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Focus on data sourcing, organisation, and analysis is expanding 
rapidly in ports and terminals. Whether it be carbon emissions 
of users in a port complex or congestion levels from trucking 
operators outside of a container terminal, port community 
systems are drawing in greater and greater swathes of 
information for actionable insights.

Your New Year PTI Journal brings you some fantastic 
perspectives on latest best practices in data and analytics in the 
industry. 

PTI welcomes a contribution from João Pita Costa, Innovation 
Manager at the EU Horizon 2020 PIXEL Ports project, which 
has introduced Europe’s first IoT-based single window for 
environmental performance. The Port Environmental Index 
harnesses machine learning algorithms to improve efficiencies 
and reduce the carbon footprint of a port facility.

Additionally, the team at INFORM returns for its final 
instalment of its Data Strategy series, this time delving deeper 
on the benefits of data-driven decision making. Data science 
and machine learning is already hiding in plain sight all around 
us: through weather prediction to fraud detection. Now, in ports 
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and terminals, INFORM highlights how its own machine learning 
modules can improve yard equipment productivity by some 15%.

Staff Reporter James Turner sits down with the booming Port 
of Thessaloniki on the Greek coast. One of the most rapidly 
digitising ports on the continent, Thessaloniki will implement 
blockchain-based TradeLens technology into its processes, 
to harness the benefits of secure and seamless data transfer. 
The collaboration could be transformative for the local Greek 
economy and supply chain.

As we all know, a successful data strategy is underpinned by 
strong and open communication standards. The project leaders 
at the Terminal Industry Committee 4.0 (TIC4.0) contributed to 
this edition of the journal, highlighting why a common language 
between humans-to-machine and machine-to-machine will be 
crucial as information sharing grows.

Finally, the Port of Antwerp has historically been at the forefront 
of digitalisation, and its latest investment continues to build on its 
port connectivity. Overhauled radar infrastructure provides yet 
another layer of data coming into the port’s digital nervous system, 
offering prodigious possibilities. PTI has the latest.

Jack Donnelly
Head of Editorial 
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Despite the growing awareness of the 
need for improvement of environmental 
performance in the maritime industry, 
not all ports are walking at the same 
pace into the future. In fact, the budget, 
technology and staff limitations are 
important bottlenecks for small and 
medium-sized ports to address that 
improvement. Also, the server and sensor 
infrastructure required to take this step 
into digitalisation is often above the 
existing baseline, limiting their efficiency 
in the ecologic transition. The PIXEL 
Ports team spent the past four years 
developing the first IoT-based solution to 
address this problem, putting together 15 
maritime industry stakeholders, from port 
authorities to technology providers and 
researchers to ensure that this mission 

PIXEL - THE FIRST REAL-TIME 
IOT DATA-DRIVEN SOLUTION 
FOR ENVIRONMENTAL 
EFFICIENCY AND MUCH MORE
By João Pita Costa, Innovation Manager at XLAB and PIXEL Ports

would be successfully accomplished. 
PIXEL’s innovative IoT implementation is 
taking advantage of the existing sensor 
and server infrastructure, reducing 
costs in bringing ports and terminals to 
a common digitalisation baseline that is 
sufficient to run data-driven technology 
in a secure way. It allows easy and 
meaningful access to the data stories 
that can shape the business intelligence 
at the port while allowing for insight 
and improvement on the environmental 
performance. With this advantage in 
innovation, PIXEL is already helping four 
European ports to use their own data for 
evidence-based decision-making both 
on the usage of resources and on the 
environmental impact, ensuring leverage 
in this demanding time for logistics.

In the age of the European Green Deal, 
small and medium ports struggle with 
the ecologic transition due to the limited 
budget and infrastructure. The PIXEL 
Ports solution, released in September 
2021, is the first European IoT-based 
environmental performance single window 
to access the environmental impact of the 
port operations, based on an innovative 
quantitative composite indicator: the Port 
Environmental Index (PEI). It is using the 
existing server and sensor infrastructure 
to assess the environmental performance 
in real time, taking into account the 
reliability of the data, providing automated 
recommendations for corrective actions 
and progressive improvement based on 
the collected data over a certain time 
range. PEI is designed to address the 
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major concerns in the environmental 
pollution monitoring in ports and container 
terminals, and is using the comprehensive 
knowledge generated from the data on 
premises complemented by open data. 

The core calculations use a novel 
scientific method and the information of 
port activities including the estimation 
of emissions to calculate a unique index 
taking into account the complexity of 
the port. It is focusing on an extensible 
selection of six areas of environmental 
pollution prioritised in the maritime 
industry, using a robust scientific 
methodology to perform calculations 
taking into account the quality of the 
ingested data exposed as a reliability 
level. The IoT-based technology will then 
optimise the use of existing resources to 
enable a real-time assessment that can 
be used to evaluate the environmental 
performance in that frequency. The 
information is only available to the port or 
terminal that owns the data, and serves 
them to assess their progress and plan 
related actions. 

The main element of PIXEL is PEI, but 
PIXEL is more than that: it provides you 
with an insightful implementation of 
AI algorithms to support your planning 
department, with powerful simulation 
tools for energy and pollution based on 
the digitalisation of port operations, and 
is based on a powerful Big Data engine 
prepared for the challenges of tomorrow. 

