Integrated Mast

The Saab Lightweight Integrated Mast (SLIM) concept entails
holistic responsibility for sensor performance and integration, top-
deck design, structural tolerances, interfaces, and installation.
It is a multi-capability top-deck mast for the naval domain that ac-
commodates housing for all major radars, sensors and antennas.

Saab has been designing and building composite masts for decades.
Now, we have developed the technology into fully equipped, tested
and verified masts suited for the prime contractor's shipyard. Derived
from the stealth Visby-class corvette's fully carbon fibre hull con-
struction, we have successfully introduced SLIM into the market for
surface combatants.

Using a composite mast and superstructure delivers around 50%
weight reduction compared to using steel. This results in a lowered
centre of gravity and improved vessel stability, increased load ca-
pacity, lower fuel consumption, and reduced maintenance costs.
At the same time, the composite mast provides a substantially
reduced radar signature for the vessel.

Saab has signed a contract with the Defence Science & Technology
Agency to supply six composite superstructures for the Republic of
Singapore Navy's Multi-Role Combat Vessels.

saab.com
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STRIKING PERFORMANCE

Strengthening Germany's
naval capabilities

In July 2026 Saab signed a contract with the German naval defence company
TKMS and received an order to deliver and integrate combat systems,
composite structures and sensors into four of the German navy's new MEKO
A-200 DEU class frigates. The order involves equipping the frigates with
composite superstructures, 9LV Combat Systems including the Fire Control
System and Combat Management System, sensors such as the long-range
surveillance radar Sea Giraffe 4A Fixed Face, the lightweight multi-mission
surveillance radar Sea Giraffe 1X, as well as passive sensors.

The frigates will be produced in Germany with TKMS as the main contractor.
The contract also includes an option for integrating and equipping additional
frigates.




