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We deliver value across a multitude
of different geographies,
timescales and ambitions

We are a strategic innovation and technology company with an ~
unparalleled track-record of delivering successful
transformation projects for 25 years.

As a valued partner for governments, healthcare institutions,
leading businesses, and Fortune 500 companies we deliver
value by challenging the status quo and succeeding where
legacy firms fail.
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There are as many
answers as there are
respondents, but on a
very high-level
definition:

“Digital twin is a virtual
representation of a
physical object or
process.”
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Digital twin is not a single platform or solution. It is a composable
architecture, providing capabilities to fulfill various use cases
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Phased Roadmap

IT/OT Integration, Historical and Real-time
Dashboards

How to get started?

Each roadmap is
built based on the
first-wave use case 3

2 Data modelling and contextualization

Reporting, explorative analytics and
alarming

requirements, but

certain phases are 4 Predictive Analytics

typlcal in the 5 Command & Control

beginning.
6 Simulation
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IT/OT Integration, Historical and Real-time Dashboards
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Reporting, explorative analytics and alerting
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Simulation
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Data drives industry

Y

With 35 years of experience with leading global
industries, we digitalize your business from the shop
floor to the customer door, and unlock efficiency,
quality, agility, and sustainability.

g
Digital Twins IT/OT Convergence Open ecosystem thinking Real-time data
Intelligent SCADA Edge computing Conversational Al Sustainability

Leading the way in data-driven business

Digitalized business means employing data to improve quality and
production, reduce waste, and allow data to flow seamlessly from shop floor
to top floor. We are forerunners in leveraging operational and information
technology through hybrid cloud- and data-driven solutions in
manufacturing, logistics, and construction.

€
Digital twins - Merging the physical and digital worlds

The physical world is being digitized in‘o a cyber-physical system.

Objects have digital twins, virtual‘rep%sﬁntations of themselves, which

contain the same information as.their physicalmanif€stations.
.

.

C Manufacturing X Infrastructure and Construction rransportation and Logistic9
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Example - Port of Tallinn: a journey to a smart and environmentally
friendly harbour located all over Estonia

PORT OF @ TALLINN

The Port of Good News

Shippine o b A !

Port of Tallinn:
Valdo Kalm
Chairman of the Management Board / CEO



https://player.vimeo.com/video/825820549?h=962c655547%22
https://player.vimeo.com/video/825820549?h=962c655547%22
https://player.vimeo.com/video/825820549?h=962c655547%22
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Smart Port solution
at Port of Tallinn

oo T . il S T & Gathering area
AR LPR/ANPR Smart Port =< P L e S Check-in & T T
1_Hl Solution in Tallinn, Estonia i g ? .

o

o C—
o

;v";}j";'/’f’f-,‘g‘iji,’"l.")‘,\’v}',’ LT

Quelle: https://www.youtube.com/watch?v=_I658L-Zyfk


https://www.youtube.com/watch?v=_l658L-Zyfk
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1.
A Before the
departure

The Smart Port solution
provides a holistic view
of terminal operations
to support every team’s
unique needs.

Prepare the terminal area for
departure through
customized templates for
dynamic terminal
management.

Provide access to the
restricted loading gathering
area and direct drivers to the
correct lane for loading.

Load vehicles onto the ferries
in an efficient, safe and clear
manner.

Identify vehicles and gather all
relevant data to enable
automatic and intelligent pre-
loading (check-in and traffic

mgmt.) and loading processes.

5.
Lock area

Provides orderly and safe
passage to the correct
marshalling area lane for
drivers.

. 8
B.hﬂﬁ.l#'

dimrir  Unloading
S

Guide vehicles out of the
vessel and out from the
terminal with automatically
controlled LED screens

3.
First driving
directions

Get the travelers attention and
start the smooth, efficient and
safe traffic guidance
experience with personalized
directions.

6.
Marshalling
area

Gather all vehicles per loading
allocation types and prepare
for loading.

Build revenue adding or
customer experience
improving features on top of
the standard process.
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The solution includes ready-made APls for ship operators,
port area operators, and for government institutions

Third Party Access
Port operator SMS gateway Control Systems BI

systems (5+) Twilio, Telia, ... i i Inner Range Integrity, _ System
= ' passenger gates o 5 _—

-—
y

ERP &
accounting
system

Police & Border
Guard

e Sl el o e B 't “
<

_ National
Booking & POS registries Tax and Customs

systems (4) vehicles, population, Authority
business,...

