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Abstract – Colonoscopy is one of the best methods for screening colon
cancer. As the automatic detection of polyps in endoscopic images is a chal-
lenging task for image processing, a variety of research groups have proposed
methods that try to fulfill this task to develop a system which supports the
doctors during examination. However, the problem is still – at least partially
– not solved. This paper gives a summary of 16 different polyp detection
methods published in the last ten years. We found out that the major draw-
back of many approaches is the lack of representative video data, which
hinders comparison and evaluation of the published methods.

1 Introduction

Colon cancer is one of the leading causes of cancer death worldwide [Wor06]. Colonoscopy
is the accepted gold standard for detecting colon cancer or its precursor lesions, colorectal
polyps. The removal of adenomatous polyps has been shown to prevent most cancer.
Although colonoscopy has become the preferred method of screening colon cancer, several
studies showed that it contains an inherent miss rate of up to 25% for the detection of
polyps and cancer [Lie05, BPV+04, TAR07].

This alarming statistic emphasizes the demand for computer systems supporting the
doctors during examination. Two main causes that lead to misses can be distinguished:

1. The endoscopist does not cover all parts of the colon (parts remain ”unseen” by
the camera),

2. the polyp appears on the screen but remains undetected by the doctor.
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The first error is hard to tackle with computer systems, as it adresses 3D-reconstruction
of non-rigid shapes from only one camera. To address the second type of errors, so-called
CADx-systems (Computer Assisted Diagnosis) are needed that compare conspicuous
structures to a database of structures that yet have a diagnose. Most work has been
done on the third problem, the Computer Aided Detection (CADe) or on combined
CADx/CADe-systems. Our work focusses on polyp detection, on CADe systems.

2 Theory

A general approach in developing a system for automatic detection of colorectal polyps
and cancer is as follows: At first colonoscopic images or videos containing normal and
abnormal cases are needed. In addition to that, ground truth information that labels the
abnormalities is necessary. Extracted feature-data from the images are used to train a
classifier which should be tested on a different set of images. Good classification results
depend on the selection of appropriate features that characterize polyps and cancer to
distinguish between abnormal and healthy areas within an image. Training and testing
of classifiers should be based on huge sets of images showing different polyps, due to the
high diversity of their appearences.

3 Review of Polyp detection methods

Different approaches have been proposed in literature for computer-aided detection of
colon cancer and polyps in endoscopic images. Serveral features were used by these
methods analysing shape, texture, and colour of the colon. Besides Support Vector
Machines (SVM), Neural Networks (NN) were the most common technique used for
classification. In the following we give a review of the methods we found in the literature.
This overview is summarized in Table 1.

3.1 Shape-based methods

Krishnan et al. presented a method to detect abnormalities through curvature analysis.
Edge detection is performed to extract contours, which are smoothed afterwards to make
them suitable for curvature computation [KYC+98].

A similar approach by Hwang et al. is based on the elliptical shape that is common for
nearly all small colon polyps. It is observed whether elliptical shapes fit into segmented
regions by utilizing a watershed-based image segmentation and ellipse fitting algorithms.
New techniques are proposed to distinguish the ellipses of polyp regions from those of
non-polyp regions by matching curve direction, curvature, edge distance, and intensity
[HOT+07].

The techniques adopted by Dhandra et al. are based on segmentation of colour en-
doscopic images in HSI colour space followed by morphological watershed segmentation
[VS91]. The output of the process indicates whether the endoscopic image is normal or
abnormal based on the numberof watershed regions present in the image [DHHM06].
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Kang et al. proposed a real-time image processing system for endoscopic applications.
After detecting edges using the Canny-operator [Can86], a morphological operation is
employed to thicken the edges and connect disjoint edges that are closer together. The
emerging segments are classified as either a polyp or a non-polyp by extracting three
features: area size, colour and shape [KD03].

3.2 Texture-based methods

Wang et al. developed a method for classification of endoscopic images based on tex-
ture and Neural Networks. The Local Binary Pattern [Mäe03] describes the spatial
structure of local texture. Combining this pattern with average intensity leads to a two-
dimensional histogram. A self-organizing map is applied for the classification process
[WKKT01].

