COMPANY REPORT

COMPANY REPORT

Unit Logistics Informatics

Content

36

ITS Upper Austria

38

Research Project HOPL

40

Research Project ProKapa

42

iTPP 4.0 - The Intelligent Turnout

44

Research Project DigiMont

46

Driverless Systems on the Way to Industry 4.0

48

Success through Algorithms

50

Research Project BOOST 4.0

52

ANNA

54

Unit Data Management and Analytics

56

CALUMMA

58

GS1 Austria Workflow

60

LeiVMed – Benchmarking in Medicine
Greetings from the Rector Univ.-Prof. Dr. Meinhard Lukas

4

Salinen Austria

64

Greetings from the Supervisory Board Chairperson Vice Rector Dr.in Barbara Romauer

6

SecuReveal

66

Greetings from the Supervisory Board Member Mag.a Ingrid Rabmer

7

Data Analytics

68

Greetings of Supervisory Board Member Univ.-Prof. Dr. Peter Paule

8
Research Unit Medical Informatics

70

Preface from the Chief Executive Officer DI Wolfgang Freiseisen

10

Preface from the Chief Technical Officer Robert Keber

13

Medical Image Processing and Simulation (MIMAS)

72

The Units of RISC Software GmbH

14

Ontology-guided Medical Data Analysis (OMEDA) 

74

Key Figures

16

Research Project SEE-KID / CEVD

76

Research Project BURNCASE 3D

78

Unit Industrial Software Applications

18

Medical Data Analysis

80

Research Project VIRTUAL ANEURYSM 

82

20

Research Project EndoPredictor

84

Training Network ARCADES

24

Research Project VizARd

86

Interreg Project InnoHPC

25

Project MEDUSA 

88

Static Verification of Aircraft Structural Components

26

Medical Cognitive Computing Center – MC3

90

Simulation of NC Machining

28

Research Project FlashCheck

31

Cooperation Partners

92

Multidisciplinary Structural Optimization

32

Acknowledgement

96

Virtual Modeling Library

34

Imprint

97

Application Engineering Tool

Greetings from the Rector

Univ.-Prof. Dr. Meinhard Lukas

Medical Cognitive Computing Center

research in the field of professional software develop-

Hochreiter. In a unique way, scientific expertise and

Central problems of science, economy, industry and

ment. RISC Software GmbH emerged from the RISC

experience in machine learning are combined with

medicine can only be solved today by bundling all avail-

Institute of the JKU Linz and is therefore still deeply

applications in biology, genetics and medicine.

able methods, such as computer science, mathematics

connected to the university environment.

or artificial intelligence. The implementation of applied

As part of the MC3 project, a center which combines

research projects and the transfer of technology from

The future of medicine lies in artificial intelligence

the fields of medical and AI research into a joint focus

the university environment to the economy are decisive

The use of artificial intelligence in medicine not only

for the Upper Austrian health care system will be

for the development and competitiveness not only of

gives us the opportunity to diagnose diseases earlier

established. For more than 10 years, all clinical data

the universities but also of Upper Austria as a business

or to observe their progression more effectively, but

has been collected in a warehouse. This makes it pos-

location.

also to treat people more efficiently and successfully.

sible to export data from all clinical areas anonymously

In order to answer many medical questions, we need a

for prediction models and to use them according to

Without its institutes, scientists and spin-off compa-

synthesis of medical expertise and methods of machine

legal regulations. At the same time, close cooperation

nies, the Johannes Kepler University would not have

data processing.

between physicians, bio- or medical computer scien-

been a leading driving force for innovation for more

tists and AI experts provides an understanding of the

than 50 years. One of these drivers of progress is

The keyword for Linz is: MC3. The Medical Cognitive

RISC Software GmbH - it and the associated Institute

Computing Center combines the knowledge of the

for Symbolic Computing have developed into a global

three know-how carriers JKU, Kepler University Hos-

Univ.-Prof. Dr. Meinhard Lukas,

brand. RISC Software GmbH has been highly success-

pital and RISC Software GmbH. At JKU, there are

Rector Johannes Kepler University Linz

ful in research and development for over a quarter of a

already several very successful research groups in the

century. This includes applied research, experimental

field of artificial intelligence, in particular the Institute

development and technology transfer, as well as basic

for Machine Learning, which is headed by Prof. Sepp

4

underlying issues.
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Greetings from the Supervisory Board Chairperson

Greetings from the Supervisory Board Member

Vice Rector Dr.in Barbara Romauer

Mag.a Ingrid Rabmer

As a spin-off of the RISC Institute of the JKU Linz, RISC

reflected in the increasing number of projects, as well as

The topics of health and an ageing society are among

movement is decisive. A total of 13 research partners are

Software GmbH operates in the area between a non-profit

in the operating performance. RISC Software GmbH also

the great challenges of our time. With its comprehensive

working closely together to develop a simulation system

organization and a profit-oriented company. On the one

implements JKU’s social mission: to empower women in

know-how from production research, the UAR Innova-

that will enable neurosurgeons to plan highly complex

hand, there is the mission to transfer the results of basic

research and management. The proportion of women at

tion Network also makes a significant contribution to

brain surgeries in detail and train them comprehensively

research into the economy in a beneficial way; on the

RISC Software GmbH was increased to 28% and for the

mastering a wide range of challenges in medical tech-

in advance. This ensures maximum success for the pa-

other hand, a company can only survive in a competitive

first time a female unit manager was appointed.

nology. RISC Software GmbH, an associated company

tients concerned.

environment if economic stability is given. RISC Software

of UAR, is a major player within the group.

GmbH, which is majority owned by JKU, has been a

On behalf of JKU, I would like to thank all employees of

figurehead in JKU’s investment portfolio for many years.

RISC Software GmbH for their commitment and wish

In addition to its innovative competence in the fields of

search results into forward-looking innovations and thus

them continued success.

IT, logistics and industry, the research company can

asserts itself in the innovation environment in the long

offer many groundbreaking developments in the rapidly

term. At this point I would like to congratulate the entire

growing future field of medical technology. Applications

team of RISC Software GmbH on many outstanding suc-

developed by RISC Software GmbH support physicians

cesses and thank them sincerely for their commitment.

in planning and training highly complex operations.

We look forward to continuing our good cooperation and

The Johannes Kepler University Linz sees itself as an
internationally oriented and at the same time regionally
in

strongly rooted university and attaches great importance

Dr. Barbara Romauer, Vice Rector for Finance,

to its anchoring in society and the economy. In order to

Johannes Kepler University Linz

RISC Software GmbH understands how to translate re-

further expand its fields of strength, it relies on innovative

wish you continued success.

strength through interdisciplinarity. RISC Software GmbH,

With this expertise, the research company also man-

with its combination of mathematics and computer

ages the lead project MEDUSA (Medical EDUcation

Mag.a Ingrid Rabmer, Shareholding Management /

science, is a pioneer particularly in this field.

in Surgical Aneurysm clipping), which is funded by the

CFO Upper Austrian Research GmbH

state of Upper Austria with 2.3 million euros from the
With an equity ratio of well over 50 %, the company is on

STAR (Step Ahead through Research) research grant.

solid economic footing. The growth of the recent years is

In highly complex operations on the brain, every single

6

7

Figure 2: Th. Ponweiser, Computer Algebra and
RISC Software GmbH was and is an industrial partner

Analysis: Complex Variables Visualized, Master

in EU-funded Blümlein-Schneider projects.

Thesis, 2014.

What are modular functions? In short: generalizations

Greetings from the Supervisory Board Member

of periodic functions like sine and cosine. If such func-

Univ.-Prof. Dr. Peter Paule

sine can be visualized, for example, as in Figure 1.

tions are extended from real to complex numbers, the

Modular functions have symmetry properties of a more
general and complicated nature. Thomas Ponweiser,
an employee of RISC Software GmbH, has created
programs for visualizing such symmetries; see Figure 2.
Multiplication tables and modular functions

from gravitational theory of black holes (e.g., in a theo"The

ry by Edward Witten, who is the only physicist to have

Currently, my RISC group is developing computer al-

Proof" (1997) by John Lynch and Simon Sin-

received the Fields Medal, the most important mathe-

gebra algorithms to support research and work with

gh documents the history of Fermat‘s presump-

matics prize) to quantum field theory: two books on this

modular functions.

tion and its proof by Andrew Wiles after more

subject were published by Carsten Schneider (RISC)

than 350 years. In the video interview Wiles says:

and his project partner, Johannes Blümlein (Deutsches

An example: the number of partitions of a number is

"There‘s a saying attributed to Eichler that there are ﬁve

this applies to all partition numbers p(5n+4), n=0,1,2,

Elektronen-Synchrotron DESY, Berlin-Zeuthen), in the

defined as the number of additive decompositions of

and so on. In recent years, Cristian-Silviu Radu (RISC)

fundamental operations of arithmetic: addition, sub-

Springer RISC series "Texts and Monographs in Sym-

that number. Example: 4 has five such decompositions:

has developed an algorithmic method with which such

traction, multiplication, division, and modular forms,"

bolic Computation."

4, 3+1, 2+2, 2+1+1, 1+1+1+1; short: p(4)=5. The fa-

see the video transcript at https://www.pbs.org/wgbh/

statements are not only automatically proven, but can

mous Indian mathematician Ramanujan (1887-1920)

nova/transcripts/2414proof.html.

even be discovered. This method, which was recent-

noticed that the partition numbers p(9)=30, p(14)=135,

ly implemented by Nicolas Smoot (RISC) as part of a

p(19)=490, p(24)=1575, etc., have a common property:

PhD project, is based entirely on the new theory for

the last digit is either 0 or 5.

classical modular functions!