With the era of digitalisation arriving 
to the maritime industry, larger ports 
are already implementing digital twin 
approaches to leverage the generated 
data, and PIXEL brings the opportunity 
for small and medium ports to join this 
new beginning. The ports and terminals 
often lack a single window to access and 
analyse their data, appropriately and 
seamlessly integrated with good quality to 
be useful. PIXEL provides a solution for the 
digitalisation of port operations, through 
its own light approach to the digital twin of 
the port - the Port Activity Scenario (PAS) - 
that is observing the details of operations 
and estimations in the common workflows. 
This integration of the heterogeneous 
data gives advantage to planning 
departments and decision-makers, 
allowing better planning of, for example, 
energy efficiency and environmental 
pollution through simulation in the context 
of what-if scenarios. It also allows the 
easy integration of new computational 
models through a model management 
toolset to address, for instance, COVID-19 
regulations, our recently added model as 
requested by the users.    

Artificial Intelligence is now arriving to 
the maritime industry to take the best of 
the insights that the data collection can 

Figure 1 - The management dashboard of the Port Environmental Index by PIXEL Ports.

Figure 2 - The COVID-19 computational model for monitoring and compliance.

Figure 3 - A wide range of data visualisation models to improve environmental pollution and 
energy efficiency.

“THE CHALLENGE OF BIG DATA IN THE 
MARITIME INDUSTRY IS NOT ONLY ABOUT 
QUALITY, BUT ALSO THE COMPLEXITY AND 
HETEROGENEOUS NATURE OF DATA.”
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bring, and PIXEL is ahead on that with 
great innovation. Our machine learning 
algorithms were designed based on the 
needs of the maritime industry directly 
from the ports and logistic nodes in the 
project and the business partners in 
our network to appropriately address 
the difficulties and uncertainties in 
manoeuvring vessels and the port, 
predicting Estimated Time of Arrivals 
(ETAs) and Estimated Time of Departures 
(ETDs), and anticipating road traffic 
congestions. Ports are accessing FAL forms 
and can easily access AIS data that will 
greatly improve their business intelligence, 
often locked to outsourced solutions and 
external data.

PIXEL is providing a data-driven solution 
that helps planning departments with 
congestion forecasts at sea and on the 
road, in order to optimise the time spent 
in port operations, reducing costs and 
improving the port-city relationship. The 
good quality of the data translates into 

the good quality of the obtained AI results 
as forecasts that can help improve ETAs 
and ETDs, but also vessel manoeuvres at 
the port or road traffic congestion. PIXEL 
is also using the new smart hardware 
being added to the infrastructure to ease 
the existing workflows. From the data 
analytics of the road traffic and vessel 
movements we can estimate the impact on 
the environmental footprint and feedback 
to improve the overall result of the Port 
Environmental Index. 

And to build a powerful data-driven 
technology, we needed to build a powerful 
Big Data engine, that has ‘plug’n’play’ data 
acquisition agents to link the technology 
to most environmental sensors, and is 
provided with a customisable dashboard to 
support evidence-based decision making at 
the port or terminal. The extra complexity 
brought into the ports and terminals by 
the digitalisation of the maritime industry 
needs a Big Data Engine that can address 
this challenge in a reliable and flexible 

way. The dispersion and heterogeneity of 
data sources and types of sensors used 
and ports and terminals makes the access 
to useful information a difficult problem. 
PIXEL’s Big Data engine is solving this 
problem with a plug’n’play framework to 
connect to the sensors in the port and 
terminal, to bring those data streams to a 
flexible data hub that will then efficiently 
feed models accessed by a dashboard of 
meaningful visualisations.

The challenge of Big Data in the maritime 
industry is not only about quality, but also 
the complexity and heterogeneous nature 
of data reflecting the complex nature of 
its stakeholders. The ease of integration 
and configuration of the PIXEL Big Data 
Engine will subtract the effort to adopt a 
new system, rapidly showing benefits from 
that improved data management. The data 
security and data acquisition are based on 
the well-established FIWARE that will help 
further promote the adaptability of the 
PIXEL technology. 

ABOUT THE AUTHOR 

João Costa, PhD in Mathematics, is 
Innovation Manager at XLAB. He has 
10+ years experience with project 
management, business development 
and marketing processes in R&D. 
He is also a senior researcher at the 
UNESCO AI research institute IRCAI 
and a lecturer on AI-related topics at 
the Barcelona Business School, ENEB. 

ABOUT THE ORGANISATION 

The PIXEL Ports Association is an 
NGO with the mission to ease the 
ecological transition in the maritime 
industry through the data-driven 
digital transformation of ports of 
all sizes through IoT. It provides 
an end-to-end smart, flexible and 
scalable solution, centred on the first 
real-time quantitative environmental 
index.   

“THE GOOD QUALITY OF 
THE DATA TRANSLATES 
INTO… FORECASTS 
THAT CAN HELP 
IMPROVE ETAS AND 
ETDS, BUT ALSO 
VESSEL MANOEUVRES 
AT THE PORT OR ROAD 
TRAFFIC CONGESTION.”

Figure 4 - Meaningful AI to improve planning on the road and at sea with insightful forecasting 

Figure 5 - The 3-fold modularity of the PIXEL 
Ports solution from data acquisition to 
visualisation
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DATA STRATEGY: 
PART 3  
DATA DRIVEN 
DECISION MAKING
Dr. Eva Savelsberg, Senior Vice President, INFORM;  
Dr. Boris Michel, Head of Sales & Technical Sales INFORM DataLab; 
Matthew Wittemeier, Senior Manager International Marketing and 
Customer Relations, INFORM’s Logistics Division

“IN CONTRAST TO SIMPLER BUSINESS INTELLIGENCE, DATA SCIENCE IS 
ABLE TO SIMULTANEOUSLY PROCESS A MORE CONSIDERABLE AMOUNT 
OF DATA TO ANSWER MORE COMPLEX QUESTIONS.”
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In 2020, we kicked off a three-part series 
on data strategy, starting with Part 1, Data 
Management is Fundamental, in Edition 
100 of Port Technology. If you haven’t 
started there, this would be the ideal place 
to begin your reading. Part 1 was followed 
up with Part 2, Decision Democratization 
Using Modern Data Analytics, in Edition 
106 of Port Technology. Over the first two 
parts, we’ve built steadily from the basics 
of a data strategy through to analytics. 
Now, over a year after we started, we’re 
concluding the series with Part 3, the 
third and final installment looking at data 
science applications. 

