
The performance of any communications 
i n f r a s t r u c t u r e  h a s  f a r  r e a c h i n g 
implications, but perhaps nowhere is that 
more apparent than in the processing 
of international shipping containers. 
Efficiency is key at every stage of port 
logistics, so maintaining and improving 
that  e f f i c iency  wi th in  a  g loba l l y 
competitive landscape demands an 
approach that leaves nothing to chance. 

Often modernisation is a necessary 
investment but one that needs to be 
managed carefully in order to achieve the 
desired objective without incurring unwanted 
complications. As downtime can represent 
lost revenue and potentially lost contracts 
for a container terminal, selecting the right 
solution and the right partners is a critical 
phase in any modernisation programme. 

A modern problem
The demand for ubiquitous internet access 
isn’t just about changing a status on a 
social network or checking the weather; 
the major driver for greater connectivity 
is productivity. This is reflected in two 
major trends, the Internet of Things (IoT) 
and Big Data. In many ways, the former 
is driving the latter, as more devices 
generate more information, its analysis is 
enabling industries to improve systems and 
increase efficiency which leads to higher 
productivity and, in turn, lower unit costs 
for customers and consumers. 

The IoT is a catch-all title that 
includes machine-to-machine (M2M) 
communication and Industry 4.0 (a 
project in the high-tech strategy of the 
German government which promotes the 
computerisation of the manufacturing 
industry). These terms are used to describe 
the interconnectivity of everything, at 
any point, in a supply or value chain. 
The ‘Things’ in IoT are often thought 

of as being small and discrete, like room 
thermostats, occupancy monitors such as 
those used in alarm systems, or personal 
medical devices. But it is equally applicable 
to big things such as shipping containers, 
the cranes that unload them, and even the 
ships that move them around the globe. 

Micro and macro
Although not established as an industry 
‘buzzword’, a model including the micro 
and the macro could justifiably be referred 
to as the Internet of Big Things, and 
connecting them is just as important as 
enabling someone to set the temperature 
in their home from their office. In order 
for the IoT, M2M and Industry 4.0 
to really work it will require seamless 
interconnectivity of all devices large or 
small, mobile or static. 

Wireless
In reality, there are many more things that 
aren’t connected today than are, but the 
backbone for ubiquitous connectivity is 
well established; wireless communication 
is prolific in its many forms and it follows 
that a reliable wireless network can help 
deliver greater efficiency and productivity 
in any supply chain. 

Wireless has been used to connect 
people since the technology was invented 
and has become essential in many 
commercial scenarios. In areas where 
the landscape changes on a regular basis, 
or where radio transmission is difficult, 
such as ports, creating a communication 
infrastructure that is reliable enough to be 
productive presents many challenges. 

For many years, ports have exploited 
wireless technology to allow operators 
to communicate over distances where 
alternative mediums would be untenable. 
As a port represents a ‘closed system’ it was 

possible to achieve this using any means 
necessary, which allowed operators the 
freedom to implement systems that may 
not be viable on a wider scale. Any closed 
system has this luxury, but networking has 
a tendency to curtail such luxuries. 

This is evident with the IoT; in the 
move towards ‘things’ communicating 
with each other and other ‘things’ outside 
their immediate network, standards are 
a necessity. This results in a less bespoke 
but more flexible approach to wireless 
infrastructures, such as Wi-Fi, GSM and 
now 3G. 

The need to comply with legislation is 
also a driver for investment, as a recently 
completed EU-funded project to overhaul 
the wireless communications system of the 
Baltic Container Terminal Gdynia (BCT), 
one of the largest ports in Poland, showed. 
It is a prime example of how important 
it is for operators to stay connected in a 
rapidly changing world.

A modern solution
The contract to upgrade the wireless 
communication system was presented by 
the EU as an open tender procurement, 
and as such any contractor able to meet 
the requirements could submit a proposal. 
This included the supply, installation and 
commissioning of vehicle mounted tablets, 
and the replacement of the handheld 
computers currently used. 

As with other modern ports, activity at 
the Gdynia BCT already relied heavily 
on data exchanges with the Terminal 
Operation System (TOS) on a constant 
basis, but the trend towards Big Data 
meant the amount of data being generated 
and transferred was increasing, specifically 
in terms of the way the data was 
packaged. This put a strain on the existing 
infrastructure, which would only increase 
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with time. By upgrading the system using 
the latest developments in Wi-Fi and 
3G technologies, the network could be 
fortified and prepared for further increases 
in data traffic.

The project required the supply of 
73 rugged mobile computers; it was a 
requirement for the computers to offer 
a minimum of 10in XGA screens with 
touch-screen technology that would be 
readable in direct sunlight. In addition, the 
computers needed to integrate both Wi-Fi 
and 3G connectivity, a minimum of two 
USB 2.0 interfaces, one RS-232 interface 
and an Ethernet 10/100/1000 port. 

The vehicle mounting system was also 
specified as needing to be quick and easy 
to assemble and disassemble. Not many 
manufacturers can meet these demands 
while offering a reliable and simple 
mounting system for true portability, 
so selecting the right partner would be a 
critical part in winning the bid. 

In addition, the requirements specified 
a further eight tablet computers and 15 
handheld computers, all with similar 
specifications. All the computers would 
need to run the TESS protocol and survive 
temperature extremes of -30°C to +40°C. 
The successful bid came from IT systems 
integrator Autepra, with the computers 
being supplied by JLT Mobile Computers, 
the tablets by Handheld and the handheld 
computers by Motorola (formerly Psion). 

Ensuring complete coverage of the 
wireless signal was a challenge; the 

previous system used a high-power 
narrowband protocol which, due to 
EU regulations, was no longer tenable. 
Replacing that with a lower power 
alternative required careful design and 
the solution was to develop a system that 
makes use of both Wi-Fi and 3G, with 
seamless handoff. By deploying sufficient 
base stations around the port, Autepra 
was able to deliver a reliable wireless 
communications system that is able to 
handle existing and projected levels of 
data. In addition, as it is now integrated, it 
offers the ability for customers to monitor 
their shipments remotely. 

Conclusion
A port represents an incredibly hostile 
environment for wireless communication. 
The challenge of covering vast distances 
with a wireless signal is compounded by 
containers — essentially perfect inhibitors 
to radio signals — that are constantly 
moving around, creating the worst case 
scenario. But these are obstacles that can 
be surmounted through the right partners 
and the appropriate technology, and by 
understanding the benefits of improving 
their wireless infrastructure, ports are 
moving towards a more integrated 
solution.

While it may come with its own 
challenges, the Internet of Big Things 
also represents a massive opportunity for 
commercial ports, with the potential to 
improve every stage of the value chain. 
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