The

now

famous

BBC

Nova

production

Freely translated, the quote means that there is a class

Figure 1: E. Wegert, Visual Complex Functions,
Basel: Birkhäuser, 2012.

Ramanujan has now guessed and later proved, that

of mathematical objects of fundamental importance in
addition to the four basic arithmetic types: the modular
forms.

Prof. Dr. Peter Paule, Director of the Institute for
Symbolic Computing (RISC), Johannes Kepler
University of Linz

Modular functions are not only essential for the proof
of the Fermat conjecture, but have countless applications in mathematical fields (number theory, analysis,
etc.) but also in physics. Here the applications range
8
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Computing Center (MC3 for short), which we will
be developing over the next three years together with JKU (Institute for Machine Learning, Prof.
Sepp Hochreiter) under the direction of KUK (Kepler University Clinic, Prim. Prof. Jens Maier). The

Preface from the Chief Executive Officer

aim here is to apply the methods of artificial intelli-

DI Wolfgang Freiseisen

gence to medical problems, e.g., to evaluate the
quality of blood reserves or to predict possible heart
complications in intensive medicine on the basis of
parameters in order to initiate possible measures.
Another exciting example from the field of medical

Did you know that the founder of the RISC Institute,

We solve practical problems using computer mathe-

informatics is the lead project Medusa (Medical ED-

Bruno Buchberger, considered naming the institute

matics and computer sciences, including optimization,

Ucation in Surgical Aneurysm clipping), in which we

Nevertheless, we have prepared some very nice ap-

"Research Institute for Artificial Intelligence" instead

simulation, computer geometry and statistics. Our

are further improving the topic of aneurysm treatment

plication examples from industry, logistics and medi-

of "Research Institute for Symbolic Computation"

methods, the thematic focus (formerly simulation, to-

together with 14 other Upper Austrian partners from

cine for you, so that the RISC Software GmbH compa-

about 30 years ago when he founded the institute?

day machine learning) and particularly the tools have

research, medicine and industry. Methods of medical

ny report can give you a good insight into our our firm,

But at that time the topic AI was still a little too "es-

actually changed.

image processing and simulation are used here, for

projects and research services.

example, for medical training - 70% of treatment errors

oteric," so he decided for "symbolic computing."
Our toolbox is not only being continuously devel-

are due to human error (Makary and Daniel, 2016).

Chief Executive Officer RISC Software GmbH

There should not only be research and teaching at

oped, but the individual tools are also being contin-

the institute, but also application. Therefore, in addi-

uously improved. Of course we have been using

The beauty of these tools and methods is that they

tion to the basic research groups (e.g., on topics such

Big Data Technologies, Data Analytics and Machine

can be can be used both in medicine and in indus-

as Gröbner bases, combinatorics, computer algebra,

Learning in addition to the proven methods of math-

try, e.g., flow analysis tools can be used for blood

logic and formal systems, neural systems and com-

ematics and computer science for years. But we

flow as well as for liquid steel or for flashovers with-

puter geometry), an industrial group was also es-

see these methods as a means to an end - name-

in photovoltaic electronics. The big difference is

tablished. And as most readers will probably guess

ly to solve the existing problems of practice and to

that we can communicate and publish more easi-

immediately, RISC Software GmbH has emerged

make them repeatable in a structured way by means

ly about medical problems and solutions, whereas

from this industrial group as a spin-off. That was

of software development and thus to automate them.

in industry we are committed to professional and
responsible cooperation in order to maintain the

more than 25 years ago and since then our mission
and our field of activities have only changed slightly.

10

DI Wolfgang Freiseisen,

A good example of this is the Medical Cognitive

competitive advantage of our industrial partners.
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Preface from the Chief Technical Officer

Robert Keber

We are the enablers of digital transformation!

knowledge is required for analysis. The data ana-

Digitalization is currently a term that is strategically

lysts master a variety of modern methods from the

high on the agenda of many companies. In addition to

fields of statistics, data and visual analytics, as well as

increased productivity and a higher degree of automa-

machine learning. In order to optimize individual pro-

tion, there are efforts to increase connectivity and trans-

cesses, additional algorithmic know-how is required.

parency. That‘s why every digitalization project is often

Various methods from the field of exact and heuristic

underestimated and unpredictable due to its complexity.

optimization are used. Comprehensive experience in
the areas of software engineering and project man-

The digital transformation affects all departments and

agement complete the expertise. RISC Software

organizational areas and requires a high degree of

GmbH is continuously expanding and strengthen-

change, often a cultural change, too. RISC Software

ing all these competencies in order to continue to

GmbH sees itself as an enabler for this and brings

be a competent partner for digitalization projects.

comprehensive expertise along with it. It provides the
experts whose domain knowledge drives this process
forward. But the technological challenges are also
becoming more and more diverse due to the complexity.

Robert Keber,

Relevant data is collected, validated and stored in a

Technical Officer RISC Software GmbH

structured manner. The data engineers at RISC Software GmbH deal with Big Data systems and their
adaptation to individual requirements. In addition to
process know-how, comprehensive methodological
12
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The Industrial Software Applications (RISC-ISA) unit
specializes in industrial applications for simulations,

The Units of RISC Software GmbH

analyses and optimization in technical disciplines. It

Three business units and one competence area of RISC Software GmbH.

is highly specialized in the needs and requirements of
modern industry and creates individual software that
meets the high and complex challenges of industries
such as aerospace and machine tool construction.

The interdisciplinary teams of RISC Software GmbH

into useful and sustainable software. Whether individ-

develop (individual) software solutions for business

ually adapted to existing systems or newly imple-

The

and industry on the basis of an extraordinary combi-

mented throughout, solutions that customers actually

conducts application-oriented research in modern

nation of competences in mathematics, computer

need for their work processes in the company are

medicine.

Here,

science and practical experience in both industrial

provided. The result is individual software solutions

nationally

used

processes and engineering sciences. The special

that go beyond standard software and give customers

areas

feature of RISC Software GmbH is the combination

a decisive competitive edge over their competitors.

chanical

Medical

of

Informatics
highly

Department
specialized

software

medical
simulation

image
and

is

(RISC-MI)
and

developed

in

the

biome-

At first glance, these seemingly completely different

virtualization.

areas combine the symbiotic combination of mathe-

processing,
patient

inter-

of scientific know-how in mathematics and computer

matics

and

software

engineering

with

industry

science, as well as the ability acquired over the years

Consequently, RISC Software GmbH is divided

In the competence area of Data Management and

know-how to create software solutions for business.

to convert complex and demanding industrial problems

into

three

areas

Analytics (RISC-DMA), everything revolves around

It is not a question of separating, but of bundling the

and

one

area.

sustainable data management. Through the use of

various strengths in the specific disciplines. A lively

These units cover various disciplines and create a

analysis algorithms, visual analytics, forecasting tools

intracompany exchange is an important principle

wide variety of solutions for engineering sciences,

and approaches from machine learning and Big Data

and part of the corporate culture. Accordingly, many

logistics, information technologies and medicine.

management, customers and research partners from

projects are handled across units.

Data
Management
and
anal
ytics
Logistics
Medical
Informatics
Informatics

application-oriented
knowledge-specific

business
competence

a wide variety of disciplines gain extensive knowledge
The Logistics Informatics (RISC-LI) unit designs and

from their own data. DMA sees itself as a cross-sec-

develops software for the planning, optimization,

tional topic within RISC Software GmbH and is thus

simulation and control of processes, e.g., mathe-

applied in all three business areas.

matical optimization of production processes, the
planning and simulation of supply networks, intralogistics or internal material flows. It forms the bundled


Industrial Software
Applications

professional competence in smart transport logistics,
information systems for logistics networks, as well
as material flow and production planning. Industry
knowledge is just as important as technical know-how
and

14

application-oriented

research

in

this

area.

DI Wolfgang Freiseisen
wolfgang.freiseisen@risc-software.at
www.risc-software.at

Contact
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Key Figures

20
Women

A long-term, stable development of the company with continuous growth provides
security for employees, customers and partners.
There are many different opinions on the subject of

naturally does not contain any statements about size,

key performance indicators (KPI). As a modern and

quality, complexity or sustainability.

70 Employees

86% of them researchers

34.0%
Research Rate

requirements in this respect, but see in the key

The research quota describes all revenues from funded

figures the possibility of presenting the image of RISC

projects (national and from the EU) and is currently

Software GmbH from a different perspective and thus

around 34 %. This figure does not include company-

making a solid contribution to a clear and complete

financed projects (excluding government research

overall picture.

funding).

Since the performance of our colleagues is decisive for

Publication performance is not a primary goal at RISC

success, the number of employees is a very important

Software GmbH, but as a research institution we also

parameter. Of the current 70 employees, approx.

strive to make our contribution here. In 2018 there were

28.5 % are women and approx. 86 % are employed in

12 publications, including 7 conference papers. Most

research and development.

of them were published by colleagues of the Medical

5.3

€

agile research company, we do not have any rigorous

M€

Operating Revenue

operating

performance

comprises

all

12 Publications

including 7 conference papers

Informatics Unit.
The

€

our

economic income within a fiscal year and currently
amounts to approx. 5.3 million euros, with an equity
ratio of approx. 58.5 %. The operating result is

Upp. AT

AT

31

33

97 Company
Partners

clearly positive. This is implemented in 72 projects
with approx. 173 cooperation partners, 97 of which
these 72 projects, 31 are operated regionally in Upper
Austria, 33 in Austria and 8 EU-wide. From our point of
view, the number of projects is purely a measure and

16

DI Wolfgang Freiseisen
wolfgang.freiseisen@risc-software.at
www.risc-software.at

Contact

are company partners and 76 scientific partners. Of

EU

8

72

Projects
35% of them funded

76 Scientific
Partners

173
Cooperation
Partners

Key Figures 2018
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optimization methods are becoming more and more
important in this context. On the other hand, we are
engaged in the development of design and construction
tools for integrated, decentralized product development
processes.