The good news is these data science 
applications are hiding in plain sight all 
around us. In many areas, these so-called 
‘AI solutions’ have started to make regular 
appearances and, in most cases, add real 
value to our everyday lives. Real-time 
weather and traffic predictions, fraud 
detection, process automation, and 
recommendation engines – think Amazon 
knowing what you’re looking for before 
you do – are just a few popular examples 
from our everyday life. Even in the fields 
of maritime and intermodal terminal 
operations, many of these technologies 
have emerged over the past few years to 
become game-changers for our sector as 
well. This is why we wind up our trilogy 
on data value generation with this article 
on data science. 

DATA SCIENCE 101
First things first – some vocabulary. 
When we talk about data science, we 
often see the term used interchangeably 
with AI, machine learning, and many 
others. To clarify: 

•  Data science is a discipline that 
uses scientific methods and other 
techniques to extract information from 
data, often huge amounts. 

• �Artificial�Intelligence�(or�AI) is the 
emulation of human-like or better-
than-human intelligence by machines. 

• �Machine�learning�(or�ML)�is a 
discipline within the field of AI whereby 
data scientists use data to train 
algorithms to perform a multitude of 
different tasks. 

In this article, we will be mainly talking 
about data science, its benefits, its 
limitations, its characteristics, and how we 
can put it to good use within the terminal 
operations industry.

One of the main misconceptions 
about data science is that it is ‘software’ 
that one develops or purchases to 
automatically make decisions. Actually, 
data science is rather a continuous 
activity creating models, using statistical 
analysis, deploying algorithms, and 
much more in combination with often 
vast amounts of data collected within 
an organisation and/or bought from 
outside sources. The ultimate goal, 
usually, is to make better decisions. In 
contrast to simpler business intelligence 
(see Part 2 of this series), data science is 
able to simultaneously process a more 
considerable amount of data to answer 
more complex questions. One could 
interpret these models and algorithms 
as ‘virtual analysts’ that support ‘human 
analysts’ and the multitude of business 
decision-makers to better understand 
context allowing them to make the best 
possible decisions. 

That is one of the misunderstandings 
we come across the most: companies are 
looking for a data science solution. But 
in our humble opinion, practicing data 
science is much more about the process, 
its flexibility, and its results and less about 
having something that consumes inputs 
and produces an output or answer - AKA a 
program. 

OK, THANKS, BUT WHAT ABOUT MACHINE 
LEARNING SOLUTIONS? 
We hear you. The next logical question is, 
“What about these ready-to-buy machine 
learning solutions that I get 15 LinkedIn 
messages about daily?” And that’s a 
good question. Heck, we at INFORM also 
have a machine learning add-on module 
with a proven solution for reducing yard 
rehandles by 10% and improving the 
productivity of yard-lift equipment by 15%.

Having recurring patterns and business 
questions allows for standardisation – to 
some extent, at least. Frequently vendors, 
INFORM included, with deep knowledge in 
a specific vertical produce great solutions 
that can be easily deployed and integrated 
into terminal operations. Given that the 
right data is available in appropriate 
quantity and quality, these solutions can 
quickly be deployed with immediate 
results. Off-the-shelf solutions offer great 
time-to-value solutions as a shortcut. 

On the flip side, while they may be able 
to provide insights for, or even solve, a 
single, short-term challenge, they will not 
deliver the long-term opportunities from 
“active” data science, nor will they be 
able to evolve over time to assist you in 
answering your questions as they evolve. 
In business, as it is with real-life, we 

“IF WE WANT 
TO LOOK INTO 
OPERATIONAL 
AND/OR BUSINESS 
PHENOMENA, WE 
NEED DATA THAT 
DESCRIBE THESE 
AREAS.”
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know that once we answer one question, 
another will inevitably replace it. To draw 
another parallel to traditional business 
analytics, it is like comparing purchasing 
a pre-built template for, let’s say, a sales 
dashboard (market solution) versus having 
the capability to create these dashboards 
internally to answer your questions now as 
well as subsequent questions. This requires 
data science operations.

IS THIS SOMETHING WE SHOULD HAVE 
IN-HOUSE?
If you’re asking this question, the answer 
is probably “no,” or at least “not yet.” A 
data science team is very valuable and 
will create immeasurable value and an 
immense advantage to an organisation 
when deployed in the right context. Why 
“no” then? The issue will most likely be 
that if you are only starting out, the above-
mentioned “context” is likely lacking. As 
with any scientific project, science never 
happens for its own sake. It is used to 
answer a potent question discerned from 
an observation. You must first ask yourself, 
are the project scope, the question, and 
the expectation of the project clear?

The next and equally important element is 
resources. We are not talking about laptops 
and computing power; we are talking about 
data. If we want to look into operational and/
or business phenomena, we need data that 
describe these areas. Finding correlations 
between crane movements, vessel names, 
and delays is next to impossible if only half 
of these records exist in a semi-structured, 
electronic form. Only starting to measure 
these parameters and still hiring a data 
scientist for the project will lead to great 
frustration on all sides. 

