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mageratstart Tewg

The fact that the research in digitalimaging methods suehas ight micrascapy and x-ray
tomography at partner institutions has reached a stage from which many practical
applications can unfald is the main mativations of the praject. The goalof the project is t
el the companies in the regian to translate this knowledge into the technolagy.

The established regional structire wil in the lang term, even after the end of the project

|)  integrate regional firms into the research structure in the region

1) direst ragianal esearch institutions to pesearchin favor of regional firms and,

8)  support furtner research development in the field of optomechanics, imaging, software
development and other companies operatingin the field of industry 4L

[o this end. the consortium wil

|) organize regular information warkshaps every sik manths,

) create a system for signing up for bi- and mult-lateral.cansutations, and,

8)  publish regularly every six manths information on the technical prograss of the
consartium members (newsletter) to which regianal companies may cantribute.



magefeaostart news o,

Introductory message

ImageHeadstart is my heart project. As @ scientist active in the basic research but at the same time being by family istory strongly bound
to (what is now called) & high-tech industry, | was always unhappy by the reality of what is called basic research. |t is increasingly s that
the scientist are no longer tap technicians or engineers. How can they then claim that they unravel the secrets of Nature f any engineer
who brings an analytical technique which exists but is by chance not accessible to the labaratary may prove them wrang? W, scientists
paid from public funds, are permanently under the suspicion that we do not use them effectively. The mare we follow the increasingly
complicated rules, the mare we lose the path to the secrets of the Nature. To avaid the fact that we eventually just burn the
taxpayers money and do not et anythmg we have to collaborate with thase who are allowed to be at the farefront of the technalogy - the
innovative companies. And this is what the ImageHeadstart is about,

Dalbor Stys, nstitute of Camplex Systems, FEPH. Universityof Sauth Botemia i Ceste Buckivice
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Pt parters

Insttitute of Complex Systems, FEPV, Liversity ofSouthBahemia n Geské Budéivice based
in Nové Hraay. Since 2000, the Insttute of Complex Systems of the FFPW LS in Nove Hrady
and its predecessor, the nstitute of Physical Biology, have been engaged in-the development of
new lifit microscapy imaging techniques. In academic research, the Insttute has achieved a
number of tap results which are materialized in the software applications using original results
i information theary and in canstruction of new approaches to digial ight microscapy.



Research and Develgoment at the i gper Austria participates by twa research centers in
Linz and Wels.

The Research Group Lomputed Tomagraphy in Wels currently has [b staff members and

3 pratessors. Intatal, FHW s four powerful XCT systems: ) for large parts and
companents (Rayscan Za0E), Z) for high resalution seans up to 200 nim voxel size (Nanatom
180 and Easytom [B0), and ) for phase contrast imaging (Skyscan [234). The main expertise
of the CT Research Group invelves the application of the [atest CT-technologies in
combination with advanced visualization techniques (e.q. virtual reality), image processing
and b1 simulation. Another focus is the development of quantitative CT methads for
metrology and materials characterization for research and industry.

The Linz optical microseapy geoup currently consists of 10 project staff and

1 pratessars. 1t is equipped by two high-resolution fluerescent microscapes, d lithographic
SyStems,



Danube university Krems (DUK) particinates theough the Jepartment of Biomedical
Researcwhich specializes in stem cellbialagy, biomaterial development, tissue
engineering, and imaging methods farimaging complex iving cell proesses. The DUK
maintaing cell culture [abaratories with flow cytometry, an extensive faboratory of
molecular biclogy, a laboratary for biomaterial characterizatwion, and sophisticated
imaging methods. The DUK has basic equipment witha confocal laser micrascape, plasmon
resanance tecfinology, electron microscape, micro particle analyzer and micro-C1. t also
hag an access to a biomechanics labaratary.



Tel Center of the fnsttutz of Thearetical and Appld Mechanics of the Academy of Science (CE])
The CET has been dealing with aptical and X-ray methods for abtaining the geometry
and internal structures of abjects, with the passibility of measuring displacements

and deformations of samples under load. The team has many years of experience n
preparing and solving.a number of research and project tasks, especially in the field of
materials research and biomechanics. When it was founded (supported by the burapean
Fund for Regional Development), & unique fomography faciity with two X-ray sources
was buit at the CET. The CET warkplace s equipped, amang other things, with a unique
large-area X-ray pixel.detector and @ set of very fast spectroscapic detectars. The CET
laboratories are equipped vith many other devices for non-destructive examination of
materials (ptical micrascopes, electron microscape, efc.).



