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Cover: Under the microscope, fat retention in the tissue be-

comes visible as thousands of roundish vacuoles, which are 

unevenly distributed across the tissue section. Manual de-

termination of the number and size of these fat vacuoles 

is often difficult to reproduce, because the values can only 

be estimated at random. With new image analysis techno-

logy developed by Fraunhofer MEVIS, fatty changes can be 

measured automatically in entire tissue sections (marked 

in yellow). The measurement of fatty liver is an impor-

tant factor in evaluating the risk of surgical interventions. 

In a fatty liver, organ function is impaired, which can lead 

to complications after tumor surgery or transplantations.  

 

Photo: Prof. Dr. Uta Dahmen and PD Dr. Olaf Dirsch,  

Jena University Hospital and Fraunhofer MEVIS.
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Medical imaging forms one of the central technological pillars 

of health care and serves as a driving force in medical progress. 

Since the discovery of X-ray radiation in 1895, medical imaging 

has developed quickly and produced highly complex image 

acquisition technologies such as computer and magnetic re-

sonance tomography. The development of higher resolutions, 

new functional contrasts, and lower runtime has not yet 

finished. 

The consistent digitalization of radiological imaging in the 

mid 1990s caused a fundamental change in medicine: Highly 

developed scanner technology with a steadily growing flood of 

medical images has faced a glaring deficit of equally capable 

and problem-specific software methods, such that a majority of 

the available information remains unused. 

A new discipline – medical image computing – has emerged 

with the aim of making the contained information accessible in 

a highly efficient manner, reliably quantifying and combining 

new procedures in computer supported imaging, and leading 

to substantial improvements as well as a lower complexity in 

clinical diagnosis and therapy.

Situation in Germany

The enormous potential of medical image computing is gai-

ning increasing recognition in both industry and research in 

Germany. Although German industry continues to rank at the 

top position of imaging equipment technology, it lags behind 

international competitors in medical image computing. 

Medical image computing is on the right track towards 

become a strategic key technology by creating the prerequisites 

for evidence-based medicine, which considerably relies on 

quantification, reproducibility, and comparability – “measuring 

generates knowledge.” 

A closer investigation reveals that objective medical imaging 

based on scientific models can only be enabled through medical 

image computing. This serves as a foundation for:

 

• Image-based assistance systems, such as computer-aided 

diagnosis (CAD) and image-guided therapy (IGT)

• information extraction that augments the human eye 

and far exceeds its capabilities in terms of in quality and 

reliability

• the development of urgently needed failure management 

in medical imaging

• intelligent imaging with reduced dosage and measurement 

time

• increased accuracy and extent of the quality of medical 

caretaking

The Fraunhofer-Gesellschaft can contribute significantly with 

its broad, interdisciplinary expertise in the field of medical 

technology. A large section of the Fraunhofer Institute is the-

matically closely concerned with the development of hardware 

and software for medical technology as well as with related 

problems in life sciences. One proven skill of the institute is the 

prompt implementation of research results into products – one 

of the most important aspects of competitiveness in German 

medical technology. 

One must note with criticism that the strategical process in 

German for ‘innovation in medical technology,’ the topic of 

information and communication technology (ICT), particularly 

the discipline of medical image computing, has been seen as 

separate technological compartments instead of being conside-

red one cohesive unit. In international comparison, this reveals 

structural deficits. Many other industrialized nations, such as 

the United States, Japanw, the Netherlands, and France, have 

established a far better integration of image-based medical 

research and natural science research. 

Germany lacks a research community in the field of image-

based medicine that is strong, clinically oriented, and based 

upon natural sciences. 

Whereas the aforementioned fields concerning medical 

image computing are hardly sufficiently represented in the 

majority of national funding programs, industry and funding 

bodies are beginning to recognize that medical image compu-

ting has already yielded a considerable amount of innovation 

in the broader field of medical imaging. The differentiating 

characteristics of medical products are no longer the hardware, 

MEDICAL IMAGE COMPUTING 

K E Y  T E C H N O L O G I E S  I N  M E D I C A L  T E C H N I Q U E S
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but in a manifold of cases the additional benefit brought about 

by software. Considering image-based medicine, including 

epidemiologically and economically significant diseases such as 

cancer, age-related diseases and diseases of the cardiovascular 

system, the effects of employing and further developing medi-

cal image computing become obvious.

Modeling in the Natural Sciences and Quantitative 

 Imaging

Compared to the natural sciences, medical imaging, and in par-

ticular radiology, have remained ‘imaging sciences,’ which since 

their emergence have placed visual appraisal with empirical va-

lidation in the foreground. Due to the ongoing digitalization of 

radiological methods, measuring image evaluation has emerged 

alongside interpretative viewing. This is based on the analytical 

understanding of the underlying complex physical measuring 

processes and forms the foundation for a novel, quantitative 

medical imaging. 

By acknowledging this quantitative discipline as a valuable 

addition, a tight web of knowledge and methodology of mo-

dern natural and information sciences could be available to 

image-based medicine given appropriately long-term funding 

(‘quantitative imaging’). This allows for an entirely new interdis-

ciplinary quality of knowledge transfer, as well as for scientific 

modeling to pave the way for truly quantitative assessment 

of pathophysiological changes of morphology, function, and 

metabolism.

Reduction of Complexity and Information Management

In the medical environment, the demand to merge data and 

information for extracting knowledge is given in a special 

manner. Technologically advanced systems of modern me-

dicine diagnosis produce large numbers of images within a 

short time, upon which the status of a patient’s disease can 

be gathered. This data can then be condensed into clinically 

relevant information exclusively through methods of medical 

image computing, which fully utilizes the potential for clinical 

diagnosis and therapy. It is easy to recognize the burden and 

risk of making mistakes that interpreting doctors face due to 

progressive technological developments which produce floods 

of information in related clinical processes.

The desperately needed reduction of complexity can only be 

attained by reliably and consistently merging and concentrating 

diverse information as well as new forms of information presen-

tation (such as human-computer interaction) in an intelligent 

manner.

