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Across the globe, container terminal auto-
mation is advancing rapidly. Automation,
including the insights learned from the
data it produces, is recognised as the fu-
ture of improved container handling safe-
ty and business performance. However,
when compared with other fields such as
automotive manufacturing or the process
industries, the standardisation of automa-
tion in the container handling business is
still in its early stages. Until recently, most
terminal automation systems have been
based on extensive integration of various
subsystems and solutions, rather than con-
ceived as complete end-to-end automation
systems such as those in other industries.
In order to reap the full potential ben-
efits of container terminal automation,
a systemic, standardised approach is re-
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quired. A key element is the availability
of open application interfaces that enable
terminal operators to customise their auto-
mation deployments, allowing third-party
developers to provide offerings that are
interoperable with the automation system.
These additional software interfaces sup-
plement the application-independent core
software components of the terminal auto-
mation system and significantly extend its
capabilities.

When combined with support services
and third-party developers, an open au-
tomation platform enables robust and di-
verse business ecosystems that provide
new opportunities for terminal operators,
independent developers and automation
system providers. Ultimately, terminal op-
erators will have a broader range of capa-

bilities to develop their systems with agility,
based on their individual business process-
es and needs.

INDUSTRY STANDARDISATION IS CRUCIAL
In order for terminal automation to devel-
op to the next level in deployment speed
and operational efficiency — and for opera-
tors as well as other industry players to be
able to benefit from this development — a
significantly higher level of standardisation
is required.

In the past, a major challenge for most
terminal automation projects was that
many design and implementation ques-
tions had to be solved anew each time.
These questions range from basic connec-
tivity and equipment functionality to user
interfaces and safety guidelines. With ter-
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minal operators unsure of the exact speci-
fications needed for a terminal automation
deployment, system providers have often
needed to “reinvent the wheel” for each
customer case.

A markedly different situation can be
seen in general process automation. Ini-
tially, each manufacturer developed closed
systems with unique interfaces for their
equipment, but over the decades, the in-
dustry converged on a set of interfaces
that enable seamless connectivity with
standardised technology. This develop-
ment shifted the competitive focus of au-
tomation technology providers away from
low-level interfaces and towards higher-
value automation systems. Once the con-
nectivity is standardised, diverse industry
players can come together to create robust
ecosystems that further develop the capa-
bilities of their equipment and software ap-
plications.

TIC4.0 HOLDS PROMISE

Over the last year or two, the container
shipping industry has been making some
strides towards a common, shared ap-
proach for determining the key standards
needed for terminal automation. The two
key organisations working in the field are
the Port Equipment Manufacturers' Asso-
ciation (PEMA), and the newer Terminal In-

dustry Committee 4.0 (TIC4.0), an open in-
dustry initiative established in 2020 whose
members include both terminal operators
and system providers.

TIC4.0 has a significant mission in devel-
oping the required standard sets for the
container handling industry. The associa-
tion released an introductory white paper
and its first set of definitions in May 2021.
These definitions serve as the low-level
building blocks for further industry stand-
ards, laying out the basic terminological,
grammatical and semantic framework for
the standardised interoperability of auto-
mated container handling.

The task undertaken by TIC4.0 is signifi-
cant in scope, requiring a specific and un-
ambiguous way of defining the required
concepts irrespective of the level of tech-
nology used in a terminal. Basic examples
include providing definitions such as what
constitutes a "container move". These
terms have previously been used and un-
derstood routinely in everyday language,
but they have lacked the rigorous defini-
tions required for unambiguous commu-
nication, valid performance measurement
and seamless system interoperability.

Despite the challenges remaining, TIC4.0
is a significant step towards achieving the
acutely needed level of standardisation in
the next few years, not least because the
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“IN ORDER TO REAP
THE FULL POTENTIAL
BENEFITS OF
CONTAINER TERMINAL
AUTOMATION,

A SYSTEMIC,
STANDARDISED
APPROACH IS
REQUIRED.”

association has managed to bring together
a wide range of industry players that in-
clude major equipment and system pro-
viders as well as leading port and terminal
operators.

TERMINAL AUTOMATION PLATFORM: WHAT
AND WHY?

Until recently, container terminal automa-
tion has primarily been conceived as an
“add-on” to equipment investment, instead
of a comprehensive end-to-end solution.
Automation solutions have been assembled
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The Kalmar One automation system serves as the link between the various automation products and modules that enable different types of
functionality, and the specific applications that are automated at the terminal.

as one-off projects that have required ex-
tensive integration of diverse systems and

ments is shifting from a limited number of
new greenfield sites to the automation of

solutions, often from several vendors.
At the same time, as terminal automa-
tion advances, the focus in industry deploy-

hundreds of existing container terminals.
These brownfield projects require that the
automation system can interface with di-
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flexibly customise their solutions, possibly
with the help of third-party developers.