Li et al. proposed to represent the image regions using multi-size patches simultane-
ously. The features extracted from these image patches include the means and standard
deviations of the absolute value of the approximating and detail coefficients from a
two-level Discrete Wavelet Transform decomposition of the image patches in the three
channels of CIE-Lab colour space. Other features include one-dimensional histograms of
luminance L and two-dimensional histograms of the a and b components. An ensemble is
constructed based on a set of individual Support Vector Classifiers to categorise patches
as normal or abnormal [LCK05].

Tjoa et al. extract different statistical measures from the texture spectra in the chro-
matic and achromatic domains. Furthermore, colour features for a selected region of
interest from each colour component histogram are extracted. The feature vector’s
dimension is reduced using Principal Component Analysis. For evaluation, Backpropa-
gation Neural Networks are used [TK03].

Alexandre et al. presented a method subdividing each image into small subimages
with a fixed size of 40 × 40 pixels. The used features are RGB-values and coordinates
of each pixel. As Support Vector Machines are able to deal with high-dimensional input
spaces, learning and classification is performed on this raw data sets [ACN07].

Coimbra et al. are investigating the potential of selected MPEG-7 descriptors for event
detection (such as polyps) in colonoscopic images. Some of the used features among
others are: color structure, homogenous texture and scalable colour [CC06].

Karkanis et al. proposed a scheme based on features extracted from the Grey-Level
Co-occurrence Matrix (GLCM). To distinguish between normal and cancer regions a mul-
tilayer feedforward neural network is employed [KMGS99]. The same GLCM-features
were used by Magoulas et al. and different learning and classification techniques were
investigated [MPV01, MPV04, MPTV04]. An extension proposed by Karkanis et al.
based on GLCM-features and discrete wavelet transform [KIKM01] was implemented in
CoLD (colorectal lesions detector) [MIKK03]. Another extension by Karkanis et al. uti-
lizes covariances of the GLCM-features calculated over the wavelet frame transformation
of different colour bands. This approach using colour wavelet covariance is supported
by a linear discriminant analysis (LDA) procedure for the characterization of the image
regions [KIM+03].

Methods for Polyp Detection in Colonoscopy Videos: A Review, Fachbereich Informatik Nr. 14/2008

5



Iakovidis et al. presented different approaches, all based on features computed from
subimages and tested on several colour spaces. The used features include wavelet energy,
colour wavelet energy, wavelet correlation signatures, local binary pattern and opponent
colour-local binary pattern. Support Vector Machines handle the classification of the
feature vectors computed from every single subimage [IMK06].

Maximizing the use of available detection methods, Zheng et al. presented a fusion-
based decision support system [ZKT05].

4 Discussion

To provide an overview of all mentioned methods, the main aspects are summarized in
table 1. Additionaly, a column datasets describes the data used for demonstrating or
testing the methods in the corresponding approach.

According to literature, the mentioned methods achieved good classification results.
However, the expressiveness of these results can be called into question due to the fact,
that the sample sets used for testing and training were relatively small, except for a few
cases (cf. results of [SMWM08]). A reliable classification system should be based on a
huge set of images containing many different types of abnormalities. Beyond quantity,
the quality is an important factor. In future, high definition colonoscopy will be standard.
We think that a classifier trained with less than hundred images at VHS-resolution or
even lower cannot detect cancer and poylps in a way that meets the requirements of a
clinical system.

5 Conclusion

In this paper we presented an overview of colon polyp detection approaches proposed
by several research groups. The major problem is the lack of a representative database
to evaluate and compare the available methods.
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Research
Group

Method / Features Feature
Class

Classifier Datasets
(# images, resolu-
tion)

Literature

Krishnan
et al.

curvature analysis shape - 2 normal and 4 ab-
normal images

[KYC+98]

Hwang
et al.

curve direction, curva-
ture, edge distance, in-
tensity

shape,
colour

- 27 polyp shots [HOT+07]

Dhandra
et al.

number of regions af-
ter morphological wa-
tershed segmentation

shape,
colour

- 50 normal and 50
abnormal images

[DHHM06]

Kang et
al.

area, colour and shape
of segments

shape,
colour

- - [KD03]

Wang et
al.

Local Binary Pattern,
intensity

texture,
colour

NN 3 images [WKKT01]

Li et al. Wavelet coefficients,
Lab histograms

texture,
colour

SVM 12 normal and 46
abnormal images,
256 × 256 pixels

[LCK05]

Tjoa et
al.

texture spectrum,
colour histograms

texture,
colour

NN 12 normal and 54
abnormal images

[TK03]

Karkanis
et al.

