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Medial imaging

Source: https://www.healthcare.siemens.com

Image curtesy: Prof. Klopfleisch, FU Berlin
Image curtesy: Prof. Falkenberg, Sahlgrenska, Sweden

before after
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Medical imaging
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Choices
Physics 

and Math

Machine learning 

(AI)

Computer 

Vision/pattern 

recognition

programming 

Dept. AIBE

https://aibe.tf.fau.de/

Dept. Computer Science

https://lme.tf.fau.de//

https://aibe.tf.fau.de/
https://www.tf.fau.eu/faculty-of-engineering/departments-and-chairs/computer-science/
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Value proposition

Image Acquisition and 
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Semantic Image 

Interpretation
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Computer Aided 

Diagnosis

Quantification of 

Imaging Biomarkers

Tumor quantification

Radiomics

Computer Aided 

Imaging / Guidance
Screening acquisition
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Future relevance?

OECD use of MRI 1996-2020 OECD medical graduates 1980-2020
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Data analysis –ANKI lab

Efficient and Embedded Deep Neural Networks for 
Medical Image Analysis at Point of Care

Kist and Döllinger, IEEE Access 2020

Revolutionizing 
neuroscience 
research through 
AI-driven 
neuroanatomical big 
data analysis Kist et al., Sci Rep 2021

AI-powered, Open Source system for high-

speed videoendoscopy to quantify and monitor 

voice physiology
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Image analysis – IDEA lab

Multi-modal imaging

Ultrasound imaging

Normative Machine Learning 
/anomaly detection

Guided medical imaging in the wild
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Pattern recognition lab

AI reconstruction 
model

Muckley IEEE TMI 2021, Knoll MRM 2020, Knoll IEEE SPM 
2020, Knoll MRM 2018, Hammernik MRM 2017

Ongoing challenges

Robustness/stability

Missing image features

Hardware Data acquisition Image reconstruction Analysis and diagnosis
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Data analysis –Computational imaging lab
Machine Learning in Medical Engineering  ; MRI in the era of AI (florian.knoll@fau.de)

AI reconstruction 
model

Muckley IEEE TMI 2021, Knoll MRM 2020, Knoll IEEE SPM 
2020, Knoll MRM 2018, Hammernik MRM 2017

Ongoing challenges

Robustness/stability

Missing image features

Hardware Data acquisition Image reconstruction Analysis and diagnosis
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Data analysis – HEX lab

Imagineering novel languages for the communication between humans (and machines).



IDEA  Lab, Bernhard Kainz, AIBE 8. Juli 2022

Radiomics



IDEA  Lab, Bernhard Kainz, AIBE 8. Juli 2022 16

Data analysis - MRI

Slice I

Slice II

Slice III

k-space
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Data analysis - MRI
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Data analysis - MRI
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Data analysis - MRI

8. Juli 2022 19

Cardiac atlas by Alena Uus, Milou van Poppel and David Lloyd: https://gin.g-node.org/SVRTK/fetal_mri_atlases

https://gin.g-node.org/SVRTK/fetal_mri_atlases
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Data analysis



• Image and data processing is an exciting branch of Medical Engineering

• In this branch you will learn

• how images are created / calculated

• how to evaluate large amounts of data

• how Big Data technologies like "Deep Learning" work

• Special courses can be chosen:

• X-ray / CT

• Magnetic resonance tomography

• PET / SPECT

• Ultrasound imaging

• advanced computer vision methods for image analysis and representation learning

Outlook
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