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WWU: Faculty of Mathematics and Computer Science

Å The Mathematical Institute (4 winners of Leibniz Award)

Å Institute for Stochastics

Å Institute for Analysis and Numerics

Å Institute for Mathematical Logic

Å Institute for Computer Science

Å Institute for Didactics of Mathematics and Computer Science
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WWU: Institute for Computer Science

Research groups (basic research):

Å Prof. Sergei Gorlatch (parallel and distributed computing)

Å Prof. Xiaoyi Jiang (PRIA: pattern recognition, image analysis)

Å Prof. Lars Linsen (visualization, computer graphics)

Å Prof. Markus Müller-Olm (software development, verification)

Å Prof. Anne Remke (saftey-critical systems)

Å Prof. Jan Vahrenhold (algorithm engineering)

Å Junior Professor N.N. (biomedical image analysis)

Å Prof. N.N. (communication, networked systems)

Å Prof. N.N. (IT security)
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WWU: Computer Sciences

Å Institute for Computer Science (8)

(Faculty 10: Mathematics and Computer Science)

Å Institute for Information Systems (7)

(Faculty 4: Economics)

Å Institute for Geoinformatics (3)

(Faculty 14: Geosciences)

Å Institute for Medical Informatics (1)

(Faculty 5: Medicine)

Å Bioinformatics (2; Biology, Medicine)
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2005 2007 2012 2014

Multiscale Imaging Centre

(Siemens)

WWU: Institute for Computer Science
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WWU: PRIA research group

Basic research (application motivated):

ÅBiomedical imaging

Å Image/video analysis

ÅPattern recognition, machine learning

Understanding of data (images)

Ą decision-making
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Biomedical imaging

Positron Emission Tomography (PET) imaging:

ÅPET data acquisition is long (e.g. 15 min)

ÅAnimal preparation: anesthesia Ą tracer distribution is highly influenced

Novel PET imaging protocol (imaging of awake and freely moving mice)

ÅVideo-based motion tracking

ÅMotion-compensated PET image reconstructionSSS
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Challenges:

ÅHigh-precision 

camera calibration

ÅRobust tracking of   

3D feature points

ÅReliable estimation of 

whole-body motion                      

ÅĄ Motion-

compensated PET 

image reconstruction

Biomedical imaging
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Activity of the animal by showing the tracked 

positions of the nose tip (45 min)

Biomedical imaging
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Image analysis: Motion analysis

PET:  Heart movement,  3D optical flow vectors

Ultrasound:  Heart movement,  2D optical flow vectors

IEEE-TMI, 2006/2008/2012; Medical Physics, 2013
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Application to motion correction in heart PET imaging:

Patient: 20 min

Motion correction helps 

capture the correct 

shape of heart (for 

improved quantification)

Image without motion correction

After motion correction

Image analysis: Motion analysis
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Image segmentation, decision-making

CMPB, 2014

Å Green:  normal

Å Red:     abnormal

Å Cyan: false normal

Å Yellow: false abnormal

shape

motion

Heart remodelling: classification of regional left ventricular wall
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Research interest
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semantics

From images to semantics

Image Analysis:

Ådenoising

Åsegmentation

Åregistration

Åmotion analysis

Åclassification

Åshape modeling

Åéé

ÅPattern Recognition

ÅMachine Learning

ÅData Mining

methods

Åimages

Åsignals

Åmeasurements

Ånetworks

Årecords

Åéé

From data to semantics

data
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Deep learning

Deep learning is a branch of machine learning (learning models for 

decision-making) based on a set of algorithms that attempt to model 

high level abstractions in data by using a deep graph with multiple 

processing layers, composed of multiple linear and non-linear 

transformations.

AlphaGo: Using machine 

learning to master the 

ancient game of Go
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Pattern Recognition