GLCM-features texture NN 2, 10, 4, 2 [KMGS99]
[MPV01]
[MPV04]
[MPTV04]

Karkanis
et al.

GLCM-features,
Wavelets

texture NN 8 images containing
a polyp, 512 × 512
pixels

[KIKM01]

Karkanis
et al.

Colour Wavelet Co-
variance

texture,
colour

LDA,
SVM

1380, 15000 images,
320 × 240 pixels

[KIM+03]
[IMK06]

Iakovidis
et al.

Wavelet Energy texture SVM 15000 images, 320
× 240 pixels

[IMK06]

Iakovidis
et al.

Colour Wavelet En-
ergy

texture,
colour

SVM 15000 images, 320
× 240 pixels

[IMK06]

Iakovidis
et al.

Wavelet Correlation
Signatures

texture,
colour

SVM 15000 images, 320
× 240 pixels

[IMK06]

Iakovidis
et al.

Local Binary Pattern texture SVM 15000 images, 320
× 240 pixels

[IMK06]

Iakovidis
et al.

Opponent Colour–
Local Binary Pattern

texture,
colour

SVM 15000 images, 320
× 240 pixels

[IMK06]

Alexandre
et al.

RGB-values and coor-
dinates of each pixel

- SVM 35 images, 514 ×

469 pixels
[ACN07]

Coimbra
et al.

MPEG-7 descriptors texture,
colour

- 899 images [CC06]

Table 1: Overview of different polyp detection approaches. Meanings of the abbrevia-
tions in column ’Classifier’ are: NN = Neural Network, SVM = Support Vector
Machine, LDA = Linear Discriminant Analysis
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[Mäe03] T. Mäenpää. The local binary pattern approach to texture analysis–
extensions and applications. 2003. Dissertation, University of Oulu.

[SMWM08] N. Shevchenko, S. Mühldorfer, T. Wittenberg, and C. Münzenmayer. Un-
tersuchung von Texturanalysemethoden zur automatischen Polypenerken-
nung. In 7. Jahrestagung der Deutschen Gesellschaft für Computer- und
Roboterassistierte Chirugie e. V., Tagungsband, pages 205–206, 2008.

[TAR07] Alan Thomson, Dennis Ahnen, and John Riopelle. Intestinal polypoid ade-
nomas. eMedicine, The Continually Updated Clinical Reference, 2007.

[TK03] Marta Tjoa and Shankar Krishnan. Feature extraction for the analysis of
colon status from the endoscopic images. BioMedical Engineering OnLine,
2(1):9, 2003.

[VS91] Luc Vincent and Pierre Soille. Watersheds in digital spaces: An efficient
algorithm based on immersion simulations. IEEE Transactions on Pattern
Analysis and Machine Intelligence, 13(6), 1991.

[WKKT01] P. Wang, S. M. Krishnan, C. Kugean, and M. P. Tjoa. Classification of
endoscopic images based on texture and neural network. Proceedings of the
23rd Annual International Conference of the IEEE Engineering in Medicine
and Biology Society, 4:3691–3695, 2001.

[Wor06] World Health Organization. Fact sheet no 297: cancer. WHO Media Centre
Fact Sheets, 2006.

Methods for Polyp Detection in Colonoscopy Videos: A Review, Fachbereich Informatik Nr. 14/2008

9



[ZKT05] M. M. Zheng, S. M. Krishnan, and M. P. Tjoa. A fusion-based clinical
decision support for disease diagnosis from endoscopic images. Computers
in Biology and Medicine, 35(3):259–274, 2005.

Methods for Polyp Detection in Colonoscopy Videos: A Review, Fachbereich Informatik Nr. 14/2008

10



Bisher erschienen  
 
Arbeitsberichte aus dem Fachbereich Informatik 
(http://www.uni-koblenz.de/fb4/publikationen/arbeitsberichte) 
 
Stefan Ameling, Stephan Wirth, Dietrich Paulus, Methods for Polyp Detection in Colonoscopy 
Videos: A Review, Arbeitsberichte aus dem Fachbereich Informatik 14/2008 
 
Tassilo Horn, Jürgen Ebert, Ein Referenzschema für die Sprachen der IEC 61131-3, 
Arbeitsberichte aus dem Fachbereich Informatik 13/2008 
 