Decentralization and Knowledge-Based Solutions

Additionally, data storage, information processing and visualiza-

tion increasingly produce divided structures. ‘Cloud computing,’ 

which is popular in other contexts, and related technologies 

will revolutionize medicine, particularly the handling of image-

based information.  This allows for the systematic extraction of 

knowledge to augment individual patient data, which is con-

sistently monitored outside of the clinic’s boundaries. Medical 

procedures are no longer limited to the location of the clinic, 

and they encompass human and automated performances, 

even including full-fledged support of portable devices, which 

offer various interaction possibilities at the hospital bed, the 

patient’s home, or on the go. This consequently generates an 

entirely new quality of computer supported diagnosis with 

great health economics potential, which is accompanied by 

related legal implications, including consistent quality assurance 

and risk analysis.

Intelligent Imaging

Medical imaging traditionally works exclusively with a clear 

separation of both data collection and data evaluation. This 

separation results in temporarily saving image data in a central 

archive from which evaluations are conducted in the clinic 

scenario. This results in two effects in practically all fields of 

application. First, pre-set protocols generate a scope of images, 

which usually deliver only partial diagnostic result and vice 

versa. Second, the need for further image data for steadily high 
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diagnostic quality in individual cases or the need for new scans 

due to patient movement (resulting in suboptimal delivery of 

contrast agent or image artifacts) is often only identified after-

wards.

To attain the best results with minimal effort, imaging and 

image analysis should be more closely integrated and optimized 

(‘co-optimization’). These fields have been largely separated, 

not only in clinical application, but also in research and deve-

lopment. Overcoming this separation in the long run and laying 

the foundation for common optimization of data gathering and 

evaluation will require significant technological and organizati-

onal effort. Fraunhofer MEVIS and its partners could lead the 

way on a global scale.

The field of application includes requirements of subsequent 

visual diagnosis as well as automated and quantitative analysis 

during measurement. This leads to a reassessing and funda-

mentally new analyses of the process of transforming measured 

data into image information. In many common imaging proces-

ses, information from the primary measuring data is lost which 

could be of great value to both quantitative analysis as well as 

subsequent evaluation. 

The research field of intelligent imaging, which aims for 

an advanced, tighter integration of imaging and image ana-

lysis, carries immense potential thanks to more reliable, more 

efficient, higher quality, and medically conservative imaging 

processes. The complexity of these issues demands the integra-

tion of complementary research and development institutions, 

each of which excel in their subfields, to carry out this process 

consistently.

Prognosis and Risk Modeling

In addition to serving as a foundation for quantification and 

computer-supported diagnosis, medical image computing and 

the natural science modeling which it enables serve as the 

foundation for scientifically based extrapolation of the image 

data for risk assessment and prognosis of therapeutic inter-

vention and courses of action. This allows access to clinically 

valuable information based on imaging, which are otherwise 

inaccessible to the human eye (‘imaging beyond the eye’). In 

other words, data from imaging modalities provides an incom-

plete representation for diagnosis . Especially for therapy, this is 

merely a snapshot of the relevant morphologic, functional, and 

metabolic processes.

Biophysical modeling and simulation grant access to infor-

mation which cannot be gathered through imaging alone. This 

results in entirely new diagnoses, such as blood flow simulations 

and cardiac function diagnosis, as well as optimized therapeutic 

options, such as simulation of thermoablation for tumors and 

quantitative analysis of surgical risks. Many innovative and 

clinically relevant therapy procedures, including radiotherapy, 

focused ultrasound, and ‘targeted drug delivery,’ can only 

develop their true potential through such detailed, forward-

looking calculations.

New Approaches for Transdisciplinary Research and 

 Development

Contrasting development of medical hardware technology, 

it will be of crucial importance in the field of medical image 

computing to ensure close transdisciplinary integration of all 

relevant aspects of diagnosis and therapy. To achieve optimum 

software results in a minimum amount of time, more intense 

efforts to advance cooperation of medics and scientists are 

required. The virtual institute VICORA, which was supported by 

the Federal Ministry of Education and Research (Bundesminis-

terium für Bildung und Forschung, BMBF) as an isolated case, is 

an exemplary pilot scheme. 

An equally great challenge is faced in technology. To be 

able to transfer the developed software assistants into medical 

devices as smoothly as possible, standardized and efficiently 

expandable interfaces need to be continually updated and  

developed in close cooperation with industry. Considering the 

perspective of the aforementioned distributed processes, it is 

possible to develop modular applications which are flexibly and 

versatilely applicable as well as platforms and networks which 

strengthen both vertical and horizontal cooperation between 

medicine, research, and industry.
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In conclusion, novel options for designing product-oriented de-

velopment emerge, which are more application oriented and 

faster than present solutions. This development must not neg-

lect the need to ensure a consistent software quality beginning 

in the application-oriented research phase, which is fundamen-

tal for the following clinical testing, validating, and licensing as 

medical device.

Horst K. Hahn

Prof. Dr.-Ing. Horst K. Hahn is physicist, Acting Institute Director of 

Fraunhofer MEVIS and Professor for Medical Imaging at Jacobs Uni-

versity Bremen.
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B R I E F  P R O F I L E

FRAUNHOFER MEVIS AT A GLANCE

The Fraunhofer Institute for Medical Image Computing MEVIS 

(short: Fraunhofer MEVIS) adheres to a clear philosophy: To 

achieve significant improvements in medical diagnosis and the-

rapy in relevant fields of disease using image-based computer 

support. At the heart of all research and projects at Fraunhofer 

MEVIS lie relevant clinical questions, which are addressed by 

developing and using the technological equipment in the field 

of medical image computing.

Research at Fraunhofer MEVIS does not merely focus on 

answering questions that appear interesting on a scientific 

level; it aims to achieve solutions that reach industrial partners 

and directly benefit patients involved in clinical routines. The 

objective of Fraunhofer MEVIS is to attain long-term, substanti-

al improvements in medical treatment.

