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Satellites collect and transmit a variety of data, also for maritime applications.
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USE OF UNMANNED SURFACE VESSELS -
UNREALISTIC HYPE OR FEASIBLE SOLUTION?

Autonomous shipping is a topic
of increasing relevance. For years,
researchers at CML have been
addressing its challenges and
have set new standards in auto-
nomous control as well as in di-
gital information acquisition and
analysis. As yet, no Unmanned
Surface Vessel (USV) has been
deployed that can reliably with-
stand the harsh conditions at sea
over the long term. But intensive
effort is being done on its deve-
lopment. Together with Raytheon
Anschitz, CML has been working
on the development of potential
applications for small USV within
the scope of a feasibility study.
While the technical concept deve-
lopment was carried out by Ray-
theon Anschutz, the CML evalu-
ated the economic efficiency of

possible areas of application for
USV and also identified user re-
quirements for these services.

Decisive for the further develop-
ment work is the acceptance of
the market: Interviews of CML
researchers with maritime stake-
holders have shown that the coll-
ection of data and information
about vessels, maritime infra-
structures or the marine environ-
ment can be an important appli-
cation area for USV. With their
support, maintenance processes
can be made more efficient and
maritime and environmental sa-
fety can be increased. The use of
USV as a launch and landing plat-
form for drones is also a way to
expand the operational circle of
flight systems in the maritime en-
vironment. Last but not least, USV

can perform transport tasks ,,on
demand”, for example to off-
shore facilities. The USV could be
monitored from land, an offshore
facility or a mother ship.

The concept development was
supported by ESA’'s ARTES pro-
gram, which promotes the de-
velopment, implementation and
pilot operation of integrated
applications that should lead to
sustainable services. The general
approach of the program is to de-
velop services that rely on space
data (e.g. satellite images, satelli-
te AIS or satellite communication
data).

VISUALIZING POWER CONSUMPTION ON TERMINALS
AND REDUCING ENERGY COSTS AND EMISSIONS

Electricity consumption at cargo
handling terminals is high and
varies greatly depending on the
operation. It has financial and
environmental implications and
challenges for network operators
and users. This is reason enough
to analyze the situation in detail
and improve it with the help of
digital solutions.

In the dashPORT project - short
for ,Port Energy Management
Dashboard” - the companies
Niedersachsen Ports and the
transhipment company J. Muller
in Brake are now supported by
Fraunhofer CML and OFFIS - Ins-
titute for Information Technology
in setting up an energy consump-
tion monitoring system. In order
to record the consumption of all

relevant consumers in the entire
port environment in detail and in
real time on the terminal, about
500 digital remotely readable
electricity meters will be installed.
Their readings can be continuous-
ly evaluated and processed using
machine learning. One focus lies
on the largest consumers, e.g.
the grain handling of J. Muller
AG and the operation of crane
systems and lighting through Nie-
dersachsen Ports.

The aim of dashPORT is the more
conscious use of energy-intensive
consumers and the saving of avo-
idable energy consumption. In
addition, dashPORT will predict
power consumption and con-
sumption peaks resulting from
the knowledge of upcoming ship

arrivals and the associated hand-
ling activities.

With the implementation of
dashPORT, the Port of Brake
can actively contribute to en-
vironmental protection, make
energy consumption and thus
emissions more efficient and
participate in relieving the elec
tricity market by reducing peak
loads. This also pays off financi-
ally for the companies: Savings
of 10% are expected in the
area of electricity consumption.
DashPORT is funded over three
years by the German Fede-
ral Ministry of Transport and
Digital  Infrastructure’s  IHA-
TEC funding program for in-
novative  port  technologies.

FOREWORD

Dear Readers,

The intensity with which digi-
talization is currently being
driven forward in many areas
is evident in many projects.
The mapping and control of
real processes in the digital
world opens up opportuni-
ties for the development of
new types of services, more
effective use of energy, but
also the targeted use of re-
sources.

lam pleased to present to you
in this newsletter the deve-
lopment of autonomous
workboats that can provide
innovative services. In additi-
on, we present a project that
achieves an immediate reduc-
tion in energy consumption
in ports and at terminals, and
report on the optimization of
staff deployment in shipping
and logistics - a topic that we
view quite differently today
than at the beginning of the
year.

Enjoy reading,

Your Prof. Carlos Jahn
Head of Fraunhofer CML
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Staff Planning 2.0 optimizes work processes and the associated personnel deployment:

STAFF PLANNING 2.0:
AT THE RIGHT PLACE, AT THE RIGHT TIME

Shipping and maritime logi-
stics are highly efficient and
sophisticated systems. Many
formerly very labor-intensive
processes in maritime trans-
port and goods handling
have now been digitized and
automated. As a result, many
workplaces look completely
different and many emplo-
yees are now responsible for
extensive and complex tasks.
To coordinate them efficient-
ly is the task of staff planning
2.0.