Another crucially important aspect is 
the impact that these results will have. Is 
the organisational culture ready to accept 
insights and integrate them into their 
everyday decision-making processes? In 
our experience, organisations just getting 
started with data science have a long way to 
go towards building data insights into their 
day-to-day decision-making strategies.

As with any long-term project, crawl 
before you walk; walk before you run. 
Don’t be discouraged, though. The first 
step is always the hardest. A specialised 
data science consultant can help your 
organisation see the benefits of leveraging 

data to improve decision-making without 
the long-term cost risks or the frustration. 

ENOUGH WITH THE THEORY, WHAT’S IN IT 
FOR US?
Data science offers broad utility across 
the entire enterprise. Common, classical 
use cases can be found in sales or finance, 
such as forecasting, for example. Statistical 
extrapolation is one of the oldest tools 
used to predict the future. Modern 
regression algorithms reach far beyond 
polynomials of the third degree but allow 
fitting of functions of very high complexity 
and, therefore, high precision. Be careful; 
unforeseen large-scale events like the 
COVID-19 pandemic can disrupt these 
patterns. And unfortunately, the short, 
medium, and long-term disruptions to our 
industry are increasing both in terms of 
frequency and duration. Climate change, 
cybersecurity threats, trade wars, and global 
transnational events are impacting the 
global supply chain unlike any time before.

Apart from these, maybe mundane, 
forecasting examples, other examples that 
beat closer to the heart of operations can be 
found. A use case we’d all recognise is real-

“AS WITH ANY LONG-TERM PROJECT, CRAWL BEFORE YOU WALK; 
WALK BEFORE YOU RUN.”
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time image processing combined with optical 
character recognition (OCR). This technology 
stack, along with the AI working behind the 
scenes, allows for automated registration 
of equipment, trucks, or containers. And 
when combined in a network, these could be 
used for location purposes or usage quotas. 
What’s more, we haven’t even begun to 
scratch the surface of what insights this data 
source could provide when combined with 
other operational data. Imagine a network 
of cameras across your terminal able to 
accurately predict operational bottlenecks 
five, 10, or even 15 minutes before they 
happen, giving you time to preemptively 
address these issues. 

Another use case is the use of 
image processing to detect defects on 
a multitude of surfaces. A recent use 
case INFORM deployed was the aerial 
recognition of bird droppings on new 
vehicles using drones combined with a 
proprietary detection algorithm. This 
helped significantly lower damage incurred 
and operating costs. 

The use of other integrated sensors 
allows the realisation of use cases like 
predictive maintenance. While this 
use case has been around for a while, 
it has gone through some evolution. It 
started by trying to predict whether or 
not equipment might soon fail based 
on historical data - i.e., when it failed 
in the past. What we’re seeing today is 
the proliferation of IoT-bound sensors 
which allow for the detection of even 
the slightest changes in operations. As 
an example, an IoT sensor can detect the 

vibrations in a crane’s motor to predict the 
potential for failure. This is often referred 
to as preventive maintenance, as well. 

These are just a few examples of how 
data science and all its sub-disciplines can 
help companies become more efficient 
and more effective. In combination with 
comprehensive data analytics deployed 
on a solid data platform, following a 
data strategy that aligns with the overall 
organisation’s strategy delivers a huge, 
positive impact on the administrative and 
operational body.

THAT’S A WRAP
In this three-part series, we started out 
with the basics of data strategy and have 
built up to some of the more advanced 
uses we’re seeing in the industry today. 
But, by no means is this a comprehensive 
view of what is being achieved or what can 
be achieved in the industry. At INFORM, 
we combine a dedicated team of data 
scientists with our container terminal 
operational specialists to help our end 
customers derive insights all across their 
operations and organisations. Bringing 
over 25 years of operational experience 
deploying AI and OR-based optimisation 
into container terminal operations and 
combining it with a team of 35-plus data 
scientists ensures that our approach to 
data strategy is robust and considered.

So, whether you’re just getting started 
on your journey to leverage data or are 
looking to tackle the next challenge, we’re 
here to assist you on that path to data-
driven, continuous improvement. 
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“FOLLOWING A DATA STRATEGY THAT ALIGNS 
WITH THE ORGANISATION’S STRATEGY 
DELIVERS A HUGE IMPACT.”
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ThPA S.A., located in northern Greece 
stands as a strategically located emerging 
port with direct connections to regions 
in Southeastern Europe. Handling a 
total of 461,000 TEU in 2020, the port 
has invested in new port infrastructure, 
such as two new ship-to-shore cranes, 
to increase its container handling 
capabilities.

The port has a major goal of becoming 
a smart port through the use of smart 
technologies and the digitisation of 
systems, providing innovative and high-end 
services with simplified procedures. This 
was previously seen when it also became 
the first port in Europe to install CM Chip, 
information technology firm CMHIT’s 
smart information service platform.

Driven by this goal, TradeLens, 
developed by TradeLens GTG Solutions, 
is currently securing millions of shipping 
events and documentation with parties 

INTRODUCING BLOCKCHAIN 
DATA EXCHANGE TO GREECE
The Port of Thessaloniki (ThPA S.A.) recently became the first Greek port to adopt blockchain technology, 
integrating TradeLens into its operations. James Turner, PTI Staff Reporter sat down with Athanasios 
Liagkos, Executive Chairman for the Board of Directors of ThPA S.A. to discuss what the move means for 
the port, its partners, and the overall Greek economy.

across six continents, helping to reduce 
friction and simplify the process of trade. 
The platform as a whole was set up for the 
betterment of the supply chain community 
– and since its launch has worked with 
partners to ensure they are able to meet 
the needs of shippers and supply chain 
operators around the world.