Clinical Commitment

Research and development at Fraunhofer MEVIS pursue a 

clinical direction instead of technological or methodological 

orientations. Work focuses on developing innovative solutions 

for image-based medical processes and their industrial imple-

mentation for clinical use. Identifying and analyzing clinical 

issues demands a deep understanding of medical research and 

calls for close cooperation with clinical partners. Fraunhofer 

MEVIS maintains an international network of over 100 clinical 

partners. This clinical network is an essential source of user 

feedback for evaluating the clinical relevance and feasibility of 

developed solutions. Partners for cooperation and clients for 

industrial research and development include large firms and 

small- or medium-sized ventures in medical technology or 

related fields such as pharmaceutics.

Industrial Collaboration

True innovation, the successful launch of solutions onto the mar-

ket, is only possible through close collaboration with industrial 

partners with the necessary resources and market know-how to 

fuel the development of new technologies. Fraunhofer MEVIS 

functions as the link between clinicians and industry, aiming to 

establish solutions for clinical use. Transferring applied research 

to the industry is a pillar of the institute and a requirement for 

future research. Industrial research and development partners 

and clients include large medical technology firms, such as 

Siemens AG, as well as medium-sized enterprises, such as spin-

off MeVis Medical Solutions AG.

Certification

Successful introduction of innovative approaches onto the 

market requires adherence to specific regulations, such as the 

German Act on Medical Devices (MPG) or the approval guideli-

nes of the United States Food and Drug Administration (FDA). 

Fraunhofer MEVIS is one of only a select group of research 

facilities that, since 2005, has been certified according to the 

EN ISO 9001 and EN ISO 13485 quality standards for medical 

products. This certification lays out well-defined steps for 

industrial cooperation. In addition, Fraunhofer MEVIS also has 

experience with CE and FDA approval for clinical environments. 

An era comes to an end for Fraunhofer MEVIS

Prof. Dr. Heinz-Otto Peitgen, founder and director of the 
Fraunhofer Institute for Medical Image Computing MEVIS in 
Bremen, left the institute on the October 1, 2012 and assumed 
the presidency of Jacobs University Bremen in January 2013.

From the outset, Peitgen and the research at MeVis aimed to de-
velop image-based software solutions for clinical routines. Under 
his direction, MeVis participated in multiple modeling projects 
for breast cancer diagnosis and mammography screening on 
national and European levels as a central and leading research 
partner. Several successful new companies have emerged from 
research projects, leading to the first digital diagnosis system for 
screening mammography worldwide, developed by researchers 
in Bremen. In addition, an integrated system for the diagnosis of 
magnetic resonance mammography was developed and released 
onto the market. It supports image-guided tissue sampling and 
sets new standards for breast cancer treatment. Research by Peit-
gen and MeVis on patient-specific planning and risk analysis of 
complex liver surgeries represent the state of the art. Over 6,000 
clinical liver resections and transplantations have been supported 
by this internet-based service.

With his personality and visionary power, Heinz-Otto Peitgen 
has significantly shaped Fraunhofer MEVIS and created a unique 
working environment. Fraunhofer MEVIS‘s personnel thanks him 
wholeheartedly and wishes him all the best for the future.
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A Complete Innovation Cycle

Together with industrial partners, Fraunhofer MEVIS has esta-

blished a quality-controlled innovation cycle that spans across 

applied research and development, clinical prototypes, and 

certified medical products, which were awarded the German 

Business Founder Award (Deutscher Gründerpreis) in 2006. A 

network of clinical partners and numerous research alliances fu-

els this innovation cycle. Industry partners market the software 

solutions developed by Fraunhofer MEVIS, whose contribution 

can range from the delivery of single components to the de-

velopment of a complete application. This process has gene-

rated a number of medical products that are market leaders. 

Prime examples of this leadership include products for digital 

screening mammography evaluation, MR mammography, liver 

operation planning, and tumor progress control.

The MeVisLab Software Platform

The need for an integrated research and development platform 

for clinical software solutions was recognized at an early stage. 

The MeVisLab development platform by Fraunhofer MEVIS 

and MeVis Medical Solutions AG is a tool equally suited for 

highly flexible development of clinical software solutions and 

developing products and methods for fields such as image 

analysis, visualization, and biophysical modeling. The joint use 

of MeVisLab at Fraunhofer MEVIS and partners in research, 

medicine, and industry promotes synergy and accelerates deve-

lopment, ensuring engagement between the links of the chain 

of innovation. This supports the tight technological integration 

of clinics, research, and industry.

Field of Activity

Work at Fraunhofer MEVIS deals with epidemiologically signifi-

cant diseases, such as tumors (especially in the breast, liver, pro-

state, and brain), cardiovascular diseases, neurological diseases, 

and lung disease. Clinical partnerships have led to numerous 

patient-specific image-based software solutions to support 

early detection, diagnosis, and therapy. Many of these soft-

ware solutions have entered clinical use as research prototypes 

or medical products. Major focuses of research at Fraunhofer 

MEVIS include developing algorithms (for quantitative analysis 

of image data, tumor size measurement, or evaluation of the 

form and function of an organ, for instance), as well as compre-

hensive clinical software for applications such as preoperative 

planning and intraoperative support for therapeutic interven-

tions. Further important fields of activity include visualization, 

human-computer interaction (HCI), multimodal support, and 

workflow optimization.

Core Expertise

The future development of medical image computing must 

address how to bridge the gap between information extracted 

from medical images beyond the naked eye and the individual 

clinical reality for each patient. The emerging trends from this 

investigation are reflected in the core expertise of Fraunhofer 

MEVIS. The tight integration of classical medical image proces-

sing, imaging physics, and biophysical modeling and simulation 

is unique on the global stage and gives Fraunhofer MEVIS a 

clear advantage over competitors. This is further enhanced by 

close clinical partnerships taking place internationally.