Payment
solutions
credit card, mobile
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Smart Port
In action

19

https://vimeo.com/1017895385/7549¢ce9f7b



https://vimeo.com/1017895385/7549ce9f7b
https://vimeo.com/1017895385/7549ce9f7b
https://vimeo.com/1017895385/7549ce9f7b
https://vimeo.com/1017895385/7549ce9f7b
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Waves of Innovation

The maturity model helps ferry terminals understand Key Dimensions
the voyage from first tests to an advanced Smart Port.

Extent of processes and
operations covered by

Smart Port solutions.
01
: 02
Ripples O Access to data:

in the Water: Rlsmg Tides: How data is captured through
First trials. K i smart devices and ecosystem
. . Making a real impact. 04 integrations.
to oreste momentum. Dlgita tools emerge, Steady Currents:
: streamlining core processes. Full terminal digitalized. Open Waters: 05
Integrated systems improve New stakeholders integrated. Data utilization:
efficiency across processes. Cross-functional systems Perfect Storm: How data is processed and
harmonize operations seamlessly. Customer centric applied to drive automation,
and fuIIy data-enabled. insights, and predictions.
Fully integrated, predictive,
and self-optimizing Smart Port

Benefits achieved:

Tangible and intangible
outcomes delivered
by Smart Port solutions.

ecosystem.
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Waves of Innovation

Waves of Innovation: The full overview

Reach of
Smart Port

01. Ripples in the Water

First trials.

Limited to one process,
e.g., ANPR reading with manual check-in.

Independent implementations.

02. Rising Tides

Making a real impact.

Often covers simple pre-gate (ANPR),
technology assisted manual check-in,
foot-pax boarding, simple yard
management.

03. Steady Currents

Full terminal digitalized.

Covers all relevant segments: foot-pax,
ropax, cargo, trailers, staff & crew.

Covers advanced pre-gate, fully automatic

check-in (no action needed), marshalling
area mgmt., loading, trailer yard mgmt.

Different roles in terminal have
role specific software tools.

Example: Port of Tallinn

04. Open Waters

New stakeholders integrated.

Other functions (besides operations) get
integrated, incl. vessel operations,
commercial, finance, risk & compliance,
sustainability,

e.g., border shop, sustainability reporting.

Digitally enabled collaboration with external

parties, e.g., police and border guard
(measure & influence full terminal process).

21

05. Perfect Storm

Customer centric and fully data-enabled.

Customer centric interactions with
passengers, drivers and logistics
companies.

Integration with traffic system outside
the port, e.g., for reduced congestion.
Data sharing with peers/competitors,
e.g., sister port (for route optimization).

Access
to Data

.

Most data captured manually or via simple
standalone devices,
e.g., handheld scanners.

More smart devices and data capture.
Integration to booking system.

Ropax and roro often in separate systems.

Broader data capture using 10T devices -
full overview of flow-through in terminal
(beginning of digital twin).

Integrations with external systems,
e.g., payment, SMS, vehicles registry.

Full terminal operations in one interface.

Real-time data captured across operations
through smart devices, loT sensors, and
integrated systems.

Extensive integrations to external systems.

Seamless ecosystem-wide data sharing
enabling external collaboration.

Realization of digital twin for decision
making: Dynamic Insights Facilitator.

)

Devices controlled manually,
e.g., screens, traffic lights.

Hardware more advanced - often with
internal software (e.g. image recognition).

Advanced automation algorithms,
e.g., advanced guidance logic, queue

Data used for many functions across the
organization.

Specific actions recommended to optimize
operations based on analytics insights, e.g.,

S Whole ‘Smart Port’ depends on hardware, + Simple automation logics, mgmt. or guidance safety across lanes. + Data shared and analysed across terminals loading area plan, check-in opening times.
8 'f—u' very limited specialist software. e.g., access based on ANPR/QR code » Operational insights emerge: in an ecosystem. » Autonomously handle decision-making,
Q= . Almost no automation » Basic reporting dashboards for tactical qata analytics IMprove processes « Data is available for external organizations !everage machme learning to Cont'nUOPS'y
ey (possibly self-service). decisions. like gate flow or loading times. for their processes. !mprolvs operations and adjust strategies
. - . o ] i ) ] ) in real-time.
« Data governance established across port Predictive maintenance capability. « Situation simulation analytics, e.g., volume.
& operators, incl. data sharing standard.
2 « Focus on building proof for wide-scale * Tangible operational gains: « Full automation potential achieved « Significantimpact on benefits outside » Benefits scalable to the value chain,
% implementation. Minimal effect on its own. Faster check-in, improved passenger (/possible). automation, incl. revenue from terminal incl. routes, terminals, and customers
g experience, correct classification. operations, customer experience, reduced supply chain.
o emissions, on-time sailing.