Technological progress makes us
forget many of the hardships of
the old days of shipping, but also
creates new challenges. Over the
years, ship crews have become
smaller and smaller due to effici-
ency requirements and technical
innovations of the ships. One ex-
ample: HMM Algeciras, a cargo
ship with a length of about 400
meters and a capacity of 23,964
TEU, has a crew of only 23 per-
sons. These few officers and
sailors must be optimally deplo-
yed to ensure trouble-free ship
operation. Perfect planning is es-
sential here in order to distribute
the workload evenly among the
crew members, in compliance
with legal requirements, and to
ensure that the right person with
the right training is optimally de-
ployed at the right time.

Challenges in staff planning
and workforce management
Reduced crew resources on the
ships may pose compliance risks
for shipping companies, for ex-
ample, when it comes to obser-
ving the prescribed rest periods.
In addition, large handling volu-
mes and short lay times of mer-
chant ships have led to a higher
workload for the crew in recent
decades.

These new conditions, in com-
bination with legal regulations

and administrative efforts, make
it difficult to assess staff require-
ments based on knowledge and
experience alone. Added to this is
the special circumstance that the
crew on board is responsible for
both operation and maintenance
of the ship. Consequently, main-
tenance management is closely
intertwined with staff deploy-
ment planning. The challenge is
to consider the interdependen-
cies between maintenance, ope-
ration and crew management in
ship management.

Even small unforeseen incidents,
not to mention a pandemic,
quickly throw everything back
into confusion. A flexible system
is needed to be able to react
agilely to such developments wi-
thout spending a lot of time on
planning alone.

Smart support

Paper-based planning processes
are no longer suitable for mee-
ting these challenges. Today,
computer-based information
management systems play a key
role. Therefore, Fraunhofer CML
has developed the software tool
SCEDAS®, which calculates ma-
thematically optimized schedules
and calculates voyage and ship
specific crew requirements. It is
already in use on container ships
and bulk carriers worldwide and
is constantly being further deve-
loped. It covers various areas of
application in staff deployment
planning. Among other things, it
supports planners with the help
of mathematical optimization
techniques in calculating detailed
work plans for each individual
seafarer and takes into account
the imponderables typical for the
industry by using sophisticated
planning algorithms to constantly
update the work plan in real time
during the voyage.

To better manage the simulta-
neity of maintenance and ope-

rations for the crew, the latest
development of SCEDAS® inclu-
des a data-based decision sup-
port system for maintenance and
management. It helps to plan
maintenance work efficiently and
in accordance with regulations,
taking into account the voyage-
specific workload of the crew
and taking into account the re-
quirements of company policy,
classification societies and legal
regulations. CML develops the
exact requirements for the soft-
ware solution individually tailored
to the needs of each customer.
Thus, with SCEDAS®, every user
receives a company-specific taff
planning system.

Application in other indust-
ries

SCEDAS® was developed for ma-
ritime applications, but is also
suitable for staff management
in other areas. The question of
the correct deployment of em-
ployees, especially in highly spe-
cialized fields, is familiar to many
companies. The program can be
used where personnel schedu-
ling must take into account fac-
tors such as availability, skills and
authority of employees, right up
to legal regulations. More infor-
mation about SCEDAS® can be
found at www.scedas.de.

IN BRIEF

2010 to 2020: The CML celebrates
its 10th anniversary with a senate
reception in the Hamburg City
Hall on October 7, 2020. Founded
at the TUHH, the CML has experi-
enced successful growth in the
past 10 years, which will receive
further impetus with the move to
the new building in the coming
fall. Read more about the history
of the CML as well as our research
focus and hear the voices of our
employees in our brochure , Auf
Kurs” (in German).

Port, smart & shipping - This was
the title of two online workshops
held by CML on 29 September
2020 on the use of Artificial Intel-
ligence in maritime logistics. Int-
roduced by a lecture on digitali-
zation in the maritime industry
by Professor Jahn, the partici-
pants learned about solutions
using Artificial Intelligence to in-
crease efficiency and perfor-
mance in the maritime supply
chain. This was followed by pre-
sentations on the use of Al for the
improvement of hinterland pro-
cesses, e.g. for more efficient
truck handling. The lectures (in
German) were recorded and can
be found on Youtube: Smart
Shipping bzw. SmartHinterland.

+++DATES+++

o T Career Summit,
6 November 2020, Digital Career
Event

e European Navigation Confe-
rence ENC 2020, 23 November
2020, Digital Event

°* SMM 2021,
2-5 February 2021, Hamburg
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