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Tom Rooney reveals how Al’s abi]it)/ to identiﬁ/ patterns and deliver
insights is reshaping the security cf our seas and borders

echnology has reshaped our world in ways

once unimaginable. From the meteoric rise of

digital media to our collective response to
global challenges like climate change, innovation
now moves at an extraordinary pace. Reflecting on
my early days in the industry, I could never have
envisaged the profound transformations that lay
ahead.Today, many advancements are so seamlessly
integrated into our lives that we often take them for
granted. Mobile phones have become ubiquitous,
virtual assistants like Alexa are household staples
and GPS navigation has rendered paper maps
virtually obsolete.

At the forefront of this revolution is Artificial Intelligence
(Al), a transformative force that is driving change across
every sector. In the maritime industry, Al is not only
streamlining complex operations but also fundamentally
reshaping security strategies along our seas and borders.

By processing vast amounts of real-time data, Al identifies
patterns and delivers insights with a speed and precision that

were once inconceivable. It is this very power that holds the

promise to get us where we need to be, faster, smarter and
with the resilience required to counter the increasing global
tensions we now face.

Today’s geopolitical climate is characterised by mounting
tensions and uncertainty. Whether it’s safeguarding maritime
borders, protecting strategic shipping lanes or deterring
potential threats at sea, the stakes have never been higher.
Traditional security measures remain important, but they
often lack the agility and precision required to counter fast-
evolving challenges. That’s where Al steps in.

Advanced Al algorithms are capable of processing data
from multiple sources. Including sensors, satellite feeds,
radar systems and communication networks to provide
a real-time, comprehensive picture of the maritime
environment. Such capability is critical in transforming
reactive responses into proactive strategies. AI—powered
systems can anticipate potential threats, recommend
timely interventions and deploy resources with a level
of speed and efficiency that far exceeds conventional
methods. In essence, Al is enabling a shift from crisis

management to crisis prevention.

Al processes data

from sensors, satellite
feeds, radar systems
and communication
networks to provide a
real-time picture of the
maritime environment
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Al promises to revolutionise maritime security by offering
solutions that are faster and more accurate than ever before.
Take, for instance, route optimisation algorithms that chart
the most efficient courses by dynamically considering
variables such as weather, ocean currents and port congestion.
These innovations not only reduce fuel consumption and
travel times, but also slash operational costs and lower
carbon emissions — a benefit increasingly critical in our
environmentally conscious era.

Moreover, Al’s ability to perform predictive maintenance
is transforming vessel operations. By continuously analysing
equipment performance, Al can detect potential issues
long before they escalate into costly failures. This proactive
approach minimises unplanned downtime, ensuring vessels
remain operational longer, more safely and more efficiently.
But perhaps the most significant promise of Al lies in its
capacity to enhance real-time decision-making, With the
ability to integrate and analyse data from radar, sonar, GPS
and high-definition cameras, Al-driven systems can assess
threats and recommend or execute, corrective measures
in fractions of a second. In scenarios where every moment
counts, such as collision avoidance or rapid response to a
security breach, Al can be the critical factor.

Every interaction with Al, whether it is asking a virtual
assistant to set a timer or relying on autonomous automotive
features helps build our confidence incrementally. However,
as the stakes rise, so too does the scrutiny. In the context
of maritime security, where each decision can have far-
reaching consequences, trust cannot be assumed. It must be
deliberately built and continuously maintained.

Three critical factors underpin our willingness to trust Al
transparency, reliability, and accountability. Transparency is
essential because it allows us to understand how Al systems
reach their decisions, particularly in complex, high-risk
scenarios. This is where Explainable Al (XAI) frameworks
come into play. By demystifying the ‘black box” of AT decision-
making, XAl empowers operators and stakeholders with the
clarity needed to trust the system’s outputs.

Reliability, on the other hand, is demonstrated through
consistent, proven performance. In the maritime industry,
every decision an Al system makes can have significant
consequences. Therefore, rigorous testing and real-world
app]ication are paramount to proving that these systems can
operate effectively under pressure. When Al consistently
delivers accurate outcomes, it reinforces the belief that it
cannot only complement but also enhance human capabilities.

Accountability addresses the inevitable question of
responsibility when things go awry. Establishing clear lines
of accountability, whether that falls on developers, operators
or regulatory bodies, is crucial for maintaining trust.
Stakeholders need to know that if an error occurs, there is a
robust framework in place to address it and learn from it. This
assurance that someone will be held accountable solidifies
trust and paves the way for broader Al adoption.

The journey toward trust in Al is an incremental one,

a process that mirrors the early days of automotive Al
Consider lane-keeping systems in modern vehicles: initially,
these systems offer subtle steering adjustments to assist
drivers, rather than taking full control. This cautious approach
allows users to experience the benefits of Alin a controlled
manner, gradually building confidence over time.

