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The Fraunhofer-Gesellschaft at a Glance

The Fraunhofer-Gesellschaft undertakes applied research of direct utility to private 
and public enterprise and of wide benefit to society. 

Nearly 24,000
staff

More that 70%
is derived from 
contracts with industry 
and from publicly 
financed research 
projects.

Almost 30%
is contributed by the
German federal and
Länder Governments.
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€ 1.7 
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Quelle: HHM – M. Lindner

Pre-Carriage Carriage On-Carriage
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Port and Terminal 

Development

Ship and Fleet 

Management

Sea Traffic and Nautical

Solutions

Pre-Carriage Carriage On-Carriage
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Usage and planning of advanced data analysis (in %) 

Base: 706 companies with more than 100 Employees

Source: http://www.bitkom-research.de, 17th of February 2016

Use of Big Data analysis by companies 

http://www.bitkom-research.de/
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Stakeholders in Port Logistics – Overview 

Hafen

Distri-
bution

Warehousing

Forwarder

Depots

Hauler

Port 
Autority

Shipping
CompanyFederal 

Waterway and
Shipping

Administration

Carrier

Fastener

Tugs

Pilots

Customs

Harbor 
Police

Handling

Port

Source: Wasser- und Schifffahrtsverwaltung des Bundes (Federal Waterway
and Shipping Administration) with own amendments
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Motivation

Frequent peak loads and stochastic operational and 

environmental influences lead to 

fluctuating truck arrivals at the logistical hubs.  

 Forwarders/Truckers:

big share of unproductive operational time

 Logistical Hubs: 

high and more expensive use of personnel and

equipment

(vgl. http://www.sueddeutsche.de, 2014)

Forecast of truck waiting times at logistical hubs
Project funded by the Federal Ministry for Economic Affairs and Energy (BMWi) via the 
German Federation of Industrial Research Associations “Otto von Guericke” e.V. (AiF)
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Forecast of truck waiting times at logistical hubs 
Objectives
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Prototype: Forecast Tool  

 Forecast of truck arrivals and waiting times

 Example of waiting times (Ø waiting time / hour)

Forecast of truck waiting times at logistical hubs
First Results (WP1)
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Waiting Time/ h

Ankünfte / h

Forecast Ø

Real Ø

Min./Max

Monday
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Tuesday Wednesday Thursday

DienstagMontag Mittwoch Donnerstag

Prognose

Tatsächlich

Jetzt

Prognose
Cont.-Repa.

 Historical data of a logistical hub: Handling data from 5 months of operation 

 Methods: Conventional Approaches   Neural Networks 

Forecast of truck waiting times at logistical hubs
Test of the forecast tool
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Improvement of forecast through Big Data

 Back-testing of historical data using relevant influencing factors for truck arrivals and 

truck waiting times

 Deterministic factors, e.g. day of week, public holidays, time of day, 

input of resources, truck pre-registration, seasonal parameters 

 Stochastic factors, e.g.:

 Traffic situation 

 Ship arrivals

 Resource breakdowns

 Weather

 Economic indicators (e.g. RWI/ISL-Container handling index) 

 Integration of additional logistical hubs 

Forecast of truck waiting times at logistical hubs
Next steps
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Ship information 
Example: MarineTraffic

 Display of current situation, 
port of departure and port of 
arrival, 
ETA (estimated time of arrival), 
course and speed, 
draught, 
route (historical view) 

 For an extra charge additional 
options are available

 Incomplete and inaccurate 

Example of Traffic in the German Bight © MarineTraffic
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 Analysis of statistical correlations

 Identification of correlations and significant 
influencing factors, e.g.:

 Weather

 Tides

 Locks

 Traffic Density 

 Development of reliable and independent 
forecasts for ship ETA (up to 72h) for the 
North Sea and Baltic Sea  

 Automated Calculation in real time with 
tailored adaptability

Normal Quantil-Quantil-Plot, in R©

Project VESTVIND
VESTVIND = Vessel Traffic – Vorhersage Informationsdienst*

* Vessel traffic - forecast informational service
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Project VESTVIND
Benefits – Increase of the planning horizon of stakeholders

Improved and 
safer ship call 
patterns of the 
German ports 

1 6

Proactive resource 
planning 

More accurate 
forecast of future ship 
positions 

Better use of resources

5

Additional insights for traffic 
safety -> Early identification of 
potential risks 

Proactive waiting 
time controlling 

Direct easing of workload through 
automated real time tracking 2

4

3
7
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Project STM Validation

© STM Validation

 EU
 39 Partners 
 43  Mio. €
 2015 - 2018

As-is-situation

To-be-situation
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EU-Project: STM-Validation

Voyage 
management 
 route 

planning
 route 

exchange 
 route 

optimization

 focus: ship

Flow 
management 
 overall traffic 

flow (dense 
traffic, 
particular 
navigational 
challenges)

 focus: land 
organizations 
and ships

Port 
Collaborative 
Decision Making 
 information 

sharing
 collaborative 

decision 
making 

 focus: all 
stakeholders

SeaSWIM (System Wide Information Management) 
 interoperability 
 Maritime Cloud

European 
Maritime 
Simulator 
Network (EMSN)

 demonstrate 
and validate 
the target 
concept 

 large-scale 
test beds 

 300 vessels, 
10 ports and 
3 shore based 
traffic
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The Development, Validation, and Deployment of STM 

© STM Validation
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EU-Project MUNIN
Maritime Unmanned Navigation through Intelligence in Networks 
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Sensors and autonomous navigation
From concept …

Advanced 
Sensors System

Electronic lookout

 Detect small 

objects

 Detect weather 

phenomena

Autonomous 

Navigation System

Op. decision-making

 Avoid collisions

 Ensure stability in 

harsh weather

Shore 

Control Centre

Human element

 Monitor voyage 

and vessel

 Problem-solving
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Sensors and autonomous navigation
… to prototype implementation

Advanced 
Sensors System

Electronic lookout

 Detect small 

objects

 Detect weather 

phenomena

Autonomous 

Navigation System

Op. decision-making

 Avoid collisions

 Ensure stability in 

harsh weather

Shore 

Control Centre

Human element
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DSME* Test beds
Shore Control Center and Autonomous Navigation System

* Daewoo Shipbuilding and Marine Engineering
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Outlook

Source: http://en.wikipedia.org/wiki/William_Gibson

“The future is already 
here  -
it's just not very evenly 
distributed. “

William Gibson, 1993
SF author, USA
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Locating
(GPS, GSM)

Condition monitoring

Temperature Shock Humidity Image processing

Smart objects

Identification
(RFID) 

Smart object
Tracking 
and tracing

Locking and 
securing

Energy 
Harvesting
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Radio communication

On-
Carriage

CarriagePre-
Carriage

TOS,
PCS*

Barcode, RFID

Smart systems

OCRCameras

Mobile Comp.

EDI

Cargo
scanning

* Terminal Operation System
Port Community System
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Smart transport chain

Pre-
carriage

Carriage On-
carriage

Smart 
system 1

Smart 
system 2

Smart 
System 3

Smart 
ship

Smart cargo
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THANK YOU VERY MUCH FOR YOUR ATTENTION!
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Prof. Dr.-Ing. Carlos Jahn
carlos.jahn@cml.fraunhofer.de
Tel. +49 40 42878 4450

mailto:carlos.jahn@cml.fraunhofer.de

