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Doctoral candidate 4: Progressive visual data analysis and
visual steering in dynamic X-ray imaging processes

Host Institution Fraunhofer IIS

PhD enrolment University of Passau, Germany

Primary Supervisor Prof. Dr. Christoph Heinzl

Subject area Visualization, Visual Analytics, Visual Computing

About this doctoral project and your tasks

You will design, implement, and evaluate concepts for progressive visual data analysis and visual
steering of the X-ray CT data acquisition of an ongoing (typically interrupted) in situ testing experiment,
applied to a sample of interest, such as shape memory polymers or alloys. Together with DCs focusing
on the experimental parts of dynamic X-ray imaging of emerging materials, real world experimental
data will be generated. For the initial stage representative virtual XCT data will be used as generated
by X-ray CT simulation. DC4 will focus on the design of visual metaphors for the analysis of rich XCT
data, comparative and ensemble visualisation. Aside from primary volumetric data, rich XCT data will
also include secondary derived data from features of interest (e.g., characteristics of constituents,
pores, defects, inclusions). The developed techniques will facilitate the investigation of multiple rich
XCT datasets from two or more subsequent steps of the in situ testing experiment. The developed
comparative visualisation techniques need to reveal similarities and differences in rich XCT data of
adjacent steps. Interactive ensemble visualisation techniques will facilitate a full overview of the
ensemble data available in the (ongoing) in situ experiment as well as a multilevel exploration drill-
down from the overview to the individual steps of the experiment. Suitable metrics for rich XCT data
comparison will be evaluated in terms of changing spatial structures and secondary attributes,
considering the shape models implemented by DC3 to facilitate the derivation of parameters
controlling the experiment for visual steering (e.g., in terms of the speed/step width of the running
experiment).

Your tasks will include :
e Two publications describing the generated concepts and design studies regarding visual
analysis and visual steering of XCT data in in-situ testing experiments; a software tool

demonstrating the implemented techniques in terms of visual steering
e an evaluation report of the generated methods on simulated and/or real world XCT data

Foreseen secondments
For this project, we foresee secondments to:

o Prof. Guillermo Requena (2 month) at Deutsches Zentrum fiir Luft-und Raumfahrt EV (Germany)
e Dr. Daniel Vavrik (4 months) at Czech Academy of Science (The Czech Republic)
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About the host institution and research group

The Fraunhofer Development Center X-ray Technology EZRT is a division of the Fraunhofer Institute
for Integrated Circuits IIS. Researchers from a wide variety of disciplines conduct applied research and
development in the field of non-destructive monitoring along the product life cycle, from raw materials
to production and recycling. Fraunhofer EZRT’s competencies extend to the following areas: Industrial
computed tomography (CT), radioscopic inspection, X-Ray sensors, reconstruction, image processing,
segmentation, data analysis and visualisation. You will be integrated into our research group on
Knowledge Based Image Processing and Visualization located in Passau / Germany where you will
collaborate with our dynamic and growing team on the topics of image processing, visualization, visual
and immersive analytics of large and rich XCT data.

About the offer

e The selected candidate will be employed by the Fraunhofer Development Center X-ray Technology
EZRT for 36 months on the MSCA-DN project.

e Doctoral candidates are offered a competitive remuneration based on the MSCA allowances and
the regulations of the host institution. The gross monthly salary at FHG will be 4.768,12 €.
Moreover, funding is available for technical and personal skills training and participation in
international research events.

e Expected start date: between April and September 2026. We encourage last-year master students
who will graduate by this time to already apply.

More information is available in the general information document for X-CELERATE positions.

Specific Profile requirements

e Your profile aligns with the general requirements and eligibility criteria of the X-CELERATE
project.

e You have a master’s degree in physics, computer science, mathematics, engineering, or related
field (or will have by the time of your appointment).

e Background in scientific computing and/or computed tomography is appreciated.

e You are proficient in at least one programming language

How to apply

All applications must be submitted via the X-CELERATE job platform.

Deadline for applications: 16 November, 23:59. More information about the application procedure is
available in the general information document for X-CELERATE positions.
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Additional information

For additional information about the research project, contact:
Prof. Dr. Christoph Heinzl

Email: Christoph.heinzl@iis.fraunhofer.de
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