Manufacturing processes and control systems
In many branches of the manufacturing industry,
manufacturing processes and control systems are
decisive factors for quality, competitiveness and cost
Software developments for areas of virtual product

efficiency. Precise and meaningful simulations as well

design as well as for the simulation of manufacturing

as reliable statements on new production processes

processes and control systems are the focus of the

enable existing potentials to be used in the best possible

work of the Industrial Software Applications (ISA) unit.

way. The results of our work include a software library
for the simulation of machining processes, as well as

Virtual product development

programming

Today, software systems for realistic and detailed

computer-controlled machine tools.

and

simulation

environments

for

simulations are central tools for the development
of high-tech products and systems in many areas of

In order to realize reliable and efficient complete

industry. In the field of virtual product development, we

systems, it is often necessary to use specialized

deal with new developments and further developments

calculation and analysis methods, which we develop

of the necessary technical and scientific software

together with our cooperation partners from the

systems. On the one hand, we are working on further

engineering disciplines. Software technologies are

Unit Industrial Software Applications

possibilities of combining multidisciplinary, distributed

equally important in order to make the best possible

analysis systems so that virtual products can be

use of modern, parallel hardware architectures.

Development of software solutions for visualization, simulation and optimization of new
products and manufacturing processes in the industry.

comprehensively modelled with all their properties
and requirements. Due to the constantly increasing

DI Bruno Lindorfer
bruno.lindorfer@risc-software.at
www.risc-software.at

Contact

number of design possibilities (e.g., new materials or

19

Industrial Software Applications

more flexible manufacturing methods), mathematical

Industrial Software Applications

tribological system (brakes and clutches) together
with the customer. The analysis and evaluation is
based on a powerful and flexible calculation core that
determines the characteristic system parameters and
prepares them for the user in the form of meaningful

Application Engineering Tool

visualizations (diagrams, plots, etc.). In the meantime,

Digitalization focuses on customer requirements.

user support has advanced to the point that concrete
pavement technologies and pavements are proposed
taking the entered parameters into account.
The focus last year was on the development of a
cost module. In addition to the technical aspects, the

which can be used to describe production processes,

Digitalization is changing the world we know

and value-adding activities and consequently to be

software system also supports the cost evaluation of

production rules and the behaviour or restrictions of

Digitalization is penetrating more and more areas of life

able to bring new products onto the market faster.

the planned design and shows savings and optimization

production plants very precisely and realistically.

and business. It offers industry the opportunity to better

potentials. Customer requirements and production
Long-term cooperation as a success factor

costs can thus be coordinated as well as possible.

The cost module was rolled out at the beginning of 2019

and to produce them more efficiently. Digitalization

RISC Software GmbH has been supporting Miba in the

The prerequisite for this is a detailed modeling of the

after a test phase lasting several weeks and is now

is therefore not only a challenge, but above all an

agile implementation of the project since the beginning

production facilities and the production processes in

being used successfully in a productive environment.

opportunity.

of 2014. In the course of a preliminary project, the

order to be able to determine and evaluate production

This means that development capacities are now

concept, which had already been worked out in detail

variants for the planned design. Before the reali-

available again for enhancing features already planned

For Miba, as a strategic partner of the international

by Miba in advance, was jointly refined and a first

zation of the actual cost module, a tool for modeling

and thus further advancing the development of the

engine and automotive industry and technology leader

prototype realized. Concrete implementation began at

production was therefore realized in the first step. The

application engineering tool.

in the field of friction systems, digitalization is a key

the beginning of 2015. Thanks to close and intensive

core of this tool is a "domain-specific language DSL,"

issue. Together with RISC Software GmbH, a tool for

cooperation, the first expansion phase of the software

the system-supported development of friction systems

was successfully rolled out within the Miba Group at

has been realized, thus significantly improving not only

the beginning of 2016. Since then, the software has

the efficiency, but also the standardization and trans-

been used successfully in all subsidiaries of the Miba

parency of the design process.

friction materials group worldwide.

DI (FH) Josef Jank, MSc
josef.jank@risc-software.at

The know-how secured in the form of software is now

With the Application Engineering Tool, Miba appli-

available to all employees worldwide and gives them

cation engineers can now define, analyze and

the freedom to concentrate on the really demanding

evaluate the requirements and design of the planned

20

www.risc-software.at

Contact

tailor products to individual customer requirements

21

The following work was carried out within the scope of

to the respective models of the individual disciplines.

this project:
•

By integrating several disciplines into one optimization
tool, which automatically transfers the effects of the

language for aircraft geometries
•

calculation results of one discipline to the input model
of another discipline, the development process can

•

Geometry creation for internal wing structures (ribs
and spars)

•

disciplines.

Intersection of the wing geometry with the geometry
of the internal structures

•
To implement this project, Airbus Defence and Space
participated in the AeroStruct joint project, which

Development of a tool for geometric creation from
the description language

•

are based on the aircraft geometry, i.e., it forms the
basis for the coupling of calculations from the different

Definition of a parametric geometry model for
aircraft based on the description language

be accelerated and an optimized result achieved in
a shorter time. All discipline-specific input models

Selection of an existing standardized description

Creation of a GUI application for manipulation of
the parametric geometry model

•

Development and integration of a data format of

is coordinated by the German Aerospace Center

the aircraft geometry model including discipline-

(Deutsches Zentrum für Luft- und Raumfahrt; DLR). In

specific data based on HDF5

Geometry Modeling in Conceptual Design

this context, RISC Software GmbH was commissioned

Parametric geometry modeling as a basis for multidisciplinary optimization
in aircraft design.

analysis programs of Airbus Defence and Space in

to design a software system that combines the existing

•

Definition of design variables and mapping to
parameters of the geometry model.

order to achieve synchronous progress in the individual

Today more than ever, the design of new aircraft

or manufacturing, must be optimized with regard to

models is a cost- and time-intensive process due to

their interactions to enable the new aircraft model

the high requirements. Starting from a mission profile

to meet all requirements. Until a few years ago, the

(payload, range, fuel consumption, etc.), the design

calculations of the individual disciplines were carried out

process goes through the phases of conceptual design,

independently, so that, for example, the effects of the

preliminary design and detailed design. In each of these

calculation results of an aerodynamics calculation for

phases, the requirements of different disciplines, such

a subsequent structural mechanics calculation had to

as aerodynamics, structural mechanics, flight physics

be entered manually in its input model. Changes to the

22

DI Roland Landertshamer
roland.landertshamer@risc-software.at
www.risc-software.at

Contact

disciplines.
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Industrial Software Applications

aircraft geometry also had to be manually transferred

Interreg project InnoHPC

Algebraic representations in computer-aided design for complex shapes.

High performance computing for innovation in the Danube region.

Industrial Software Applications

Training Network ARCADES

ARCADES (Algebraic Representations in Comput-

for novel approaches to solving problems in the field of

18 project partners from Europe are involved in the

er-Aided Design for complEx Shapes) is a training

computer geometry.

InnoHPC project "High-performance Computing for

For RISC Software GmbH, InnoHPC offers an oppor-

Effective Innovation in the Danube Region," which is

tunity to contribute its competencies in the field of HPC

network funded by the Marie Skłodowaska Curie
Programme. The aim is to lay the foundation for a new

RISC Software GmbH supports PhD students within

led by the Faculty of Information studies (FIS) in Slo-

to the project and to network further in the field of HPC

generation of CAD programs using state-of-the-art

the framework of this research network and thus repre-

venia. The aim is to create a transnational InnoHPC

in Austria.

mathematical approaches.

sents an important interface between research work

laboratory that bundles regional HPC infrastructures

and industrial application.

and competencies and a web platform to facilitate

The InnoHPC project plays a pioneering role in

easy access to HPC infrastructure. Furthermore, the

improving the framework conditions for innovation by

Computer geometry is an important tool in many
different industrial applications. However, the programs

This project was funded under the Marie Skłodowaska

sustainability of the InnoHPC Lab beyond the project is

providing unique institutional and technological infra-

used today are based on data processing approaches

Curie Grant Agreement No. 675789 from the European

to be ensured through appropriate measures.

structures that have been specially developed for the

developed many years ago. The challenge for

Union’s Horizon 2020 Research and Innovation

ARCADES is to bring together research results from

Programme.

InnoHPC is aimed at SMEs and clusters, offering them

national level.

the opportunity to increase the efficiency of innovations

the fields of algebraic geometry, differential geometry,
scientific computing and algorithm design as a basis

integration and use of HPC infrastructures on a trans-

Further information: http://arcades-network.eu/

and to connect transnational value chains in the Danube region. Universities and research institutions in
the field of High Performance Computing gain access

bruno.lindorfer@risc-software.at
www.risc-software.at
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their entrepreneurial potential. Political decision-makers and business development organizations receive
valuable institutional support for their policies and
initiatives.
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bruno.lindorfer@risc-software.at
www.risc-software.at

Contact

DI Bruno Lindorfer

Contact

to exciting case studies and opportunities to exploit
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•

A major milestone was the restructuring of the finite

Simplification and automation of the control of

element analysis post-processor "DIANA," in which the

procedures according to the Manual for Structural

following work was carried out:

Calculations (HSB)
•

Parameterization of the calculation methods with

•

the data from the finite element model, the load

Static Verification of Aircraft Structural Components

Integrated tool for the automated control and processing of results of static verification
calculations.