MO0y SHONCASE - mage plre

Digital images are multidimensional matrices carrying values which, to a good extent, represent the amount of energy which reached
the sensor after passing the color fitter. Standard imaging saftware is desined to give the best visual impression of the captured
image. This is achieved by manipulation with values in the matrix by which a majority of the image information is ireparably modified
The Image explorer (IMEX)was designed for scientists and technicians, who do not care about the visual impression but need to know
the technical truth. The JMEXallows to work with original image datasets, sections and level-by-level inspections. Features may be
highlighted and compared within a logical image series. Results may be exported. The MMEX was created in collaboration of the Institute
of Complex Systems, FFPW, University of South Bahemia in Nové Hrad)y and Image Cods, Brloh
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COMpUter tomagrapny

Four-paint Bending Test Instrumentation for 4D computed tomagraphy

High-resalution time-lapse micro-focus X-ray computed tomagraphy (4D micra-CT) is @ method for investigating the deformation
processes and fracture propagation characteristics of non-homogeneous materials during loading, For this purpose, a unigue
experimental device (Czech national patent S07837) capable of four-point bending (4PB) testing during X-ray imaging has been
developed. In contrast with standard bending setups, the proposed device is designed for vertical orientation of the investigated
specimen, whose axis of rotation is dentical to the rotational axs of the CT devices. The device is compased of three main components:
a pair of a motorized loading units with integrated movable outer supparts of the four-paint bending arrangement, a pair of stationary
inner supparts of the four-point bending arvangement,and a oylindrical |oad bearing frame housing the lnaded specimen together with
the oading units and al the supparts.

Praof of concept together with pilot experiments were successtully performed i the TORATOM CT scanner. Based on results acquired,
fracture-process zone and macrascapic crack propagation in a quasi-brittle material can be observed in 30 using an in-situ loading

pracedure and figh resolution 40 micro-CT.
| ] "IT'




oncrete acfie

Jirect consultation and workshaps:

The results of the consartium wil be handed over to companies, which can then use them
inthe subsequent development and production of pradusts for the world market. An
electranic form will be established through which consltations befween companies and
consortium members will be arranged. The-cansultations willthen fake place to the extent
necessary and may include technical demonstrations of the consortium members. This wil
ensure that the consultation ias concrete outputs. A standardized record will be kept of the
consultation process.

Warkshops will be arganized inthe.Znd, drd. 4th and ath semester of the project and il
focus on partial technical outputs of the project. Regional companies and public institutions,
which can use the results of the consartium, will e addressed

Fresentation on key conferences:

A standard presentation of the ImageHeadstart project will be created in the form of a
boath and its equipment - presentation screen, computer, electrical wiring, etc. This booth
wil be used at b mejor conferences or fairs in the major industrial centers of the region,
Vienna, Brno or Linz. The presentations on events outside the region wil be organized jointly
and nat funded by the praject. Regional companies may participate at these events together
with the project partners.



RESEARCH

Technalagy research will g8 condusted in two main directions:

) Assaciated equipment for surface electromagnetic radiation detectors and data
processing therefor: ang,

(1) Micro- and nano-posttioning aptomechanical devices and their cantral. In both cases,
these technologies are & combination of technical solutions and new algorithms, software.

New martetable produsts are expested i folowin fialds:

() Scientifically novelsaftware tools for creating 30 tomagraphic maps from 20 detectars

(1) Uptomechanics and instrumentation,

() Nicroseapy and tomagraphy of metal and non-metal materals far medicine and materia
research,

() Microscapy of living cells and tissues.

The scape of the research may change aocording to the results of company needs expressed
during the cansultations.

8) Uriginal image from 47-Mpx light microscape camere.

b) Calibrated image, in which differences in responses of camera piel chips were compensated. The calibration can be determined up to the level of energy reaching each camera pivel.

0) In-focus points, iz, vorels (30 pirels) 484610 nm® showed in intensites of the given point.

) Pseudasurface covering the in-focus points. Approximation to the case when a [0-nm aptical out would be performed on the observed object and there would be observed all
phenomena such as, e.g, liht diffraction, light absorption, and fluorescence.
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Sascha Senck

University of Applied Sciences Upper Austria

Research broup Computed Tomagraphy
(ampus Wels)
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hustria

saschasenck@fi-wels at
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Michaz! B. Fischer

Department for Biomedical Research
Faculty of Health and Meaicing
Danube University Krems

Or Karl-Dorrek Strafte 30
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Austria
Michaelfischer@donau-uni ac.at

+43 2131 883 7683

lished: University in South Bohermia in Ceské Budgjovice, Faculty of Fisheries and Protection of Waters

Edition: st, published in 2022 at VodTiany, Czech Republic

Printed: 28 pes

Jarosla Jacak

University of Applied Sciences lipper Austria
Department of Medical Engineering
NASAN-Research braup

barmisnstr. 7

{030 Limz

hustria

Jaroslaw jacak@h-finzat

skype: jarekjacak

+43 50804 02130