Fraunhofer MEVIS - guests of the German Chancellery

Two Fraunhofer MEVIS staff members exhibited current research 
projects about neurological imaging and computer-supported 
surgery planning as part of the Girls’ Day 2012 to Chancellor 
Angela Merkel and 24 female students. The students were given 
the opportunity to use iPads to plan a neurosurgical intervention 
and reconstruct essential nerve fiber bundles close to a brain 
tumor. Eight companies and research institutions presented at 
the science and technology exhibit in the Chancellery organized 
by Initiative D21. In cooperation with the Fraunhofer FOKUS 
institute, Fraunhofer MEVIS hosted the stand of the Fraunhofer 
Group for ICT (IuK-Verbund).

Chancellor Angela Merkel explores the neuro exhibit of 

Fraunhofer MEVIS during the opening event at Girls’ Day 

2012 in the Chancellery. 
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Imaging physics: Fraunhofer MEVIS’s expertise in imaging 

physics facilitates analysis and optimization of the complete 

process, ranging from image acquisition to therapy support. 

Fraunhofer MEVIS boasts unique expertise and intensive part-

nerships with industrial partners in developing and optimizing 

magnetic resonance imaging (MRI) protocols, in particular for 

perfusion measurement without using contrast agents.

Algorithms and applications: Critical for the development of 

clinically applicable solutions is the exploration of problem-spe-

cific algorithms that meet the demands of daily clinical routines. 

Fraunhofer MEVIS has gained great international recognition 

and developed many commercial algorithms for segmentation 

and image registration. Such algorithms have been applied in 

various clinical software systems. 

Modeling and simulation: Modeling and simulating biophysi-

cal processes form a central pillar of medical image computing. 

To support diagnosis and therapy planning, the information vi-

sible in acquired image data can be complemented with patient 

physiology models. Fraunhofer MEVIS has a globally unique, 

recognized expertise in modeling and simulating thermal abla-

tion processes. 

Visualization, interaction, and user experience engineering: 

A fundamental advantage that Fraunhofer MEVIS holds over 

competitors is the tight clinical integration and expertise in 

visualization, interaction, and user experience engineering 

(UXE). When developing demonstrators and prototypes, special 

attention is paid to integration into the clinical workflow, so 

that any generated application smoothly integrates into the 

clinical workflow and can be recognized and appreciated by 

clinicians as helpful.

Computing and software technology: The MeVisLab rapid-

prototyping platform is Fraunhofer MEVIS’s central tool for 

developing algorithms, modules, application prototypes, and 

complete software assistants for clinical applications. The 

platform, which has been developed by Fraunhofer MEVIS and 

MeVis Medical Solutions AG for over 15 years, is the key to 

efficient software development at Fraunhofer MEVIS and is 

globally recognized and employed. MeVisLab contains modern 

image-processing and visualization algorithms and is ready 

for most modern technologies, such as thin clients and cloud 

computing.

Intraoperative and intrainterventional support: To imple-

ment computer-supported planning data for surgeries and 

interventions, Fraunhofer MEVIS researches efficient, innovative 

navigation and interaction processes for the operating room. 

Augmented reality methods, gesture-based control, and au-

diovisual communication are being investigated with the aim 

of minimizing the cognitive demands of the surgeons with the 

computer. 

Image registration: A fundamental shortcoming of current 

multimodal imaging is the registration of image data on a 

shared-reference coordinate system. An equally challenging 

Ten years of increasing safety for living-donor transplantations

On October 28, 2002, a small group from MeVis Research visited 
the University Clinic in Kyoto, Japan to introduce liver surgeon 
Professor Koichi Tanaka to surgery planning software developed 
in Bremen. 

At the time, Professor Tanaka was one of the leading global 
experts in the field of living-donor liver transplantations, a medi-
cally demanding transplantation of part of the liver of a healthy 
donor into the body of a diseased recipient. Approximately one 
third of the 3,000 live transplants carried out at that time, which 
for ethical and religious reasons serve as a widespread alterna-
tive to cadaver transplants in Asia, were conducted by Professor 
Tanaka. The partnership between Bremen and Tokyo resulting 
from the visit in 2002 was a vital milestone on the path to cli-
nically relevant and practical computer support for living-donor 
liver transplantations. The consequences for all regions drained 
by liver veins were considered in addition to the impact of the pl-
anned sections on the region of the liver supplied with blood via 
the portal vein. Only through the combination and consideration 
of the regional supply and drainage patterns, which are unique 
for each patient, can a reliable estimate of the surgery risk for 
both donor and recipient be formulated and an optimized 
proposal for splitting of the donor liver be designed. Professor 
Tanaka is »firmly convinced that the MeVis software has made 
liver surgery, including the transplantation of living-donor liver 
donations worldwide safer and easier.«

In addition to the University Clinic in Kyoto, many other trans-
plantation centers have partnered to use the living donor liver 
transplantation planning software from Bremen, including the 
Lahey Clinic in Boston and the Asian Center for Liver Diseases and 
Transplantation in Singapore. The clinical and practical uses of 
the procedure have been published by internationally renowned 
liver surgeons in various journals.
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task is registering unimodal image data of an organ during 

different states of deformation. Fraunhofer MEVIS’s Project 

Group in Lübeck is a global leader in the field of registration. 

The group has greatly shaped the field over many years and has 

established remarkable expertise.

Computer-aided detection and diagnosis: Computer-aided 

detection and diagnosis (CAD) provides software for early diag-

nosis and decision-making for diagnosis and therapy to support 

radiologists in interpreting multimodal, multidimensional, and 

dynamic data. At Fraunhofer MEVIS, intensive work on CAD 

systems for lung and breast tumor diagnosis has been underta-

ken in recent years. Object-based image analysis (OBIA), used 

in CAD, ranks among the primary techniques of Fraunhofer 

MEVIS’s core expertise.

