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Dear Readers,

What do people want in virtual reality? Apparently, the virtu-

al world has unlimited possibilities far beyond just entertain-

ment. People can train proper responses to certain situations. 

They can learn to operate special machinery. Manufacturing 

plants or entire cities can be planned virtually. All that has 

long since become more than a future vision. In this issue, 

you will learn how all of this is already really functioning in 

practice.

Every day brings changes. Plant operators continually have to 

modify their facilities for new tasks and conditions. Upgrades 

and modifications can now be planned much more easily 

with virtual reality. Staff can be trained before a new plant or 

equipment is put into operation. Ultimately, every plant man-

ufacturer and every plant operator wants to save time and 

money. A great deal of unutilized potential still lies dormant 

here. It is just waiting to be tapped – regardless of whether 

we are talking about a giant bucket wheel excavator or a 

processing plant. You will read about both of these example 

in this issue, learning how BASF and RWE have done things. 

After all, we are in fact all facing the same challenges: re-

sponding to changes, tapping potentials, utilizing resources 

more efficiently, in short, harmonizing the new and the cor-

porate world. LANXESS, for instance, has broken new 

ground with its ion exchanger production facility in Bitter-

feld. In the interview, Jean-Marc Vesselle, Head of the ION 

Exchange Resins Business Unit, relates how spe cialists from 

LANXESS and researchers from the Fraunhofer IFF jointly 

tackled new challenges and are pursuing genuine innova-

tions in vibrant partnership.

Research and development helps everyone effectively deal 

with changes and meet new challenges. Perhaps, examples 

from our current research work will inspire you to pursue 

new approaches in your corporate routine. Perhaps, you will 

even pursue them in collaboration with the researchers at 

the Fraunhofer Institute for Factory Operation and Automa-

tion IFF in Magdeburg. 

This is where our work starts: Our experts are familiar with 

companies’ need. Years of experience in indus try projects and 

work in various companies have made them who they are. Cre-

ative and inquisitive, they develop customized concepts for the 

field and help new ideas for innovative products and processes 

become reality. Let us set out. Let us change the future.

Prof. Michael Schenk, 

Director of the Fraunhofer IFF

                                                                                                      E d i t o r i a l

Prof. Michael Schenk,  

Director of the Fraunhofer Institute for Factory  

Operation and Automation IFF. Photo: Dirk Mahler
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Their research was linked to the outcome of the “Harz Model 

Renewable Region (RegModHarz)”, one of six model projects 

funded as part of the national E-Energy initiative. One of the 

most advanced electric vehicle systems was produced, which 

has additionally been customized for a region strongly influ-

enced by renewable energy.

In order to resolve the problem, the partners developed a new 

smart supply grid and a digital electric vehicle control center. 

The partners in the consortium used information that continu-

ously converges there and grid and traffic forecasts to orga-

nize the system and assure the supply of the large number of 

real and virtual electric vehicles throughout the region. At the 

same time, electric vehicles will also help resolve the problem 

of storing green electricity produced at irregular intervals. 

Equipped with batteries that recover energy, the vehicles will 

become part of a smart mobile electricity storage system, 

which supplies the grid as necessary. 

Fifteen different research organizations and business partners 

from all over Germany are members of the “Harz.EE-mobility” 

project consortium. The Federal Ministry for the Environment, 

Nature Conservation and Nuclear Safety and Saxony-Anhalt’s 

Ministry of Economics and Labor supported the project with 

seven million euros.

www.harzee-mobility.de 

electrIc vehIcles oF the 
Future wIll use reNewable 
eNerGy sources 

Electr ic  cars  have to be ecological .  Powered with 

e lectr ic i ty  f rom renewable sources,  their  carbon 

footpr int  i s  r ight and their  use makes good sense. 

Can they be re l iably suppl ied everywhere with 

solar,  wind or water power? The research project 

“Harz.EE-mobi l i ty” studied this  intent ly  for  two 

years.  When the project  ended, the partners 

assessed i t  pos i t ive ly .

What will a traffic and energy management system have to 

look like, which will reliably supply us power in the future with 

which we will be able to “fill up” easily anytime? How can 

people’s mobility be assured with electric vehicles while maxi-

mizing renewable energy use? Regional research organiza-

tions, utility companies and major business partners in the 

Harz region worked for two years to respond to these ques-

tions with new concepts for future electric vehicle networks.

Green cars for research: Some 20 real and 1000 “virtual” e-cars were 

included in a field test. They were driven through rural and urban 

areas by both private users and the developers themselves. Photo: 

Viktoria Kühne

The world of electric vehicles: Researchers from the six model 

projects were exhibitors at the conference in Mannheim. They pre-

sented highlights of two years of research of ICT for electric vehicle 

networks. Photo: René Maresch
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INFraleuNa Gmbh Is usING  
FrauNhoFer IFF techNoloGy

Treating nature and using resources sustainably is one of In-

fraLeuna GmbH’s stated aims. The company is therefore now 

turning to electric vehicles. Four electric vehicles will help or-

ganize more environmentally compatible transportation at 

Leuna, a center of the chemical industry. 

The MEGA City electric vehicles are manufactured by the 

French microcar specialist AIXAM-MEGA. They have a maxi-

mum range of 100 kilometers and are used on InfraLeuna 

GmbH’s premises. The green electric vehicles only makes sense 

when the charging stations deliver green electricity. To this 

end, the electricity is generated in a the company’s own ad-

vanced gas and steam turbine combined heating and power 

plant. The efficient fuel use reduces CO2 emissions consider-

ably. 

This green project demonstrates that electric vehicles can be 

operated locally as cost effectively as conventional vehicles 

with combustion engines. The experts from the Plant and Pro-

cess Engineering Business Unit of the Fraunhofer IFF in Mag-

deburg are providing the technical support for the InfraLeuna 

project. Above all, they are supporting the implementation of 

electric vehicle specifications as well as the ICT and telematics 

in the company. In return, the research institute may use data 

collected by InfraLeuna GmbH for other research projects. 

brazIl Is baNkING oN smart 
GrIds oF the Future

CPFL Energia is the largest private company in Brazil. Head-

quartered in Campinas, the electricity utility company predom-

inantly provides services in the south, especially Sao Paulo.  

CPFL’s biggest job is supplying energy reliably, economically 

and environmentally compatibly to the people in this region 

with steady economic growth. The successive implementation 

of smart grids is confronting the company with major chal-

lenges.

F r a u N h o F E r  i N s t i t u t E  F o r  F a c t o r y

o p E r at i o N  a N d  a u t o m at i o N  i F F,  m a g d E b u r g

7th “plaNt eNGI-
NeerING oF the 
Future” coNFereNce

march 1 to 2, 2012 
maGdeburG 
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Over 500 attendees from Germany and abroad gathered at 

the 14th IFF Science Days in Magdeburg from June 28 to 30, 

2011. The experts discussed current research issues and inno-

vations at three conferences and over 120 presentations and 

workshops. Topics ranged from the digital factory to sensing 

robots through the future of electric vehicles. Above all, cur-

rent technical challenges such as our aging society, resource 

efficient manufacturing and future mobility especially attracted 

attention.

Prof. Michael Schenk, Director of the Fraunhofer IFF, consid-

ered the international conference to be particularly closely in 

step with the times once again. “Our research is always direct-

ed toward identifying the challenges our society has to face 

now and tomorrow and our response to them,” said the logis-

tics expert, sizing up the situation. “Among other things, we 

are working intensively on technical challenges related to cur-

rent demographic change. This is affecting all areas of society, 

not just industry, and sometimes demands entirely new 

ideas,” Schenk continued. At the various events, researchers 

and experts from a wide variety of sectors therefore dealt pri-

marily with very real challenges and the latest technologies as 

effective responses. 

www.wissenschaftstage.iff.fraunhofer.de 

saxoNy-aNhalt GalIleo test 
bed at the 28th INterNatIoN-
al supply chaIN coNFereNce

City logistics also have to become greener and more efficient. 

State-of-the-art concepts, such as new solutions for electric 

vehicles in the logistics industry or reliable article surveillance 

and tracking with RFID, reveal what the future might look like. 

Magdeburg’s Fraunhofer IFF presented some of these develop-

ments at the 28th International Supply Chain Conference.

The Fraunhofer IFF in Magdeburg is developing various con-

cepts – small electric trucks that transport products through a 

city in swap bodies, which monitor cargo with complex sensor 

systems and change their batteries on-the-fly – intended to 

distribute shipments in cities more efficiently and environmen-

tally compatibly. Some of these applications have already been 

implemented in the field. 

Many new components and systems such as smart grids re-

quire extensive modification of the complete infrastructure. 

CPFL is being supported by the Fraunhofer IFF’s energy ex-

perts. CPFL’s research and development division has been col-

laborating closely with Magdeburg’s researchers for over two 

years now. They are focusing on means to optimally organize 

Brazil’s technolo gical development through international ex-

change of experience in order to achieve the goals set and as-

sure the energy supply. While the Fraunhofer IFF’s process and 

plant engineers specialized in power systems engineering are 

devoting themselves to technology transfer and the develop-

ment of power systems and their components, its logisticians 

are concentrating on innova tion management. 

14th IFF scIeNce days: the 
FrauNhoFer IFF combINes 
busINess aNd research

            N E w s

Copied from nature: An elephant’s trunk is the model for “Brommi”. 

Magdeburg’s Fraunhofer researchers and their partners are develop-

ing novel manipula tors in this research project. They are utilizing 

serial modular kinematics, which meet the strictest safety standards. 

The robo tic trunk is used to make human and robot interaction safer. 

Presented at the 14th IFF Science Days it attracted much fascinated 

attention. Photo: Peter Förster
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Prof. Michael Schenk, Director of the Fraunhofer IFF, sees 

great need for development in urban commercial traffic: 

“Certainly, city logistics must be developed further if it in-

tends to meet present and especially future demands. This 

will entail greater efficiency, more transparency and more se-

curity as well as lower noise and exhaust emissions.” 

Electric trucks with long ranges

Such new applications are constantly being developed at the 

new Saxony-Anhalt Galileo Test Bed where the Fraunhofer 

IFF is also pursuing important research. One example is an 

electric concept delivery truck with a swap body. Its combi-

nation of two new technologies solves two problems at 

once. On the one hand, it eliminates large-volume commer-

cial traffic from cities. At the same time, the use of electric 

drive systems reduces pollution. The special thing about the 

combined application of technologies is the battery, which is 

integrated in the individual swap body and always recharged 

once it has been unloaded at a customer’s facility. Every time 

a body is swapped, the flexible electric truck is supplied with 

new energy, thus increasing its range significantly.

rFid in textile logistics

In addition to environmental compatibility, greater efficiency 

and the security of shipments are also extremely important. 

The Fraunhofer IFF is therefore developing new radio and RFID 

applications that monitor logistics operations from end to end. 

The institute in Magdeburg has already established itself as a 

systems partner in the textile industry with its solutions. Gar-

ment manufacturer GERRY WEBER is the first textile company 

in Germany relying on integrated RFID transponders in the 

supply chain. Its logistics providers are using the Fraun hofer 

IFF’s new RFID Tunnel Gate to monitor every singly piece of 

clothing from production to the shelf. Other clothing retail 

chains’ planned RFID rollouts will increasingly use transponders 

for more than article surveillance. They also intend to optimize 

logistics operations in stores. The Fraunhofer IFF is already de-

veloping solutions with other partners to enhance efficiency 

and security in textile industry supply chains based on RFID. 

Thomas Webel (l.), Saxony-Anhalt Minister of Transportation, ex-

plained with Prof. Michael Schenk (r.), Director of the Fraunhofer 

IFF Magdeburg, the state’s plans to expand the Saxony-Anhalt 

Galileo Test Bed at the 28th International Supply Chain Conference 

in Berlin. Photo: René Maresch
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RFID Tunnel Gate. Developed together with the Fraunhofer IFF, RFID 

tunnels equipped with RFID read systems are used by, among others, 

the logistics provider FIEGE to reliably inspect textile manufacturer 

GERRY WEBER’s incoming shipments. Photo: Dirk Mahler
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moscow Is turNING INto a 
hIGh-tech meGacIty

Moscow, a metropol is  of  mi l l ions,  i s  going to be-

come safer and smarter.  The Russ ian company RTI 

Technologies is  working on this .  The Fraunhofer IFF 

in Magdeburg wi l l  be support ing the concern as a 

research partner.  A cooperat ion agreement on this 

was s igned in Moscow in October.

The government has contracted the private company to ready 

the Russian capital for its future as a megacity. Ultimately, an 

estimated twenty million people will live and work there in 

2030. RTI Technologies is now developing concepts for a smart 

and safe Moscow. This will affect key areas of all of life in the 

megacity: Transportation and traffic, civil defense, housing and 

public services, healthcare and emergency management. 

State-of-the-art tech nologies are supposed to improve life in 

Moscow in all of these domains. Take traffic for instance. Kilo-

meter-long traffic jams congest city streets day and night.  

Exhaust and particulates pollute the air. In the future, a clever 

logistics system with image processing and satellite navigation 

services will bring improvements, especially when traffic levels 

are high. Internationally operating companies such as IBM,  

Microsoft, Thales and EADS are already on board as partners. 

RTI Technologies, a concern with over 20 000 employees,  

now has the staunch support of the Fraunhofer IFF as a  

research partner. 

During a trip to Magdeburg in October, Deputy General Direc-

tor Svetlana Afanasieva proposed collaborating with the insti-

tute intensively in the field of retail and transportation logistics. 

Dr. Sergej Bojew, RTI’s General Director, and Prof. Gerhard Mül-

ler, Deputy Director of the Fraun hofer IFF, signed a cooperation 

agreement in Moscow on October 27. “The researchers from 

Magdeburg’s Fraunhofer IFF are globally recognized exper ts in 

the field of RFID and satellite logistics. We are thrilled to be able 

to profit from their know-how. Together with our new research 

partner and our industry  part ners, we will lead Moscow into a 

new technological era,” explained Dr. Bojew after the signing. 