Thomas Franz, Ansgar Scherp, Steffen Staab, Does a Semantic Web Facilitate Your Daily 
Tasks?, Arbeitsberichte aus dem Fachbereich Informatik 12/2008 
 
Norbert Frick, Künftige Anfordeungen an ERP-Systeme: Deutsche Anbieter im Fokus, 
Arbeitsberichte aus dem Fachbereicht Informatik 11/2008 
 
Jürgen Ebert, Rüdiger Grimm, Alexander Hug, Lehramtsbezogene Bachelor- und 
Masterstudiengänge im Fach Informatik an der Universität Koblenz-Landau, Campus 
Koblenz, Arbeitsberichte aus dem Fachbereich Informatik 10/2008 
 
Mario Schaarschmidt, Harald von Kortzfleisch, Social Networking Platforms as Creativity 
Fostering Systems: Research Model and Exploratory Study, Arbeitsberichte aus dem 
Fachbereich Informatik 9/2008 
 
Bernhard Schueler, Sergej Sizov, Steffen Staab, Querying for Meta Knowledge, 
Arbeitsberichte aus dem Fachbereich Informatik 8/2008 
 
Stefan Stein, Entwicklung einer Architektur für komplexe kontextbezogene Dienste im 
mobilen Umfeld, Arbeitsberichte aus dem Fachbereich Informatik 7/2008 
 
Matthias Bohnen, Lina Brühl, Sebastian Bzdak, RoboCup 2008 Mixed Reality League Team 
Description, Arbeitsberichte aus dem Fachbereich Informatik 6/2008 
 
Bernhard Beckert, Reiner Hähnle, Tests and Proofs: Papers Presented at the Second 
International Conference, TAP 2008, Prato, Italy, April 2008, Arbeitsberichte aus dem 
Fachbereich Informatik 5/2008  
 
Klaas Dellschaft, Steffen Staab, Unterstützung und Dokumentation kollaborativer Entwurfs- 
und Entscheidungsprozesse, Arbeitsberichte aus dem Fachbereich Informatik 4/2008 
 
Rüdiger Grimm: IT-Sicherheitsmodelle, Arbeitsberichte aus dem Fachbereich Informatik 
3/2008 
 
Rüdiger Grimm, Helge Hundacker, Anastasia Meletiadou: Anwendungsbeispiele für 
Kryptographie, Arbeitsberichte aus dem Fachbereich Informatik 2/2008 
 
Markus Maron, Kevin Read, Michael Schulze: CAMPUS NEWS – Artificial Intelligence 
Methods Combined for an Intelligent Information Network, Arbeitsberichte aus dem 
Fachbereich Informatik 1/2008 
 
Lutz Priese,Frank Schmitt, Patrick Sturm, Haojun Wang: BMBF-Verbundprojekt 3D-RETISEG 
Abschlussbericht des Labors Bilderkennen der Universität Koblenz-Landau, Arbeitsberichte 
aus dem Fachbereich Informatik 26/2007 
 

http://www.uni-koblenz.de/fb4/publikationen/arbeitsberichte


Stephan Philippi, Alexander Pinl: Proceedings 14. Workshop 20.-21. September 2007 
Algorithmen und Werkzeuge für Petrinetze, Arbeitsberichte aus dem Fachbereich Informatik 
25/2007  
 
Ulrich Furbach, Markus Maron, Kevin Read: CAMPUS NEWS – an Intelligent Bluetooth-
based Mobile Information Network, Arbeitsberichte aus dem Fachbereich Informatik 24/2007 
 
Ulrich Furbach, Markus Maron, Kevin Read: CAMPUS NEWS - an Information Network for 
Pervasive Universities, Arbeitsberichte aus dem Fachbereich Informatik 23/2007 
 
Lutz Priese: Finite Automata on Unranked and Unordered DAGs Extented Version, 
Arbeitsberichte aus dem Fachbereich Informatik 22/2007 
 
Mario Schaarschmidt, Harald F.O. von Kortzfleisch: Modularität als alternative Technologie- 
und Innovationsstrategie, Arbeitsberichte aus dem Fachbereich Informatik 21/2007 
 
Kurt Lautenbach, Alexander Pinl: Probability Propagation Nets, Arbeitsberichte aus dem 
Fachbereich Informatik 20/2007 
 
