
Automation comes from the Latin 
‘Automatus’, meaning to move for yourself. 
According to the Boston Consulting Group, 
the tasks performed by robots will pass 
from 10 to about 25% in manufactured 
industries by 2025. Its adoption is expected 
to make an increase in productivity 
of around 30%. Electronic products, 
computers, electrical equipment and 
components, transportation equipment 
and machinery will be responsible for 
about 75% of automation during the next 
decade. Automation frees time for analysis 
of the other phases of the operational 
processes.

BUSINESS INTELLIGENCE AND BIG DATA 
Business Intelligence and Big Data has 
also come to shipping after being widely 
integrated for more than a decade in the 
banking and telecommunications sectors. 
Managers see value in the analysis of 
that information, so they can reach other 
levels of efficiency, more operations in 
less time and eliminate human error. The 

transport sector, the industry in general 
and storage systems nowadays, are much 
more automated. Drones are already used 
for surveillance and maritime security, as 
well as to deliver material on ships.

The development of sensors and 
navigation technology brought the 
possibility of withdrawing the operators 
from equipment that is controlled by 
computer. The human role is limited to 
monitoring and supervision, allowing 
the management of multiple processes 
simultaneously to deal only with situations 
of exception. 

AUTOMATION REQUIREMENTS
About 62% of a vessel’s time in port 
is relative to operation time, the rest 
reserved for services, berthing and 
transit in port. The growth of vessels and 
the number of movements has led to a 
huge need to manage operations in a 
different way, with an integrated view of 
all equipment, using operational research, 
intelligent data analysis, and data mining 

techniques, with quite complex algorithms 
based on artificial intelligence. There has 
been a constant need for developments 
in equipment, with new equipment and 
concepts at the automation level.

The large volume of movement of a 
single ship could no longer be managed 
by human resources on the basis of the 
movement itself, as it is normal to use five, 
six and sometimes even more ship to shore 
cranes to load/unload a containership, 
making movement in the surrounding area 
of the ship pretty intense and complex, 
leading to a distance of the process in 
detail, and the automation of this, in order 
to be able to perceive the same at a macro 
level with the ability to make decisions and 
make corrections if and when necessary. It 
is worth noting that automation has been 
implemented mostly in terminals with 
volumes above one million TEU per year.

The collaboration between the ship 
owners and terminals is increasingly 
required before the operation, so that 
operations can be efficiently planned with 
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the appropriated resources. An increase 
of 10 movements per hour in each scale 
of large ship may lead to reductions of six 
days in a loop between Asia and Europe.

A modern TOS can reduce more costs 
than human capital reductions carried 
out in some terminals, the result of the 
automation process of some key points 
of operation. Automated and structured 
management of terminal information can 
lead to great gains in productivity and 
efficiency, which is a component of the 
critical success factors of most terminals.  

Automated terminals: a History
Worldwide, about 500 pieces of automated 

equipment were in place in 2012, and this 
translated into about 10 million hours of 
work and more than 20 million TEU moved 
per year. The first automated terminal being 
implemented dates back to 1993, more than 
twenty years ago, taking more than half a 
dozen years before the emergence of the 
second automated terminal in Europe. The 
first automated terminal outside Europe 
came in 1997.

To date, there are about 30 container 
port facilities worldwide (almost half came 
in the last decade) featuring automation 
projects with different approaches and 
configurations, according to the needs of 
each terminal that take into account some 
operational specifications depending on 
the type of traffic and the region of the 
world in which they find themselves. We 
can find several automated terminals 
worldwide. In some cases the automation 
level was only referring to the container 
storage area, whereas others have chosen 
to automate the horizontal transport 
equipment also.

The main reasons for the introduction 
of automation were the reduction of 
cost for each container moved and the 
reliability and predictability of operations 
were also factors to consider. The use of 
automation in the parking area allowed 
greater use of space and even today, with 
the development of containerised cargo 
handling worldwide, this need becomes 
almost mandatory for terminals, with 

large parking needs in time. Automation 
also seeks to improve the working 
environment and the safety of people and 
cargo, thereby contributing to a lower 
environmental impact on the industry, 
with great emphasis in energy efficiency, 
increasingly in vogue in all terminals.