Focus on low-hanging-fruits.

Hardware centric

Software centric

Data centric

(Standard/off—the—shelf products)

CCustomized squtions)
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Business value of Nortal’s solution®

Staff required Near real-time pass-
during check-in through in express
decreased by 75% lanes

* Example results from Port of Tallinn

Customer NPS
increased from 40%
to 73%

90% of employees
happy with the ease &
use of system

22



Il 25

Optimizing RoRo
Terminal Op@ratjons'
Leveraging digital
twins, data, and -
analytlcs for efflc:lency
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Advanced data analytics for RoRo terminals can bring about far-
ranging benefits in and out of the terminals.

Let’s explore the benefits of digital twins — operational efficiency through advanced analytics.

Jerminal.operations Vessel.operations Logistics.chain.optimization Customer.experience

* Manual effort * Faster turnaround - slower « Betterintegration with DFDS * Optimization of customer

. Safety & security in port sailing (cost & CO2) logistics logistics chain

. Employee experience » Better utilization of vessel « Strategic optimization of route » Better experience
capacity & terminal network through digital products

e LessCO2

« Improved safety on board & data

» Better experience from
smooth terminal and
logistics operations
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The ‘planning and management’ capability area in a trailer yard is the
prime target for being supported by a Dynamic Insights Facilitator.

o RoRo Terminal Capability Model

Vessel Movement Management: Trailers management

Scheduling and assigning berths to incoming vessels.

Coordinating the arrival and departure of vessels. Loading and Unloading: Validations:

'E' 'E' Managing the loading, unloading and Conducting inspection of cargo (and people) for
Vo) Q () transshipment of cargo (vessels & trains). safety, security, and compliance.
o £ Trailer Yard Planning: Labor/staff Management: o &
c () Allocating space for different Scheduling shifts and S 9 )
c o types of cargo and optimizing assigning staff for ®© =2 s . . X o .
C © - : ) @© Organizing cargo in storage lots. Tracking Moving, organizing and tracking movement of
o C yard layout. loading/unloading operations. O c . ' :
E @ © inventory and ensuring accurate records. cargo (and people) through the terminal.

Maintenance Planning:
Scheduling maintenance

Documentation Mgmt.:

Equipment Scheduling:
quip 9 Creation and mgmt. of cargo related

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
: Yard Mgmt.: Cargo Movement: :
1 1
1 1
1 1
1 1
1 1

. 1
: Add-on services: |
1 1
1 1
1 1
1 1

Allocating cranes, forklifts, and ) : . : management
other handling equipment. for equipment and documentation to different parties.
infrastructure.
2 D . .
'S) o Operat!onal Reporting: . . — Safety Reporting: Environmental Reporting: Compliance Reporting:
g Monitoring key performance Financial Reporting: i ) ) : . ; : .
» O o . . Documenting and analyzing Ensuring compliance with Ensuring compliance with regulatory
hdd indicators (KPIs) like turnaround Tracking revenues, costs, and . o . ) ) .
o : ) . o . operational incidents and near regulations and managing requirements and generating
S o time, dwell time, and equipment profitability of operations. misses environmental impact necessary reports
o = utilization. ’ ' '
(Vo)
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Our vision for ferry ports

26

Even though a big step for many: it is a good idea to consider early
what the future aspiration of your terminal operations will be.

Principles for Smart Port:

Data captured at every
touch point to optimize
and improve through
predictive analytics

Seamless customer
experience where all
unnecessary actions
have been removed

Positive upside for
passengers through
personalized offers
and services

Sustainability & safety
reinforced through
smart technologies.

Download our Future Vision:

a comprehensive tech map
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redesign \> ur-

Your frictions and frustrations are our insights and : \
inspirations.

Let’s discuss!
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Nortal is a trusted strategic partner for governments, healthcare institutions,
leading businesses, and Fortune 500 companies. Having 26 offices in Europe, in
the GCC, and in North America, we are close to our customers while backed by a
vast global talent pool. Our seamless teams help our customers to transform and
future-proof their organizations by building world-changing solutions with the right
technologies.

© 2025 Nortal - all rights reserved.
Proprietary and confidential. Do not distribute without written permission.

nortal.com

\ <

years of shaping
the future
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