Prof. Müller considers the coming work a great challenge: “This 

is unique – being part of such an important project, is some-

thing to which every researcher aspires. This is about turning a 

city into a high-tech megacity. We are excited and looking for-

ward to an intensive and vital partnership.” 

moldING success

Researchers from the Fraunhofer IFF succeeded in profitably im-

plementing RFID technolo  gies for advanced production, ware-

housing and logistic in the harsh environment of an aluminum 

remelt plant. The researchers from Magdeburg radically im-

proved the internal material flows of a remelt plant for Alunorf 

GmbH in Neuss. The RFID solutions are so effective in the field 

that the Hydro Group now intends to implement them in other 

companies, too. The experts from Magdeburg have developed 

a logistics concept based on RFID for Qatalum, a new alumi-

num smelting plant in Qatar. Qatalum supplies primary alumi-

num from its ultramodern smelting plant to customers through-

out the world. 

robotIcs: saFety wIthout 
protectIve barrIers

The modern world of work is no longer conceivable without ro-

bots –  they assist humans in manufacturing, laboratory or 

healthcare facilities . In the future, a new projection and ca mera 

system will prevent collisions when they work together. 

A robot carefully lifts and positions a heavy component while a 

worker welds lightweight aluminum components at a machine 

right next to it. Although such scenarios are presently visions of 

the future, they will soon be part of the everyday work routine 

if industry has its way. Humans and robots will team up, espe-

cially on assembly jobs, and collaboratively employ their particu-

Dr. Svetlana Afanasieva, Deputy General Director of RTI Technolo-

gies, prepared the cooperation agreement with Prof. Gerhard 

Müller, Deputy Director of the Fraunhofer IFF, during her trip to 

Magdeburg. Photos: Dirk Mahler
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lar capabilities. At present, automated helpers are usually en-

closed by protective barriers. Since the risk of injury to humans 

is so great, industrial safety regulations permit contact be-

tween people and robots only under certain conditions. New 

technologies, such as optical monitoring sys te ms, will make 

such statically divided workplaces flexible. Researchers at the 

Fraunhofer Insti tute for Factory Operation and Automation IFF 

in Magdeburg have developed a novel solution for highly flexi-

ble workplace monitoring in the project “ViERforES” . Safe 

zones monitored by cameras and delineated by projected light 

create significantly more freedom when organizing semi-auto-

ma tic manufacturing areas and allow humans and robots to 

work together flexibly in tight spaces. The project is being sup-

ported by the Federal Ministry of Education and Research. 

dynamic safety

This safety system employs conventional projectors and camer-

as, which are normally mounted on the ceiling. One distinctive 

feature of the system is its projection of monitored safe zones 

directly onto a floor or wall. Projected beams produce visible 

lines in the work area. Thus, humans recognize the safe zone 

right away and know how close they may get to a robot.

The camera immediately detects any intrusion in the safe zone 

by an individual. Additional optical and acoustic warning sig-

nals are activated and the robot stops its movement. Another 

distinctive feature is the variability of marked areas’ position 

and size and the capability to give them any shape – for in-

stance, a circle, a rectangle or any freeform.

l o o k i N g  b a c k  1 5  y E a r s  a g o

vIrtual realIty IN  
plaNt plaNNING

The Fraunhofer IFF has been working on virtual reality since 1996. 

Virtual factory and planning is a field of application that already 

provided companies remarkable opportunities back then. 

The Fraunhofer IFF’s specialists develop realistic 3-D presentations 

of every phase of a product’s life cycle for clients. One example is 

the development of new orders, which can often take several 

months. A potential client can often be won over faster when, 

for instance, a complete manufacturing line is visualized. 

Experts with different specializations are integrated in the plan-

ning process for complex factory facilities for the duration. The 

researchers collaborate with the developers, design engineers and 

manufacturing engineers extremely closely during every stage of 

virtual plant planning. For instance, planning and engineering 

with virtual reality makes modifications to plans available to ev-

eryone involved promptly and in high quality. The aim is to use 

new virtual reality visualization systems to develop new and 

promising forms of presentations of complex factory facilities that 

appeal to customers. 

In an industry client’s concrete application, rolling mills are one of the 

main products in the production program. Fraunhofer factory plan-

ners collaborated closely with all of the plant provider’s developers and 

design engineers and the future operator’s experts. Every stage when 

designing the system hinges on effective presentation of the results of 

planning for the client. Pictured is a roller change in a mill. 

Visible lines designate a safeguarded area. If a person enters it, the 

robot interrupts its work and optical and acoustic warning signals 

are activated. 
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“Since we employ common standard components, our system 

can be installed cost effectively. The projector and camera are 

calibrated and synchronized with one another,” says Dr. Nor-

bert Elkmann, Robotic Systems Business Unit Manager at the 

Fraunhofer IFF. The system can be extended by additional pro-

jectors and cameras as desired when a larger area requires 

monitoring. The monitoring system operates with modulated 

light. “The advantage of this is its reliability even under the ef-

fects of external light, e.g. sunlight and shadow. Present pure-

ly camera-based space monitoring systems operate indepen-

dently of external light only to a limited extent,” explains Elk-

mann. In addition, the experts can combine this system with 

robot controls and thus dynamically modify danger and safe 

zones. If, for example, a robot only works on the left side of its 

workplace at times, the maximum robot workplace would not 

have to be monitored.

The potential applications of the projection and camera-based 

system are not merely limited to safe human-robot interaction. 

Other spaces in which safety is relevant, such as public build-

ings, can be monitored. The system can also be used wherever 

safe zones ought to be imperceptible – by projecting invisible 

light. A prototype system already exists. The patent has been 

filed. 

thousaNds oF vIsItors 
at the 6th loNG NIGht 
oF scIeNce

Several thousand residents of Magdeburg and guests from the 

surrounding area enjoyed the 6th Long Night of Science on 

April 28. Altogether, twenty institutions and research organi-

zations amazed the people of Magdeburg with over 200 activ-

ities for young and old. 

“I found the sixteen horses pulling on the big sphere great,” 

said young Tom about Guericke’s hemisphere experiment that 

opened this year’s Long Night of Science on the campus of the 

Magdeburg-Stendal University of Applied Sciences. 

Toms father is also always fascinated by the experiment and 

how, once the vacuum is released, “ a little girl is able to sepa-

rate the two hemispheres effortlessly.” 

Mayor Lutz Trümper sees the event’s attraction in exactly such 

experiments. “Since science is presented and knowledge is im-

parted playfully here and especially children get caught up in it 

and can experience a lot here. After all, they are our future 

and we will also need many well educated young people here 

in the city in the future,” according to Trümper. The Port of 

Science was the Long Night of Science’s center stage where all 

of the buses on the four science routes departed and arrived. 

The Fraunhofer IFF’s Virtual Development and Training Centre 

VDTC was the primary attraction there until late in the night. 

Among other things, the researchers at the VDTC showed in 

the Elbe Dom how factories and entire cities are created virtu-

ally, how chemical experts can be trained realistically with vir-

tual interactive scenarios, efficiently and safely and how virtual 

reality can be used to train surgeons to perform minimally in-

vasive opera tions. In addition, visitors also saw plants literally 

grow – with special cameras – and learned more about (elec-

tric) vehicles without smog, noise and exhaust. 

 

Young and old were thrilled to test drive the electric car. Sax-

ony-Anhalt Minister of Business and Research Birgitta Wolff 

assumed the patronage of the 6th Long Night of Science, 

which was supported by the Stadtsparkasse Magdeburg and 

the Städtische Werke. 

Electric vehicles are the future. Thanks to renewable energy, trans-

portation in Germany will be far greener in the future.
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puppetry FestIval at the 
port oF scIeNce

What a spectacular theatrical event! At the invitation of the 

Magdeburger Puppentheater, 150 internatio nal artists attend-

ed the puppetry festival “Blickwechsel”from June 18 to 24, 

2011. 6 000 guests watched. Puppets came to life not only on 

stages in theaters but also in Magdeburg’s Port of Science. 

Dance, street and object theater, hand puppet shows, variety 

and magic, music and performance pieces were staged on the 

giant premises. The public even experienced an interactive in-

stallation in digital environments at the Fraunhofer IFF’s Virtual 

Development and Training Centre VDTC. 

Alexander Sementshukov staged his breathtaking dance per-

formance “The Dancer and His Avatar”. The Russian solo artist 

transformed the Elbe Dom, a 360 degree laser projection sys-

tem, into a round stage. His high-tech suit was covered with 

special markers, which allowed the Elbe Dom’s positioning sys-

tem to transfer the dancer’s movements to his avatar. Sement-

shukov’s virtual incarnation completed the same vigorous yet 

fluid movements as the artist in cyberspace. 

www.blickwechselfestival.de 

The puppetry  fes tival drew 6 000 guests to the Port of Science. Visi-

tors waited up to three hours to experience Alexander Sementshu-

kov’s dance performance “The Dancer and His Avatar” at the VDTC. 

Photos: Sven Dieck

F r a u N h o F E r  i N s t i t u t E  F o r  F a c t o r y

o p E r at i o N  a N d  a u t o m at i o N  i F F,  m a g d E b u r g

loGIstIcs as the 
FIeld oF work oF  
the Future

1 5 t h  l o g i s t i c s  g u E s t  l E c t u r E  s E r i E s

aprIl 11 to may 30, 2012
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In September of 2011, LANXESS opened a new pro-

duct ion plant for reverse osmosis  membrane ele-

ments on i ts  premises in Bitter  fe ld.  The specia l i ty 

chemicals  company is  thus enter ing a new f ie ld of 

business,  water treatment.  Together with i ts  re-

search  partners,  LANXESS is  developing and produc-

ing a novel  technology:  Membrane f i l t rat ion re-

moves undesired substances from water.  The market 

for this  i s  enormous.  The growing world populat ion, 

pol lut ion and c l imate change wi l l  probably make 

the commodity of water as valuable as crude oi l  in 

the coming decades.  Product ion is  a lso based in Bit-

terfe ld.  Part  of  the state-of-the-art  product ion fac i l -

i t ies  was developed and bui l t  at  the Fraunhofer IFF.

the laNXEss concern’s headquarters is located in lever-

kusen chemical park. how did bitterfeld come to be a pro-

duction site for membrane fi ltration elements?

LANXESS has a highly advanced location in Bitterfeld with opti-

mal infrastructure. We have been producing our high-perfor-

mance Lewatit® ion exchanger resins there for over ten years. 

Our ion exchanger production facility is the largest and world’s 

most advanced of its kind. It was therefore only logical to ex-

pand further here.

certainly, other sites were discussed. how was saxony-

anhalt able to prevail?

Singapore, Leverkusen and a location in Spain were also ana-

lyzed. Bitterfeld always had special signifi cance for us, though. 

After all, we already operate a facility here with over eighty 

highly qualifi ed employees and have an excellent infrastructure. 

Moreover, the authorities in Saxony-Anhalt supported us ex-

tremely professionally. From the construction permit through 

the operating permit, we experienced the best support here as 

investors. That was also an important siting factor for us. 

a new factory and a new product. what is the 

signifi cance of the membrane fi ltration system?

Water consumption rises, the larger the population grows. 

Many places on earth have insuffi cient drinking water. Coastal 

cities, such as Barcelona, or metro polises with huge population 

growth, such as Mumbai in India, need reliable solutions. Re-

verse osmosis, a special membrane fi ltration system, can fi lter 

undesired substances, such as salts, pesticides, viruses or bacte-

ria, out of the water. It is a technology that improves people’s 

lives decisively. Chemistry, which makes it possible, is part of 

humankind’s genius.

how did the stages of process and product development 

proceed?

In order to minimize the risk, we wanted to rely on existing ex-

pertise for the complex automated jobs. After all, Germany 

manufactures state-of-the-art machinery. We therefore looked 

for already existing machinery and plants, which can do just 

what we needed. When we visited the Fraunhofer IFF in Mag-

deburg, we were impressed by the projects already completed 

and the systems we saw there. We had the feeling that we 

would be putting ourselves in good hands there.

chemIstry Is part oF
humaNkINd’s GeNIus
interview with Jean-marc vesselle, 

head of the ion Exchange resins business unit at laNXEss

By Anna-Kristina Wassilew

Jean-Marc Vesselle, Head of the Ion Exchange Resins

Business Unit at LANXESS. Photos: LANXESS AG
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has the collaboration already produced initial results 

and how would you assess them? 

The first plant that produces our Lewabrane® membrane filter  

elements is already in operation. When the process was being 

developed, I was especially impressed by the analytical skills of 

Prof. Ulrich Schmucker and his team. Breaking down a com-

plex task thusly, then developing the different automated units 

and reuniting them in one system in the end was quite re-

markable.

Normally, laNXEss develops new plants for its facilities 

itself. why did you go about thing differently here?

With this project, we were breaking new ground in automa-

tion, winding and coating, for instance. We needed external 

support for that.

digital engineering was used for process simulation and 

product  development. was this also a new experience 

for laNXEss?

In this case, yes. We noticed however how confidently Prof. 

Ulrich Schmucker’s team operated in this field. Digital engi-

neering will certainly grow more important for us in the fu-

ture. Design reviews, like those we saw at the VDTC, reveal 

what would remain undetected otherwise! 

Virtual training and planning with virtu al rea lity are extremely  

interesting for us. After all, virtual reality was used through-

out the entire process. 

what prospects do you see for future collaboration 

with the Fraunhofer iFF?

If everything continues as well as so far, the signs for a subse-

quent contract are very good. We are already conducting ne-

gotiations on labor atory automation for testing of our ion ex-

changer. 

A singlyemembrane element consists of a bundle of over 20 layers. 