Ensuring

sustainability

(maintainability

and

expandability)

data and the CAD data

•

Restructuring of the internal data model

•

Control of the execution of calculation procedures

•

Conversion to more efficient memory management

•

Visualization of the calculation results

•

Support of new structured file formats (HDF5)

•

Simple integration of further processes

•

Increase of program robustness

•

Program can run on different platforms (Windows

•

Reduction of program limits

and Linux).

•

Integration into the productive environment.

Airbus Defence and Space has approached RISC

A further milestone was the expansion of Strength

Software GmbH to analyze Strength 2000 from a

2000 for external use, with the following activities being

software point of view in order to check existing

implemented:

measures or to take new measures which meet the
requirements resulting from the long service life of the

•

interface

software. Subsequently, RISC Software GmbH will also
carry out the maintenance and further development.

Improvement of the ergonomics of the user

•

Analysis of the existing infrastructure with regard to
user administration and data management

•

Development of a help system with associated

More than ten years ago, Airbus Defence and Space

traceability of the calculations performed over the

initiated the development of the Strength 2000

service life of the structures (military approx. 25-30

application, an integrated tool for the static verification

years, civil more than 40 years).

of aircraft structural components.

DI (FH) Alexander Leutgeb
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authoring tool on a Wiki basis.

The aim of the development of Strength 2000 is to
The challenge lies in the service life of the software,

automate the execution of the verifications and to

i.e., Strength 2000 must ensure the availability and

relieve the user of recurring activities.
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The application meets the following requirements:

Industrial Software Applications

maturity in the last development year. Analogous to the
real machine, the ongoing removal of material can be
viewed in real time in the 3D visualization. As a result,
a 3D model of the finished part exists at the end of
the material processing as an additional opportunity to

Simulation of NC Machining

verify the NC program.

Simulation and collision-avoidance for computer-controlled, multifunctional
machining center.

Among the diverse application areas of the software
product are:
•

Support for the verification and optimization of
NC programs in order to improve the quality and

Product development and product maintenance are

With its multifunctional turning-drilling-milling centres,

integrated real-time simulation for collision avoidance

efficiency of the machining processes and to

mainly carried out in cooperation with RISC Software

WFL Millturn Technologies GmbH & Co KG has become

assists the customers of WFL Millturn Technologies

reduce wastage and collision risk

GmbH. A wide range of problems from the fields of

one of the world’s leading suppliers of complete

GmbH & Co KG in using their multifunctional

Support for the development and construction of

geometry, algorithms, software architecture / software

machining in the metal machining field.

machining center.

new machine tools through the ability to simulate

engineering has been solved by RISC Software GmbH

new features and characteristics of machines

experts in order to meet the high demands of the

before they are even designed in detail or built

product. The continuous improvement of the software

As a training tool for operators and programmers to

and planned future enhancements underline the

•

Besides crucial factors such as high quality, efficiency

In close cooperation with the RISC Software GmbH,

and reliability in the actual machine development,

software innovation in engineering has led to

complementary

productivity-

substantial improvement in resource efficiency and

be able to safely test and understand the diverse

successful and trustful cooperation between the two

enhancing software products are increasingly important

error prevention, in order to increase productivity and

possibilities of the machines.

partners.

for this success.

competitiveness and to reinforce market dominance.

Through many years of constructive cooperation

CrashGuard Studio

CrashGuard Online Collision-Avoidance

characterized

and

CrashGuard Studio is a 3D simulation software product

CrashGuard for Online Collision Avoidance, another

confidence, two software products that have little

for CNC multifunctional turning-drilling-milling center,

product developed in cooperation between WFL

competition in the international market have emerged

which very realistically simulates the machine tools

Millturn Technologies GmbH & Co KG and RISC

so far: CrashGuard Studio and CrashGuard Online

with their complex kinematics and extensive machining

Software GmbH, is an extension of the controller unit

Collision-Avoidance.

and processing options.

that proactively detects and prevents collisions. This

The combination of an extensive, detailed and

An important milestone in the course of continuous

machine control aims to prevent collisions between

well-adapted offline simulation in the CAD / CAM area,

development of the CrashGuard studio was the

machine parts of complete machining center at all

as well as a high-performance, memory-optimized and

material removal simulation, which reached product

times and under all circumstances. To insure that

professional

by

excellence,

and

perseverance

•

real-time collision avoidance system embedded in the
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Research Project FlashCheck

Arc detection in DC network-oriented identification by means of compressed sensing
and machine learning.

the simulation model is always ahead of the current

in order to meet the enormous demands on the

Since photovoltaic systems are direct current systems,

involved in the development and implementation of the

situation, the development of new computational

correctness and reliability of the system.

there is a risk of electric arcs due to poor power

compressed sensing methods in order to reconstruct

connections. Reasons for this include faulty or aged

high-resolution signals with a low sampling rate.

methods adapted to the specific hardware resources of
Since 2005, the system has successfully been on the

plugs, human error and environmental influences.

market and is offered as an optional feature for new

Electric arcing in a photovoltaic system can lead to a

FlashCheck is a cooperative research and devel-

In particular, the highly optimized core application,

machine tools. In the last several years most customers

reduction in output energy. In an emergency, electric

opment project supported by the Austrian Research

including algorithms and data structures, as well as

included this option in their orders, so that approximately

arcs can cause a fire that can cause property damage

Promotion Agency (FFG). The project is implemented

the corresponding preprocessing steps have been

200 machines are running the CrashGuard collision

or serious injury.

by Fronius International GmbH with the project partners

developed in close collaboration with mathematicians

avoidance system today.

NC machine control was necessary.

FH Oberösterreich Forschung und Entwicklung GmbH,
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and computer scientists of RISC Software GmbH

Existing arc suppression safety devices are often

RISC Software GmbH and Eaton Industries (Austria)

optimized for specific applications and lead to a high

GmbH.

rate of false detection, resulting in unnecessary and
costly system shutdowns.
The aim of the FlashCheck project is to develop a
general solution for the detection of arcing in photoTo achieve this, a database of arc signatures will
be developed using compressed sensing methods,
which will serve as a basis for recognition using
machine learning technology. RISC Software GmbH is
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voltaic systems with the lowest possible error rate.
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developed the multidisciplinary structural optimization
system called Lagrange, which can be used to optimize
lightweight structures with respect to different design
parameters. Examples of design parameters include
cross-sections of individual components or entire

special manufacturing restrictions for fiber composite

component groups, but also layer thicknesses and web

materials, ensuring that the calculated designs can also

paths of fiber composite materials.

be produced with the available methods. Very realistic
design drafts, whose models contain several thousand

In addition to the design goal of achieving a minimum

design variables and several hundred thousand

weight for a structural element, a large number of

boundary conditions, can already be optimized at the

different mechanical and physical requirements must

beginning of the design phase.

also be taken into account. The Lagrange optimization
system provides a broad spectrum of relevant

Since 2009 RISC Software GmbH has been the main

multidisciplinary analysis and criteria models. In addition

development partner for the new central system parts

to a series of mechanical strength and stability criteria,

of Lagrange. Of particular importance here is the

different restrictions with regard to natural oscillations,

Multidisciplinary Structural Optimization
Multidisciplinary optimization system for the detailed design of lightweight structures.

flutter speeds or other aeroelastic interactions can also

implementation of state-of-the-art, efficient calculation
methods and the best possible use of modern

be formulated. An essential method for the automation

hardware platforms, especially with regard to parallel

of the overall design process is a coupled aerodynamic

and distributed computer architectures.

structure analysis (aeroelasticity).
Thus, in addition to dimensioning the structural
elements, aerodynamic loads can also be actively
more than eight years on the further development of

aviation from the outset as much as the development of

a software system for the calculation and design of

lightweight structural elements and efficient propulsion

weight-optimized aircraft structures. It is particularly

systems. Improvements in one of these two areas

important that the optimum geometry and the best

result in direct advantages for the performance of an

possible use of specialized materials for the overall

aircraft, such as payload, range or fuel consumption.

structure can be considered at the earliest possible

Together with engineers from Airbus Defence and

design stage, where the design freedom is the greatest

Space, RISC Software GmbH has been working for

and the largest weight-saving potential is available.
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addition, Lagrange also enables the consideration of
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influenced as part of the optimization during design. In
No other topics have determined the development of

33

Industrial Software Applications

To make this possible, Airbus Defence and Space

Industrial Software Applications

In addition to modeling, VML provides algorithms for
interactive visualization, collision detection between
any geometry and the current geometry, and surface
verification between the current geometry and a
reference CAD model. These algorithms also meet the
combined requirements.
To ensure real-time capability, VML implements
massive parallel algorithms that exploit the potential
of modern hardware architectures such as multi-core
central processing units (CPUs) and graphic processing
units (GPUs). In addition to the product features already
mentioned, the VML offers the export of the surface of

The development of essential parts of the procedures

the current geometry, the definition of arbitrary section

implemented by the VML was supported within the

representations and the simplicity of integration into

framework of the Regional Competitiveness Upper

Features of the VML:

Virtual Modeling Library
High precision solid modeling of detailed geometries in real-time

