
Alongside technology giant IBM, we have 
launched a new partnership that focuses 
on the far-reaching digitalization of the 
port and the development of an Internet 
of Things (IoT) platform. This cloud-based 
platform will allow the Rotterdam Port 
Authority to collect and process data from 
a large number of sensors. The initiative is 
intended to prepare the 42-km port area 
for autonomous shipping. The first step 
involves the development of a dashboard 
that brings together and processes 
real-time sensor data with information 
about water and weather conditions. 
The objective: to increase the safety and 
efficiency of transport management in the 
port.

We aim to be the world’s ‘smartest’ 
port here in Rotterdam. In this context, it 
is vital that we utilise the big data available 
in the port area to make our logistics 
chain as safe and efficient as possible. 
We can use real-time information about 
infrastructure, water, air, and so forth in 
order to tremendously improve the level 
of service offered to our clients. Further, 

we also require a smart infrastructure for 
autonomous shipping to take place.

HYDRO AND METEO
The Internet of Things involves the 
independent communication and exchange 
of data by semi-intelligent objects via the 
internet. In the Port of Rotterdam’s case, 
this concerns quay walls, dolphins and 
roads, among other structures. The sensors 
installed on and in these facilities will 
constantly send new monitoring data to the 
newly-developed platform. The first step is 
collecting hydrological and meteorological 
data on aspects such as water levels, 
salinity, wind speeds, visibility and currents. 
From March 2018 on, this information will 
be available in real time via the platform – 
making the Rotterdam Port Authority even 
better equipped to handle its core task: to 
ensure that shipping flows are settled safely 
and efficiently. 

This new system will allow us to direct the 
ships that call at Rotterdam based on the 
safest and most efficient routes and travel 
times. However, the platform will also be of 

considerable value to its clients. If shipping 
companies know well in advance what 
weather and water conditions will be like, 
they can anticipate these circumstances 
with targeted measures. This in turn results 
in more cost-effective loading, reduced fuel 
consumption and lowers the risk of damage 
to cargo.

MAXIMUM LOAD
IBM will use its cloud and IoT technology to 
analyse data and translate it into relevant 
insights for the Port of Rotterdam. Every 
year, the port handles over 140,000 sea-
going and inland vessels, and each time 
round, coordinating the mooring process 
is a complicated business – one that needs 
to be handled with safety and precision and 
involves multiple parties. 

The platform is intended to help the 
port reduce waiting times and optimise 
mooring, loading and departure times. For 
example, the Port of Rotterdam can use 
IBM’s technology to predict (depending 
on the water level) the best times to moor 
and cast off from a quay – all the while 
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guaranteeing a maximum load. In fact, the 
shipping companies and the port expect 
that in some cases, they will be able to 
reduce mooring times by as much as one 
hour, saving the shipping companies some 
US$80,000 per call.

DIGITAL TWIN
An important element of this new digital 
reality is the development of a ‘digital 
twin’: a precise digital copy of Rotterdam’s 
infrastructure and activities that reflects the 
various processes that take place in the port. 
Ship movements, traffic flows, the weather, 
geographical data, structures and water 
conditions: all these aspects are monitored 
with absolute precision and in real time. 
The digital twin is formed by a number of 
systems that collect, process and visualise 
data. The two most important components 
of this network are IBM’s IoT platform and 
ESRI’s geographical information system. 
Together, these systems provide the users 
with the right information, presented in the 
right context, at the right time.

This part of the digitalization programme 
allows us to test a number of different 
scenarios and gain a better idea of 
how we can raise the efficiency of our 
activities while adhering to stringent safety 
standards. Indeed, I believe that eventually, 
autonomous vessels will first moor within 
our digital twin before repeating the 
operation in real life.

COMPETITIVE EDGE
The Port of Rotterdam Authority will invest 
millions of euros into this project over the 
next few years. This investment is in line 
with its ambition to further strengthen 
the port’s competitive edge with the aid of 
digitalisation and data. The new platform 
will be developed on the basis of IBM’s 
cloud and IoT technology. Cisco and Axians 
are also involved in the project.

PORT AREA AS A TESTING GROUND
Rotterdam is a port of pioneers. In the 
dynamic world of logistics and industry, 
stagnation means decline. This is why, in 
Rotterdam, we are continuously looking for 
answers to the question of how to do things 
smarter, more efficiently, better, and more 
sustainably. That’s why the Rotterdam 
Port Authority is fully committed to all 
possible methods of innovation. However, 
innovation cannot be forced. The best 
you can do is to create an environment 
in which innovation is likely to take place 
and try to be in line with the market. 
The Rotterdam Port Authority achieves 
this through an Innovation Eco System. 
We support research in collaboration 
with universities and Smartport, also for 
example, we have a partnership with Delft 
University of Technology, and of course our 
own Erasmus University in Rotterdam. In 
addition, we support Dutch start-ups that 
are relevant to the port, but we also scout 
worldwide via PortXL; the first accelerator 
that focuses on port start-ups on a global 
level.