It is aligned with a winding module and secured. The researchers at 

the Fraunhofer IFF simulated the winding process before designing 

the plant, developed and built the semi-automatic plant, commis-

sioned it and trained the operators. 

b r i E F  c v

Jean-Marc Vesselle, 

Head of the Ion Exchange Resins Business Unit at 

LANXESS

1989

Undergraduate degree in chemistry from the École Natio-

nale Supérieure de Chimie de Paris in France 

1990

Sales representative in Orga nic Chemicals Business Group 

at Bayer S. A. in Paris, in charge of marketing and sales of 

ion exchangers 

1994

Transferred to Germany as sales representative; placed in 

charge of global product management of the business 

group’s range of photochemical products in 1996

1998

Head of the Organic Chemicals Business Group at Bayer S. 

A. in São Paulo, Brazil; as of 2000 additionally in charge of 

regional ion exchanger business and the material protec-

tion products sector for all of Latin America

2002 

Transferred back to Germany and placed in charge of 

charge of global product management and strategy devel-

opment for Bayer’s Ion Exchange Resins Business Unit 

(now part of the LANXESS specialty chemicals concern)

october 2010 - present 

Head of LANXESS’s Ion Exchange Resins Business Unit



16 IFFOCUS 2/2011

better wIth vr: 
retroFIttING 
plaNts 
 Andrea Urbansky, Sabine Szyler, Steffen Sauer and Axel Franke
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Every plant is  unique, specia l ly  modif ied for i ts  work and s i te.  Process ing plants have 
l ives of thi r ty  to f if ty  years,  dur ing which t ime they are cont inual ly  being retrof i t ted, 
expanded or s imply just  maintained. Maintaining an overv iew is  chal lenging, especia l ly 
in an industr ia l  park where one plant is  located next to another.  Digita l  engineer ing 
makes planning, test ing and operat ion easy with a l l  of  a plant’s  addit ions and expan-
s ions.  Researchers at  the Fraunhofer IFF have developed new solut ions for this .  They 
have been support ing the specia l i s ts  at  BASF in Ludwigshafen s ince 2008. Together, 
they are developing new opt ions for the use of v i r tual  technologies throughout the 
ent i re l ife cyc le of process plants.
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With a staff of over 110,000 at six affiliated sites and 385 pro-

duction sites BASF is the world’s largest chemical company. It 

runs 250 process plants from its headquarters in Ludwig-

shafen. Digital plant modules promise to be profitable and 

practicable for these plants’ operation, maintenance, modifica-

tion and servicing. Information and data on every plant – in its 

current condition – are going to be made available digitally to 

every single user on the premises in Ludwigshafen. This will 

document a plant’s entire life cycle. 

digitally mapping the life cycle

Planning engineers, process engineers, assembly coordinators, 

safety experts, asset managers – in short, anyone at BASF 

working with plants in any way will be able to “query” a virtu-

al model in the future. When the appropriate data has been 

stored, a response will be delivered immediately. A virtual 

plant model displays every potential view, whether images, 

figures, drawings or simulations. Decisions can thus be made 

faster and better whenever new plants are being planned or 

plants are being given additions or retrofits. 

This is tremendously important because modifications of an 

existing plant have to be implemented very quickly. To do so, a 

planning team has to be able to access current plant data easi-

ly and quickly. The plant is scanned with a 3-D laser in order to 

obtain current data on its structural condition, for instance. 

The laser scan can then be used as the basis for planning the 

plant. The realistic representation of the plant’s current state, 

scanned with a 3-D laser, in combination with the 3-D plan-

ning data is elementary for quality assurance of the outcomes 

of planning. Planners and operator obtain early insight into 

planned plant additions or retrofits. Planning teams are able to 

coordinate optimally and retrieve relevant information on indi-

vidual plant components directly on the virtual model. Access 

to a plant’s current status data is extremely important for oper-

ation and maintenance, too. Process flows become more 

transparent and error rates are reduced in every domain. Qual-

ification and training facilitate access to and work with the 

highly complex plant system. A plant’s entire operation be-

comes more efficient. Altogether, virtual reality implemented 

in the entire plant life cycle cuts expenses demonstrably. 

design reviews with virtual  
Engineering

Design reviews have long played a crucial role in plant engi-

neering and do so at BASF, too. They are essential to the plan-

ning process – when retrofitting plants and, naturally, when 

building new plants. Three-dimensional plastic models are a 

thing of the past. A design review on a virtual model realisti-

cally reproduces every component with its related data. The 

spatial representation makes hidden components or compo-

nents aligned behind one another easily viewable. Space in a 

plant can be determined easily. What sounds so obvious, is re-

ally a leap in perception because it enables everyone involved 

in the planning process to immediately verify whether the 

planning model actually meets the requirements in every do-

main.

Everybody is looking: virtual 
reality makes reality graspable

BASF’s experts and the Fraunhofer IFF’s virtual reality specialists 

jointly reviewed the design of a retrofit of a processing plant 

that produces alkoxides. BASF used a virtual design review for 

the first time to modify a factory in operation. Replacing the 

tanks used for the production of alkoxides also entailed modi-

fying the tanks’ steel structure, access routes and service aisles 

as well as pipes, pumps and other smaller pieces of equip-

ment. The design was reviewed in the Elbe Dom at the Fraun-

hofer IFF’s Virtual Development and Training Centre VDTC in 

Magdeburg. After all, the six-meter high, 360 degree projec-

tion surface projects a level of a plant, which is virtually identi-

cal to the original. This gives viewers the sensation of standing 

directly in the plant, which is ideal for plant planners and oper-

ators. Three-di men sio nal data from BASF planning tools, in-

cluding me ta data of the plant’s individual components, were 

exported into special virtual reality software. 

The “Virtual Development and Training Platform” or “VDT 

Platform” for short is a proprietary development of the experts 

at the Fraunhofer IFF in Magdeburg. What was formerly dis-

played to BASF planners only on a small monitor, is now dis-

played in front of everyone and in full size. Plant operators, 

plant planners from BASF and their colleagues involved, such 
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as piping contractors, equipment and instrument engineers, 

steel building contractors or safety supervisors, scrutinize faith-

ful reproductions of a plant’s details in the virtual model. A 

number of things were put to the test such as whether all of 

the operating elements are easily accessible or all of the safety 

valves are easy to operate during an inspection. The Fraun-

hofer researchers entered desired changes directly into the sys-

tem. A modification log documented every innovation. There 

were no more obstacles to modifying the 3-D planning model 

immediately.

The design review in the Elbe Dom had an additional advan-

tage: Everyone involved in a project can be involved at the 

same time and use the virtual model to exchange ideas about 

planned actions. That facilitates communication and makes 

the planning process significantly more transparent. The 

Fraunhofer experts did more than perform the design review 

for their client. BASF was so impressed by the design review 

with virtual reality that it set up two VR stations in Ludwig-

shafen. This allows the planning teams there to review the de-

sign of other plants anytime. Virtual reality has become a stan-

dard plant planning tool at BASF and is firmly integrated in 

planning operations.

virtual training for secure plant 
operation

Aside from planning, virtual technologies furnish great advan-

tages for operation. Operators can already train in a virtual 

model before a plant has been completely retrofitted or ex-

panded and resumes operation. The team is thus fully familiar 

with every innovation before they return to work on a modi-

fied plant. Technical information on newly engineered instru-

mentation, tanks, pipes and fittings can be viewed in the virtu-

al interactive plant model as can the direction of flow or haz-

ard classes of media.

A retrofitted plant performs differently than before. Incorrect 

operation could have fatal consequences, and not just for em-

ployees’ health. In the worst case, it could bring all plant oper-

ation to a complete standstill. Qualification and continuous 

safety training are therefore top priorities, especially in chemi-

cal plant engineering. Operators are trained to operate a plant Design review using the planning model of BASF’s alkoxide factory 

at the Fraunhofer IFF VDTC. The giant 360 degree projection 

facilitates in-depth discussion of all of the plant’s details. 
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effectively throughout its entire life cycle. This can now 

be done on an interactive virtual model. Personal inter-

action with a plant model boosts the quality of em-

ployee qualification. Even though trainees train on a 

virtual model, their learning is realistic and can take 

place regardless of time and place and without com-

promising on occupational health and safety. 

training in the control room

A virtual interactive learning environment is already 

being used in Ludwigshafen for training. A plant that 

produces nitric acid was retrofitted to isolate the ni-

trous oxide. The Fraunhofer experts designed a scenar-

io to retrofit the nitric acid factory, which enabled the 

team of operators to inspect and get acquainted with 

the plant already before its commissioning. The Fraun-

hofer experts set up a mobile VR training station di-

rectly in the control room. The training module pres-

ents the complete 3-D model of the plant. All of the 

meta data such as serial numbers, temperature, pres-

sure and media as well as training materials can be 

viewed. All of the knowledge to be learned was inte-

grated in the training model and thus now available in 

a newer, more intuitive form. Shift workers were able 

to familiarize themselves with the new operation, 

identify new access points, study new processes and, 

not least, learn new safety regulations long before the 

plant was running again with all of the upgrades, thus 

saving considerable time. New colleagues can also re-

ceive instruction in no time.

a Future prospect: augmented 
reality monitoring assembly 
progress

Numerous processes run simultaneously on a construc-

tion site while a plant is being retrofitted. While opera-

tors are already training on the newly retrofitted plant 

virtually, the supervisors at the construction site are 

looking elsewhere. The actual progress of work and 

the adherence of work to the schedule are crucial 

when monitoring the progress of construction, as is verification that 

components are in the intended location. While this sounds obvious, it 

does not correspond with reality at all. The onsite situation might ne-

cessitate laying piping to follow another path than envisioned and the 

planning model suddenly no longer corresponds with reality. Fraun-

hofer experts have however also already given thought to resolving 

such problems.

They came up with an idea for a clever systems solution. The progress 

of construction can be monitored very well with augmented reality 

(AR). A virtual model of a plant would have to represent it target state. 

Outfitted with AR compatible equipment, BASF’s construction supervi-
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Researchers from the Fraunhofer IFF developed a virtual interactive training 

model of a nitric acid plant for BASF. 

sors would be able to view the image of a real construction site on a 

monitor – overlaid with the target state. BASF’s construction inspectors 

would thus immediately know whether a part belonged where it had 

been installed and whether everything had been installed as planned. 

When everything is correct, BASF’s inspectors would acknowledge the 

progress of construction for individual components on site on their AR 

devices. Additionally, whatever firms report back could be easily com-

pared and even complete invoices could be processed. Since plants are 

retrofitted repeatedly and are winding and narrow, markerless tracking 

is the ideal solution for them. Moreover, since labora-

tory conditions are not exactly found inside a chemical 

plant, the Fraunhofer specialists had to play it safe and 

relied on a system that orients itself based on image 

features. The system detects significant features, such 

as corners, edges or colors, and thus identifies its own 

location and the spot where new components actually 

ought to be located. 

the Future is virtual

The experts from BASF and the Fraunhofer IFF concur 

that plant engineers will be unable to operate interna-

tionally in the future without virtual technologies, 

whether to plan a plant, promptly retrofit or expand  

a plant, monitor the progress of construction or pre-

pare for smooth commissioning. German plant engi-

neering needs competitive innovations in order to 

maintain its market position. The Fraunhofer IFF has al-

ready demonstrated what is feasible with various virtu-

al application projects. The potential is far from ex-

hausted, however. BASF is working on intensifying its 

use of virtual technologies in the future in order to 

maintain its leadership among chemical plant opera-

tors and remain state-of-the-art. The intention is to 

use standardized virtual reality even more intensively in 

the future. The Fraun hofer IFF will continue providing 

conceptual support. The common goal is to make the 

dream of a digital plant, which maps the entire life cy-

cle, reality. In both partners’ opinion, this is absolutely 

realistic in the medium-term. 

Axel Franke is Senior Engineering Manager at BASF

Contact:

Andrea Urbansky

Phone +49 391 4090-321 | Fax +49 391 4090-93-321

andrea.urbansky@iff.fraunhofer.de
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prethINkING processes
Dr. Raoul Fischer, Dr. Marco Schumann and Andr é Winge

The tool ing of large machines is  increas ingly geared toward future machining processes.  Custom-
ized solut ion such as v i r tual  representat ions and animat ions have long been in demand in large 
machine tool  manufactur ing to test  machinery on computers,  ant ic ipate machining operat ions 
and tra in future operators.
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prethINkING processes
Dr. Raoul Fischer, Dr. Marco Schumann and Andr é Winge

While they all turn, mill and bore, machining cells like the 

“Vertimaster” or “Horimaster” manufactured by Schiess in 

Aschersleben are custom built, each constructed for quite par-

ticular and predefined jobs. Experience has shown that, in the 

end, customers neither need nor use some of the expensive 

features and the one or the other option at all. Anyone look-

ing to purchase a machining cell and willing to spend a few 

mil lion euros expects the manufacturer to take a good look at 

their production processes and present customized solutions. 

This covers everything from feasibility studies to development 

and integration of entire production processes and new tech-

nologies up through economic feasibility studies. A machining 

cell’s design is also playing an ever greater role in buying deci-

sions.

Machining cell design has changed fundamentally in recent 

years. Design data linked with original controllers are used for 

three-dimensional representations in virtual environments. Pro-

duction flows can thus be simulated and tested already during 

the design stage – on the original scale. Any viewing angle is 

possible in a virtual environment. One can travel upward with 

the control unit to assume the actual position of an operator 

and take a close look at and around the machine. Workpieces 

can be clamped and removed, tools can be changed, the ma-

chine can turn, mill, bore and cut – everything virtually and yet 

quite realistically: This technology helps design machines that 

are easier to operate and service.

really controlling virtual machines

All this can be done at the Fraunhofer IFF’s Virtual Develop-

ment and Training Centre VDTC in Magdeburg. Parts of a ma-

chine controller can be tested on a virtual model of the real 

machine before it is put into operation. Interactive computer-

ized visualizations and simulatio ns reproduce complex struc-

tures and processes vividly and realistically. Vir tual models con-

vey an extensive, three-dimensional impression of a product al-

ready in its early stages of development. Its design can be 

tested, dimensions can be verified and sources of potential er-

rors can be detected before production.
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Consequently, using digital models for the integrated plan-

ning, testing and control of product development processes is 

one main application. Furthermore, interactive visualization 

and simulation are growing increasingly important in sales 

since they provide potential customers a persuasive impression 

of a fi nished machine or complete system before a purchase. 

