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A The Mathematical Institute (4 winners of Leibniz Award)
A Institute for Stochastics

A Institute for Analysis and Numerics

A Institute for Mathematical Logic

A Institute for Computer Science

A Institute for Didactics of Mathematics and Computer Science



WWU: Institute for Computer Science é

CiM
Cells in Motion

Prof. Sergei Gorlatch (parallel and distributed computing)
Prof. Xiaoyi Jiang ( . pattern recognition, image analysis)
Prof. Lars Linsen (visualization, computer graphics)

Prof. Markus Miller-Olm (software development, verification)
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Prof. Anne Remke (saftey-critical systems)

A Prof. Jan Vahrenhold (algorithm engineering)

A Junior Professor N.N. (biomedical image analysis)
A Prof. N.N. (communication, networked systems)
A Prof. N.N. (IT security)



WWU: Computer Sciences é

A Institute for Computer Science (8)
(Faculty 10: Mathematics and Computer Science)

A Institute for Information Systems (7)
(Faculty 4. Economics)

A Institute for Geoinformatics (3)
(Faculty 14: Geosciences)

A Institute for Medical Informatics (1)
(Faculty 5: Medicine)

A Bioinformatics (2; Biology, Medicine)
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Basic research (application motivated):

A Biomedical imaging

A Image/video analysis
A Pattern recognition, machine learning

\ Understanding of data (images)

A decision-making



Biomedical imaging é CiM

Cells in Motion

Positron Emission Tomography (PET) imaging:

A PET data acquisition is long (e.g. 15 min)
A Animal preparation: anesthesia A tracer distribution is highly influenced

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

A Video-based motion tracking
A Motion-compensated PET image reconstructionSSS




Biomedical imaging

Challenges:

AHigh-precision
camera calibration

ARobust tracking of
3D feature points

AReliable estimation of
whole-body motion

AA Motion-
compensated PET
Image reconstruction



Biomedical imaging 2
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(b) FDG - free-moving, motion-corrected

(c) NaF - anesthetized, reference (d) FDG - anesthetized, reference
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Image analysis: Motion analysis é CiM

Cells in Motion

Ultrasound: Heart movement, 2D optical flow vectors

PET: Heart movement, 3D optical flow vectors
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Image analysis: Motion analysis é CiM

Application to motion correction in heart PET imaging:

Imagewithout motion correction
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Patient: 20 min

Motion correction helps
capture the correct
shape of heart (for
Improved quantification)

After motion correction
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Image segmentation, decision-making é CiM

Heart remodelling: classification of regional left ventricular wall

shape
motion

normal
A Red: abnormal
. false normal
: false abnormal
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Bundesministerium .

fir Bildung l s
ter
und Forschung INNOVATION zihlt

Die Demograliestrategie

der Bundesregierung
Die Hightech-Strategle for Deutschland <

Grundlagen interaktions- und emotionssensitiver
Assistenzsysteme (INEMAS)

BMBF-FordermafRnahme im Rahmen des Forderschwerpunktes ,,Vom technischen Werk-
zeug zum interaktiven Begleiter — sozial- und emotionssensitive Systeme fiir eine opti-
mierte Mensch-Technik-Interaktion (InterEmotio)" A
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Motivation

Interaktionskonzepte gangiger technischer Assis-
tenzsysteme sind zumeist rein funktionsbezogen
ausgestaltet und erlauben kaum nutzerspezifische
Anpassungen. Dies gilt auch fur Anzeige- und
Warnkonzepte von Fahrerassistenzsystemen. Im
Rahmen einer nutzerzentrierten Individualisierung
kénnten Fahrerassistenzsysteme analog eines
menschlichen Beifahrers auf emotionale, soziale
und kognitive Fahrerzustdande reagieren und
Warnausgaben optimieren.

Ziele und Vorgehen



methods
data

Aimages
Asignals
Ameasurements
Anetworks
Arecords

Aé é

semantics

A Pattern Recognition
A Machine Learning
A Data Mining
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CiM

Cells in Motion

Deep learning é

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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