
Across the globe, container terminal 
automation is advancing rapidly. 
Automation, including the insights learned 
from the data it produces, is almost 
universally recognized as the future of 
improved container handling productivity, 
safety and business performance. However, 
when compared with other fields (such as 
the automotive manufacturing or process 
industries), automation in the container 
handling business is still in its relative 
infancy. This has meant that until recently, 
most terminal automation systems have 
been based on extensive integration of 
various subsystems and solutions, rather 
than conceived as complete end-to-end 
automation systems such as those in other 
industries.

A key feature of terminal automation  
platforms is the availability of new, open 
application interfaces that enable terminal 
operators to customize their automation 
deployments, allowing third party 

developers to provide their own offerings 
that are interoperable with the automation 
platform. 

With respect to the Kalmar TLS (Terminal 
Logistics System),  these additional software 
interfaces, are available to supplement the 
application-independent core software 
components of the terminal automation 
system, and can significantly extend its 
capabilities.  Previously, TLS has only 
provided application-specific interfaces for 
a limited number of functionalities. 

When combined with support services 
and a developer infrastructure, these 
open interfaces pave the way for robust 
and diverse business ecosystems around 
terminal automation that provides new 
opportunities for terminal operators, 
independent developers and automation 
system providers. 

As an equipment-agnostic approach, the 
terminal automation platform also enables 
a vast range of new systems and equipment 

to be connected to the automation 
solution. Finally, the open interfaces of 
a terminal automation system enable a 
holistic view of data from multiple sources, 
enabling terminal operators to optimize 
their operations continuously and with 
greater ease.

This paper provides an overview of 
Kalmar’s new application interfaces and 
examines some possible ways in  which 
terminals and developers can use and 
benefit from them.

DEVELOPMENT OF STANDARDIZATION
In order for terminal automation to develop 
to the next level in speed of deployment and 
operational efficiency – and for operators 
as well as other industry players to be able 
to reap the benefits of this development – a 
significantly higher level of standardization 
is required.

Currently, a major challenge for most 
terminal automation projects is that many 
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design and implementation questions 
need to be solved anew each time. These 
questions range from basic connectivity and 
equipment functionality to user interfaces 
for applications and safety guidelines. 
With terminal operators unsure of the 
exact specifications needed for terminal 
automation deployment, system providers 
often need to ”reinvent the wheel” for each 
customer case.

A markedly different situation can be 
seen in general process automation. 
Initially, each manufacturer developed 
closed systems with unique interfaces for 
their equipment, but over the decades, the 
industry converged on a set of interfaces 
that enable seamless connectivity with 
standardized technology. This development 
shifted the competitive focus of automation 
technology providers away from low-
level interfaces and towards higher-value 
automation systems. Once the connectivity 
is standardized, diverse industry players can 
come together to create robust ecosystems 
that further develop the capabilities of their 
equipment and software applications.

PATH TO STANDARDIZATION
In many ways, the development and 
gradual adoption of container terminal 
automation mirrors the steps taken by 
process automation in recent decades; 
however, some significant differences also 
exist.

Compared to existing highly automated 
major industries, the container terminal 
business is significantly smaller. Resultantly, 
automation will be adopted at a slower 
rate, and the development of the entire 
field does not have the same ”critical mass” 
as, for example, automotive manufacturing.

Secondly, at least at the time of writing 
in the second half of 2017, the container 
shipping industry lacks a consistent force 
of industry consortia and/or international 
regulatory bodies that would have the 
expertise, motivation and influence to 
define a ”top-down” set of industry 
standards for terminal automation at the 
needed level of detail. Simultaneously, in 
a highly competitive, volatile industry, port 
operators and shipping lines are unlikely 
to find common ground for defining these 
standards together.

As a result of these factors, it is reasonable 
to expect that container terminal 
automation will progress through a de-
facto standardization effort of established 
automation system providers defining the 
required interfaces and selectively opening 
them for wider utilization. 

The opening up of a set of field-proven, 
robust interfaces with their associated 
support tools creates common ground on 
which solutions can be built, customized, 

expanded, and connected with manual 
or automated equipment from any 
manufacturer. The Kalmar terminal 
automation platform interfaces described 
in this paper are intended as the first step 
in this direction.

TERMINAL AUTOMATION PLATFORM
Until recently, container terminal 
automation has primarily been conceived 
as an ”add-on” to an equipment investment, 
instead of a comprehensive end-to-end 
solution. Automation solutions have been 
assembled as one-off projects that have 
required extensive integration of diverse 
systems and solutions, often from several 
vendors.

At the same time, as terminal automation 
advances, the industry focus in deployments 
is shifting from a limited number of new 
greenfield sites to automating hundreds 
of existing container terminals. These 
brownfield projects require that the 
automation system can interface with 
diverse existing fleets and processes at 
widely differing levels of automation. To 
reap the full benefit of terminal automation 
and to fully utilize their existing equipment 
and software, terminal operators need the 
ability to flexibly customize their solutions, 
possibly with the help of third-party 
developers.

As seen in other, more highly automated 
industries like the car manufacturing 
industry, successful large-scale container 
terminal automation will require a balanced 
combination of two things: firstly, an 
approach that treats terminal automation 
as a complete integrated system, and, 
secondly, open application interfaces that 
enable collaboration as well as the creation 
of ecosystems to further develop the 
capabilities of the automation platform.