A plant manufacturer can involve the customer in other devel-

opment and production processes in the planning and design 

stage, thus producing a product customized to their special 

needs.

Magdeburg’s Fraunhofer specialists at the VDTC connected a 

fully functioning  heavy machine tool controller with its virtual 

model. Connecting the real controller with the virtual model  

environment allows parallel completion of development 

 processes in pertinent technical domains: Design engineers 

work in their accustomed CAD environment. Control engi-

neers are enabled to develop their software on a virtual model 

of the machine in parallel. They can even work on the real 

controller at the same time. The virtual model of the machine 

created for this consists of a kinematics model and a perfor-

mance model. It reproduces the basic features of machine per-

formance. Machine operation and malfunctions can be 

tested already during the development stage. The ma-

chine can thus be optimized during the entire develop-

ment process. Beyond this, such a system can be used 

for diverse applications such as training of operators 

or CNC programmers. The virtual machine model is 

guaranteed to perform realistically. This makes train-

ing on the machine especially clear. The manufacturer 

of a technical system can thus furnish customers with 

virtual training environments while the real machine 

is still in production. The customer benefi ts from be-

ing able to train operators at an early stage in an 

environment in which possible operating errors do 

not cause any damage to the real machine. In ad-

dition, valuable time is saved because operators 

have already acquired initial experiences operating 

the machine before it is put into operation.

The virtual model connected with the real controller during 

the machine’s operation delivers other benefi ts. On the one 

hand, model parameters can be obtained from the real ma-
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formance. Machine operation and malfunctions can be 

tested already during the development stage. The ma-

chine can thus be optimized during the entire develop-

ment process. Beyond this, such a system can be used 

for diverse applications such as training of operators 

or CNC programmers. The virtual machine model is 

guaranteed to perform realistically. This makes train-

ing on the machine especially clear. The manufacturer 

of a technical system can thus furnish customers with 

virtual training environments while the real machine 

is still in production. The customer benefi ts from be-

ing able to train operators at an early stage in an 

environment in which possible operating errors do 

not cause any damage to the real machine. In ad-

have already acquired initial experiences operating 

The virtual model connected with the real controller during 

the machine’s operation delivers other benefi ts. On the one 

hand, model parameters can be obtained from the real ma-

The real heavy machine tool from Schiess GmbH. 

Photo: Sebastian Lorbeer / Schiess GmbH 
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chine’s performance. The machine model can be made so pre-

cise that alterations of the machine’s confi guration can be test-

ed and implemented parallel to routine operation, thus mini-

mizing the duration of modifi cations. Similarly, connecting the 

machine model to the real machine makes it possible to docu-

ment current operating parameters parallel to routine machine 

operation and thus diagnose its condition.

staff training in a virtual 
Environment

What might sound like wishful thinking is reality in Aschersle-

ben. Future operators are trained in virtual environments on 

precisely the machine they will be operating long before its de-

livery. Every operation, every movement and every tool change 

can be simulated and practiced as often as desired. This is an 

important argument since training frequently used to take up 

several weeks after commissioning. To offer such services, 

Schiess established a research and development unit and a re-

search network, including an innova  tion clus ter with the 

Fraunhofer Institute for Factory Operation and Auto mation IFF, 

Otto von Guericke University Magdeburg and several 

suppliers. “We are able to make use of our nearly 

century and a half of experience and offer customers 

customized and functioning solutions,” says Thomas 

Rühmland, Schiess’s Director of Engineering. Custom-

ers ultimately receive machining cells with optimized 

variability, performance and dimen sions. This is cost ef-

fective because the manufacturing price is naturally 

lower. Special tools and tool com bina tio ns shorten proj-

ect periods signifi cantly. The savings can be expressed in 

hours and euros – and is absolutely part of the contract. 

This also illustrates how the business has changed.

Integrating Processes

Gear cutting is another example of this development. 

Companies usually purchase their own gear cutting ma-

chine. This investment in particular will become superfl u-

ous in the future. When rough gears are needed, for a 

swiveling crane or a conveyor for instance, the process can 

be integrated in a large machining cell. Schiess has long since 

outfi tted a large carousel lathe with its own gearing head. This 

enables the customer to spline indoors and outdoors.

The examples underscore how individual customer demands 

have become. A machine manufacturer’s services no longer 

solely consist of manufacturing a machine with maximum pre-

cision and reliability. Rather, manufacturers must understand 

customers’ processes, develop a solution for their jobs and 

problems and design a matching machine. Schiess GmbH ap-

plied precisely this principle to its new “Aschers leben” product 

line in the medium-sized machining cell segment.

The new products with this label are also modularly designed 

so that machines can be customized to customers’ needs. This 

means that the basic machine, consisting of frame, base and 

table, is standardized. In addition, certain features and options 

are shared by all machines. They are equipped with absolute 

measurement systems, all of the axes of the tool change func-

tion electrically and drill bits and tools are changed fully auto-

matically. The customer provides the answer to questions about 

a optimal power for a drive or the selection of the right tools 

are answered as they come up.  

Contact:

Dr. Marco Schumann

Phone +49 391 4090-158 | Fax +49 391 4090-115

marco.schumann@iff.fraunhofer.de

Otto von Guericke University Magdeburg and several 

suppliers. “We are able to make use of our nearly 

century and a half of experience and offer customers 

customized and functioning solutions,” says Thomas 

Rühmland, Schiess’s Director of Engineering. Custom-

ers ultimately receive machining cells with optimized 

variability, performance and dimen sions. This is cost ef-

fective because the manufacturing price is naturally 

lower. Special tools and tool com bina tio ns shorten proj-

ect periods signifi cantly. The savings can be expressed in 

hours and euros – and is absolutely part of the contract. 

This also illustrates how the business has changed.

Integrating Processes

Gear cutting is another example of this development. 

Companies usually purchase their own gear cutting ma-

chine. This investment in particular will become superfl u-

ous in the future. When rough gears are needed, for a 

swiveling crane or a conveyor for instance, the process can 

be integrated in a large machining cell. Schiess has long since 

outfi tted a large carousel lathe with its own gearing head. This 

The virtual model of the heavy machine tool can be shown any-

where with just a commercially available PC.

Graphic: Schiess GmbH
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RWE Power AG’s bucket-wheel  excavator 289 
was given i ts  f i rst  “face- l if t” after  over thir ty  years of opera-

t ion in Hambach open-pit  mine.  A scheduled overhaul  entai led insta l l ing 
a new bal l  bear ing in the giant’s  s lewing superstructure.  At the least ,  a good 5 

000 tons have to be l if t  and moved. The 279 sta in less steel  bal ls  had to be replaced 
whi le constant ly  subjected to a high load. The chal lenge for engineers and technic ians 
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mIllImeter work 
For a GIaNt

makING maINteNaNce 
oN a bucket-wheel excavator 

vIrtually experIeNceable
Tina Haase
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i s  enormous s ince each of the 279 bal ls  weighs 
135 ki lograms, has a diameter of 320 mi l l imeters and 
bears 18 tons.  V irtual  technologies from the Fraunhofer Inst i tute 
for Factory Operat ion and Automation IFF were instrumental  in the speedy 
and correct  complet ion of the maintenance act ion.
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Hambach open-pit mine in the Rhine lignite fi eld between 

Jülich in the Düren District and Elsdorf in the Erft District is as 

large as a city, around 370 meters deep. It was started in the 

town of Hambach in Niederzier township in 1978 and is the 

largest open-pit mine in Germany. 2.5 billion tons of lignite 

deposited as deep as 450 meters beneath the mining fi eld 

cover 85 square kilometers. Approximately 40 million tons of 

lignite are hauled from this fi eld annually. An estimated 1.68 

billion ton s of lignite can still be mined. The lignite was pro-

duced by large forests and bogs and formed in the Lower 

Rhine Basin over a period of 25 million years. It is mined by 

the largest and most spectacular excavators in the world, in-

cluding excavator 289, which is 220 meters long and 94 me-

ters high. This giant weighs in at around 12 730 tons – nearly 

twice the weight of the Eiffel Tower. It can mine 240 000 cu-

bic meters a day – enough to fi ll up a soccer stadium 30 me-

ters high.

superlative actions

The giant with 20 000 kW of power has been dependable 

since it went into operation in 1978. So that it stays so, those 

in charge have given it an overhaul and replaced its ball track. 

The excavator swivels on this bearing with a diameter of 20 

meters. What sounds simple, is a complex affair in practice, 

which must be planned and prepared precisely: The experts 

from RWE Power and staff from partner companies used fi f-

teen hydraulic props to raise the excavator’s 4 800 ton super-

structure in order to get to the 279 balls that enable the steel 

giant to pivot. A heavy mobile crane hoist the balls fi fteen me-

ters where they are fi tted into the ball track precisely to the 

millimeter. Experts from the Fraunhofer IFF were instrumental 

in the smooth execution: Their virtual interactive map of indi-

vidual steps in combination with additional information stored 

in the model supported the planning and implementation of 

the maintenance action. 

securing company know-how

Maintenance on a bucket-wheel excavator is a gigantic under-

taking without parallel. Technical challenges result from the 

size and complexity and downtime incurs costs. Normally, out-

side staff has to be consulted and extra equipment such as all-

terrain cranes, lowboys, scaffolding and hydraulic tools, must 

be rented. An additional challenge is the action’s infrequency: 

Since the giant excavator’s ball tracks normally only have to be 

replaced after thirty years of operation, securing know-how is 

all the more important. 

visualization as best practice

The Fraunhofer researchers’ job was to fi rst deterrmine wheth-

er three-dimensional visual support of the individual steps 

would facilitate the scheduled maintenance action. The aim 

was to visualize the scheduled process and make it experienca-

ble before it was really executed. The specialists from RWE 

Power were already familiar with virtual learning environ-

ments, which the Fraunhofer IFF had developed together with 

RWE Technik Center Pri mär technik in Wesel in the past. They 

visualized and prepared transformers and circuit breakers (see 

p. 32 in this issue) for interactive training. The question of 

whether this technology also holds potential for the mainte-

nance of such an excavator came up in the project with RWE 

Power. In order to use it as a basis for training for the staff in-

volved at the site, the virtual scenario had to be ready before 

the action began. The Fraunhofer researchers proceeded by 

fi rst having a team of computational visualists and mechanical 

engineers create a virtual model of the excavator based on its 

design data and then visualized the operation, available in text 
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The virtual model of the gigantic bucket-wheel excavator at Ham-

bach open-pit mine can be presented in nearly original size in the 

VDTC’s Elbe Dom in Magdeburg.
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format, as best practice. Additionally, they created animations, 

selected suitable views and formulated explanatory texts. The 

interactive visualization system, the Virtual Development and 

Training Platform, or VDT Platform for short, developed at the 

Fraunhofer IFF served as the tool. A multitude of system up-

grades make it modifi able for the needs of a specifi c project. 

Thus, it can even reproduce gigantic equipment such as buck-

et-wheel excavator 289 three-dimensionally. Specifi c proxy ge-

ometries such as tools, hammers or bolts were designed and 

subsequently integrated in the virtual interactive environment 

where they were animated. 

immersing in virtual Environments

The applications created on the VDT Platform  can be used 

fl exibly and run on a commercially available PC with keyboard 

and mouse as input devices. Retaining its functions, the sys-

tem can also be used with complex peripheral hardware, thus 

intensifying the sensation of immersion. The biggest 360 de-

gree laser projection system in Germany, the Elbe Dom at the 

Fraunhofer IFF’s Virtual Development and Training Center 

VDTC is ideal for presenting the virtual excavator’s huge di-

mensions. The Elbe Dom is cylindrical and has a diameter of 

16 meters and a height of 6.5 meters and thus a 360 degree 

laser projection surface of over 300 square meters. The 360 

degree projection surface gives viewers the sensation of being 

right in the middle of a vir tual environment.

animations for Every work step
Even on a monitor of average size, the interactive 3D model of 

the excavator delivers insights and views, which would never 

be possible in reality. A few clicks reveal the excavator’s de-

sign. The maintenance team can view it from all sides on a 

monitor and even look inside without having to be on site. If 

necessary, distracting objects can simply be hidden. Fraun-

hofer researchers created animations of every single step of 

disassembly and assembly for the interactive visualization. The 

outcome was a virtual 3D model, which individually maps over 

100 steps for the assembly and disassembly of ball tracks. Ad-

ditional technical information and key data, such as the height 

to which the superstructure is raised and the tools used, were 

stored for each step. The VR experts integrated further infor-

mation in photos, videos, assembly manuals or design docu-

ments at relevant points, thus compiling a virtual manual and 

documentation. It is the basis for the planning and execution 

of such maintenance actions and can be used as a documen-

tation tool as well as to support training actions.

visualization as discussion platform 

While the virtual model was primarily intended to be a basis 

for training, the nature of the VR application changed gradu-

ally over the course of the project as RWE staff increasingly 

uses the visualization as a discussion platform: Teams dis-

cussed the action’s workfl ow whenever they met. They 

thought through the replacements of the ball tracks step by 

step on the virtual model. Dr. Carsten Geisler, engineering 

manager in the production unit at RWE Power AG’s Hambach 

open-pit mine, confi rmed that the visualization also enabled 

RWE staff without technical expertise to understand and dis-

cuss the workfl ow with technical experts on equal terms: “In 

the project, we succeeded in enabling staff from various do-

mains to discuss on the same level and have a common un-

derstanding, thus ensuring that the project proceeded opti-

mally.”