The implementation at Thessaloniki 
seeks to significantly improve its asset 
and yard management by leveraging 
information from partners, while also 
reducing the cost of connecting to 
each individual shipping line and wider 
port community. The service is able to 
orchestrate the interplay of containers, 
equipment, entities and personnel in the 
port’s yard. 

“The TradeLens ecosystem now has an 
important partner in Greece and Southeast 
Europe, to provide efficient end-to-end 
movement of containers and help joint 

customers to reduce overall logistics 
costs,” comments Liagkos.

ThPA S.A. serves as a gateway to the 
Balkans, Southeast, Central and Eastern 
Europe - and thus detailed visibility of 
container movements is considered crucial 
to its operations. Using shared, secure, and 
trusted data through the platform, the port 
gains early visibility of bookings placed, 
while gaining the ability to drive efficient 
transitions of ocean shipments to landside 
moves and foster newfound collaboration.

One of the largest advantages of 
TradeLens is that it is built on a wealth of 
input from the industry. Not only does 
it include direct integrations with over 
180 ports and terminals, more than 15 
customs authorities internationally and 
an increasing number of intermodal 
providers, but it is also supported by five of 
the six largest ocean carriers whose usage 
is constantly growing.
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“INNOVATION AND 
SUSTAINABLE 
GROWTH ARE 
ALSO AMONG 
THE STANDING 
OBJECTIVES OF THE 
GREEK ECONOMY."

With the likes of CMA CGM, MSC, ZIM 
Shipping, and A.P. Moller – Maersk all 
making use of the platform in order to 
deliver a best-in-class customer service 
to their customers, it paves the way for 
a digitised and better-connected global 
supply ecosystem. 

Through ThPA S.A.’s integration with 
the service, Greek intermodal logistics, 
maritime and supply chain businesses enter 
the platform’s global map, which will no 
doubt deliver mutual benefits and improve 
quality and reliability for all partners involved 
in these sectors. It is because of this that 
Liagkos insists “We firmly believe that the 
implementation of this solution is a true 
testament to our commitment for all our 
business partners and stakeholders."

BUILDING ON RELATIONSHIPS
The Eastern Mediterranean port has 
consistently promoted collaboration over 
recent months. Recent examples can be 
seen in its signing of a Memorandum of 
Understanding with the Hellenic University 
alongside the German Hellenic Chamber 
of Industry and Commerce with the aim 
of sharing know-how, infrastructure, and 
capabilities.

The port also collaborated with the 
Department of Business Administration of 
the Management Economics and Social 
Sciences of the University of West Attica 
(UNIWA) with the aim of exchanging 
knowledge and applied best practices. 

“At ThPA S.A. we create opportunities 
and surplus value for both our company 
and all partners honouring us with their 
cooperation and trust. We are a provider 
of solutions, which address the needs of a 
wide range of partners in the port, logistics 
and supply chain communities,” continued 
the Chairman. Implementing blockchain 
data exchange can benefit this as it allows 
the port to simplify and reduce the cost of 
connecting to each individual shipping line 
and the wider port community.

Furthermore, the transformation of 
manual, paper-based administrative 
processes into a digital process optimises and 
accelerated the decision-making process for 
the port and associated ecosystems.

THE IMPACT ON GREECE AS A WHOLE
Several countries have made use of 
blockchain applications in other sectors such 
as financial services, retail, and agriculture 
to name just a few, as the technology can 
expedite transactions and reduce cost, while 
also promoting innovation, efficiency, and 
sustainability.

“Innovation and sustainable growth are also 
among the standing objectives of the Greek 
economy, as part of its efforts for a broader 
paradigm shift. I believe the use of blockchain 
technology by ThPA S.A. represents such as 
paradigm shift,” added Liagkos.

Through this platform, operations are 
able to become more efficient while 
providing the entire supply chain with better 
visibility of container flows across multiple 
modes, enabling reliable and transparent 
cooperation with the port’s partners. 

In the future, this will become a key 
element in managing its environmental 
footprint and making its activities greener 
in line with the outcomes of the Paris 
Agreement which requires ports to 
reach net-zero emissions by 2050. This is 
primarily done through using considerably 
less paper in operations, as well as 
reducing trucking turnaround times due 
to stronger knowledge of cargo flows.

“I believe Greece can play the role of 
a technology and innovation hub for the 
broader Southeast Europe region. It is very 
encouraging to see that numerous large 
international corporations are choosing 
Greece - and Thessaloniki in particular – to 
proceed with emblematic investments 
related to innovation, new technologies, 
research, and development,” Liagkos said.

With this in mind, other Greek ports are 
predicted to follow the lead of Thessaloniki in 

adopting digital data exchange.
Blockchain applications present 

many benefits for port operators and 
intermodal logistics providers and so more 
developments in the area are expected in 
the coming years, especially considering new 
advantages, uses and new possibilities are 
being discovered gradually.

WHAT’S NEXT? 
It is clear to see that Thessaloniki looks 
to technology as a key enabler for future 
growth, as well as a route to achieving its aim 
of becoming a smart port. 

“As we evolve as a company, we are 
adopting an innovation that makes our 
operations more efficient providing the 
entire supply chain with better visibility of 
container flows across multiple modes while 
enabling reliable transparent cooperation 
with our partners,” Liagkos noted.

