
In one form or another, automation is the 
future for terminals of all types that are 
looking to continuously improve the effi-
ciency, safety and sustainability of their op-
erations. This article examines the benefits 
of fleet-level optimisation for automated 
container terminals, taking Kalmar's Fleet 
Management solution as an example.  

Until now, container terminal automation 
projects have often involved a significant 
amount of customization for each terminal. 
Automation architectures also differ be-
tween system providers, with some focus-
ing more on equipment-level automation 
and others (e.g. Kalmar) on overarching 
fleet management systems that enable cen-
tralised optimisation of the entire fleet of 
automated container handling equipment.

Because automation projects have largely 
been unique initiatives, they have involved 
a lot of research and product development 
for each customer and use case. Equipment 
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control software has varied with each type 
of machine, making it sometimes challeng-
ing to replicate best-of-breed deployments 
in subsequent projects. 

CHANGING THE GAME WITH 
STANDARDISATION
The open, modular and standardised au-
tomation system Kalmar One has been 
Kalmar's response to these challenges. The 
system enables the streamlining and au-
tomation of operations with proven func-
tionalities and well-established processes. 
Kalmar One is compatible with all types of 
equipment irrespective of manufacturer.

Kalmar's view is that Kalmar One is merely 
the first step towards more open and stand-
ardised automation infrastructures. By ena-
bling terminal operators to utilise proven 
features and systematic approach from one 
implementation to another, standardisation 
will reduce the deployment times and en-

able terminal operators to reap the benefits 
of previously successful solutions. 

Kalmar One builds on Kalmar's long ex-
perience in automating container terminal 
operations. The company's earlier equip-
ment control system Kalmar TLS has been 
an important component when developing 
Kalmar One. All equipment control func-
tionality that was previously provided by 
TLS has now been incorporated into Kalmar 
One, with the addition of some new func-
tionalities.

Compared with the earlier TLS system, 
Kalmar One includes equipment automa-
tion features, yard automation components 
and integration tools as one standardised 
system that can be used for automating 
container handling operations regardless of 
the equipment type, operation mode or au-
tomation level of the terminal. Kalmar One 
is an open automation system, making it 
possible to automate equipment from any 
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manufacturer with Kalmar Key interfaces.

BRIDGING THE TOS AND THE AUTOMATED 
EQUIPMENT
Kalmar One encompasses intelligent hard-
ware components and sensors installed 
in container handling equipment and ter-
minal infrastructure, in addition to soft-
ware running on both the equipment and 
server levels. At the heart of the solution is 
Kalmar's Fleet Management product fam-
ily, which handles all the main functions 
“under the hood” that enable centralised 
control, coordination and optimisation of 
automated equipment fleets. The product 
family is purely server-based software that 
serves as an interface between the Termi-
nal Operating System (TOS) and the various 
automation solutions onboard the equip-
ment or in the yard infrastructure. 

Software-based fleet management can 
be implemented in different system archi-
tectures and with several different levels 
of automation. The Kalmar One Fleet Man-
agement solution bridges the TOS and the 
automated equipment. In addition to inter-
facing with leading TOS such as Navis N4, 
it can be used to augment the functionality 

of bespoke TOS that have been developed 
in-house by terminal operators. By adding 
Kalmar Fleet Management as a middleware 
layer, the terminal can get the benefits from 
advanced real-time optimisation without 
the need to revamp the existing TOS.  

From the perspective of equipment con-
trol, there are general methodologies for de-
ploying container terminal automation. The 
solution can be built around the OEM sup-
plier's own equipment control system (ECS) 
or in some cases with the terminal's own in-
house ECS. The third option is to bypass the 
ECS layer somewhat completely and connect 
each container handling machine directly 
with the TOS. Kalmar One represents the 
first option that provides terminal operators 
with additional capabilities for centralised 
fleet-level optimisation through the Fleet 
Management product family.