Everyone has a say in a virtual 
model

So-called net meetings were held to make project and time 

management effi cient. The virtual scenario was started in 

Magdeburg and transmitted by Internet to a screen in a con-

ference room at RWE Power in Hambach. This presentation 

simplifi ed communication tremendously – everyone saw the 

same picture, which boosted understanding.

According to Bg289 project manager Mark Eberlein, in charge 

of technical support for bucket-wheel excavator mechatronic 

systems at Hambach open-pit mine, “being able to adopt dif-

ferent angles of view, some of which are impossible other-

wise, collectively in real time is unique. It delivered much new 

knowledge, which was incorporated in the planning stage 

and later in implementation.”
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RWE staff acquired specialized knowledge, for instance, on 

methods for replacing ball cages as ergonomically as possi-

ble while adhering to every occupational safety standard. 

This issue had not even been raised earlier because it had 

not been obvious and thus was difficult to grasp. At a 

meeting, the experts sketched a service trolley to simplify 

the necessary work steps, which Fraunhofer specialists 

then integrated in the workflow as a 3D model. This ser-

vice trolley is now supporting technicians working at the 

site. 
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When an excavator is overhauled, its ball track has to be replaced. 

Methods of digital engineering can simulate the process down to 

the minutest detail.

From training to documentation 
tool

In addition to fostering such inspirations, the visualization 

of the excavator and the individual work steps also serves 

as a documentation tool. Work steps of disassembly and 

assembly can, for instance, be supplemented by photos 

and video sequences shot at the work site, thus producing 

verifiable documentation of the maintenance action, which 

RWE Power’s technicians can reference for similar types of 

bucket-wheel excavators. This constitutes a valuable base 

of know-how for future maintenance actions. Given the 

impending generational change at the company, this add-

ed value is becoming increasingly important. 

Contact:

Tina Haase

Phone +49 391 4090-162 | Fax +49 391 4090-115

tina.haase@iff.fraunhofer.de
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The maintenance of high voltage equipment can be l ife 
threatening whenever specif ied procedures are not fol-
lowed meticulously.  Knowledge of the sequence and 
t iming of procedures and, above a l l ,  their  careful  execu-
t ion are a maintenance technic ian’s  l ife insurance. 

RWE and Alstom are qual ify ing their  serv ice technic ians 
with v i r tual  models  f rom the Fraunhofer IFF because 
they learn what to do – whether in the v i r tu a l  or  real 
wor ld – faster  and because i t  i s  much safer:  After  a l l , 
nobody is  in danger of in jury from electrocut ion in cy-
berspace.

electrIFyING 
work
Tina Haase

“Where did this oil spot come from?” – is a question an ser-

vice technician has to answer just after opening the cover of a 

circuit breaker operating mechanism in order to service it. Cir-

cuit breakers separate high voltage systems of up to 420 000 

volts. The adjacent voltage is so high that it causes intense 

electric arcs. Utmost caution is required. Nothing can happen 

this time  because the service technician practiced this proce-

dure in an interactive learning scenario that is safe for people 

and equipment. Researchers at the Fraunhofer IFF and their 

partners at BIT (Berufsforschungs- und Beratungsinstitut für in-

terdisziplinäre Technikgestaltung e. V.) developed this learning 

environment specifically for RWE and Alstom. Trainees learn 

not only how to perform a fault analysis but also how to elimi-

nate faults in detail. The learning scenario is employed in inter-

nal seminars for electricians and maintenance technicians. At 

the Technik Center Primärtechnikaintenance, experts train on 

high voltage equipment with voltage levels of up to 420 kV. 

The training curriculum includes maintenance, inspection and 

repair. The oil spot in the operating mechanism can have sev-

eral causes. It may be perfectly harmless: A chain might be too 

greasy and grease may have dripped down inside the warm 

enclosure. The cause may be something completely different. 

The service technician suspects that the damper is leaky and 

therefore measures the time paths. The suspicion is confirmed 

and the service technician replaces the damper. 

money saving safety

The procedure can last up to two hours, not a long time for a 

young and inexperienced electrician performing this task for 

the first time. Nine other colleagues complete the exercise at 
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the same time. If every single one of them were to spend two 

hours trying to identify and eliminate the faults on a real operat-

ing mechanism, the training course would go on a very long 

time. Real circuit breakers cannot be used for practice because 

they are integrated in high voltage systems. Thus, intensively pre-

paring every trainee by having him or her work with the virtual 

learning scenario saves time and money and is, above all, much 

safer for people and equipment. A maintenance technician per-

forming a fault analysis in the field has to establish the circuit 

breaker’s condition at that moment. Is the closing spring or trip-

ping spring under tension? What injuries are risked when open-

ing the circuit breaker and working on it manually? One does 

not want to cause it to switch accidentally. Complete jobs or in-

dividual procedures can be repeated in virtual models down to 

the minutest detail at any time. That is an important advantage 

for a technician maintaining high voltage equipment. Since some 

types of circuit breakers only require servicing every eight to ten 

years, an intermediate step is easily forgotten. Reviewing the pro-

cedure before inspecting a real circuit breaker is significantly safer. 

Risks should not be taken, be they ever so small.

learning significantly Faster by doing

Wilhelm Termath from BIT explains the educational principle be-

hind virtual interactive training environments: “Vocational learning 

entails doing. It is essential that students acquire the capability to 

act. A service technician should not only learn isolated technical 

knowledge but also master procedures perfectly. The necessary 

technical knowledge will be referenced when actually completing 

work orders. A virtual environment’s special potential is the capa-

bility to complete real operations.”



34 IFFOCUS 2/2011

sure can, for example, simply be hidden when 

it blocks a view. Components obscuring one’s 

view can be changed into transparent ele-

ments with one click. Color highlights quickly 

direct attention to any detail being addressed. 

Virtual interactive learning scenarios are espe-

cially popular among younger users, who play 

video games and grew up using computers. 

They are happy to use something on the job, 

which is usually reserved for leisure. Such us-

ers have high expectations of a virtu al model, 

though. Since the comparison with video 

games on one’s private computer is inevitable, 

their acceptance of a scenario as a whole is 

contingent on the attractiveness of the graph-

ics, the ease of use and the level of interac-

tion. The developers at the Fraunhofer IFF

are aware of this of course and therefore

designed a very elaborate virtual interactive 

model. Service managers from RWE and man-

ufacturers and developers at Alstom were 

deeply involved. They jointly produced a truly 

vivid and extremely rea listic model of a circuit 

breaker. The movements made by contacts in 

the operating mechanism trigger and the sub-

sequent behavior of the gas inside were de-

fi ned quite precisely. The gas was depicted in 

varying yellow tones, denoting pressure and 

temperature, for better visibility. Electrical cur-

rent on the other hand fl ows in red. 

Acceptance among users with little experi-

ence with computers has been quite varied. It 

grows as their profi ciency with computers and 

virtual reality increases. Their inhibitions are 

no greater than toward com puters in general.

The researcher hypothesizes that training on a 

virtual model expedites learning signifi cantly 

faster than conventional methods. Traditional 

training programs impart practical skills theo-

retically with PowerPoint presentations for 

hours in a classroom. Fraun hofer researchers 

and their partners at BIT are currently prepar-

ing a series of tests with maintenance techni-

cians from RWE and Alstom in order to prove 

this hypothesis with facts, . 

One group will attend a classic training semi-

nar with PowerPoint presentations. A second 

group will be taught the same material but in 

a virtual learning scenario. After four weeks, 

both groups will have to complete the proce-

dure on a real system. This will reveal whether 

the second group trained in virtual reality actu-

ally works faster and makes fewer errors than 

the fi rst group. This would deliver proof that 

trainees learn more by completing assign-

ments on a virtual system than when they are 

taught using PowerPoint presentations. 

yellow gas and red 
Electricity: learning with 
virtual reality is Fun and 
motivating 

Practical experience from training programs 

demonstrates more than just that virtual mod-

els facilitate learning. Active interaction cap-

tures attention better than passive reception. 

Trainees’ motivation increases. Learning is 

more fun because virtual reality enlivens les-

sons with, among other things, the many me-

dia such as videos and exploded views inte-

grated in the learning environments. Trainees 

are familiar with such materials. The capabili-

ties of virtual representations make correla-

tions clear much faster than the use of such 

materials individually. A circuit breaker’s enclo-
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Looking deep inside a virtual circuit breaker. 

Colors highlight the movements of electricity 

and gas.
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Retaining and Imparting 
Experts’ Knowledge

RWE and Alstom are convinced of the benefi ts 

from learning in virtual environment. “Combin-

ing interactive assignments and the virtual model 

enables us to provide training on our high volt-

age products effi ciently and sustainably. This in-

novative approach so impressed us in use that 

we will be intensifying our collaboration with the 

Fraunhofer Institute,” says Dr. Amir Dayyari, Ser-

vice Operations Director Alstom Grid GmbH, re-

counting his experience. Thorsten Tabke, Project 

Manager at RWE, is thrilled about virtual reality. 

“In addition to its outstanding capabilities in ad-

vanced training, this system furnishes us a sim-

ple, self-explanatory tool for saving know-how, 

which both system operators and manufacturers 

are using together. This is best prac tice from 

manufacturing, operation and service. 

We are using this tool to secure technical and 

procedural knowledge from two sources: equip-

ment manufacturers and system operators. Vir-

tual reality is an outstanding platform for Alstom 

and RWE’s collaboration in operation and main-

tenance.” The virtual model of a circuit breaker 

is being prepared as a self-learning medium for 

service technicians. In the future, they will be 

able to use it to review their basic knowledge in 

detail right before any specifi c job. In addition, 

the know how of long-time RWE and Alstom 

staff will enter into further development of the 

learning module. This will make it possible to in-

tegrate valuable personal experience and special-

ized knowledge and save it for the company, 

thus making the learning medium an expert sys-

tem from which not only RWE and Alstom will 

pro fi t. Every service technician will be provided a 

base of knowledge, which is retrievable at any 

time and increases safety in daily encounters 

with high voltage equipment. Well maintained 

systems are ultimately more reliable and this, in 

turn, benefi ts consumers, i.e. every single one of 

RWE’s electricity customers. 

Switchgear manufacturer Alstom plans to use 

the virtual interactive model interna tionally. It 

sells sixty to seventy percent of its circuit 

breakers abroad. Sales staff will use the virtual 

circuit breaker to show potential customers 

their products’ merits. Such advanced and re-

alistic product presentation enhances market-

ing whether at trade fairs, on the Internet or 

during a visit to a customer. An appealing side 

effect is the projected image of a company 

that naturally works with the latest technolo-

gies and is thus the market leader. The virtual 

circuit breaker will also be delivered to cus-

tomers as an assembly and commissioning 

manual, thus sparing them from reading 

thousands of pages of fi ne print. It will also 

be put to good use to qualify technical spe-

cialists. 

s a F E ly  i N t o  t h E  F u t u r E 

w i t h  r E l i a b l E  t E c h N o l -

o g y

The virtual interactive learning scenario is the 

outcome of close collaboration with our in-

dustry partners RWE and Alstom in the joint 

project ViERforES in which researchers intend 

to make technical systems safer and more reli-

able. The Fraunhofer IFF Magdeburg, Otto 

von Guericke University Magdeburg, the 

Fraunhofer IESE in Kai sers lautern and the 

Technische Uni versität Kaisers lautern are part-

ners in the ViERforES project, which is sup-

ported by the Federal Ministry of Education 

and Research (Project Ref. No. 01IM08003).

Contact:

Tina Haase

Phone +49 391 4090-162

Fax +49 391 4090-115

tina.haase@iff.fraunhofer.de
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Experts’ Knowledge

RWE and Alstom are convinced of the benefi ts 

from learning in virtual environment. “Combin-

ing interactive assignments and the virtual model 

enables us to provide training on our high volt-

age products effi ciently and sustainably. This in-

novative approach so impressed us in use that 

we will be intensifying our collaboration with the 

Fraunhofer Institute,” says Dr. Amir Dayyari, Ser-

vice Operations Director Alstom Grid GmbH, re-

counting his experience. Thorsten Tabke, Project 

Manager at RWE, is thrilled about virtual reality. 

“In addition to its outstanding capabilities in ad-

vanced training, this system furnishes us a sim-

ple, self-explanatory tool for saving know-how, 

which both system operators and manufacturers 

are using together. This is best prac tice from 

manufacturing, operation and service. 

We are using this tool to secure technical and 

procedural knowledge from two sources: equip-

ment manufacturers and system operators. Vir-

tual reality is an outstanding platform for Alstom 

and RWE’s collaboration in operation and main-

tenance.” The virtual model of a circuit breaker 

is being prepared as a self-learning medium for 

service technicians. In the future, they will be 

able to use it to review their basic knowledge in 

detail right before any specifi c job. In addition, 

the know how of long-time RWE and Alstom 

staff will enter into further development of the 

learning module. This will make it possible to in-

tegrate valuable personal experience and special-

ized knowledge and save it for the company, 

thus making the learning medium an expert sys-

tem from which not only RWE and Alstom will 

pro fi t. Every service technician will be provided a 

base of knowledge, which is retrievable at any 

time and increases safety in daily encounters 

with high voltage equipment. Well maintained 

systems are ultimately more reliable and this, in 

turn, benefi ts consumers, i.e. every single one of 

RWE’s electricity customers. 
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savING electrIcIty
wIth a computer 
mouse aNd INtuItIoN
Helge Fredrich and Nicole Mencke
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eNerGy maNa Gers 
learNING IN vIrtual 
worlds

Increas ingly,  there are a l ternat ives to c lass ic  c lassroom teaching. 
V ir  tu a l  t ra in ing courses are often more f lex i  b le,  less  expensive 
and more eff ic ient.  Energy managers in Saxony-Anhalt  are now 
being taught in a v i r tual  factory to locate e lectr ic i ty  guzzlers ,  de-
velop expedient fa l lback solut ions or opt i  mize areas of product ion 
in real  t ime and real ist ica l ly . 
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A door slowly opens to reveal a workroom with computers 

and office equipment. The absence of people in the rooms 

bothers no one. Visitors are there to optimize energy con-

sumption in the Bernburg virtual factory. It exists on a hard 

drive and serves one purpose only. It is used to optimize ener-

gy managers’ training. By clicking the mouse, trainees can re-

trieve details on every machine and device they discover on 

the monitor. How many watts does the copier consume? Does 

a machine have to be on standby during breaks? Does replac-

ing a CRT monitor with an LCD display make sense? There is 

no lack of tasks and ideas for potential savings. 