As seen in other, further advanced
automated industries, successful large-
scale container terminal automation will
require a balanced combination of two
things: firstly, an approach that treats
terminal automation as a holistic system,
and, secondly, integrated automation
platforms based on open application in-
terfaces. These standardised platforms
will enable faster deployments without
having to build systems from scratch each
time. At the same time, they will facilitate
the creation of wider ecosystems to fur-
ther develop the capabilities of the auto-
mation platform.

DEFINING THE AUTOMATION PLATFORM

An open terminal automation platform is a
set of software interfaces that extend the
application-independent core software
components of a terminal automation sys-
tem. For terminal operators, open inter-
faces can streamline decision-making by
integrating all data sources as well as con-
trol and monitoring functions into a single,
vendor-independent solution.

Kalmar's effort to support this develop-
ment has been the Kalmar One automa-
tion system. Originally, the Kalmar Key set
of automation interfaces was launched to
provide open and standardised connectiv-
ity with the company's earlier equipment
control system Kalmar TLS. By extending
the open interfaces into an integrated au-
tomation platform, Kalmar has wanted to
give customers the means to interface with
any third-party software or system. Techni-
cally, the standard interfaces of the earlier
Kalmar Key concept remain unchanged.

With interfaces that enable direct access
to the application-independent automa-
tion platform core (and thus basic system
functionality), the Kalmar One automation
system can be extended with additional
capabilities for partners and developers
to customise and augment automated
solutions at a customer’s terminal. This
aids and speeds the development of new
applications, opening up a wider range of
potential suppliers and partners that can
work with terminal automation.

The Kalmar One automation system
serves as the link between the various
products that enable different types of
functionality, and the specific applica-
tions that are automated at the terminal.
The four applications that are currently
available are Kalmar AutoStrad/AutoShut-
tle, Kalmar AutoRTG, Kalmar ASC and
Kalmar AutoRMG operation. Each specific
usage application has its own standard-
ised set of products and modules, which
are linked by the open APIs of the auto-
mation platform.

ENABLING NEW APPLICATIONS

The concept of an integrated terminal au-
tomation platform with open interfaces
benefits all parties throughout the indus-
try. Terminal operators will be able to cus-
tomise and augment their solutions with
the exact functionality that they need. At
the same time, open interfaces enable
smooth and consistent integration of third-
party equipment into the original automa-
tion system. Technology partners may inte-
grate their products with the automation
platform in order to extend the capabilities
of the system, while simultaneously cre-
ating new markets for their software and
hardware products.

The terminal automation platform pro-
vides a holistic view of data from multi-
ple sources, allowing terminal operators
to optimise their operations with greater
ease. Open interfaces also make it possible
to build completely new applications for
terminal automation. Essentially any man-
ual or automated process or data source
can be visualised and connected into the
terminal automation system.

Another natural way to utilise the open
interfaces of the automation platform is for
technology partners to deliver enhanced
sensor capabilities for the system. For ex-
ample, machine vision enables a host of
possibilities for improving the safety and
performance of automated and semi-auto-
mated container handling equipment but
requires highly specialised technology.

RISKS AND OPPORTUNITIES
Any opening up of previously proprietary
interfaces always involves some degree of

risk for the party sharing the technology.
Competition could increase; new players

“IN ORDER

FOR TERMINAL
AUTOMATION TO
DEVELOP TO THE
NEXT LEVEL IN
DEPLOYMENT SPEED
AND OPERATIONAL
EFFICIENCY...

A SIGNIFICANTLY
HIGHER LEVEL OF
STANDARDISATION IS
REQUIRED.”
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may enter the market to challenge industry
leaders, or clients may choose to accom-
plish in-house what previously would have
been delegated to a system provider.

However, it is our firm belief that in ter-
minal automation, shared and standard-
ised interfaces are an absolute necessity
for the development of the entire indus-
try, and that the benefits of progressively
opening these interfaces greatly outweigh
the potential risks. Not even the largest
industry leaders have all the possible ex-
pertise in-house. When combined with
the concept of an integrated automation
platform, open interfaces enable a vastly
expanded collaborative landscape for the
benefit of terminal operators, independent
developers and automation system provid-
ers alike.
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ABOUT THE ORGANISATION

Kalmar Global provides cargo handling
solutions and services to ports, termi-
nals, distribution centers and heavy
industry around the globe. We are the
industry forerunner in terminal auto-
mation and energy-efficient container
handling, with one in four container
moves around the globe being handled
by a Kalmar solution. We improve the
efficiency of your every move through
our extensive product portfolio, global
service network and solutions for seam-
less integration of terminal processes.
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