DEFINITION OF AN OPEN TERMINAL 
AUTOMATION PLATFORM
In the context of this white paper, an open 
terminal automation platform refers to 
additional software interfaces that extend 
the application-independent core software 
components of a terminal automation system. 
This significantly broadens the capabilities of 
the existing Kalmar TLS (Terminal Logistics 
System), which has formerly only provided 
application-specific interfaces for a limited 
number of functionalities, most notably 
for integration with the Terminal Operating 
System (TOS) and equipment control systems. 
Previously, these existing interfaces have 
only been available to selected customers 
and have been dependent on in-house 
development by Kalmar.

For terminal operators, the added 
capabilities that open interfaces bring to 
Kalmar TLS can streamline decision-making 
by integrating all data sources as well as 
control and monitoring functions into a 
single, vendor-independent solution.

With the addition of new interfaces that 
enable direct access to the application-
independent automation platform core 
(and thus basic system functionality), the 
concept of the Kalmar TLS is extended 
with additional capabilities for partners 
and developers to customize and augment 
customers’ terminal automation solutions. 
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.

FUNCTIONALITIES AND FEATURES
The concept of an integrated terminal 
automation platform with open interfaces 
benefits all parties throughout the 
industry. Existing and new terminal 
operator users will be able to customize 
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and augment their solutions with the 
required functionality. At the same 
time, open interfaces enable smooth 
and consistent integration of third-party 
equipment into the original automation 
system. Technology development partners 
may integrate their products with the 
automation platform in order to extend 
the capabilities of the system as well 
as creating new markets for their own 
software and hardware products.

The terminal automation platform 
also provides a holistic view of data 
from multiple sources, allowing terminal 
operators to optimize their operations with 
greater ease.

A terminal automation platform 
encompasses several types of system 
elements. These include ‘core components’ 
that provide access to automation platform 
data as well as tools for presenting data; 
‘digital services’ that enable creating new 
value from available data; and ‘controllers’ 
that handle the integration with equipment 
and automation hardware. 

Open interfaces, or interfaces that 
have a standard hardware and software 
designs, enable new software to directly 
access the terminal automation platform 
system, facilitating the creation of new and 
customized solutions in multiple application 
areas.

EXAMPLES OF OPEN INTERFACES
Open interfaces enable a wide range of 
new possibilities for terminal operators to 
customize their automation deployments, 
gain enhanced access to their operational 
data and develop the system according 
to their business processes. A key benefit 
of open interfaces is that they facilitate a 
joint ecosystem that benefits all parties 
in the value chain. Technology developers 
can create and market their own products 
that are interoperable with the terminal 
automation system; terminal operators can 
add new equipment or features to their 
systems with minimal business risk; and 
the automation system provider can offer 
new, advanced capabilities that utilize third-
party solutions.

 For example, if a  terminal operator 
wants to customize the look and feel of 
their existing applications, open interfaces 
allow terminal operators to carry out the 
necessary adjustments to their control 
room operational products either as in-
house work or with the aid of partners.

Terminal operating customers can also 
choose to build new dashboards and 
reports utilising the data from new systems. 

If a terminal wants to automate a fleet of 
Kalmar and third party cranes one stage at 
a time, open interfaces can be used. In the 
first stage, remote control and monitoring 
provide immediate productivity gains 

by enabling a single operator to control 
multiple machines.

This is accomplished by utilizing the 
different Kalmar Key solutions out there, 
such as automated 3rd party container 
handling equipment key, extension to 
visualization keys as well as remote 
monitoring and control keys.

 An operator can start with a solution 
based on the Kalmar automation system 
and Kalmar equipment, but can later 
complement the solution with third-party 
equipment, while retaining full flexibility for 
equipment vendor choice. 

Remote control functionality can also be 
implemented for third-party equipment 
as part of the Kalmar automation system. 
Additionally,  new user interfaces and 
customized visualization tools cover the 
third-party equipment.

For example, a terminal can start 
with a Kalmar AutoRTG and expand the 
automation deployment later to include a 
third-party remote-controlled STS crane. Or 
a straddle carrier terminal can start with a 
fleet of Kalmar AutoStrads and expand later 
to automating existing straddle carriers 
from other manufacturers.

A further use of open interfaces can 
be seen when a terminal needs to build a 
complete new technical application  part 
of their automation solution. With the new 
open interfaces, technology and software 

providers can develop and sell their 
Kalmar integrated products to container 
terminal operators. These could include, 
for example, solutions for laser scanners, 
anti-truck lifting, truck alignment, access 
control systems, target or load position 
measurement, busbar electric power 
distribution solutions or new connectivity 
solutions. 

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 
may enter the market to challenge 
industry leaders; or clients may choose to 
accomplish in-house what previously would 
have been delegated to a system provider.

However, it is Kalmar’s firm belief 
that in terminal automation, shared and 
standardized interfaces are an absolute 
necessity for the development of the 
entire industry, and that the benefits of 
progressively opening these interfaces 
greatly outweigh the potential risks. 

Not even the largest industry leaders 
have all the possible expertise in-house, 
and open interfaces enable a vastly 
expanded collaborative landscape for the 
benefit of terminal operators, independent 
developers and automation system 
providers alike.
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