The main design principle behind the 
Kalmar One Fleet Management is to be able 
to optimise equipment utilisation, routes 
and container handling tasks on a global 
level for the entire automated operation. 
This type of optimisation is not feasible if 
the majority of the logic of equipment and 
container moves is handled locally onboard 

the equipment. Additionally, centralised 
fleet management enables more advanced 
analytics and real-time monitoring for the 
entire fleet. Concrete benefits include time, 
fuel and energy savings as well as reduced 
pavement wear due to automatic shuffling 
of driving paths and container positions. 

  The Kalmar One Fleet Management 
product family consists of four products. 
Fleet Controller controls the job execu-
tion, routing and traffic management of 
automated equipment fleets. Fleet Op-
timiser performs holistic optimisation of 
short-term fleet execution planning. Stor-
age Manager maintains information on all 
containers in inventory, and Transfer Point 
Selector manages and optimises the trans-
fer points of container moves. 

STEP-BY-STEP DEPLOYMENT
Kalmar One Fleet Management that cov-
ers the equipment control system features 
previously known as Kalmar TLS is currently 
used worldwide at over 15 container ports 
and intermodal terminals with widely dif-
fering automation environments. Along 
with other automation solutions, Fleet 
Management can be deployed in different 
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ways depending on the operational needs 
of the terminal. A block-by-block conver-
sion to fully automated operation can be 
carried out alongside manual operations. 
This approach helps limit operational risk 
and enables the terminal to gain valuable 
experience from automation on an incre-
mental basis.

An alternate method is to introduce pro-
gressively additional levels of automation 
to the entire fleet at the same time, starting 
with remote crane operation and ending 
with full equipment and process automa-
tion. New greenfield terminals also have 
the option to start directly at a high auto-
mation level. With each new level of au-

tomation, the terminal will be able to gain 
additional benefits from Kalmar One Fleet 
Management and other system-wide opti-
misation tools.    

As terminals adapt to the changing busi-
ness landscape, terminal automation solu-
tions will need to evolve to become more 
standardized, easier to deploy, and replica-
ble from one installation to another. Kalmar 
One and the fleet-level optimisation capa-
bilities provided by the Fleet Management 
product family help customers deliver con-
sistent, measurable performance and re-
duce operating costs, while simultaneously 
improving the safety and eco-efficiency of 
their operations. 

KALMAR ONE FLEET MANAGEMENT PRODUCTS AND MODULES

Fleet Controller Fleet Optimiser Storage Manager Transfer Point Selector

Job management:  
Job and job queue execution, 
progress handling, job 
reporting

Traffic management:  
Traffic congestion 
management, routing, area 
reservations

Pavement preservation: 
Shuffling of lanes and stacks 
to reduce pavement wear

Move scheduler:  
Move execution planning, 
validation, queuing, 
prefetching and scoring

Machine assignment: 
Selection, pooling, swapping, 
overbooking and other 
management tasks for 
container handling equipment 

Job dispatching:  
Job timing and exception 
handling

Dynamic dispatching: 
Dynamic booking and 
dynamic serving limitations

Fleet size optimiser:  
Maintains optimum number of 
active machines with parking 
and hibernation as needed

Energy Management: 
Automated charging, fuel 
scheduling

Container inventory: 
Maintains and updates 
container data including 
physical inventory location

Housekeeping:  
Optimises container stack 
height

Transfer point selection:  
Lane selection and activation

Twin forming:  
Manages twin lifts of 
containers

ABOUT THE AUTHOR 

Hannes Myllärniemi has worked for 
Kalmar since 2007 in various sales 
and product management roles, all of 
which have had a strong automation 
focus. Nowadays his main task in the 
company is to look after the commer-
cial product management of Kalmar 
One automation system. 

ABOUT THE ORGANIZATION 

Kalmar Global provides cargo han-
dling solutions and services to ports, 
terminals, distribution centers and 
heavy industry around the globe. We 
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