The Virtual Modeling Library (VML) is a software

Even performing more than 100,000 such operations

library that implements new algorithms for the exact

has little impact on memory and runtime efficiency.

geometric modeling of solids in real time. It supports

This makes the library ideally suited for industrial appli-

operations based on Constructive Solid Geometry

cations that have combined requirements for geometric

(CSG) and envelope volume calculation. The VML

accuracy, real-time capability, and scalability. This is,

offers good scalability regarding the number of opera-

for example, the case with the simulation of material

tions performed during modeling.

removal in machining processes with a high number of

•

Solid modeling

•

Solid sweeping

•

High number of modeling operations

•

Collision detection

•

Surface export

•

Interactive photo-realistic visualization

•

High precision

•

Arbitrary sectional views

•

Surface verification

•

Ease of integration

Austria 2007-2013 program from funds of the European
Fund for Regional Development as well as of the State
of Upper Austria.
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other software systems.

machining steps.
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fully automated production control center. In the field
of Detailed Product Planning, which is the coupling
of batch size and sequence planning, we apply our
know-how in mathematical modeling and the solution of
these models in order to develop tailor-made tools. The
decisions can be validated using simulation methods.
In the age of Industry 4.0, enterprise data is seen as an
essential part of the value chain. The digitalization efforts
Logistics today means much more than just trans-

aim at a comprehensive and automated collection of

porting or storing goods. It means the digitalization,

these data streams. In doing so, companies are faced

organization, planning and control of complex flows

with the challenge of obtaining valuable information and

of goods. But the reactions to short-term changes in

know-how from the collected data. On the one hand,

the framework conditions in the supply network are

real-time information is to be analyzed and processed

also becoming increasingly important. The design of

for the reaction to short-term changes during operation;

logistics processes, their mapping and integration into

on the other hand, additional knowledge (prescriptive

existing systems by means of IT play a decisive role in

analytics) is to be derived from the collected data

the quality of services and products and thus ultimately

pools. RISC Software GmbH meets these current

in the sustained success of companies.

requirements of modern data management and offers
ANNA, an individually adaptable virtual production

The Logistics Informatics unit has a wide range of

assistant for knowledge generation of production data

tasks: The focus of Smart Transport Logistics is on the

and machines.

organization of logistics flows and material flows, as

Unit Logistics Informatics

well as their recording and processing. The planning

Software for planning, optimization, simulation and control of
logistics processes.

dealt with in the area Information Systems for Logistics

and control of cross-company logistics processes is
Networks. The efficient design of the information
communication and interaction of systems is essential.
Internal logistics issues are addressed in the Material
Flow and Production Planning focus. The operative
control of individual areas includes automated transport

Mag.a Stefanie Kritzinger, PhD
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flow through the use of modern technologies for the
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control systems or the control of warehouses up to the

Logistics Informatics

Calculation of traffic simulations and forecasts
In the Upper Austrian region, the EVIS.AT project
uses a hybrid approach to create the real-time traffic
situation. This approach uses real-time traffic data
(e.g., continuous counting point data, floating car data,

ITS Upper Austria
Real-time traffic situation image for the federal state of Upper Austria.

Bluetooth sensors), on the one hand, and extends this
data by information from a traffic simulation, on the
other. This allows gaps in the collection of real-time
data to be closed.

Figure: Daily hydrograph of the Steyregger Bridge

The mesoscopic traffic simulation, which is based on the

Traffic

open source program SUMO, requires real-time traffic

calculations

situation

information

to

support

route

Information from existing data basis

data and a traffic model in order to display the current

an important role in traffic planning and control. In

The traffic situation is determined by stationary sensors,

The real-time traffic situation information and the traffic

traffic situation. This model consists of a demand model

forecast are an essential basis for route calculations of

the future, new application areas such as automated

Bluetooth sensors and floating car data. In addition to

based on the 2012 Upper Austrian household survey

downstream systems. In Upper Austria, for example,

driving or intermodal routing will expand this area. The

these sensor data, data gaps are filled with the help of

data and a public, multimodal traffic route graph, which

this applies to the route calculation of the LisiGo app. In

value and importance of real-time traffic information will

a traffic simulation. The sensors used and the traffic

uses the data of the graph integration platform (GIP).

addition, the information is also the basis for the routing

therefore continue to increase.

simulation complement each other very well due to

Due to the continuous further development of transport

of VAO, which operates its own clients for various

their different degrees of coverage and characteristics.

and supply infrastructure, there is permanent potential

customers.

The ITS Upper Austria project promotes the further

The data obtained and the traffic simulation not only

for improvement in demand models and route selection.

development of the real-time traffic situation image

form an important basis for traffic information, but also

for the state of Upper Austria, the technical imple-

for further traffic planning investigations. The optimi-

mentation of which RISC Software GmbH is working

zation of the existing data basis concerns the combi-

on. The project partner, the Logistikum of the Upper

nation of different traffic sensor data, their extension

Austrian University of Applied Sciences, deals mainly

by integration of additional data sources and their use

with organizational activities and statistical evaluations.

for continuous calibration and validation of the traffic

The project is regarded as a building block of the Traffic

simulation. In order to process historical real-time data,

Information Austria, VAO for short. The VAO has the

an ITS Upper Austria statistics tool was developed. The

goal of offering a multimodal traffic information for all

tool is used for the verification and analysis of historical

citizens of Austria. The current traffic situation can

sensor data in Upper Austria.

Picture: Measuring point on the Steyregger Bridge

Karl-Heinz Kastner, MSc
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Reliable, up-to-date traffic information already plays

already be called up via various VAO clients. These
show the current delays and traffic jams on Austria‘s
roads via a separate function.
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quantities or consignments can be derived, which in

volatility in resource requirements. Much of the infor-

the form of a forecast model are added to the easily

mation required is either not available or can only be

plannable "green" and "yellow" consignment quantities

considered fragmentarily in resource planning, which

in absolute or percentage terms. This proportion is

leads to great uncertainties in capacity planning for

displayed as "red" consignments in the decision support

delivery transports. The planners must therefore refer

system. Appropriate visualizations of the categorized

to empirical values in order to create corresponding

transport quantities support the dispatchers with a

resource plans. As a result, either shipments are

simulation-based approach.

delayed due to insufficiently planned vehicle capacities
or high idle costs arise due to unused vehicle capac-

The developed method makes it possible to increase

ities. Using the example of Gebrüder Weiss GmbH,

the security of the relevant information from currently

the HOPL research project shows how the uncertainty

30% to almost 90%. By making the right resource

of capacity planning for delivery in groupage freight

decisions, idle costs or penalties due to poor delivery

traffic can be significantly minimized by the targeted

quality can thus be avoided.

processing of large amounts of data and their use in
forecast models and calculations.

Research Project HOPL

The starting point is consignment information, which is

Efficient use of resources using the example of the transport service provider Gebrüder
Weiss.

with varying degrees of detail. On the basis of a traffic

available in the "data world" of Gebrüder Weiss GmbH

in "green," "yellow" and "red," delivery information

Mag.a Stefanie Kritzinger, PhD

regarding weight and volume can be made available to

stefanie.kritzinger@risc-software.at

dispatchers in a decision support system.
Digitalization presents the transport industry with

The transport and logistics company Gebrüder

major challenges and opportunities, which can be

Weiss GmbH operates a large logistics network for

implemented not least in new business models. The

consolidated freight in Europe and for air and sea

automated generation of consignment information,

freight worldwide. Gebrüder Weiss GmbH enables

the secure processing of this enormous amount of

just-in-time shipments with short transport times. The

but the information relevant for planning is not yet

data and the targeted use of information for resource

goods are collected in advance, consolidated in the

planning offer great potential for the more economical

complete. These shipments are only taken into account

local branches, forwarded to the destination terminal

with a certain probability for the planning day. From the

design of transport.

in the main run and delivered promptly. Due to the high

analysis of several years of historical data, residual
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light classification based on its accuracy for planning

All necessary information is available for "green"
shipments. They show a very high probability of
actual delivery on the planning day. "Yellow" items are
available in the "data world" of Gebrüder Weiss GmbH,
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number of short-term transport orders, there is great

The classic top-down planning approach is contrasted

The ProKapa research project aims to support transport

with a bottom-up planning approach in order to be able

service providers by means of suitable methods, to react

to react continuously to changing conditions (before

flexibly and adaptably to increasingly dynamic markets

incoming orders). In this way, interactions between

Research Project ProKapa

and to be able to adapt to the challenges and innovations

forecasted requirements, available resources and

of the physical Internet at an early stage. The results

prices for incoming orders can be determined. By

Dynamic forecast-supported capacity management for implementation
of the framework conditions of the Physical Internet.

of ProKapa are tools for the pre-planning of transport

breaking up rigid planning structures, transport service

requirements. The combination of these methods illus-

providers will be able to become more competitive

trates how increased data availability and its processing

(economic, social and ecological added value) in the

contributes to the decision-making of transport service

long term. The developed approaches are evaluated on

providers with regard to ecologically, economi-

the basis of defined use cases of the company partners

cally and socio-culturally sustainable development.

Müller Transporte GmbH and UnitCargo Speditionsges.m.b.H.