The use of optical character recognition 
(OCR) is done in ship-to-shore cranes to 
read the containers that enter or leave 
the vessel, and mostly at the gates. In 
2011, according to the Port Equipment 
Manufacturers Association (PEMA), 81% 
of the OCR facilities worldwide, were used 
for license plate recognition (35%) and in 
the gates (46%), being only 13% used in 
ship-to-shore cranes. Human intervention 
is required only in situations of exception 
where the automatic recognition of 
characters doesn’t work.

Radio-Frequency Identification (RFID) is 
used to locate equipment and containers 
in the terminal, and is also used in the 
management of horizontal handling 
equipment. 
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AUTOMATION MANAGEMENT
Automation can be often seen as a 
game, where there is room for tests, 
simulations and emulations. There is large 
efficiency gains translated into great cost 
reduction, as well as an increase in the 
degree of confidence when introducing 
new equipment into operation, taking 
with it shorter times to adapt. There is 
the possibility of training and practice in 
test stages. The use of this technology 
gives the possibility to produce a larger 
and more refined shortlist of candidates, 
creating almost real training scenarios, 
simulating operating and extreme and 
adverse weather conditions, everything in 
a controlled environment of testing. The 
systems thus become more productive 
since its start.

The simulation is used to verify and 
validate planning solutions and small 
operational set-ups, but also to animate 
and visualise the movement on the 
quay line, yards, gatehouses and other 
areas of the terminal allowing advanced 
operational constraints to be realised. On 
the other hand, the emulation is a "full" 
simulation, i.e., showing all conditions of 
the terminal for a given time, in particular 
other ships in terminal and the flows 
generated by them.

During the implementation phase, 
automation provides a set of measures 
and indicators for monitoring, assistance 
and to support decision-making. 

TRENDS
Terminals are increasingly incorporating 
into their operating systems operational 
management of contracts, human 
resources, forecasting tools, four 
dimension graphs (with projection of 
the future in the short-term), KPIs and 
dashboards, real-time performance 
monitoring and integration of OCR and 
RFID solutions.

There is no single solution worldwide 
and systems are adaptable in function of 
the implementation type. According to 
companies linked to terminal automation, 
productivity achieved in simulations 
and actual operations are very close in 
most automated terminals with the most 
common operating situations, even in 
different configurations.

Given the special conditions and the 
volume of cargo moved in Singapore, where 
the wharf and parking area is increasingly 
scarce, there are projects for terminals 
with two floors of storage interconnection 
that have been announced, translating a 
new approach in automation and storage 
paradigm, as well as in the relationship 
between the ship to shore cranes, storage 
areas and quay line.

CONCLUSIONS
In second line terminals (dry terminals/
ports), used mostly for value added 
services and storage, automation is 
largely used. Automated storage areas 
will be present in the very short term in 
this type of terminals, where the system 
of “picking” is quite used, although in a 
bigger scale, the container.

Terminals that are automating choose 
primarily the parking area, and then the 
horizontal transportation between the yard 
and ship-to-shore cranes, keeping these to 
the end of the automation process. The 
gatehouses are now automated in many 
cases before all other equipment, using 
OCR.

The "gateway" ports are clear candidates 
for total automation, while the hubs, in 
particular those where transshipment is 
king, may suffer major changes in handling 
in the short or medium term, and put at 
risk the investment in automation.

Automation brings predictability in 
operations. In some cases the non-
automated terminals can be more 
efficient, but not with the same regularity. 
The operating system of the terminal 
will always have a leading role in the 
management and planning of operations, 
as a tool that should be in supporting 
decision-making.

Automation has brought predictability 
in transactions and has revealed very 
acceptable productivity indices, but 
sometimes it will have to be considered an 
"outside the box" approach, to take a step 
not into the unknown, but in a world that 
accompanies us all, in every industry.
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