On top of this, digitisation plays a 
critical role in realising its ambition of 
providing an evolving, efficient, and 
reliable intermodal logistics system, 
which safeguards and upgrades the 
supply chain of the broader region of 
Southeast Europe, while contributing to 
its business partners’ growth, delivering 
value to its stakeholders, and promoting 
sustainability.

ThPA S.A. next intends to further 
collaborate with TradeLens, by sending even 
more operational data, and to start designing 
and implementing the electronic bill of 
lading and clearance documentation, using 
blockchain data exchange.

Overall, the port is dedicated to pursuing 
business growth and evolution, while 
focusing on initiatives that foster innovation, 
promote sustainability and support society. 
This in turn will enhance its comparative 
advantage as the preferred gateway port 
to Southeast, Central and Eastern Europe 
for containers and general cargo. The 
implementation of blockchain data exchange 
is just one step towards this.
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In recent years, the pressure on terminal 
operators to increase productivity and 
efficiency of their operations has risen 
significantly. The acceleration in the increase 
of vessels sizes, generating ever larger 
exchanges of volumes with a growing 
frequency of peak handlings for the terminals 
coupled with expectations by shipping line 
clients of tighter berthing times has been a 
primary cause of this pressure.

Traditionally, the Terminal Operating 
System has always been the primary tool 

WHY “TALKING TIC”  
WILL BE ESSENTIAL  
FOR WIDESPREAD 
ADOPTION OF BIG DATA 
SOLUTIONS TO OPTIMISE 
TERMINAL OPERATIONS
By Francisco ‘Curro’ Blanquer, Co-Founder, and Norbert Klettner, Vice President,  
of the Terminal Industry Committee 4.0 (TIC4.0)

for a terminal operator to manage and 
optimise his operations, but it has its limits. 
The development of new technologies such 
as IoT and AI has opened new innovating 
possibilities to improve terminal operations 
by connecting all the equipment and 
systems and exploiting the data that is 
generated by all these devices. However, at 
present, digitalising terminal operations and 
interfacing various equipment and systems is 
complex, costly, and risky due to the absence 
of a common data language in the industry. 

Big Data and analytics can create 
enormous value in process optimisation 
and give a true behind-the-curtains view 
of a process. However, the quality of data 
analytics can only be as good as the data 
itself, and the understanding of the data is 
the basis on which the analysis is done. 

While facing that conundrum, the 
container industry has also always been 
confronted with a certain paradox: that it 
is handling a standardised cargo while the 
industry itself does not have standards for 
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the processes that execute the handling. 
Beyond the processes themselves, it is 
also the components of the processes 
to deliver the required services that are 
themselves very fragmented, not linear 
and not following any common standard. 

There are equipment suppliers that supply 
the cranes and other equipment, and then 
there are technology providers that design 
the software systems and solutions to run 
the process. With both types of providers, 
there are big players and much smaller ones, 
which has also contributed to pave the way 
for this highly fragmented environment 
that is today found in the terminal 
industry. To further complicate matters, 
terminal customers require flexibility and 
customisation to suit their own systems and 
individual processes, which has not helped 
terminals in adopting a more streamlined 
and standardised approach.

Attempting to streamline a scattered 
process in a fragmented environment 
to become more cost efficient while still 
providing a good service has rapidly hit 
a wall: if the components in the process 
do not ‘speak’ to each other and are not 
‘understood’ across the process, the potential 
for optimisation and automation is limited. 

Automation is of course still possible but 
comes at a very high cost and with significant 
risk and uncertainty, as every project 
constitutes a new prototype that may face 
failure and requires extensive testing.  

The main problem here is that the 
components of the process do not have 
a common understanding of the data; in 
other words, there is no common language 
that is used in the machine-to-machine 
and human-to-machine, machine-to-
human communication that can be 
understandable by humans.

Every component speaks its own 
“dialect” with its own understanding of 
the concepts, starting with the most basic 
concepts our industry, such as “what is a 
move?” or “what is a cycle?”. This lack of 
common language in the very fragmented 
ecosystem of terminal industry operations, 
together with social resistance, are the 
major factors that explain the exceptionally 
low number of automated terminal 
facilities in the world today.

The technology for storing very large 
amounts of data in a usable and accessible 
way is available and inexpensive, so 
today the missing link is only the lack 
of common open standards that would 
ensure the common understanding of 
the data used in any data communication 
protocol. It is for this reason that Big Data 
is commonly deployed since over a decade 
as an important tool for analytics and 
predictability in other industries but quasi 
non-existent in the terminal industry.

Creating a language to unify the 
understanding of data that is generated in 
the process of cargo/container handling 

is therefore essential to facilitate data 
connectivity between different equipment, 
their components, and systems. This 
common language will open the possibility 
for plug-and-play data connectivity of 
equipment and systems, and in turn allow 
the widescale deployment of Big Data 
solutions in the terminal industry, making 
it an affordable tool for the industry to 
further enhance its efficiency. 

Creating this new language for the 
industry is what the Terminal Industry 
Committee (TIC4.0) has taken on as a 
challenge, by bringing together the biggest 
names in the terminal operator industry 
and their suppliers and solution providers, 
to contribute their finest engineers to 
jointly work on the elaboration of common 
industry standards.

With our TIC4.0 language we have 
created a flexible, understandable standard 
based on a human semantics which allows 
us to build an information model (data 
model) that can be extended with every 
new release of definitions, yet without 
jeopardising the general structure. TIC4.0 
is not a technology, it is a language that 
can be applied to any data communication 
protocol, and that can be understandable 
both by humans and by machines.