Each user must decide what action to take to optimize elec-

tricity consumption in a vir tual environment in real time. The 

system records the decisions and delivers analyzable results im-

mediately. It assures a constant overview of energy consumers. 

Every scenario employed can be varied and modified for a par-

ticular assignment. The institute’s years of experience play a 

role here. The researchers identify expedient approaches and 

work on educational methods in such environments.

Faster comprehension for trainees

The “Virtual Energy Management Awareness Raising and 

Qualification Scenario” intentionally bears a resemblance to a 

movie or computer game. Young people demonstrate a great-

er affinity for learning and shed inhibitions easier with such 

applications. In advanced training, Fraunhofer experts expect 

sudden insights to replace less frequent computer users’ initial 

reservations. More experienced users display demonstrably 

more complex and operational thinking. 

The Fraunhofer IFF researchers’ work is nothing banal. The 

project contains clear educational components. As a learning 

environment, the virtual factory reproduces reality and imparts 

valuable decision-making skills. Virtual technologies are espe-

cially well suited for this because realistic interactive models 

enable users to approach tasks visually and thus memorably, 

which they might confront every day on the job. This facili-

tates learning driven by action and experience, which is safe 

and independent of time and place.

years of Expertise in digital  
Engineering

The institute’s experience with virtual reality played a signifi-

cant role when the unusual factory was being “built”. The 

Fraunhofer IFF has been working on digital technologies since 

its founding in the early 1990s. Today, it is one of Germany’s 

leading centers of expertise in digital engineering and virtual 

training applications. Its Virtual Development and Training 

Centre VDTC, opened in 2006, has technical facilities and 

equipment found nowhere else in the world. Engineers and 

researchers can plan, develop and test complete chemical 

plants, equipment or vehicles in computer simulations there 

on a scale of 1:1. From the outset, Magdeburg’s specialists 

have additionally worked on approaches to using digital copies 

of technical systems and solutions to train and educate staff 

that will be working on the real systems later. The institute in 

Saxony-Anhalt’s thus has unparalleled expertise in the field of 

vir tual interactive learning.

diverse Fields of application

This specialized knowledge is applied to a wide variety of fields 

such as training of CNC machine operators and safety training 

of pilots or chemical workers or for industrial assembly and 

            

Learning to manage energy easily on the computer. 
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maintenance manuals. Vir tu al reality has proven to be an ideal 

means to train procedures safely and cost effectively and visu-

ally impart functional and physical correlations of equipment, 

machinery and other technical systems.

Marketing is another application. New products, systems or 

even entire sites can be presented at trade fairs or to compa-

nies in detail and interactively before they even exist in order to 

provide the targeted audience an initial impression of plans.

Virtual technologies prove their worth in design and develop-

ment, says Fredrich. Both physical properties an functioning 

models can be tested in virtual environments. To a certain 

point, that eliminates otherwise elaborate tests with tradition-

ally built models. Even urban planning scenarios, such as the 

visitor center designed for Luther’s birthplace in Eisleben, Sax-

ony-Anhalt, can be represented and facilitate city planners and 

architects work. The can create solutions in a virtual environ-

ment and study a building’s impact on its surrounding. 

trainees learn to manage Energy 
virtually

Training is thus one of many practical applications for VR tech-

nologies. In VR environments, Magdeburg’s experts develop 

complete factory buildings for their business clients in which 

future staff can get to know every corner or practice proce-

dures. Machinery can be fully assembled or disassembled for 

training purposes so that staff learn to master their operation. 

One of the latest related projects is the Bernburg virtual facto-

ry. It has been proving its performance since 2010 and is part 

of an extensive research project supported by the state of Sax-

ony-Anhalt and the European Social Fund. The Fraunhofer IFF 

researchers partner in the virtual factory is BTZ Bildungsgesell-

schaft Bernburg GmbH. CEO Jens Kramersmeyer sees poten-

tial in this collaboration. “We are actively involved in every-

thing that has to do with renewable energy and energy man-

agement,” he says. He views the virtual scenario as a major 

opportunity to expand training on different levels. New learn-

ing methods would be of invaluable service.

A virtual interactive model of a stamping press for Staedler pencils developed by Magdeburg’s Fraunhofer researchers to train operators.
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Programs on energy, consumption and optimization rely on 

the virtual factory. Since the BTZ is in a training association re-

sponsible for 150 apprentices from thirty companies in its 

home region, it offers courses for vocational interns. 

BTZ trainers are teaching the principles of energy production 

and consumption in a lengthy training action. Future energy 

managers are being enabled to optimize consumption for a 

wide range of clients. This training them to identify potentials 

for savings and opportunities to reduce carbon footprints and 

cut costs by replacing energy consumers. The learning environ-

ment reproduces reality and can thus teach a wide array of 

skills. Virtual reality technologies are ideal because they enable 

users to approach tasks visually and thus memorably, which-

they might confront every day on the job. “We also want to 

teach school students about energy,” reports Kramersmeyer. 

Fifty students from Carolinum Highs School in Bernburg were 

at BTZ to learn more about energy. Businessmen were sitting 

at computers right next to them for advanced training. The 

CEO sees it as a success whenever “pseudo-knowledge” is 

clearly refuted. Naturally, course attendees are supposed to 

learn how to identify, balance and optimize energy consum-

ers. The project with Magdeburg’s Fraunhofer Institute is not 

yet finished for him. His ideas go further. “I would like to see 

the computer program developed further and used at schools 

among other places, he says. He’s thinking outside of his own 

box and would like to raise awareness for sensible energy con-

sumption and points of reference for renewable energies at an 

early stage.

Contact:

Helge Fredrich

Phone +49 391 4090-129 | Fax +49 391 4090-115

helge.fredrich@iff.fraunhofer.de

BTZ faculty BTZ teach the principles of energy production and 

consumption using a virtual interactive learning environment 

from the Fraunhofer IFF modified for the needs of training. 
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As the restructuring of the eastern German economy began 

in the early 1990s, huge investments were made in Saxony 

and Saxony-Anhalt’s chemi triangle. This commitment also 

confronted business, government and research with major 

challenges. Local companies needed to be involved in in-

vestments and made fit for the global market’s demands.

Prof. Michael Schenk, Director of the Fraunhofer IFF Mag-

deburg, Bart Groot, CEO of Olefinverbund GmbH, and 

Bengt Svensson, CEO of Stork Comprimo GmbH, estab-

lished an organization 1996, which pursued the goal of en-

abling companies to take advantage of new opportunities 

and rapidly respond to new international customers’ de-

mands. Since the high degree of specialization in process 

plant engineering SMEs necessitates collaboration among 

numerous companies when, for instance, a chemical plant is 

built, the organization quickly found a motto: Cooperation: 
Lone warrior to systems supplier.

Chiefly concentrating on knowledge transfer in its work, the 

organization’s mission is to transfer research findings to the 

field and innovations to companies as quickly as possible. 

Expediting innovation cycles, cutting costs and boosting effi-

ciency, by implementing the latest di gital engineering tools 

for instance, enables them to better respond to the demands 

of competition. Successful work in diverse joint projects and 

sys te  matic collaboration with companies through the value 

chain produced well established networks and collaborative 

relationships in and among numerous companies through-

out Germany. 

That has remained FASA’s specialization to this day. The  

organization initiates, supports and promotes collaboration 

and facilitates the development and implementation of 

innovati ve ideas by connecting research and business  

FASA: A ReliAble PARtneR in PlAnt engineeRing 
FoR FiFteen YeARS

partners with one another. Twice a year, the Cooperation 
in Plant Engineering Industry Working Group an out-

standing opportunity to exchange experience with other 

businesspeople, engineers and researchers. FASA Presi-

dent Andrea Urbansky, explains, “We consider ourselves a 

forum that brings Germany’s plant engineers together. The 

response has demonstrated that our approach is right and 

experts profit from the mutual exchange.” Since 2009, a  

Laser Scanning and Virtual Reality in Plant Engineering 
Industry Working Group has also been meeting twice a 

year. The Fraunhofer IFF lead managed the development 

and marketing of this new format geared toward needs. In-

dustry and research partners are jointly developing all kinds 

of laser scanning and virtual reality systems. An excellent 

discussion forum at which to present trends and prospects 

and access innovative developments, the industry working 

group has become a permanent fixture among plant engi-

neers and manufacurers.

FASA provide companies support to examine possibilities 

for and to obtain public funding. The organization also takes 

care of the recruitment of research partners and collabora-

tive project management. The organization will systematical-

ly expand its range of services for plant engineers in the fu-

ture and thus encourage businesspeople from the plant 

manufacturing industry to become members of FASA. 

We provide you the following services:
– Initiation of collaborative relationships 

– Execution of and support for research projects 

– Consulting on the acquisition of public funding

– Preparation and hosting of industry working group  

meetings and conferences

– Market and trend analyses

– Transfer and publication of research findings

FASA e. V.
Andrea Urbansky, President
Sandtorstrasse 22 | 39106 Magdeburg | Germany
Phone +49 391 4090-321 | Fax +49 391 4090 -93-321
urbansky@fasa-ev.de | www.fasa-ev.de
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saFe humaN-

robot INteractIoN 

aNd cooperatIoN

Dr. Norbert Elkmann

Bionic Trunk Kinematics for Safe Robot Applications for 

Human-Machine Interaction BROMMI.
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Along with c lass ic  appl icat ion scenar ios for robots 

in industr ia l  sett ings,  demand is  growing for new 

f ie lds of appl icat ions for serv ice robots and ass is-

tance systems without protect ive barr iers  in manu-

factur ing,  in medical  technology and in ambient 

ass isted l iv ing and households.  In the future,  ro-

bots wi l l  ass ist  in smal l  batch manufactur ing and 

support  surgeons dur ing operat ions or senior c i t i -

zens at  home. Phys ica l  contact between humans 

and robots is  unavoidable and often even des i red 

whenever they share a workplace or even work 

hand in hand. Given the current state-of-the-art , 

col l i s ions in such scenar ios are potent ia l ly  danger-

ous.  Assur ing that phys ica l  interact ion between 

humans and robots is  safe is  an integral  part  of 

the Fraunhofer IFF’s  research and development. 

The Fraunhofer IFF’s Robotic Systems Business Unit is working 

in every domain relevant to safe human-robot interaction and 

cooperation such as workplace detection of approaching peo-

ple and objects, safe kinematics and tactile sensor systems as 

collision detection and input systems. Current developments 

and technolo gies from ongoing projects are described below.

workplace detection of approaching people and ob-

jects: projection and camera system for optical work-

place monitoring 

Moving toward flexible and dynamic production and work en-

vironments, the Fraunhofer IFF has developed a novel and 

inno vative workplace sensing system based on projectors and 

cameras, which is remarkably inexpensive, highly reliable and 

flexible and largely unaffected by external light. Unlike previ-

ous optical workplace monitoring systems, the safeguarded 

zone is additionally visible to the human eye, thus rendering it 

conspicuously apparent to users. It can also project informa-

tion for users. The Fraunhofer IFF has a patent pending on its 

system. The novel workplace monitoring system enables ro-

bots to reliably detect approaching humans or objects and re-

duce their speed or stop. The projection of monitored safe-

guarded zones directly onto the environment, such as on a 

floor, is a distinctive feature. The surrounding cameras reliably 

detect intrusions into safeguarded zones that disrupt the pro-

jected lines or areas. Users are thus able to see active safe-

guarded areas and intrusions all the time. Rapid analysis algo-

rithms that detect intrusions in safeguarded zones allow re-

sponse times that positively predestine this system for use in 

time-critical applications. The precisely synchronized camera 

and projector and a special external light suppression system 

minimize the affects of ambient conditions such as changing 

lighting conditions or suddenly shadowing. The workplace 

monitoring system continuously checks the operation of all 

of its components and thus the complete system.

The projection and camera workplace monitoring system 

furnishes a variety of options to monitor safeguarded zones. 

A safeguarded zone’s size, shape and patterns as well as 

projected areas, frames and safe areas allow its use in a wide 

variety of scenarios and opens new possibilities for work-

place monitoring. The flexi ble combination of several projec-

tors and cameras makes it easy to adjust the size of the area 

monitored to the requirements of a specific application. The 

shape, size and location of safeguarded zones can also be 

customized dy namically as a function of a variety of ambient 

conditions and connected with a robot’s position or move-

ment control.

Users see both active safeguarded zones and intrusions. The 

camera is able to clearly detect projected lines and patterns 

even when external light or other optical influences are pres-

ent. Modulated light establishes safeguarded zones. The 

cameras are modified for modulated light and thus immune 

to dynamic ambient conditions, such as changing sunlight 

and shadows. This guarantees that disrupted or intact mark-

ings or projected patterns are detected reliably. 

projects on workplace detection of approaching  

people and objects 

Virtual and Augmented Reality for Maximum Embedded 

System Safety, Security and Reliability ViERforES, Subproj-

ect 1: Industrial/Robot Engineering Applications, support-

ed by the Federal Ministry of Education and Research

Experimental Evaluation of Advanced Sensor-Based Su-

pervision and Work Cell Integration Strategies EXECELL, 

supported by the European Clearing House for Open  

Robotics Development ECHORD
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safe kinematics: bionic trunk kinematics for safe robot 

applications for human-machine interaction brommi

The objective of the BROMMI project is to develop and test a 

robotic arm modeled after an elephant’s trunk. Unlike conven-

tional robotic arms, a trunk-like robotic arm does not have any 

pinch or shear joints, which harbor high risk of injury for hu-

mans. The development of new kinematics and complex con-

trols for hyper-redundant kinematics was therefore a key goal 

of development. 