Connections with Universities

Since its founding as an institute associated with the University 

of Bremen, Fraunhofer MEVIS has maintained close ties with 

the university. After the departure of Prof. Peitgen in October 

2012, Fraunhofer MEVIS has been connected with the Univer-

sity of Bremen, Jacobs University Bremen, and the University of 

Lübeck through a total of five professorships. Since December 

10, 2012, two further professorships have linked the institute 

to Radboud University in Nijmegen, the Netherlands. Ties with 

the Bremen universities exist through the following three con-

nections: 

University of Bremen: The support of the Stiftung Bremer 

Wertpapierbörse helped create an endowed professorship in 

Department 1 (physics/electrotechnology) in imaging physics 

to focus on magnetic resonance tomography imaging and 

spectroscopy. In November 2012, this position was filled by 

MEVIS physicist Prof. Dr. Matthias Günther. Since April 2011, 

Fraunhofer MEVIS has operated its own 3-tesla MRI scanner at 

the Technology Park Bremen with Fraunhofer ITWM and the 

University of Bremen. 

Jacobs University Bremen: Former deputy and current 

institute director Prof. Dr. Horst K. Hahn is a full professor at 

the School of Engineering and Science in the field of medical 

imaging. With the support of a private donation by honorary 

Bremen citizens Conrad and Lotti Naber, another endowed 

professorship was created in the School of Engineering and 

Science in mathematical modeling of medical processes. Since 

the beginning of 2009, this position has been held by MEVIS 

mathematician Prof. Dr. Tobias Preußer.

Project Group for Image Registration

Through the financial support of the State of Schleswig-

Holstein and the European Union, the Fraunhofer MEVIS Project 

Group for Image Registration was established at the University 

of Lübeck in April 2010. Under the direction of mathemati-

cian Prof. Dr. Bernd Fischer (with deputy directors Dr. Stefan 

Promoting young researchers at Fraunhofer MEVIS

In 2012, Fraunhofer MEVIS offered a variety of programs for 
promoting talented youth in science. The youngest, aged 8 to 12, 
were invited to take part in the Children’s University over Easter, 
where Fraunhofer held lectures in mathematics. Another initia-
tive that received positive feedback was Mathematics Research 
Days, which has been held since 2011 at the University of Bremen 
for students in grades 4 and 5. From grade 10, students were 
able to pursue individual internships at Fraunhofer MEVIS or take 
part in the Fraunhofer MEVIS workshops at the five-day Summer 
Academy held at the University of Bremen. Additionally, pupils 
could complete a two-week autumn internship at the Technology 
Park Bremen in which Fraunhofer MEVIS participates. Fraunhofer 
MEVIS and MeVis Medical Solutions AG collaborated to offer a 
joint program for female students at Girls’ Day.

A highlight in promoting young talents in 2012 was a pilot 
workshop at the Fraunhofer Talent School. In addition to training 
other personnel, a budding, qualified IT specialist and a prospec-
tive office clerk are currently being trained at Fraunhofer MEVIS.

Activities to foster talented youth through internships and thesis 
supervision were also expanded. Four bachelor theses and 14 
master and PhD theses were completed at the institute in the 
reporting period.

In March, a three-day workshop for the German Section of the 
ISMRM e.V. (Deutsche Sektion der ISMRM e.V.) was organized 
and held as an education program for around 40 graduates in 
the fields of magnetic resonance imagining and spectroscopy by 
Fraunhofer MEVIS. Seven dissertations were completed at the 
institute in 2012.

A three-day workshop was offered to women interested in com-
puter science. This was part of the Informatica Feminale hosted 
by the University of Bremen. 
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Heldmann, Prof. Dr. Jan Modersitzki, and Dr. Nils Papenberg), 

the internationally renowned project group addresses medical 

image registration, a key skill in medical image computing, in 

close cooperation with the Institute of Mathematics and Image 

Computing at the university. The goal of registration is to 

harmonize medical imagery gathered from different processes 

(modalities), capture times, or patients, so that this information 

may be evaluated together. 

Development of the Institute

The current Fraunhofer MEVIS institute was founded in August 

1995 as MeVis – Center for Medical Diagnostic Systems and 

Visualization, a non-profit limited liability company (gGmbH). 

For much of this time, MeVis’ sole partner was the Verein 

zur Förderung der wissenschaftlichen Forschung in der Freien 

Hansestadt Bremen e.V., a publicly funded organization that 

promotes scientific research in Bremen. To expand the institute, 

MeVis received yearly funding from the State of Bremen. Prof. 

Dr. Heinz-Otto Peitgen was appointed executive director, and 

an international scientific advisory board oversaw research. 

In 2006, the institute was renamed MeVis Research GmbH, 

Center for Medical Image Computing. 

Since 1997, MeVis Research has produced several legally 

and financially independent spin-offs that were consolidated 

in 2007 into MeVis Medical Solutions AG, a publicly traded 

company that employs about 150 people. Aside from a few 

temporary declines in staff due to changes in personnel caused 

by the founding of a new company, the number of employees 

steadily increased between the founding in August 1995 and 

integration into the Fraunhofer-Gesellschaft in January 2009. 

During this time, the number of employees has increased from 

10 to 51 full-time positions. 

Affiliation with the Fraunhofer-Gesellschaft

On January 1, 2009, MeVis Research was incorporated into the 

Fraunhofer-Gesellschaft and renamed Fraunhofer MEVIS, Ins-

titute for Medical Image Computing (Institut für Bildgestützte 

Medizin). Prof. Dr. Heinz-Otto Peitgen was appointed Institute 

Director. The Advisory Board (Kuratorium) of Fraunhofer MEVIS 

convened on June 4, 2009, headed by Prof. Dr.-Ing. Erich. R. 

Reinhardt, at the time, the head of medical technology on the 

board of Siemens AG and current chairman of Medical Valley 

EMN e.V. in Erlangen. Since early 2009, Fraunhofer MEVIS has 

been a member of the Fraunhofer Group for Information and 

Communication Technology (Fraunhofer-Verbund IuK), for 

which Prof. Peitgen was elected Deputy Chairman in 2010. 