Cybernetic planning approach
Within the framework of the ProKapa project, a cybernetic planning approach is being developed to optimize
capacity utilization. The focus is on the following areas:
•

Networking of data sources for the dynamic
pre-planning of means of transport, personnel and
price strategies
Continuous demand modeling (forecast of transport
requirements)

•

Integration of forecasted transport requirements for

stefanie.kritzinger@risc-software.at

capacity planning for an optimal use of resources

www.risc-software.at

(reduction of standby times, avoidance of empty

Industry 4.0, Physical Internet and Sharing Economy

How can business development be predicted for the

are developments that have unforeseeable conse-

respective players in such an increasingly dynamic

quences for freight transport and its stakeholders.

market? RISC Software GmbH, together with the

The transport industry is already facing increasing

consortium leader Fraunhofer Austria Research GmbH

market volatility. The effects range from more difficult

and the company partners Müller Transporte GmbH

capacity planning to negative economic, ecological

and UnitCargo Speditionsges.m.b.H., is addressing

and social effects such as underutilization or high

this question in the ProKapa project funded by the

availability times.

BMVIT as part of the "Mobility of the Future" program.
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•

kilometers)
•

Smoothing of transport demand through price
policy measures (constant capacity utilization).
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ProKapa research project

External influences such as the environment, climate

more than 10,000 of them in the Austrian network. The

and weather are also taken into account. The resulting

turnout service life is around 25 years, with a turnout

large amount of data is collected centrally and

having to be serviced several times during its service

processed into maintenance forecasts using mathe-

life in order to function trouble-free. If a turnout does

matical algorithms and machine learning approaches.

not reach the safe and proper position in the specified

Thus, wear, tear or faults can be predicted ahead of

time after the signal box has issued a setting command,

time and malfunctions can be prevented.

for example, due to insufficient pressure in the turnout
setting device, this turnout has to be maintained in an

Machine learning

unscheduled manner. In the event of a malfunction or

The challenge lies in the recognition of relevant

unplanned standstill, trains can only pass the points at

patterns of the data sources in order to determine the

low speed or not at all. Delays can occur due to the

state of wear of a switch. Training data from existing

necessary "slow speed" points. The availability of the

points were used for this purpose and the fault cases

network is restricted.

detected by the existing point diagnostic systems were
analysed and categorized. This data served as a basis

The intelligent switch

Machine learning brings more safety and availability to rail traffic.

In order to be able to recognize the wear of railway

future wear, tear or defects of the points at any time. To

switches - the most critical elements of the railway

this end, machine-learning algorithms derive decisions

infrastructure - in advance, intelligent forecasts are

on planned maintenance from railway infrastructure

carried out with the help of large amounts of sensor

sensors in a self-learning manner.

data. In the research project "Intelligent Turnout Perfor-

variety of force, displacement and pressure sensors.

RISC Software GmbH worked on the project "iTPP

To date, a reduction in accidents of approx. 30 percent

4.0" in close cooperation with voestalpine SIGNALING

has been possible by evaluating the sensor data. In

Zeltweg GmbH. It was funded within the framework

order to determine even earlier when a turnout causes

of the FFG project with the FFG number 855345 and

a malfunction, atypical sensors have now been used

by the strategic economic and research program

for the railway infrastructure. These include ultrasonic

"Innovative Upper Austria 2020," the economic strategy

sensors, microphones, optical sensors for detecting

of the State of Styria 2020 and the research strategy of

vibrations and vibration sensors.

Styria.

mance Prognosis 4.0 (iTPP4.0)," methods close to the

Switches: Critical elements of the railway infrastructure

Mag.a Stefanie Kritzinger, PhD

basics were developed to enable an intelligent switch

An essential component of the railway infrastructure is

stefanie.kritzinger@risc-software.at

for railway traffic. This should be able to reliably predict

the switch. Reliable switches make a significant contri-

www.risc-software.at
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iTPP 4.0 - The Intelligent Turnout

for the development of intelligent forecasts.

Railway switches are already equipped with a wide
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bution to the availability of the entire network. There are

parameters, it is possible, for example, to minimize

development of new library components enables a

storage costs or maximize throughput. easy2sim

complete and real illustration of the complete processes,

also offers valuable support in the area of training

as well as an evaluation of the calculated results of the

and evaluation of failure scenarios. RISC Software

Research Project DigiMont

optimization. Through simulation-supported planning

GmbH also offers model creation as a service so that

and optimization, cost optimization can be guaranteed,

companies without simulation experience can also

Digital assembly in production.

resulting in energy and resource efficiency. The

benefit from easy2sim.

integration of new software technologies enables
demand-oriented,

customer-specific

production

In recognition of the strong innovative power of

(order-related) in "batch size 1" and thus creates the

easy2sim, RISC Software GmbH was awarded the

prerequisite for prompt delivery of the products with the

IT Innovation Prize in the INDUSTRY & LOGISTICS

lowest inventory.

category. The simulation tool particularly convinced
the jury in the top group of more than 2,500 submitted

In order to achieve a high share of value added in the

in the research project DigiMont: Digital Assembly - a

future and thus secure locations and jobs, productivity

first step for "Lot Size 1," sponsored by the State of

Challenges in the age of Industry 4.0

and agility in production must be constantly increased,

Upper Austria.

Conversions in Industry 4.0 are fundamentally risky,

and

traceability

of

all

processes

especially when intelligent products or controls

continuously improved and costs reduced. Industrial

Digital assembly in batch size 1

complement

companies can only succeed in adapting to the growing

Project results are concepts and solution approaches for

feasibility and the interaction of Big Data, virtual

market volatility and withstanding the constantly

a digital assembly in which all systems are networked,

assembly,

increasing competitive pressure in this way.

intelligent products, tools and assistance systems are

and assistance systems is subject to a high risk with

existing
simulation,

processes.

The

mathematical

technical

optimization

used, and different processes are simulated, optimized

regard to data quality and performance. This involves

The introduction of highly intelligent products, tools

and visualized so that production in "batch size 1" is

working with large amounts of continuous data from

and assistance systems, which enable production in

possible.

heterogeneous systems that have to be processed in

"batch size 1" with a high variety of variants, as well

real time.

as the efficient planning, control and optimization of all

A key factor here is the coordination of the product

processes, are the basic prerequisites for achieving

sequence so that all workstations are equally

With the simulation program easy2sim, logistic

these overriding objectives.

utilized. The DigiMont project contributes to greater

processes for planning, evaluation and optimization

transparency, agility and cost optimization in production

can be mapped. Material flows can be displayed within

RISC Software GmbH, together with its industrial

and also ensures networking between science and

just a few hours, enabling an improved overview and

partners BRP-Rotax GmbH & Co KG, ABF-Industrielle

industry.

identification of bottlenecks. Performance information

Automation GmbH and S&T Technologies GmbH,

stefanie.kritzinger@risc-software.at
www.risc-software.at

provided already during the planning phase allows

as well as its research partner FH OÖ Forschungs &

The focus of RISC Software GmbH in DigiMont is on

an exact cost calculation and an early validation and

Entwicklungs GmbH, is dedicated to these challenges

the simulation of manufacturing processes with the

improvement of the processes. By optimizing the
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transparency

applications.
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simulation tool easy2sim developed by RISC. The

Logistics Informatics

model is available at all times from the planning phase
onwards, for example, for time- and cost-saving "virtual
commissioning" or for testing subsequent adaptations
or extensions to a system.

Driverless Systems on the Way to Industry 4.0
An integrated software system for the modeling, simulation and control of
driverless transport systems.

The software system developed, now being used
successfully in many plants of all sizes worldwide,
already has numerous aspects that are regarded today
as fundamental requirements for Industry 4.0 solutions.
In the long-standing and sustainable cooperation with
DS Automotion, numerous innovations have also been
developed in several joint research projects.

Today, driverless transport systems can already be

The control technology software for controlling the

found in numerous production facilities, logistics areas

driverless transport systems was designed as a flexibly

In the field of driverless transport systems, the

and hospitals for transporting food, medicines and

configurable standard system with powerful algorithms

enormous progress made in the field of robotics in

laundry. In the wake of current trends (Industry 4.0,

for scheduling orders, for collision-free control of

recent years will open up completely new possibilities

Smart Factory) there will be enormous opportunities

vehicles on the course, and for avoiding and resolving

in the future:

for driverless transport systems in the coming years,

deadlock situations. Generic interfaces enable simple

On the one hand, small, agile, very autonomous

but also completely new challenges.

adaptation to special requirements of concrete plants

robot-like systems for service and transport activities

and communication with external systems through the

(small loads) will be used more and more frequently.

DS Automotion, a leading international provider of

connection of plant-specific expansion components.
On the other hand, sophisticated, cost-effective sensor

driverless transport systems based in Linz, Austria,
commissioned RISC Software more than 15 years ago

A central concept of the new software system was the

solutions and tried and tested, efficient algorithms from

to develop integrated planning, simulation and control

development of an integrated simulation environment

the field of robotics will be integrated into driverless

software for driverless transport systems.

for driverless transport systems, which can automat-

transport systems.

The most important goal for the development of the

the course design for a concrete plant. The control

One of the upcoming challenges to be solved is the

new modeling and control technology software was a

technology software, which controls and schedules

The networking and coordination of local and global

drastic shortening of the implementation and commis-

the vehicles in real operation, can be used directly to

intelligence to create a functioning, optimally coordi-

sioning times of driverless transport solutions for

control the simulated vehicles without any adjustments.

nated overall solution.

concrete plants.