The central element is a joint that can flex around two axes or 

execute a thrusting motion. All three of the multijoint’s move-

ments are generated by three folding kinematics. They are 

symmetrically aligned between two rigid plates axially, the  

upper and lower link always being connected with the particu-

lar plate by a rotary joint. Both links are in turn connected by  

a spherical joint. The BROMMI robotic arm consists of several 

such individual modules, any number of which can be config-

ured in a series. BROMMI robotic arm can thus shorten its 

length and bend like an elephant’s trunk. The system’s work-

ing space is comparable to that of classic industrial robots. 

Central control and distributed drive units are the robot con-

troller’s core elements. A central processor computes every ve-

locity and position trajectory online. A real-time compatible, 

embedded computer distributes the trajectories to the drive 

units. An external image processing system localizes objects 

and compensates positioning errors at the tool center point.  

            

Tactile sensors detect collisions safely. 
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A novel mathematical model of hyper-redundant kinematics 

was developed to compute the trajectories and an effective 

solution was also computed for the inverse kinematics.

an advanced lightweight robot arm for Flexible and 

mobile applications alEXa

A safe and portable lightweight robotic arm for flexible 

and localized jobs was developed in the ALEXA project. 

The ALEXA robotic arm consists of components from the 

igus® “robolink” modular robot kit. The robolink joints’ 

axes of rotation are actuated by antagonis tic pairs of draw-

wires and the motors are therefore mounted in a separate 

drive module. This additionally reduces the robotic arm’s 

total weight greatly. 

At present, the ALEXA robotic arm has five joints. Their  

draw-wires are guided through Bowden cables to the drive 

and control module where they are moved by a large-scale 

integrated slewing module that has a very low dead weight 

relative to its drive power. The special design of the ALEXA 

robotic arm’s base make it easily attachable to conventional 

tables or workbenches. At any rate, it is easily assembled and 

disassembled. Furthermore, the integrated Bowden cables  

facilitate installation and eliminate any special requirements 

wherever it is used.

A multi-camera system and visual servoing position the 

ALEXA robotic arm when it is gripping and depositing 

objects. Furthermore, integrated object detection allows 

intuitive and visual teaching.

safe tactile sensor collision detection systems on  

robots 

The Fraunhofer IFF has developed a novel sensor system that 

reliably detects sizeable collisions and contact with spatial 

resolution. The tactile sensor system can be applied to robots 

and machines of any shape as an artificial skin. Contact with 

them is detected reliably and the robot or machine comes to 

a halt when a permissible force is exceeded. Cushioning ele-

ments integrated in the artificial skin absorb strong collisions 

and compensates a robot’s braking distance until it comes to 

a stop.

The centerpiece of the tactile sensor system is a patent 

pending, flexible, textile transducer that maximizes mechani-

cal reliability. Instead of classic cables, textile conductors 

cover a matrix of flexible sensor cells. The pressure sensors 

are made of a conductive elastomer, which changes its con-

ductivity in response to pressure. The individual sensor cells 

are thus variable, pressure-sensitive resistors. Unloaded, they 

display a defined value. Deviations from this value are a 

measure of the force acting on the sensor. Every single sen-

sor cell has a fail-safe circuit, making damage or faults 

around the transducer reliably detectable. The sensor sys-

tem’s intrinsic safety is an important basis for its use as a 

safety sensor.

One of the sensor system’s distinctive features is the capabil-

ity to integrate cushioning layers for specific applications. 

Special shock-absorbing materials can be integrated in 

transducers, which reliably detect a contact signal nonethe-

less. This function enables a robot to brake without subject-

ing the collision partner to high forces. A robot’s speed, 

geo metry, response time and braking distance are factors 

crucial to the design of cushioning zones.

Contact:

Dr. Norbert Elkmann

Phone +49 391 4090-222 | Fax +49 391 4090-93-222

norbert.elkmann@iff.fraunhofer.de

projects on safe kinematics 

Bionic Trunk Kinematics for Safe Robot Applications 

for Human-Machine Interaction BROMMI, supported 

by the Federal Ministry of Education and Research, su-

pervised by the German Aerospace Center’s Project 

Agency

An Advanced Lightweight Robot Arm for Flexible and 

Mobile Applications ALEXA, supported by the Europe-

an Clearing House for Open Robotics Development 

ECHORD
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the 
respoNsIve 

cushIoN
Martin Woitag 

Being bedr idden because of i l lness or conf ined 
to a wheelchair  can have grave consequences for an 

indiv idual ’s  sk in.  Decubitus ulcers,  so-cal led bedsores, 
are a danger.  The Fraunhofer IFF in Magdeburg has 

developed an innovat ive response to avert  th is . 
A “wel lness cushion”senses and equal izes 

pressure se lect ive ly .
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Immobility is unavoidable at times and that can have conse-

quences for people who rely on a wheelchair or are bedridden 

because of illness. Permanent pressure on isolated regions of 

the body or localized friction cause persistent circulatory prob-

lems and permanent damage to nerve and skin cells. Metabo-

lism is disrupted and tissue acidosis occurs. Then, decubitus  

ulcers form in the skin and penetrate deep into tissue. The 

Fraunhofer Institute for Factory Operation and Auto mati on IFF 

is tackling this problem and developing new cushioning that 

counteracts these problems in two ambitious projects support-

ed by the Federal Ministry of Economics and Technology, .

smart sensors let cushions Feel

The Fraunhofer researchers are enabling cushioned textile 

mats to feel. A specially made, so-called technical textile serves 

as the base material in which the engineers in Magdeburg 

have integrated special sensors. They rely on a proven method 

of using parallel-plate capacitors to measure pressure distribu-

tions precisely.

Where and when was the cushion loaded and how strongly? 

The sensors delivers answers to such question in real time. 

While this approach is not entirely new and a similar principle 

is already employed in commercially available mats, the new 

system has a number of crucial advantages. The mats are highly 

flexible, breathable and comparatively inexpensive.

People at risk of decubitus ulcers and looking for practi cal aids 

may primarily select from various vacuum, gel and air cushion 

that tend to relieve pressure and attendant pain passively. Such 

cushions are unable to “feel” potential pressure sores them-

selves however or even selectively counteract potential pressure 

sores. They are intended to make affected individuals as com-

fortable as possible. Patients and healthcare professional there-

fore have to constantly keep an eye on pressure points. Then, 

they intervene manually, for instance, by changing the lying or 

sitting position regularly. This is especially problematic for highly 

immobile or ICP and PVS patients who are completely incapable 

of actively communicating and reporting pain from pressure, 

thus making intervention is even more difficult.

Conventional decubitus prophylaxis costs time and effort and 

still risks being highly imprecise. In addition, potential new pres-

sure points can emerge after a patient has been moved and re-

positioned with great effort. Moreover, regions of the body at 

risk are often not detected until a sore is in its incipient stages. 

Even experienced nurses in hospitals and nursing homes en-

counter this problem on a regular basis. Every person has a 

unique build, which is subject to differing compressive stresses 

in a bed or a wheelchair. This is Fraunhofer researchers’ point of 

departure.

Flexible, breathable, inexpensive: 
Fully automatically

Sensing and relieving –  this will function automatically with the 

new “wellness cushion”. One hundred measured points on a 

typical seat suffice to detect an individual’s lying or seated posi-

tion precisely. The data can in turn be used to determine 

changes in posture required to relieve areas at risk. This relief 

ought to occur automatically. A cushion is therefore placed un-

der the sensors, which resembles commercially available gel and 

air cushions but with one crucial difference.

A controller connected to the sensor system can modify the 

bottom cushion flexible and selectively. The cushion’s gel or air 

filling is regulated variably like an air mattress with different 

chambers. This prevents pressure points from developing into 

ulcers.

            r E s E a r c h  &  d E v E l o p m E N t

The “wellness cushion”, a smart sensor mat, precisely detects spots 

where wheelchair users, for example, might also develop pressure 

ulcers. A new cushion provides pinpoint relief.
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“This enables us to relieve areas of the body, which have been 

stressed intensively and unduly long, automatically and selec-

tively,” explains Michael Schwarz from Rehability. “This inno-

vation is unique so far. We believe that this solution has an ex-

cellent chance on the market.” Rehability, a medium-sized 

specialty rehabilitation product company headquartered in 

Weinheim, is collaborating closely with researchers on the 

“wellness cushion’s” development. 

They want to eliminate the drawbacks of present prophylactic 

systems together with Martin Woitag’s team of Fraunhofer en-

gineers. 

The sensors are integrated in stretchable and flexible technical 

materials. They are also breathable and less expensive to man-

ufacture than present comparable measuring systems. This 

makes the “wellness cushion” particularly interesting for mass 

production.

versatility

First, there are plans to use the new cushion in wheelchairs. 

The developers also intend to soon test the system in bed sys-

tems, e.g. mattresses. They also envision other potential uses. 

Car seat manufacturers have discovered the system. They are 

well familiar with truck drivers’ back pains and postural disor-

ders. Their workplace is the seat behind the wheel. Although 

their seats are equipped with elaborate systems of cushions 

and springs, physical complaints are still commonplace. Even 

the latest cushioning methods are unable to selectively allevi-

ate back pains.

The Fraunhofer IFF has started an application project for truck 

seats based on the “wellness cushion”together with Isring-

hausen GmbH, an internatio na l market leader in the develop-

ment and manufacture of seat sys tems for commercial vehi-

cles, warmX GmbH, Rehability GmbH and the Gesellschaft für 

Biomechanik Münster mbH.

Just as in a wheelchair, the tactile sensor system helps here to 

precisely analyze stresses on the human body and induce driv-

ers to sit more or less healthily and comfortably. The new 

cushioning for truck seats will soon be commercially available. 

This system also measures and actively equalizes pressure, sig-

nificantly benefitting a driver’s health. According to the devel-

oper, discomfort around the spine disappears after one or two 

years of use.

Contact:

Martin Woitag

Phone +49 391 4090-231 | Fax +49 391 4090-93-231

martin.woitag@iff.fraunhofer.de

The development of a smart car seat cushion concluded in the fall 

of 2011. 
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dual ukraINIaN-GermaN 
deGree IN loGIstIcs

Anyone majoring in logistics in Magdeburg or in Kharkiv, UI-

kraine can earn a dual Bachelor’s degree starting in the sum-

mer semester of 2012. National Aerospace University Kharkiv’s 

Aviation Institute and Otto von Guericke University Magde-

burg concluded an agreement on this in September. Students 

will attend the foreign partner university for one year. During 

this time, students from Magdeburg will specialize in aviation 

logistics and mechanical engineering, while students from 

Kharkiv will intensively study logistics process analysis and sys-

tems planning and logistics systems modeling and simulation 

at the Institute of Logistics and Material Handling Systems 

(ILM) . The Fraunhofer IFF is supporting this international de-

gree program: Students can acquire practical experience in 

projects at the research institute and write their Bachelor’s the-

ses. The two universities have been collaborating closely for 

several years. In 2009, National Aerospace University President 

Volodymyr Kriftsov named former ILM Director Michael Schenk 

honorary professor in recognition of his achievements in logis-

tics research and education. With over 1.5 million residents, 

Kharkiv is Ukraine’s second largest city. Some 9 500 future 

Sealing their collaboration: President of National Aerospace 

University, Prof. Volodymyr Kriftsov (l.), and President of Otto 

von Guericke University Magdeburg, Prof. Klaus Erich Pollmann 

(r.). Prof. Michael Schenk (center) will soon be offering the dual 

Ukrainian-German degree at his institute. Photo: Dirk Mahler

aerospace engineers presently attend the university. Around 13 

800 students  are enrolled in nine different schools at Otto von 

Guericke University in the capital city of Magdeburg. 

FrauNhoFer IFF hoNors 
proF. Gerhard müller

The Fraunhofer IFF organized a colloquium with the theme of 

“Energy Efficient Production 2025” to honor its deputy director 

on the occasion of his 60th birthday. In lieu of the usual gift 

giving, Prof. Gerhard Müller explicitly requested donations to 

benefit the Central German Children’s Hospice Foundation in 

Nordhausen. Over 3 000 euros were collected. A large number 

of well-wishers from business, industry, research, academia and 

government gathered at the Fraunhofer IFF on November 18. 

Richard Smyth, retired Vice President of Airbus in Toulouse, 

France, and Prof. Sergey Zheltov, General Director of the State 

Scientific Research Institute of Aviation Systems GosNIIAS in 

Moscow, even traveled here from abroad.  

Mayor Lutz Trümper and the institute’s founder Prof. Eberhard 

Gottschalk traveled a far shorter distance. In addition, Peter 

Claussen, former manager of the BMW Plant Leipzig, Bernd 

Liepert from KUKA Laboratories GmbH, Silvia Machura from 

AMB Vertriebs GmbH and over seventy other guests were hap-

py to see their long-standing business associate again. Not only 

Obviously, congratulating Prof. Gerhard Müller on his birthday was 

personally important to many of the Fraunhofer IFF’s employees. 

Their group gift, a pair of Magdeburg hemispheres, was custom de-

signed with renewable energy themes. They all inscribed it personal-

lyon the inside. Photo: Viktoria Kühne
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Ralf Opierzynski, Head of the Fraunhofer IFF ASEAN Regional 

Office, but also Dr. Wilaiporn Chetanachan, Director of Siam 

Cement Group’s Corporate Technology Cooperation Office, 

her colleague Dr. Kriengkrai Suksankraisorn and Jürgen Supik, 

CEO of Dorsch Consult Asia, personally conveyed their birth-

day wishes in a conference call from Bangkok.