Similarly, in the maritime sector, early Al applications such
as route optimisation and predictive maintenance have already
proven their value. These applications offer clear advantages
— reduced fuel consumption, enhanced operational efficiency

and improved safety, while still preserving human oversight.

By delivering measurable benefits without demanding
complete control, these systems allow operators to observe
the tangible advantages of Al As these applications continue
to demonstrate their reliability, they lay the groundwork for
more sophisticated implementations such as autonomous
navigation and real-time collision avoidance.

In maritime operations, ethical considerations become
particularly acute when systems must make decisions
in morally ambiguous situations. For instance, if an
Al system is faced with a decision between avoiding a
collision with another vessel or altering its course to
protect an ecologically sensitive area, the choice is both

technical and ethical.

THE NEXT FIVE YEARS
PROMISE PROFOUND
TRANSFORMATION IN
MARITIME SECURITY

At Marine Al, we embed robust ethical frameworks
into our systems to ensure that every decision aligns
with societal values, safety priorities and environmental
sustainability. Transparent communication about these
ethical guidelines is essential. When stakeholders
understand the moral reasoning behind AT decisions,
their confidence in the technology deepens. Moreover,
establishing clear lines of accountability, determining who is
responsible when errors occur, further solidifies trust.

Maritime operations are inherently complex. Crews
must process enormous amounts of data, ranging from
weather patterns and navigational challenges to equipment
performance and communication updates. This constant
influx of information can overwhelm even the most
experienced operators, leading to slower reaction times,
impaired decision making and an increased risk of error at
critical moments.

Al offers a powerful solution by automating routine yet
essential tasks. Whether it is adjusting navigation routes,
monitoring engine performance or detecting potential
collisions, Al can process vast streams of data and distil
them into concise, actionable insights. This not only reduces
the cognitive load on crew members, but also enables them
to focus on strategic decision making rather than being
bogged down by minutiae.

Importantly, Al systems do not suffer from fatigue or
stress. Unlike human operators, they can work tirelessly
around the clock ensuring that critical functions are
maintained even under the most challenging conditions.
This synergy between human expertise and Al’s unyielding
precision creates a more resilient opcrationa] environment
— one that is better equipped to handle the complexities of
modern maritime security.

In maritime security, the ability to make rapid, informed
decisions is paramount. Al systems equipped with advanced
sensors and machine learning algorithms excel in real-time
data integration. By synthesising information from diverse
sources, such as radar, sonar, GPS and high-definition
cameras, Al can detect potential obstacles, assess risks and
either recommend or autonomously implement corrective
measures within fractions of a second.

For example, imagine an Al system that identifies an
approaching vessel on a potential collision course. Within
moments, it can calculate the vessel’s speed, direction and

distance, then determine the safest possible manoeuvre. In
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many cases, the system can even initiate these adjustments
autonomously or alert the crew, ensuring that any threat is
mitigated well before it escalates into a crisis. This capacity
for real-time decision-making is critical not only for

preventing collisions but also for reinforcing the reliability

of Al as an indispensable tool in maritime security.

IN MARITIME SECURITY,
THE ABILITY TO MAKE
RAPID, INFORMED
DECISIONS IS PARAMOUNT

History is awash with examples that highlight the urgent
need for enhanced situational awareness and rapid decision
making in maritime operations. High-profile incidents such
as the Suez Canal blockage in 2021 and the Norwegian
frigate collision in 2018 remind us that even minor
miscalculations can trigger cascading crises. In the case of
the Ever Given, for instance, Al-powered systems might
have provided real-time insights into vessel drift, weather

conditions and navigational adjustments, potentially
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averting a disruption that rattled global trade for days.

Similarly, during the collision involving the Norwegian
frigate Helge Ingstad, advanced Al-driven collision avoidance
systems could have analysed the trajectories of the vessels
involved and recommended timely evasive manoeuvres. These
real-world examples underscore Al’s transformative potential
in maritime security: by integrating Al into decision-making
processes, we not only mitigate risks, but also safeguard lives,
assets and vital marine ecosystems.

Looking ahead, the next five years promise profound
transformation in maritime security, driven by the accelerated
integration of Al. Future Al-powered solutions for collision
avoidance, route optimisation and threat detection will likely
operate seamlessly, providing instantaneous responses to
complex maritime challenges. We will also see the expansion
of Alin defence applications accelerate, particularly for
intelligence gathering, predictive analysis, autonomous system
control and strategic decision making,

As we look to the future, I remain optimistic that our
collective efforts will lead to a future where ethical Al is
a partner that complements human expertise and stands
resilient in the face of adversity. Trust in Al may take time, but
it’s up to us to prove its worth @

Tom Rooney, general
manager of Marine Al,
is a trained engineer
and 25-year Royal Navy
veteran. He oversees
the development

and deployment

of autonomous
navigation, maritime
sensors, and Al-driven
vessel-management
solutions.

Al's capacity for real-
time decision-making
is an indispensable tool
for maritime security
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