During the transition phase of five years, the parent institute 

in Bremen and the project group in Lübeck have received 

funding from the States of Bremen and Schleswig-Holstein and 

have been co-financed by the European Regional Development 

Fund. In the first four years after affiliation with the Fraunhofer-

Gesellschaft in January 2009, the number of employees at 

Fraunhofer MEVIS rose from 51 to 70 full-time positions in 

Bremen by the end of 2012. The project group in Lübeck has 

increased its staff from 3 to 15 full-time positions between its 

founding in spring 2010 to the end of 2012. 

International Conference on Information Processing in Medical 
Imaging - IPMI 2011

The 22nd International Conference on Information Processing 
in Medical Imaging (IPMI 2011), an outstanding scientific event 
in the field of medical image processing, was organized by 
Fraunhofer MEVIS and ETH Zurich at the Irsee abbey in Bavaria 
from July 3 to 8, 2011. Organization of the internationally re-
nowned IPMI 2011 was led by the deputy chairman of the MEVIS 
Advisory Board Prof. Dr. Gábor Székely of ETH Zurich and then-
deputy and current acting director of Fraunhofer MEVIS Prof. Dr. 
Horst K. Hahn. 

Topics included image and signal processing, image recording 
and fusion, functional and molecular imaging, static and ma-
thematical modeling, computer-supported detection, objective 
image quality assessment, visualization, and new imaging and 
image reconstruction techniques. 

The active participation was reflected in the large number of sub-
mission of scientific contributions. With 224 submissions, the IPMI 
2011 reached a new record. Around one tenth (24 contributions) 
were presented as lectures and another 39 as posters. The total 
acceptance quota of 28 percent for the submissions in the full 
proceedings indicates the high scientific quality of the event. 

The event has been held every two years since 1969 and is the 
oldest international conference on medical image analysis.
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On October 1, Prof. Peitgen left Fraunhofer MEVIS institute and 

resigned his position as Deputy Chairman of the Fraunhofer-

Verbund IuK. The appeal procedure for his successor as Institute 

Director of Fraunhofer MEVIS and the corresponding professor-

ship at the University of Bremen is ongoing and has progressed 

significantly. Until the completion of the process, the Board 

of the Fraunhofer-Gesellschaft has appointed former Deputy 

Institute Director Prof. Dr. Horst K. Hahn as interim Institute 

Director. 
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O P E R A T I N G  A N D  O R G A N I Z A T I O N A L  S T R U C T U R E S

Fraunhofer MEVIS’s interdisciplinary focus incorporates medi-

cine, science, and industry, reflecting the institute’s operating 

principles and organizational structure. Researchers are not 

bound to strict, hierarchically organized work groups; they 

function in a flexible work environment that consists of me-

dically defined domains and technologically oriented focuses 

which together dynamically adapt to the demands of research 

and development. 

This matrix of domains and focuses is the basis for the crea-

tion of project teams. According to the demands and affiliation 

of each project, Fraunhofer MEVIS researchers may belong to 

multiple domains, focuses, or project teams. 

This form of collaboration promotes cooperation between 

researchers for current projects and facilitates putting synergies 

into practice. This fosters the exchange of application-specific 

expertise and allows researchers to introduce their own multi-

disciplinary expertise for the benefit of the institute as a whole. 

The domains are grouped according to medically relevant 

topics such as organ systems, disease patterns, or diagnosis 

and therapy procedures. Current domains include tumor disea-

ses as well as organ systems of the breast, liver, lung, brain, 

heart, and blood vessels. The technologically oriented focuses 

are organized according to fundamental cross-application 

issues. Current focuses address intersectional themes such 

as the emerging fields of modeling and simulation, magnetic 

resonance imaging, and image registration, as well as the 

traditional fields of image analysis and visualization. Members 

of domains and focuses elect coaches who coordinate work 

and meetings. Domains and focuses are important vehicles for 

exchanging expertise and developing new project ideas. 

The networked organizational structure of Fraunhofer MEVIS, 

composed of domains, focuses, and project teams is illustrated 

in the adjacent figure. 

The Heads of the Institute are:

• Prof. Dr. Heinz-Otto Peitgen (Institute Director until 

10/2012)

• Prof. Dr.-Ing. Horst K. Hahn (Deputy Institute Director, 

Acting Institute Director from 10/2012 onwards)

• Dipl.-Betrw. Thomas Forstmann (Head of Administrati-

on)

The directors are assisted in operational tasks by the extended 

institutional management. The small committee (Kleines Gremi-

um) includes (in addition to the directors):

• Prof. Dr. Bernd Fischer, Dr. Stefan Heldmann, 

Prof. Dr. Jan Modersitzki, Dr. Nils Papenberg 

(Project Group for Image Registration)

• Prof. Dr. Matthias Günther (MR Imaging)

• Prof. Dr. Tobias Preußer (Modeling & Simulation)

• Dr. Stefan Kraß (Clinical Partners, Industry) 

• Dr. Markus Lang (Personnel, Law, Industry)

• Dr. Guido Prause (Publicly Funded Research Projects, PR) 

Additionally, the large committee (Großes Gremium) includes 

an employee representative (see below) as well as:

• Dr. Jan-Martin Kuhnigk (Software, IT)

• Dr. Christina Stöcker (Equal Opportunity) 

• Dr. Stephan Zidowitz (Certification, QM) 

Office management tasks (IT, personnel, accounting, etc.) are 

undertaken by the administration, which also make up the 

secretary’s office:

• Roswitha Hornung, Karin Entelmann (Bremen)

• Anja Pawlowski (Lübeck)

Each year, four employee representatives are elected from the 

staff, excluding management. These employee representatives 

function as liaisons and mediators when needed. 

The Advisory Board of Fraunhofer MEVIS is composed of 

nineteen members with backgrounds in research funding, 

business, science, and medicine and advises the management 

in issues of scientific focus and industrial application.
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On June 14, 2012, the Advisory Board of Fraunhofer MEVIS 

assembled for the fourth time under the direction of Chairman 

Prof. Dr.-Ing. Erich R. Reinhardt. The report on the current situ-

ation of the Fraunhofer-Gesellschaft was given by the head of 

research department, Dr. Hans-Otto Feldhütter from Fraunhofer 

headquarters in Munich. Institute Director Prof. Dr. Heinz-Otto 

Peitgen presented the intermediate-term planning and per-

spectives of Fraunhofer MEVIS as well as current developments 

in structure and content of the institute in Bremen and the 

project group in Lübeck. With regards to his departure from 

the institute on October 1, 2012, Prof. Peitgen wholeheartedly 

thanked all present Advisory Board members for their valuable 

cooperation and support in developing the institute.