By “talking TIC”, the data model can 
be made understandable and analytical 
tools can be consumed, exploited, and 
republished to be used for various 

“COMMON LANGUAGE WILL  
OPEN UP THE POSSIBILITY FOR 
PLUG-AND-PLAY CONNECTIVITY.”
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purposes, from digital twins to machine-
to-system communication (and vice-versa) 
and for advanced data analytics. The data 
model was designed in such a way that it 
is compatible and can be directly exploited 
by the new technologies such as ML, AI 
and Big Data, while at the same time it 
remains easy to read for humans. These 
new tools will create a need for new skills in 
the terminal industry, such as data analysts, 
data scientists and data engineers.

The TIC4.0 data model and definitions 
give the possibility to any interested 
party to download the White Paper and 
releases from the TIC4.0 website to 
develop their own understanding and to 
implement the right tools and solutions 
according to their own requirements and 
at their own pace. However, to obtain 
the benefit of the TIC4.0 language, it will 
be fundamental for users to get familiar 
with the language, and to configure the 
processes and equipment to “talk TIC”.

Using this approach, a terminal operator 
can adopt small steps to enhance his 
existing digital tools and services, or 
create new digital tools, such as a Big Data 
platform, and generate value from the 
new information gained from the digital 
tools such as: operations optimisation or 
predictive maintenance, procurement 
decisions, commercial strategy or 
sustainability strategy drivers, and so on.

By improving the understanding of 
the information in the process, the 
terminal operator can then support better 
decision-making and undertake process 
digitalisation and automation projects with 
fewer risks and at a lower cost. 

The “iTerminals 4.0” project that 
is funded by the European Union’s 
Connecting Europe Facility program has 
already demonstrated that the TIC4.0 
approach enables different terminals and 
different solution providers to implement 
their own solutions while at the same time 
ensure that the information created from 
the process has a unified understanding. 

The dashboards and data analytics that 
were developed are based on the TIC4.0 
standard telemetry data and allow to 
drill-down into the process for a deeper 
understanding. This level of visibility 
provided by Big Data analytical tools will 
greatly facilitate continuous improvement 
and allow the generalisation of process 
improvement methodologies, such as the 
DMAIC, in the terminal industry.

Using the aggregated information that can 
be configured easily with the dashboards 
exploiting the Big Data platform, it is today 
much easier to identify the real bottlenecks 
in a process, and to see, for example, where 
the actual points are to save energy and 
thereby CO2 in the process in the context of 
the elaboration of a decarbonation strategy.   

ABOUT THE ORGANISATION 

The Terminal Industry Committee 4.0 
(TIC4.0) is an international association 
incorporated in 2019 in  Brussels 
which regroups leading global 
terminal operators as well as leading 
equipment manufacturers and 
solutions providers to the terminal 
industry. 

The mission of TIC4.0 is to promote, 
define and adopt common open 
standards that will enable cargo 
handling industry to embrace the 4th 
industrial revolution. 

TIC4.0 aims to bring together 
representative companies from both 
the Terminal Operators industry and 
Port Equipment Manufacturers and 
Suppliers to collectively work on the 
elaboration of such standards.

TIC4.0 has been endorsed by 
the Federation of European Private 
Port Companies and Terminals 
(FEPORT) and the Port Equipment 
Manufacturers Association (PEMA).

TIC4.0 is accepting applications for 
membership from companies active 
in the port terminal operator field and 
from companies that are supplying 
equipment, components or services 
to terminal operators.

www.tic40.org
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However, while exposing bottlenecks 
thanks to Big Data tools is probably one of 
the most obvious applications of Big Data, 
from TIC4.0’s point of view it is only the 
beginning. The terminal industry needs to 
overcome the efficiency challenges caused 

by its discrete process nature, and Big 
Data’s potential for modelling predictability 
will be key to enable the components 
of the process themselves to make 
automated decisions based on dynamic 
information in real-time. 
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One of the most active ports in Northern 
Europe, the Port of Antwerp is a gateway 
to the Rhine region and welcomes a wealth 
cargo types, ranging anywhere from 
containers to dangerous chemical cargo.

Consequently, visibility of vessels is 
critical for the port. The confluence of 
actors traversing Antwerp’s waters places a 
premium on the real-time whereabouts of 
port stakeholders.

Better understanding of vessel traffic 
can provide transformative insights – and 
has been a key focus for the port during 
late 2021.

Last year, the port awarded digitialised 
security company Securitas with a contract 
to expand its radar infrastructure. The 12 
current analogue radars will be gradually 
upgraded to more up-to-date solutions, and 
seven radar set-up points are to be added.

By the end of the first quarter 
this year, the port aims to introduce 

LAYERING DATA STREAMS 
AT THE PORT OF ANTWERP
The Port of Antwerp is continuing to layer and expand its data sources. Its latest investment, an overhaul 
and expansion of its radar equipment, will be part of its transformation of a real-time Vessel Traffic Service 
(VTS) for users in Antwerp’s waters. PTI’s Jack Donnelly spoke to Rodrigue Bijlsma, VTS Supervisor, and 
Wouter Faes, Digital Infrastructure Manager at the port, to find out more.

an IALA-compliant (International 
Association of Lighthouse Authorities) 
Vessel Traffic Service (VTS) for all 
vessels in the port.

“In the port, we have a high amount 
of vessels moving through our locks with 
dense traffic in narrow fairways,” explained 
Rodrigue Bijlsma, VTS Supervisor at the 
Port of Antwerp. 

The port also has a number of port-
specific challenges. The hub is the second 
largest petrochemical cluster in Antwerp, 
for example. “For that reason, we need a 
very high level of accuracy to detect all of 
the vessel movements happening,” Bijlsma 
noted.