The Port of Rotterdam also presents 
a unique environment for innovation in 
the field of the Internet of Things. The 
sheer scale of the area, strict local safety 
requirements, size of the structures and 
difficult weather and water conditions 
pose a formidable challenge for IoT 
systems in the port. Many sensor suppliers 
for example aren’t aware of what kind of 
an impact salt water and temperature 
fluctuations can have on their systems. 
These factors have presented us with the 
necessary challenges. But ultimately, it’s 
simple: if something works in the port of 
Rotterdam, it will work anywhere.

The market for IoT sensors is developing 
at a breakneck speed, and as a result, price 
levels continue to drop in this segment. 
However, the many questions that are put 

forward by the Rotterdam Port Authority 
and its clients – with the collection of 
data in the port area as a crucial element 
– present ample opportunity for suppliers 
to distinguish themselves on the basis of 
ruggedness, safety and reliability as well 
as price. A number of IoT pilot projects in 
Rotterdam have already led to development 
of products that are specifically geared 
toward port users – good news for ports all 
over the world, in other words. 
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The technological singularity (aka, 
the singularity) is defined by world-
leading futurist Raymond urzweil as a 
future period during which the pace of 
technological change will be so rapid, its 
impact so deep, that human life will be 
irreversibly transformed.

What will life be like after the singularity 
reaches us  Can we even think about it 
with our simple human brains  Are we 
on the cusp of not just a fully automated 
terminal, but a terminal that thinks, learns 
and acts completely by itself

There is no doubt that artificial 
intelligence (AI) is a research field that 
will provide huge benefits to human 
civilization in the near future. Such a 
drastic change, as seismic as the Industrial 
Revolution, will demand a complete 
paradigm shift, new philosophies will 
have to be developed, new technology 
mastered (or perhaps complemented) 
and our own conceptions of ourselves as 
people will have to change.

A grand vision awaits us, but this paper 
seeks to address what is accurate in our 

predictions about the future, and what 
we can really expect from AI technology 
right now.

WHAT IS INTELLIGENCE?
Intelligence is a complex notion that is 
not easy to place in one closed definition. 
There is emotional intelligence, logical 
intelligence and notions such as business 
intelligence. et what we typically mean 
with regard to AI is learning, reasoning, 
problem-solving, perceiving and 
understanding language.

DAY TO DAY AI
There are AI tools that are already deeply 
distributed in our day to day lives. oogle 
and Amazon software assistants utilize AI, 
and when we use our car’s self-parking 
features, or when a container is scanned 
by an Optical Character Recognition (OCR) 
engine, we are using AI technology. 

The ‘AI’ in these technologies is 
essentially software algorithms that are 
able to differentiate between the sounds, 
sizes and colors of objects appearing in 

their field of perception. Collectively, this 
is the most basic form of AI, and is known 
as ‘Weak AI’. 

In our collective mind, there is a known 
bias that tends to eliminate that which 
has become commonplace technology 
from the definition of AI. This has led to 
the erroneous notion that AI is whatever 
hasn’t been done yet. This in turn adds 
to the hype of what we expect from 
technology, as its definition evolves to 
embrace new goals every time a milestone 
has been achieved.

ARTIFICIAL GENERAL INTELLIGENCE 
Another burgeoning field of AI is known 
as artificial general intelligence (A I), 
or ‘Strong AI’. Research in this field is 
aimed at developing thinking entities 
or agents that may act like autonomous 
beings; becoming, in theory at least, 
indistinguishable from humans. This is 
an evolution of the AI mentioned prior, 
which is technically task problem-solving 
oriented only. An A I machine presented 
with any problem will seek out and find 
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tools, as well as discover how to perform 
a task and carry it out without human 
intervention.

Such a machine could plan abstractly, 
comprehend complex ideas, learn quickly 
and learn from experience. Exactly the 
same as a human being. Because of this, 
A I research is undoubtedly the most 
controversial part of the AI debate as it 
raises moral, ethical and philosophical 
concerns about our future of our species. 

ARTIFICIAL SUPERINTELLIGENCE
Artificial superintelligence (ASI) has a 
place in our collective consciousness 
due to movies and science fiction books 
– ultimately, ASI is the reason why many 
people fear AI. This fear isn’t without 
high-profile reinforcement, with figures 
such as Elon Musk and even Professor 
Stephen Hawking warning that AI could 
be existentially threatening if we are not 
careful. 

However, high-profile figures have also 
argued the counter, with figures such as Bill 

ates, (Facebook CEO) Mark uckerberg 
and other Silicon Valley tech thought 
leaders stating there’s nothing to fear, 
arguing that humanity should embrace 
the future of AI. So why the difference in 
opinion? 

One reason for this may be that oogle, 
Facebook and the major tech corporations 
are focusing on developing Weak AI rather 
than A I, even if the boundaries are 
sometimes blurred. Weak AI is disruptive 
only up to a point – you can be thrilled that 
Alexa will understand you and order you your 
gifts on Amazon, but there is no way that 
you can feel life-threatened (except in your 
privacy, but that’s a different discussion) by 
Amazon’s assistant. Even extraordinarily 
powerful computers with state of the art AI 
algorithms are not perceived as disruptive 
by society, and we don’t raise our eyebrows 
anymore when a new supercomputer breaks 
a record of some description.