Born in the Altmark in 1951, Prof. Gerhard Müller earned his 

undergraduate degree and doctorate from Otto von Guericke 

Technical University in Magdeburg. Prof. Eberhard Gottschalk, 

the institute’s current director Prof. Michael Schenk and he 

founded the Fraunhofer IFF together. He is a member of the 

Fraunhofer-Gesellschaft’s Scientific and Technical Council and 

a member of the boards of the Association of German Engi-

neers’ Production and Logistics Society (VDI-GPL), RKW Sach-

sen-Anhalt and ZERE. Prof. Müller has been awarded the VDI 

Meal of Honor and was appointed an honorary professor by 

National Aerospace University Kharkiv in Ukraine in 2010. 

eNGINeerING maNaGer wIth 
a proud record 

Dr. Tobias Reggelin was recognized as his school’s best doctor-

al student on November 23, 2011. Just in May, he had suc-

cessfully defended his dissertation entitled “Mesoscopic Mod-

eling and Simulation of Logistical Flow Systems” with “summa 

cum laude”. President Klaus Erich Pollmann presented the 

award to the researcher at the Institute of Logistics and Mate-

rial Handling Systems ILM at an academic ceremony marking 

the 409th birthday of the university’s namesake. The engineer-

ing manager can look back on the outcome of his dissertation 

with pride: He was also nominated for the German Logistics 

Association BVL’s 2011 Science Award for SCM. Reggelin took 

someone else going home with the award in the end like a 

good sport. “Being a finalist for the BVL’s Science Award for 

SCM is not bad.”  

w i t h  a  d o c t o r a t E

 

computatIoNal bIoloGIst looks 
INsIde plaNts

The Fraunhofer IFF has had a Biosystems 

Engineering Expert Group for three 

years. Felix Bollenbeck was part of it 

from the start. The 31 year old just suc-

cessfully completed his dissertation on 

the detection of changed cells in biolog-

ical tissue. 

Dr. Felix Bollenbeck has actually been 

working on this problem since he grad-

uated with a degree in computational 

biology from the University of Halle in 

2006. Afterward, Bollenbeck went to the Leibniz Institute of Plant Ge-

netics and Crop Plant Research IPK in Gatersleben where the young re-

searcher initially worked on basic research. A little while later, Felix Bol-

lenbeck worked together with a company from Munich on the develop-

ment of a preparation robot that cuts tissue samples from biological 

samples, whence his dissertation topic arose in 2008. Bollenbeck devel-

oped the dissection robot’s controller. 

The computational biologist left basic research in 2008. He followed his 

current boss, Prof. Udo Seiffert, into applied research at the Fraunhofer 

IFF in Magdeburg. Bollenbeck helped Seiffert establish the new expert 

group. Today, they are pursuing contract research on the optimization of 

production processes for an agricultural service provider: How can crop 

protection agents or fertilizer be used efficiently? How can optimal use 

cut expenditures? This requires looking inside plants. That functions best 

optically – with infrared spectroscopy. Aerial photographs will be added 

to the system this year.

Dr. Felix Bollenbeck is thrilled at the opportunities at the Fraunhofer IFF: 

“The learning curve was fascinating and project work is great. Thinking 

commercially was new for me at first but I like it.” Bollenbeck especially 

likes the direct implementation of research findings. Even through the 

researcher born in Bonn feels quite good in Magdeburg, he will continue 

commuting between the capital and Halle. “That has nothing to do with 

Magdeburg – it’s quite lovely here. The city is very attractive with the 

Elbe, especially at the Port of Science. Having an office here is unique.” 

He is planning a lot in the future. “The global issue of the food supply is 

the challenge of the millennium – we intend to play a role with our ap-

proaches.” 

Dr. Tobias Reggelin.  

Photo: Viktoria Kühne 

Dr. Felix Bollenbeck. 

Photo: Dirk Mahler



            s h a r p  m i N d s

52 IFFOCUS 2/2011

            s h a r p  m i N d s

research rocks: school 
studeNts buIld robots

Engineering and programming robo ts  i s  not something 

just  for  engineers and sc ient ists .  Today,  even school 

students ten years and older can develop smart ro-

bot ic  systems. Robo-Kids even compete in interna-

t ional  tournaments.  Magdeburg’s  Fraunhofer IFF in-

tends to take advantage of a l l  the fun with 

technology to get even more students interested in 

engineer ing sc iences.  The research inst i tute is 

therefore support ing the establ ishment of school 

robot c lubs.  Schools  f rom al l  over Saxony-Anhalt 

can apply.

How can electric motors, sensors, gears and loads of program-

mable elements from a commercially available robot kit be as-

sembled to produce a functioning robot? Tinkering and test-

ing is fun but functions best in a team. The robotic experts at 

the Fraunhofer IFF in Magdeburg therefore wanted to arouse 

more enthusiasm for research and engineering among young 

people and establish twenty new school robot clubs together 

with students and teachers at Saxony-Anhalt’s schools and oth-

er educational institutions. Students aged ten to fifteen  could 

participate and apply. Submissions were accepted as of Novem-

ber  8, 2011. A capable jury of professionals selected the par-

ticipants. The Fraunhofer IFF equipped the twenty school clubs 

with robot kits for its project named RobAGs. Future club su-

pervisors were trained by the Fraunhofer IFF at one-day work-

shops accredited as continuing education courses by the Lan-

desinstitut für Schulqualität und Lehrerbildung Sachsen-Anhalt 

(LISA). In addition to an introduction to robot programming, 

they received important practical tips for establishing a new 

school club in afternoon class periods or a project week. Lotto 

Sachsen-Anhalt is supporting the youth project financially.

“Building robots is a fascination that young technology freaks 

have difficulty escaping. The new school robot clubs provide 

young people crazy about technology a forum that challenges 

them. The RobAGs project arouses enthusiasm for mathemat-

ics, computer science, natural science and engineering and, 

also given the increasingly scarcity of qualified labor, is a good 

idea. Perhaps it will inspire one student or another will select 

this field as a profession,” according to Minister of Education 

and Cultural Affairs Stephan Dorgerloh, who assumed the pa-

tronage of RobAGs. 

The Association of German Engineers VDI estimates that Ger-

many will lack 65 000 engineers in 2011, the most since it 

started counting. There are far fewer new qualified profession-

als than retirees. Business associations have therefore been de-

manding a change in school policy and curricula for years. 

Natural sciences and thus many engineering professions must 

be made significantly more attractive.

The Fraunhofer IFF has therefore been supporting children and  

young people with interest in natural sciences in various proj-

ects for years and thus fulfills a valuable social responsibility. 

“We want   to get children and  young people excited about 

engineering. When children have fun learning with us, they 

are motivated to spend far more time on natural sciences. If 

we want Germany to be mentioned in the same breath as in-

novation and progress in the future, too, we have to attract 

young people to engineering professions,” explains Director 

Michael Schenk. After all, the Fraunhofer IFF is also always 

searching for highly qualified young researchers. It is therefore 

hoping that many students will take part. Perhaps one of the 

teams will even manage to ultimately garner one of the top 

spots in a major robot competition such as FIRST LEGO League 

or RoboCup Junior.

For more information, visit www.robags.de 

Who develops the best robots? Magdeburg’s Fraunhofer researchers 

want to arouse school student’s interest in engineering.  

Photo: Dirk Mahler
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a commoN cause

The Fraunhofer IFF’s media and public relations team has got-

ten support. René Maresch originally came to our institute in 

2010 to cover for PR manager Anna-Kristina Wassilew during 

her maternity leave. While she devoted herself to her newborn 

until August of 2011, René Maresch had an opportunity to get 

to know the institute and all of its facets and research work 

for one year. In view of the events planned for the Fraunhofer 

IFF’s twentieth anniversary in 2012, institute management de-

cided to permanently add him to the public relations team.

The native of Magdeburg graduated with a degree in political 

science, psychology and sociology from Otto von Guericke 

University in 2002. He worked part-time for the university and 

a political foundation, enabling him to combine media and ed-

ucational work with event management early on. Despite be-

ing offered a position as a doctoral candidate, he definitively 

decided to go into the media business after graduation. Look-

ing back, hints of his future profession were evident at an ear-

ly stage, he reveals with a smile. “When I started attending 

the university, I found a note from my professor on the back 

of my first paper when it was returned, which stated that the 

content of the work was quite good but I would have to give 

up my journalistic style of writing. Since I never quite managed 

that with my style, I simply made the best out of it,” says 

Maresch, summing up with a wink.

In 2005, René Maresch became a freelance media consultant. 

His clients chiefly included technology and service companies. 

He has been working for the Fraunhofer IFF since 2007 and 

has worked on the editorial staff of the IFFocus. 

soccer-playING researchers 
at the FrauNhoFer IFF

Sharp minds have nimble feet – that is what the first Fraun-

hofer  IFF soccer tournament proved. The institute’s own team 

or ganized the first tournament of its own in Magdeburg in 

August. Over eighty onlookers fired the team on. Otto von 

Guericke University entered a team from its Department of Mi-

cro and Sensor Systems. Teams from Kreativpunkt Magdeburg 

and Stahlbau Magdeburg also compted. Jürgen Wissel, a ref-

eree from the State Referees’ Association, called the game. 

Teams competed on the warmest day of the year in summer 

heat of 38 degrees. The winner was decided after the return 

game: The players from Kreativpunkt Magdeburg led by 

points, followed by the Fraunhofer IFF.  

FASA e. V. supported the 1st Fraunhofer IFF Soccer Tourna-

ment with a bit of funding so that the afternoon was filled 

with music and good spirits. 

Oliver Wienert from the Virtual Interactive Training Business 

Unit drove to the goal and shot the ball in the net. 

Photo: Martin Stiller

Giving their all to make the Fraunhofer IFF’s research known 

everywhere: René Maresch and Anna-Kristina Wassilew. 

Photo: Dirk Mahler
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A spectacular  theatr ica l  adventure:  150 inter-

nat ional  art ists  performed at the puppetry fes-

t iva l  “Bl ickwechsel” on June 18 to 24, 2011. 

Over 6 000 guests watched. Puppets came to 

l ife not only on stages in theaters,  but a lso 

in Magdeburg’s  Port  of  Sc ience.  Dance,  street 

and object  theater,  hand puppet shows, var iety 

and magic,  music and performance pieces were 

staged on the giant premises.  The publ ic  even 

exper ienced an interact ive insta l lat ion in digi-

ta l  environments at  the Fraunhofer IFF’s  V irtual 

Development and Training Centre VDTC.
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Using augmented real i ty  to market products is  the latest 
t rend in the advert is ing industry.  Together with the adver-
t is ing agency P lattform in Salzwedel ,  the v i r tual  engineer-
ing experts  at  Magdeburg’s  Fraunhofer IFF are developing 
an attract ive solut ion for advanced product market ing, 
pr imar i ly  for  the automotive industry. 
This  new technology can over lay real  information on real 
products and for people in real  t ime. The newly establ ished 
MXM Mixed Real i ty  Market ing AG is  us ing this  technology 
for customized appl icat ions and ref in ing i t  in col laborat ion 
with the Fraunhofer IFF.
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I s  the coffee a lmost ready? Not 

only Saxony-Anhalt ’s  ear ly  r i s -

ers  but a lso the Fraunhofer IFF 

Magdeburg’s  researchers ask that 

quest ion.  They a lso ask whether 

the coffee is  as ordered, regard-

less of whether raw or a l ready 

roasted.  Hyperspectra l  measure-

ment systems answer such ques-

t ions in real  t ime. Our researchers 

are developing new methods to 

unlock the secrets of coffee beans’ 

taste.  P ictured here is  a demon-

strator that detects the degree of 

roast ,  usable in qual i ty  assurance. 

Coffee is  exc i ted with broadband 

i l luminat ion and camera detects the 

change in the v is ib le spectrum with-

out contact and without affect ing 

the product’s  qual i ty .  The camera 

sees a range of colors far  beyond 

what humans perceive.  So,  how does 

this  spectrum release information on 

a coffee bean? Art if ic ia l  inte l l igence 

in a computer autonomously learns 

what is  important.  Then, this  and 

other quest ions are answered. Yep, 

the coffee is  ready! Everything ful ly 

automatical ly .
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May 7 – 11, 2012

IFat entsorga 2012

Munich 

May 8 – 11, 2012

controL

Stuttgart

May 10 – 11, 2012

Fraunhofer energy days

Berlin

May 22 – 25, 2012

automatica

Munich

June 2, 2012

Long night of science

Magdeburg

June 26 – 28, 2012

15th IFF science days

Magdeburg

June 26 – 28

Digital Engineering for the Planning, Testing and Operation  

of Technical Systems

June 27 – 28

17th Magdeburg Logistics Days 

“Secure and Sustainable Logistics”

June 28

Transportation of the Future

June 27

Cooperation in Plant Engineering Industry Working Group

June 27

Electric Vehicles for Smart Energy Supply Structures

June 27

Industrial Applications of Hyperspectral Measurement Systems

March 1 – 2, 2012 

7th plant engineering of the Future conference:

the Way to resource efficient plants

Magdeburg

March  6 – 10, 2012

cebIt

Hannover

March 15, 2012

dhL Innnovation day

Troidorf

March 27 – 30, 2012

anuga Food tech

Cologne

April 11 – May 30, 2012 (Tuesdays)

Logistic as a Field of Work of the Future:  

15th Logistics guest Lecture series 

Magdeburg

April 17, 2012

Wood Logistics conference

Hundisburg

April 18 – 19, 2012

Inno vative production tech no logies for machine and 

plant manufacturing Innovation Forum

Moscow

April 19, 2012

Logistics day

Germany

April 23 – 27, 2012

hannoVer messe

Hannover

April 25 – 27, 2012

european symposium on artificial neural networks, 

computational Intelligence, and machine Learning 

(esann)

Bruges, Belgium

meet up with researchers from the Fraunhofer Institute for Factory operation and automation at these events. 

come talk with us!
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