This means that an up-to-date, realistic simulation

DI Bruno Bliem
bruno.bliem@risc-software.at
www.risc-software.at
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ically generate a very realistic simulation model from
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been successfully put into operation. For example,
RISC Software GmbH developed an algorithm for the
optimization of glue binders and their automatic layer
formation or an automatic cut pattern optimization under
real-time requirements in the context of an automated

Success through Algorithms

sawing line. In another project, a customized solution

Customized optimization solutions revolutionize production and logistics.

for collaborative optimization was developed in the
course of cross-company planning of freight wagon
infeed and outfeed, and detailed planning of loading
and unloading processes, taking into account the
individual work steps and available resources. For
these and similar developments, RISC‘s own optimi-

Optimal use of resources is one of the most important

experts generate considerable added value. RISC

zation libraries and the variety of possible solution

throughput quantities as well as the increase of flexi-

factors for competitiveness. Despite their immense

Software GmbH focuses on the following areas:

approaches, algorithms and tools, as well as state-of-

bility and adherence to schedules. A further focus is

the-art mathematical software solutions, such as the

optimization tasks directly at the production machine,

IBM-ILOG product division, are used if required.

thereby achiveving efficiency increases in the overall

relevance to the market economy, practical out-of•

planning and usually inadequate in terms of complex
requirements.

process. With the software solution of RISC Software

consideration of available resources.
•

Individually adapted software solutions for planning
tasks
High product diversity and complexity, which require

Modeling of complex planning problems under

•

Development of strategies to solve large problems:

The automated integrated batch size and sequence

GmbH, which is tailor-made to the individual needs,

Due to complex requirements, a breakdown into

planning, as well as machine-related order allocations

it is possible to react quickly and effectively to

solvable partial problems and their mapping into a

and their set-up processes, enable both the optimal

current market situations and to use them as new

networked overall model takes place.

use of production capacities and the increase of

opportunities.

Development of automated, multi-level planning

challenging manufacturing structures, as well as the

systems, whereby the productions can be arranged

rapidly advancing technological progress through

substantially more efficiently, more flexibly and

Industry 4.0 lead to complex and rapidly changing

more economically.

Dr. Roman Stainko

Use of mathematical and heuristic methods to

roman.stainko@risc-software.at

Priority is given to the sustainable improvement of

implement the optimization requirements according

www.risc-software.at

manufacturing processes, the continuous reduction of

to the task.

requirements, among others, for production planning.

•

Contact

the-box software solutions are rare in the field of

energy and resource requirements, and the increase of
adherence to schedules. This can be achieved through

Cross-industry use of the planning software

efficient planning and control. The combination and

Sustainable solutions have already been created within

further development of methods from mathematics and

the framework of development projects with customers

computer science in close cooperation with domain

from a wide variety of industries. These have already
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Boost 4.0 is led by Basque industry partners and

the automotive sector towards digitalization, including

is expected to have a significant impact on the

practical examples, success stories and true factory

automotive and capital goods industries, strategic

usability. The event will conclude with a special closing

sectors of the Basque economy and the pillars of the

ceremony by Arantxa Tapia, Minister for Economic

Basque Industry 4.0 strategy. In addition to collabo-

Development and Infrastructure for the Basque

ration between Europe’s largest industrial companies,

Government.

this 36-month project, run by the Basque Country, is
expected to deliver significant productivity gains with

The Boost 4.0 initiative will establish a group of smart

expected increases of almost 20% and savings of 50%

and networked factories in Europe that will serve as a

on unexpected maintenance work.

guide for European industry. This initiative will accelerate the adoption of Big Data and advanced analytics

More information can be found at http://boost40.eu/

solutions in the European automotive industry through
global standards, open APIs, secure digital infrastructures, trusted Big Data middleware and digital

Research Project BOOST 4.0

Mag.a Stefanie Kritzinger, PhD

The largest European Big Data for Industry 4.0 initiative to merge into a European industrial data room.

Boost 4.0, the largest European initiative for Big Data

competitiveness of the European automotive industry.

for Industry 4.0, has a budget of 20 million euros and

In addition, it will support the manufacturing industry

additional private investment of 100 million euros.

in the implementation of Big Data in the factory and

stefanie.kritzinger@risc-software.at
www.risc-software.at
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manufacturing platforms.

provide the industry with the necessary tools to derive
The consortium consists of 50 companies from 16

maximum benefit from the industrial value of Big Data.

countries, all coordinated by Innovalia Group. This

By supporting ACICAE - key representatives of the

initiative aims to promote the development of the

automotive industry who are also part of the Boost 4.0

European Industrial Data Space in order to improve the

initiative, such as Gestamp, FIAT or Volkswagen - a
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platform will be provided to discuss the evolution of

Data analysis made easy.

ANNA enables a more detailed acquaintance with the

is developed which allows a deep insight into your data

machines and their states during operation. This allows

even without IT know-how and from which valuable

the following added values to be derived:

knowledge can be derived for future decisions.

•

Quality improvement of the produced goods

•

Prescriptive analytics

ANNA in use

•

Reduction of downtimes

The big advantage for the broad use of the virtual

•

Optimization of maintenance times

production assistant ANNA is its absolute genericity. It

•

Optimization of the quality and service life of

can be used for almost any field of application and can
be adapted exactly to it by configuration (modeling of
an ontology). This results in many fields of application in

the machines
•

Derivation of new business models for service and
maintenance

industry, e.g., for machine manufacturers and producData streams from production

generated knowledge, cause-effect relationships based

In the age of Industry 4.0, machine, process and logis-

on anomalies, correlations and patterns can be identi-

tics data are increasingly seen as an essential part of the

fied from the collected data. Using methods from the

value chain of a company. The digitalization efforts aim

field of artificial intelligence, for example, the failure

at a comprehensive and automated collection of these

probability of individual components can be reduced

Mag.a Stefanie Kritzinger, PhD

data streams. Companies are faced with the challenge

or productivity increased by reducing unplanned down-

stefanie.kritzinger@risc-software.at

of obtaining valuable information and know-how from

times at machines or machine parks. In addition, main-

www.risc-software.at

the collected data. On the one hand, real-time informa-

tenance intervals and cycles can be optimized and, as

tion is to be analyzed and processed for the reaction

a result, quality improvements of the product and thus

to short-term changes during operation; on the other

lower scrap quantities can be achieved.

Contact

tion companies.

hand, future events are to be derived from the collected
data pools and forecast as accurately as possible. The

The Engineer in the Loop

virtual production assistant ANNA helps to derive useful

Based on the paradigm "Doctor in the Loop" from medi-

knowledge and recommendations for action.

cine, the principle of "Engineer in the Loop" was defined.
It is hoped that this approach will make it possible to

Data and visual analytics

use the expertise and experience of the experts for

ANNA serves primarily to support domain experts.

the analysis and knowledge generation process in the

The entire know-how from process and machine data

form of a human-machine symbiosis. As a rule, these

is combined to a common knowledge base. Data and

experts have no specialist knowledge in the field of

visual analytics as well as machine learning can be

data engineering, data mining or visual analytics and

used to achieve a better understanding. With the newly

are supported in this respect by intelligent software.
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ANNA

ANNA

Using an ontology-based approach, a knowledge base

operate

these

data

management

solutions,

customers and research partners do not need to be
IT and data experts, but rather specialists in their
respective fields. Their know-how flows into the existing
system in order to better understand the connections in
the data and to advance research and development.
Through the use of state-of-the-art technologies, the
DMA competence area generates flexible solutions that
can be used for many areas of application. Customized
software solutions grow with projects and always adapt
The sole collection of data for documentation purposes

to new requirements. They represent a combination of

is increasingly receding into the background. It is much

human and artificial intelligence, and are developed

more important to recognize and interpret correlations:

and maintained by a competent team. The smooth

Learning systems use artificial intelligence to further

interaction of software engineers, data scientists,

process the collected data. This ensures a further leap

mathematicians, UI designers and project managers

forward in the digitization of processes.

guarantees a flawless project flow.

The motivation of the "Data Management and Analytics"

Before the analysis and use of artificial intelligence

competence area is to generate and collect data in a

can take place, it is crucial to provide the right data

meaningful way and to store it efficiently, process it and

in the right place at the right time. This is achieved,

use it profitably.

among other things, by using software developed by
the competence area itself and by means of specially

The competence area "Data Management and

Systems for data analysis, knowledge management and machine learning.

sustainable data management solutions together with
partners from research and industry. Customers and
research partners from a wide variety of disciplines
thus gain extensive knowledge from their own company
data in order to ultimately achieve their scientific or
economic goals.

DI (FH) Stephan Leitner
stephan.leitner@risc-software.at
www.risc-software.at
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Unit Data Management and Analytics

and individually developed analysis algorithms.

Analytics" (DMA) of RISC Software GmbH develops
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CALUMMA
Computer-assisted data analysis for subject matter experts.