THE SINGULARITY
The concept of the singularity describes 
the moment when the acceleration of 
technical progress becomes so fast and 
profound that we cannot predict its 
consequences, making it impossible for us 
to grasp what society and humanity will be 
like after its event.

Raymond urzweil, probably the world’s 
leading futurist, believes the singularity 
will be with us by 2045 , and he bases 
this theory on the extrapolation of the 
exponential rate of growth of technology. 

If we think from a historical perspective, 
we can see the exponential acceleration of 
technical progress in action. Think about 
this. If you could travel back in time, to let’s 
say, 1700, and bring a person from then to 

now, can you imagine their reaction when 
they see our present world

The evolution of technology in the last 
300 years has been so fast and so profound 
that a person from 1700 would be 
positively psychologically stressed if they 
encountered it. They wouldn’t know how 
to start assimilating what they are seeing 
and for them, our technology would be 
practically indistinguishable from magic. 
The cultural shock would be tremendous, 
as we wouldn’t even be recognizable 
humans, it would seem we are aliens, or 
even gods.

However, if you traveled back in time 
300 hundred years from 1700, and 
then brought someone back from 1400, 
would they be shocked in the same way 
as someone from travelling from 1700-
2000  They would be amazed by some 
technological advances, sure, but the 
response would simply not be the same. 
This is what has happened in the last 
two centuries. We have at least three 
generations in our present age that have 
seen major technological developments, 
and, roughly speaking, there is a new 
technological generation every fifteen 
years. That’s an incredible rate in relative 
historical terms.

SO WHAT NOW?
Australian roboticist Rodney Brooks recently 
stated that we are constantly overestimating 
the development of technology over time , 
cooling off the exponential growth narrative 
developed by urzweil. Brooks believes 
we tend to overestimate the potential 
of technology in the short term, but 
underestimate it in the long term. 

One paradigmatic example of this is 
augmented reality. I remember having 
a smartphone back in 2010 11 which 
contained apps that utilized augmented 

reality – there was a lot of hype around 
it. Many developers tried to harness the 
power of augmented reality, but the 
surrounding technological ecosystem was 
simply not ready. Therefore, technological 
advancement is not just about computing 
power. Society, software, algorithms and 
functionality have to find their way into 
a social ecosystem in which they can 
become a seamless part of modern life. 
That is the key. 

Because of its failure to enter an 
ecosystem, augmented reality became 
obsolete, the apps disappeared and it is 
only now, about ten years later, when real 
world applications are starting to appear 
for the technology (and not in a disruptive 
way) and to slowly integrate into our daily 
lives that this technology may be able to 
become relevant again.

The truth is we don’t know where we 
are going with the development of AI. That 
is what scares people. The mere concept 
of the singularity is disturbing, as we won’t 
see it coming (if it does indeed ever arrive) 
and we don’t know how it will affect our 
lives or our successors’. 

For now, our intelligent, know-it-all 
container terminal seems as if it’s from 
a Sci-Fi novel, but it may be just around 
the corner. Is this the future that lies 
ahead of us  It may well be so. But more 
importantly, we should ask ourselves, is 
this the path we want to take with AI  

Don’t think someone else should 
answer that question. We all need to 
think about the future of AI as it has 
technological, social, philosophical and 
ethical implications, so it’d be good to 
have an idea where you stand before 
someone else decides for you. While you 
think about this you may ponder, as Philip 

. Dick might: ‘Do container terminals 
dream of automated cranes ’

ABOUT THE AUTHOR

Francisco . rau is the Managing Director 
of Orbita Ports  Terminals, a division 
of Orbita Ingenieria. He was made an 
Industrial Engineer by the Polytechnic 
University of Valencia, and is specialized in 
control systems and electronics. He is the 
original founder of the Orbita, and in his 
current role as MD, Mr rau has assumed 
the task of expanding the Orbita’s business 
in the maritime sector as part of the 
diversification strategy of the company.

ABOUT THE ORGANIZATION

Orbita Ports  Terminals provides 
automation services and engineering aimed 
to enhance the processes of our clients in 

the maritime sector. By automating the 
tracking and traceability of containers 
and trucks at key points of container 
terminals, such as gates, STS cranes or CHE 
equipment in the yard, Orbita achieves a 
dramatic performance improvement and a 
rapid return on investment. Our aim is to 
work together with clients to focus on the 
process and provide a high quality turnkey 
solution. 

ENQUIRIES

Francisco . rau Cavanillas
Managing Director, Orbita 
Orbita Ingenier a, S.L.
C dels Ferrers 22
46290 Alcasser, Valencia, Spain
Email: fgrau orbitaports.com

EDITION 77: SPRING 2018    17 

AUTOMATION AND OPTIMIZATION  | ARTIFICIAL INTELLIGENCE  