During the reporting period, the Fraunhofer MEVIS Advisory 

Board consisted of nineteen individuals.

Chairman

Prof. Dr.-Ing. Erich R. Reinhardt

Medical Valley

Erlangen

Vice Chairman

Prof. Dr. Gábor Székely

Image Science Division

ETH Zürich

Research Funding

Dr. Rainer Jansen

Ministerialdirigent a.D. (formerly BMBF)

Königswinter

Dr. Steffen Lüsse

Ministry of Science, Economy, and Traffic

State of Schleswig-Holstein, Kiel

Dr. Ursula Niebling

Bremen Senator for Education and Science,

Department of Scientific Planning and Research Promotion

Industry

Marcus Kirchhoff

MeVis Medical Solutions AG, Bremen

Dr. Bernd Gewiese

Bruker BioSpin GmbH, Rheinstetten

Prof. Dr. Hans Maier

Bayer Schering Pharma AG, Berlin

Walter Märzendorfer

Siemens AG, Erlangen

Medicine

Prof. Dr. med. Hans-Peter Bruch 

Department of Surgery

University Medical Center Schleswig-Holstein

Lübeck

Prof. Dr. med. Klaus Jochen Klose

Department of Diagnostic Radiology,

Philipps University Marburg

Prof. Dr. med. Maximilian Reiser

Institute of Clinical Radiology,

Ludwig Maximilian University

Munich

Prof. Dr. med. Ulrich Sure

Department of Neurosurgery

Essen University Hospital

A D V I S O R Y  B O A R D
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Science

Prof. Dr. Jürgen Hennig

Division of Diagnostic Radiation,

University Medical Center Freiburg

Prof. Dr. Willi A. Kalender, Ph.D.

Institute of Medical Physics,

University of Erlangen-Nürnberg

Prof. Ron Kikinis, M.D.

Surgical Planning Laboratory,

Harvard Medical School, Boston

Prof. Dr. med. Dipl.-Phys. Heinz-Peter Schlemmer

Department of Radiology

German Cancer Research Center, Heidelberg

University of Bremen / Jacobs University

Prof. Dr. Jens Falta

Institute of Solid State Physics,

University of Bremen

Dr. Alexander Ziegler-Jöns

Vice President of University Development,

Jacobs University Bremen

Image Caption:

Attendees of the fourth assembly of the Fraunhofer MEVIS Advisory 

Board in Bremen on June 14, 2012 on the campus of Jacobs University 

in Bremen.
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T H E  I N S T I T U T E  I N  F I G U R E S

2008 2009 2010 2011 2012

OB: 4 103 5 121 6 162 6 981 7 401

IB:  281  326  218  559 360

Total 4 383 5 446 6 380 7 540 7 761

Budget and Earning Trends

2012 was marked by further growth. Compared to the previous 

fiscal year (PFY), earnings of the entire institute rose by +3% (PFY 

+18%, including +4% from the Lübeck PG) to 7,761 thousand 

euro (T€) (PFY 7,540 T€). Industrial and other earnings rose 

strongly by +19% compared to the previous fiscal year (+6%). 

This was due to the immediate success of the new acquisition 

strategy. In addition, industrial projects of significant size were 

realized in Lübeck (183 T€). In comparison to the previous fiscal 

year, basic financing experienced a decline of -4% (PFY +33%). 

The development of the two locations is trending in opposite 

directions. Whereas basic financing in Bremen decreased by 

-6% (PFY +21%), the share of basic financing rose by +7% 

(PFY +163%). Returns from publicly funded projects decreased 

by -2% from the previous fiscal year (PFY +15%). The expi-

ration of the BMBF DOT-MOBI project is noteworthy, but has 

been partially compensated by projects with other Fraunhofer 

institutes. 

The operating budget (OB) in Bremen grew marginally in 

2012. In comparison to the previous fiscal year, the Bremen 

operating budget declined overall by around 120 T€ (-2%). 

This can primarily be explained by the purchase of the MRI 

scanner in the previous fiscal year, which particularly affected 

the investment budget (IB). In Lübeck, the operating budget 

rose strongly as expected (+86%), whereas the investment 

budget decreased by half from the previous fiscal year. In sum, 

the budget development has experienced positive growth.

Overall Budget in TEUR:

2008 2009 2010 2011 2012

OB: 0 0 160 446 828

IB: 0 0  23  91 49

Total 0 0 182 537 877

2008 2009 2010 2011 2012

OB: 4 103 5 121 6 002 6 535 6 574

IB:  281  326  195  468 311

Total 4 383 5 446 6 197 7 003 6 884

Development of Budget Bremen in TEUR:

Development of Budget Lübeck in TEUR:
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Human Resources

2012 experienced a further increase in personnel. The number 

of researchers rose by approximately five positions, or +7% (PFY 

+ 15%). The number of staff in the administration increased by 

approximately one additional position by +7% (PFY +1%). The 

number of research assistants experienced a minor decrease of 

-1% (PFY+28%). In total, Fraunhofer MEVIS generated appro-

ximately five new full-time positions in 2012 (+2 in Bremen; +3 

in Lübeck).

Human resources development (full-time equivalent positions at 

year‘s end) in the period 2008 to 2012 (since 2010: Bremen & Lübeck).
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Applied research lies at the heart of all activities pursued by 

the Fraunhofer-Gesellschaft. Founded in 1949, the research 

organization undertakes applied research that drives economic 

development and serves the wider benefit of society. Its services 

are solicited by customers and contractual partners in industry, 

the service sector, and public administration.