The new and improved VTS will 
further support the port’s efforts on 
innovation projects, providing more high 
quality data to its digital twin interface, 
APICA (Advanced Port Information and 
Communication Assistant).

Digital twin monitoring software is 
booming across maritime globally. No more 
is this prevalent than in Antwerp, where 
APICA collects data, translates, and provides 
real-time and predictive insights for both 
the port and its external stakeholders.

DATA LAYERING
With the VTS, the port targeted a high 
standard of quality in its sensor infrastructure 
to provide single coverage across the entire 
port complex – all 11,000 hectares of it – and 
double and triple coverage of its bustling 
waterways, Bijlsma noted.

The bolstered radar equipment is 
one layer of data sourcing or the port. 
The radar will be able to detect even 
those vessels without AIS transmitters in 
Antwerp's catchment area. 

The port has emphasised layering of 
data sourcing to provide a resiliency in its 
traffic management.
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The Port Management System (PMS), 
for example, draws the latest information 
from the European database for vessels, 
which is verified and checked by Antwerp's 
own planning department to gain further 
knowledge on vessels in its area.

The port is also continually upgrading its 
high-definition aviation-standard cameras, 
streaming user pathways and giving a 
360-degree picture of port waterways.

This all-encompassing view is absolutely 
critical when Antwerp, ranked 14th in the 
world’s largest container ports for 2020, 
needs to move goods through the River 
Scheldt to customers in the hinterland.

Some 28.8% of Antwerp’s container 
volume comes from or goes to a shortsea 
venue as an alternative to truck traffic, 
which is more environmentally damaging 
than inland shipping.

Connected to a staggering 569 ports 
via shortsea, the bolstered VTS provides 
critical insights on whereabouts of vessels 
of all sizing ranges.

“We have a lot of inland barges specific 
to our region. Those barges often make 
use of self-propelled convoys, so if the AIS 
gives the wrong length or width of the 
vessel, then our VTS-operators can utilise 
our 191 cameras and 19 radars to identify 
the discrepancy between the AIS to our 
PMS,” explained Bijlsma.

Smaller vessels such as barges, 
moreover, can be verify information 
to port operatives, through VHF radio 
communications to be checked into the 
PMS.

“It’s important to know that the VTS 
is 24/7 for efficiency and safety,” added 
Wouter Faes, Digital Infrastructure 
Manager at the Port of Antwerp.

“The idea is [central] to how many layers 

of data can we provide. If one layer of our 
radar system goes down, for example, the 
impact is lessened by our surrounding data 
sources.”

The aim in the future is to continue to 
bring together emerging technologies, 
mapping traffic flows through radar, lidar 
(pinning locations through light and laser 
technologies), camera systems, and data 
banks across regional and pan-national 
levels, Faes noted.

“The main focus is to provide as much 

data as possible – not only our data, but in 
the future, similar to Google Maps utilising 
cellular connections to map how many 
people are on a vessel, we can consider 
that for our users,” he said.

SHIFTING ROLES
The growth in sensoring is part of a gradual 
transition from the VTS being the single 
“customer” in receiving data, Bijlsma 
explained, to distributing insights internally 
and externally at the port.

“IT’S IMPORTANT TO KNOW THAT THE VTS IS 
24/7 FOR EFFICIENCY AND SAFETY.”
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“We have to be aware that we are 
not the only customer anymore,” he 
explained. “We get the data from 
different sources. Our VTS operators 
add value by data verification and then 
we distribute it through other formats 
– for example to our digital twin, to 
autonomous vessels operations, or to our 
analytics teams.”

Through real-time monitoring, safety 
is the number one priority for Antwerp. 
But building from that, months of high-
quality data can now be used to simulate 
and utilise predictive analysis of differing 
scenarios of vessels travelling through a 
port.

The new radar infrastructure can 
combine with the port’s camera system 
and utilise artificial intelligence and lidar, 
for example, asking further questions of 
the port of what happens in emergency 
events, extreme weather, or times of 
extreme congestion, for example.

The data provides the opportunity for 
the port to identify its weak data spots, 
allowing them to boost connectivity in the 
same way as they have done with their 
radar infrastructure.

“Another important element in our 
digitalisation is the user: our team 
members,” Faes said. “The people in my 
team have to think what’s our new role 
with this data? We are quickly learning 
that these technologies are moving 
departments closer to each other.”

FUTURE POSSIBILITIES
Antwerp is one of the first ports on the 
continent delving deeper into the possibilities 
of autonomous vessel operations.

Bijlsma said that the port is piloting 
autonomous hydrographic measurements 
through its Echodrone 2.0 vessel – to 
which data and last-minute radar 
technology is a driving force behind its 
operations.

“The Echodrone bases its decision-
making on a fusion of our AIS and radar 
systems, allowing us in the future to stream 
it to vessels to make real-time movements 
based on our data,” he outlined.

The port has also previously worked 
with Leuven-based AI firm xyzt using 
its datasets, on not only safety and 
maintenance but also addressing 
environmental issues in the port, such as 
utilising AI to detect illegal degassing of 
tankers removing harmful vapours from 
holds whilst in transit.

The team will continue to formulate 
implement ideas using data moving 
forward into 2022 and 2023.

“For the moment, our focus is getting 
the layers of data done, and bringing the 
VTS to operation, which is not a walk in 
the park,” Faes said. “It’s important to get 
that right. For the longer trajectory, we 
will gather the data and see what we can 
do with it.”

“WE HAVE TO 
BE AWARE THAT 
WE ARE NOT THE 
ONLY CUSTOMER 
ANYMORE.”
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