Rüdiger Grimm, Farid Mehr, Anastasia Meletiadou, Daniel Pähler, Ilka Uerz: SOA-Security, 
Arbeitsberichte aus dem Fachbereich Informatik 19/2007 
 
Christoph Wernhard: Tableaux Between Proving, Projection and Compilation, Arbeitsberichte 
aus dem Fachbereich Informatik 18/2007 
 
Ulrich Furbach, Claudia Obermaier: Knowledge Compilation for Description Logics, 
Arbeitsberichte aus dem Fachbereich Informatik 17/2007 

Fernando Silva Parreiras, Steffen Staab, Andreas Winter: TwoUse: Integrating UML Models 
and OWL Ontologies, Arbeitsberichte aus dem Fachbereich Informatik 16/2007 
Rüdiger Grimm, Anastasia Meletiadou: Rollenbasierte Zugriffskontrolle (RBAC) im 
Gesundheitswesen, Arbeitsberichte aud dem Fachbereich Informatik 15/2007 

Ulrich Furbach, Jan Murray, Falk Schmidsberger, Frieder Stolzenburg: Hybrid Multiagent 
Systems with Timed Synchronization-Specification and Model Checking, Arbeitsberichte aus 
dem Fachbereich Informatik 14/2007 

Björn Pelzer, Christoph Wernhard: System Description:“E-KRHyper“, Arbeitsberichte aus dem 
Fachbereich Informatik, 13/2007 

Ulrich Furbach, Peter Baumgartner, Björn Pelzer: Hyper Tableaux with Equality, 
Arbeitsberichte aus dem Fachbereich Informatik, 12/2007 

Ulrich Furbach, Markus Maron, Kevin Read: Location based Informationsystems, 
Arbeitsberichte aus dem Fachbereich Informatik, 11/2007 

Philipp Schaer, Marco Thum: State-of-the-Art: Interaktion in erweiterten Realitäten, 
Arbeitsberichte aus dem Fachbereich Informatik, 10/2007 

Ulrich Furbach, Claudia Obermaier: Applications of Automated Reasoning, Arbeitsberichte 
aus dem Fachbereich Informatik, 9/2007 

Jürgen Ebert, Kerstin Falkowski: A First Proposal for an Overall Structure of an Enhanced 
Reality Framework, Arbeitsberichte aus dem Fachbereich Informatik, 8/2007 

Lutz Priese, Frank Schmitt, Paul Lemke: Automatische See-Through Kalibrierung, 
Arbeitsberichte aus dem Fachbereich Informatik, 7/2007 

Rüdiger Grimm, Robert Krimmer, Nils Meißner, Kai Reinhard, Melanie Volkamer, Marcel 
Weinand, Jörg Helbach: Security Requirements for Non-political Internet Voting, 
Arbeitsberichte aus dem Fachbereich Informatik, 6/2007 



Daniel Bildhauer, Volker Riediger, Hannes Schwarz, Sascha Strauß, „grUML – Eine UML-
basierte Modellierungssprache für T-Graphen“, Arbeitsberichte aus dem Fachbereich 
Informatik, 5/2007 

Richard Arndt, Steffen Staab, Raphaël Troncy, Lynda Hardman: Adding Formal Semantics to 
MPEG-7: Designing a Well Founded Multimedia Ontology for the Web, Arbeitsberichte aus 
dem Fachbereich Informatik, 4/2007 

Simon Schenk, Steffen Staab: Networked RDF Graphs, Arbeitsberichte aus dem Fachbereich 
Informatik, 3/2007 

Rüdiger Grimm, Helge Hundacker, Anastasia Meletiadou: Anwendungsbeispiele für 
Kryptographie, Arbeitsberichte aus dem Fachbereich Informatik, 2/2007 

Anastasia Meletiadou, J. Felix Hampe: Begriffsbestimmung und erwartete Trends im IT-Risk-
Management, Arbeitsberichte aus dem Fachbereich Informatik, 1/2007 

 
„Gelbe Reihe“  
(http://www.uni-koblenz.de/fb4/publikationen/gelbereihe) 
 
Lutz Priese: Some Examples of Semi-rational and Non-semi-rational DAG Languages. 
Extended Version, Fachberichte Informatik 3-2006 

Kurt Lautenbach, Stephan Philippi, and Alexander Pinl: Bayesian Networks and Petri Nets, 
Fachberichte Informatik 2-2006 