At present, the Fraunhofer-Gesellschaft maintains 66 institu-

tes and independent research units in Germany. The majority of 

the more than 22,000 staff are qualified scientists and engineers, 

who work with an annual research budget of €1.9 billion. Of 

this sum, more than €1.6 billion is generated through contract 

research. More than 70 percent of the Fraunhofer-Gesellschaft’s 

contract research revenue is derived from contracts with industry 

and from publicly financed research projects. Almost 30 percent 

is contributed by the German federal and state governments in 

the form of basic financing, enabling the institutes to work in 

advance on solutions to problems that will not become acutely 

relevant to industry and society for five or ten years from now. 

Affiliated international research centers and representative 

offices provide contact with the regions of greatest importance 

to present and future scientific progress and economic deve-

lopment.

With its clearly defined mission of application-oriented 

research and its focus on key technologies of relevance for 

the future, the Fraunhofer-Gesellschaft plays a prominent role 

in the German and European innovation processes. Applied 

research has a domino effect that extends beyond the direct 

benefits perceived by the customer: Through their research and 

development work, the Fraunhofer Institutes help to reinforce 

the competitive strength of the economy in their local region, 

and throughout Germany and Europe. They do so by promoting 

innovation, strengthening the technological base, improving 

the acceptance of new technologies, and helping to train the 

urgently needed future generation of scientists and engineers. 

As an employer, the Fraunhofer-Gesellschaft offers its staff the 

opportunity to develop the professional and personal skills that 

will allow them to take up positions of responsibility within their 

institute, at universities, in industry, and in society. Students 

who choose to work on projects at the Fraunhofer Institutes 

have excellent prospects of starting and developing a career in 

industry by virtue of the practical training and experience they 

have acquired.

The Fraunhofer-Gesellschaft is a recognized non-profit 

organization that takes its name from Joseph von Fraunhofer 

(1787–1826), the illustrious Munich researcher, inventor, and 

entrepreneur.

T H E  F R A U N H O F E R - G E S E L L S C H A F T
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zu Lübeck.

Blazevicius, K. (2012). On compartmental Tofts and Kermode model 
and its extension for modelling of kinetic diffusable tracer concentrati-
on dynamics. Jacobs University Bremen.

Chitiboi, T. (2012). Merging Strategies Based on Super-structure Infor-
mation in Object Based Image Analysis. Jacobs University Bremen.

Drews, R. (2012). Bildanalyse von Kollagen-Matrices mittels verschiede-
ner Segmentierungsmethoden. Universität zu Lübeck.

Düvel, A. (2012). Elastische Registrierung von stochastischen Bildern. 
Universität Bremen.

Graßhof, S. (2012). Registrierung von Flussdaten. Universität zu Lübeck.

Kocev, B. (2012). Projector-based Surgeon-Computer Interaction on 
Deformable Surfaces. Jacobs University Bremen.

Kwizera, I. (2012). Modeling and Simulation of Mechanical Adaptation 
of Trabecular Architecture Using the Finite Element Method. Jacobs 
University Bremen.

Linke, T. (2012). Topologie-Optimierung von Strömungsproblemen mit 
der Lattice-Boltzmann-Methode. Universität Bremen.

Marzahl, C. (2012). Konzeption und Implementierung eines interaktiven 
Segmentierungsverfahrens für dreidimensionale medizinische Bilddaten 
mittels Intelligent Paintbrush. Fachhochschule Stralsund.

Pohl, M. (2012). Bildregistrierung mit linearer und nicht-linearer Elasti-
zität. Universität zu Lübeck.

Polzin T. (2012). Lungenregistrierung mittels automatisch detektierter 
Landmarken. Universität zu Lübeck.

Schomburg, H. (2012). Efficient Computational Approaches for Multif-
rame Blind Deconvolution. Universität zu Lübeck.

Soltow, E. (2012). Segmentierung komplexer Leberläsionen mit objekt-
basierter Bildanalyse. Universität zu Lübeck.

Bachelor Theses

Bauschulte, M. (2012). Konzeption eines kostengünstigen Fluoreszenz-
mikroskops zur In-vivo-Wundbeobachtung. Hochschule Bremerhaven. 

Berg, R. (2012). Leistungssteigerung in der medizinischen Bildregistrie-
rung durch Mehrkern-Signalprozessoren. Universität zu LübeckWilhelm 
Büchner Hochschule Darmstadt.

Capilnasiu, A. (2012). Modeling blood circulation in sinusoids. Jacobs 
University Bremen.

Majal, G. M. (2012). Mach number annealing applied to the Lattice 
Boltzmann method. Jacobs University Bremen.

Patents

Kohle, S.: Method, digital storage medium, and image data processing 
and visualization systems for coloring of voxels, which are selected via 
a maximum intensity projection-type technique using at least one color 
coordinate of a color continuum as intensity. US patent US 8,126,222 
B2 issued on February 28, 2012.

Hahn, H. K.: Marking of location in a medical image. US patent US 
8,295,564 B2 issued on October 23, 2012.

Filippatos, K., Twellmann, T., Zöhrer, F., & Hahn, H. K.: Image processing 
device for finding corresponding regions in two image data sets of an 
object. Worldwide patent application PCT/EP2011/053134 published 
on September 7, 2012.

Zöhrer, F., & Hahn, H. K.: Apparatus for adusting images. US patent 
application 13/162,494 published on December 20, 2012.



30

Thomas Forstmann 

Prof. Dr. Horst K. Hahn 

Dr. Guido Prause

Christoph Brachmann 

Olaf Klinghammer 

Christian Rieder

Editing &  

Layout

Text

Graphic Design

I M P R E S S U M

Fraunhofer MEVIS 

Universitaetsallee 29 

28359 Bremen 

Germany 

+49 421 218 59112 

info@mevis.fraunhofer.de 

www.mevis.fraunhofer.de 

Publisher

Bianka Hofmann 

Olaf Klinghammer 

Dr. Guido Prause

Translation David Black

Image Credits © Fraunhofer MEVIS

Printing digitaldruck bremen gmbh





32