Rainer Gimnich and Andreas Winter: Workshop Software-Reengineering und Services, 
Fachberichte Informatik 1-2006  

Kurt Lautenbach and Alexander Pinl: Probability Propagation in Petri Nets, Fachberichte 
Informatik 16-2005  

Rainer Gimnich, Uwe Kaiser, and Andreas Winter: 2. Workshop ''Reengineering Prozesse'' – 
Software Migration, Fachberichte Informatik 15-2005  

Jan Murray, Frieder Stolzenburg, and Toshiaki Arai: Hybrid State Machines with Timed 
Synchronization for Multi-Robot System Specification, Fachberichte Informatik 14-2005  

Reinhold Letz: FTP 2005 – Fifth International Workshop on First-Order Theorem Proving, 
Fachberichte Informatik 13-2005  

Bernhard Beckert: TABLEAUX 2005 – Position Papers and Tutorial Descriptions, 
Fachberichte Informatik 12-2005  

Dietrich Paulus and Detlev Droege: Mixed-reality as a challenge to image understanding and 
artificial intelligence, Fachberichte Informatik 11-2005 

Jürgen Sauer: 19. Workshop Planen, Scheduling und Konfigurieren / Entwerfen, Fachberichte 
Informatik 10-2005  

Pascal Hitzler, Carsten Lutz, and Gerd Stumme: Foundational Aspects of Ontologies, 
Fachberichte Informatik 9-2005  

Joachim Baumeister and Dietmar Seipel: Knowledge Engineering and Software Engineering, 
Fachberichte Informatik 8-2005  

Benno Stein and Sven Meier zu Eißen: Proceedings of the Second International Workshop on 
Text-Based Information Retrieval, Fachberichte Informatik 7-2005   

Andreas Winter and Jürgen Ebert: Metamodel-driven Service Interoperability, Fachberichte 
Informatik 6-2005  

Joschka Boedecker, Norbert Michael Mayer, Masaki Ogino, Rodrigo da Silva Guerra, 
Masaaki Kikuchi, and Minoru Asada: Getting closer: How Simulation and Humanoid League 
can benefit from each other, Fachberichte Informatik 5-2005  

Torsten Gipp and Jürgen Ebert: Web Engineering does profit from a Functional Approach, 
Fachberichte Informatik 4-2005  

http://www.uni-koblenz.de/%7Eag-pn/html/mitarbeiter/mitarbeiter.html
http://www.uni-koblenz.de/%7Eag-pn/html/mitarbeiter/apinl.html
http://www.uni-koblenz.de/%7Ewinter/
http://www.uni-koblenz.de/%7Emurray/
http://fstolzenburg.hs-harz.de/
http://www.uni-koblenz.de/%7Ebeckert/
http://www.uni-koblenz.de/FB4/Institutes/ICV/AGPaulus/Members/paulus
http://www.uni-koblenz.de/%7Edroege/
http://www.uni-koblenz.de/%7Ewinter/
http://www.uni-koblenz.de/%7Eebert/
http://www.uni-koblenz.de/%7Ejboedeck/
http://www.er.ams.eng.osaka-u.ac.jp/user/asada/asada.html
http://www.uni-koblenz.de/%7Etgi/
http://www.uni-koblenz.de/%7Eebert/


Oliver Obst, Anita Maas, and Joschka Boedecker: HTN Planning for Flexible Coordination Of 
Multiagent Team Behavior, Fachberichte Informatik 3-2005   

Andreas von Hessling, Thomas Kleemann, and Alex Sinner: Semantic User Profiles and their 
Applications in a Mobile Environment, Fachberichte Informatik 2-2005  

Heni Ben Amor and Achim Rettinger: Intelligent Exploration for Genetic Algorithms –  
 Using Self-Organizing Maps in Evolutionary Computation, Fachberichte Informatik 1-2005  

 

http://www.uni-koblenz.de/%7Efruit/
http://www.uni-koblenz.de/%7Emaas/
http://www.uni-koblenz.de/%7Ejboedeck/
http://www.cc.gatech.edu/grads/a/avh/
http://www.uni-koblenz.de/%7Etomkl/
http://www.uni-koblenz.de/%7Esinner/
http://www.uni-koblenz.de/%7Eamor/
http://www.uni-koblenz.de/%7Eachim/

	plakatform_cv
	Foliennummer 1

	Impressum
	paper
	Bisher erschienen
	Bisher erschienen 