In the age of Industry 4.0, enterprise data is increasingly

Smart data analysis without being an IT expert

These ontologies can be freely defined and precisely

One step further

seen as part of value added. The digitalization and

RISC Software GmbH developed the data management

adapted to company-specific problems. CALUMMA

The current research activities of the development

automation of recent years has enabled an extensive

and analysis platform CALUMMA as the result of years

interprets this ontology in real time and adapts its

team focus on the promising combination of human

collection of data, the analysis of which poses great

of research and development work. This software

structure and behaviour. This makes it appear as if the

and artificial intelligence. Research is currently being

challenges for many companies. The mere collection

accompanies the technical experts, who do not have

system is individually adapted to the problem at hand.

conducted into how ontology-controlled and automated

of data for documentation purposes is increasingly

to be IT experts, through the process of knowledge

receding into the background, it is increasingly being

generation. It actively supports them in IT-intensive

Visual analytics: Quickly recognize patterns in data

complex relationships in the data and verify them in

perceived as a valuable raw material. The British data

tasks such as the integration and linking of data from

The knowledge stored in an ontology is now being

interaction with the experts. In this way, the symbiosis of

journalist and visualization expert David McCandless

various source systems, data plausibility checks

used by experts to actively support them in the

man and machine will allow deep insights into complex

coined the slogan: "Data is the new oil."

and quality assurance, but above all in data analysis

explorative analysis of the data. Ontology-supported,

company data by using the respective strengths.

and exploration.

vivid, two-dimensional visualizations are calculated
from

complexly

structured,

heterogeneous

and

It is often overlooked that raw data - just like crude oil -

The aim is to involve the technical experts deeply in

high-dimensional company and production data. Not

must go through a complex process before the desired

the data analysis processes so that they can use their

only are the expertise and experience of the experts

value can be achieved in the form of new knowledge.

knowledge and experience to gain new insights from

are used, but also the general ability of the human brain

It is this process that poses a major challenge for

the collected data. In order to be able to provide this

to visually discover patterns at lightning speed. These

companies seeking to gain new insights from their data.

active support in all specialist areas and companies,

data visualizations allow users to recognize complex

This requires domain- and company-specific expertise,

RISC Software GmbH relies on the use of ontologies.

relationships at a glance. Interactive graphics allow an

on the one hand, and know-how from the fields of data

An ontology is a formal description of the respective

almost playful access to data analysis and allow direct

science, statistics and IT, on the other.

department in the form of data structures and semantics.

access to the underlying raw data.

DI (FH) Stephan Leitner
stephan.leitner@risc-software.at
www.calumma.at
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Raw material data

methods of machine learning can be used to recognize
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The actual core task of quality control remains

complexity, interface diversity and visualization with

unaffected: The comparison of the data on the product

user-friendliness.

label with the electronic data is carried out very
quickly and with great accuracy. The entire process

The employees of GS1 Austria log in via the multi-user

was digitalized or partially automated and thus accel-

web platform, see all test orders for which they are

erated and optimized. This is a successful example of

responsible and can deal with them in clearly defined

digitalized, which does not compete with employees

processes implemented in the system.

and users, but embodies a profitable interaction.

GS1 Austria automatically imports the food data into

Thanks to the efficient handling of the workflow with

CALUMMA. This ensures an uninterrupted workflow

the help of CALUMMA, it was possible to significantly

from control and confirmation to the release of

reduce the throughput time of quality inspections. The

product data by GS1 Austria employees. Automatic

workflow system is constantly being expanded with

e-mails keep customers up to date at all times. File

new features.

management, reporting and complete change tracking
are also handled in CALUMMA.

GS1 Austria Workflow

GS1 Austria

user-oriented

precisely defined workflow are required. The quality

Julia Müllner, Bsc MA

standards and services for identification, information

control of the food data is carried out by GS1 Austria

julia.muellner@risc-software.at

and processes for cost and quality optimization. GS1

manually by specially trained employees. Prior to the

www.risc-software.at

Sync offers a central article master data service as

joint project with RISC Software GmbH, the entire

a clearing house for the Austrian consumer goods

workflow, including communication with customers,

industry. In order to meet the high standards in the

was also handled manually. This workflow is now

food sector (such as the Food Information Ordinance,

mapped using a web-based workflow system based

LMIV for short), strict controls and compliance with a

on CALUMMA. CALUMMA is a new generation of

60

offers

its

customers
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Information system for compliance with a standardized workflow.
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data management software that combines data

The merged, checked and cleaned data are then

suggestions for improvement. In order to ensure

analysed by the experts of the "Process Management

objectivity and comparability of the results, not only

and Business Intelligence" course and form the basis

are the provided services compared, the individual

for precise optimizations and reforms, which are now

situations of the partients are also taken into account.

based not only on economic characteristics, but also

This is referred to as "risk adjustment."

on performance-oriented ones.

As with all large-scale studies, the structured collection

The analysis results are not only transmitted to the

and secure storage of medical data plays an important

hospital owners in the form of static reports - LeiVMed-

role. Since the benchmarking process itself is subject

Online provides interactive reports and analyses.

to optimization and adaptation, a solid yet flexible

The responsible persons themselves can view and

database is required.

compare their results in these reports. RISC Software
GmbH provides the data for this platform.

All these data are merged into one database and then
subjected to a plausibility check for further processing
them from analysis. The rules for these checks are also

LeiVMed – Benchmarking in Medicine
Objective comparison of services of hospitals.

recorded in a flexible, adaptable data structure. The

DI (FH) Stephan Leitner

high demands on the flexibility of the data structures

stephan.leitner@risc-software.at

and the set of rules make the use of special meta data

www.risc-software.at
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in order either to correct erroneous data or to exclude

models necessary.

The benchmarking program LeiVMed ("Leistungs-

consequences account for a large proportion of the

vergleich Medizin") of the FH Steyr aims to compare

costs. In order to increase quality in this area, the

the services of hospitals objectively and risk-adjusted

large-scale benchmarking of hospitals is necessary.

with each other, to identify optimization potentials

The benchmarking program LeiVMed, which is under

and

improvement.

the project management of the study program "Process

Modern medicine is not only becoming more and

Management and Business Intelligence" at the Steyr

more complex and diverse, but also more and more

University of Applied Sciences, aims to objectively

expensive. Complications of treatments and their

compare the performance of hospitals throughout the
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country, identify optimization potentials and develop

purchases for the company. The complex background

on it. Three of these are currently in productive use at

processing remains completely hidden.

Salinen Austria AG.
By using CALUMMA as the basic technology for
Product database

web-based systems, development is not only based on

Salinen Austria AG has several thousand products in

a stable code base. CALUMMA also offers numerous

its portfolio - from simple salt spreaders to complex salt

ready-to-use components (data model, rights and user

for chemical use. The corresponding data (chemical

administration, automatically generated UI elements,

properties, nutrition tables, print types, etc.) are

interfaces, etc.), resulting in standardized development

distributed in several database systems and can also

and consistent operation. Salinen Austria AG also

be found in a wide variety of files. In order to stand-

benefits from the full range of CALUMMA functions and

ardize this diversity, all these data are combined in a

can, for example, immediately use the automated data

central product database based on CALUMMA. In this

interfaces or use the CALUMMA management tool to

way, the necessary information can be made available

process and view the stored data. The data can also be

to the various users on a uniform platform.

visualized and analyzed in a variety of ways.

Planning tool for mining projects

Salinen Austria

The salt mines in Bad Ischl and Ebensee, which are
over 1000 years old, are by far the longest in service

Generic data management with CALUMMA.

in Austria.
The corresponding planning and evaluation of the
mining projects has been carried out since the end of
2016 using a web-based central planning tool based
from RISC Software GmbH in order to be able to keep

salt products, with an annual production of 1.1 million

managers maintain a global overview and can use their

track of and manage this variety of products and the

tons and a turnover of 100 million euros. More than 450

resources in a coordinated manner.

associated variety of information. In the case of the IT

employees work to supply Austria with a wide range of

department of Salinen Austria AG, CALUMMA allows

different products, from table salt to salt for chemical

Purchasing management system

the system operator to adapt and expand to changed

The web-based central purchasing management

use, chemically pure salt for the medical sector and road

requirements at any time independently and without

system offers a group-wide uniform handling of

salt for winter road clearance. Salinen Austria AG relies

programming. However, CALUMMA is not only used

purchasing processes. Based on the operation of

on the ontology-based data infrastructure CALUMMA

as a data platform, but also as a basic technology for

well-known online shops, authorized users can make
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on CALUMMA. In this way, the respective project

Salinen Austria AG is Austria’s leading manufacturer of
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web-based information and workflow systems based

for developers and operators of SecuReveal, access to

can enter into a secure dialogue with the whistleblowers

messages is not possible thanks to encryption.

in order to obtain further information. On request, the
whistleblower can remain anonymous.

In addition, adequate processes and roles have been
defined together with the rights and duties involved,

SecuReveal has been developed as a technological

and distributed clearly and comprehensibly among

partnership in close collaboration with the companies

the partners. A corresponding documentation of the

Responsible Business Solutions, a subsidiary of

activities during development and operation ensures a

Austria’s largest law firm Wolf Theiss, Red Puls IT &

sustainable and secure situation which, in the case of

Security Solutions GmbH and RISC Software GmbH.

such a sensitive system, is considered as self-evident

Each partner contributed their extensive and longtime

from the partners’ point of view.

expertise to design and operate a larger whole together.
SecuReveal

A whistleblower system for legally relevant facts.

the stock exchange have been legally obliged to offer

"to give a hint") has been on everyone’s lips at the

information systems for their employees.

individually

customizable

Within RISC Software GmbH, the development of

Software-as-a-Service

SecuReveal has placed great emphasis on the aspect

accompanied from the outset, both from a legal and

of IT security right from the start. Thus, the communi-

a technical standpoint, according to their wishes and

cation between users and SecuReveal, for example,

requirements. The external operation strengthens the

is encrypted continuously and messages recorded in

confidentiality in SecuReveal for whistleblowers and

the system are also stored in an encrypted manner. An

compliance officers.

solution:

Companies

For more information, visit www.secureveal.com.

DI (FH) Stephan Leitner

latest since the Edward Snowden case. The former
employee of the American National Security Agency

The Austrian product SecuReveal, which enables whis-

stephan.leitner@risc-software.at

(NSA) published documents classified as secret in 2013

tleblowers to communicate legally relevant grievances

www.risc-software.at

and thus gained controversial world fame. The topic of

in their own company, can be used for this purpose.

whistleblowing is also gaining importance in Austria.

Examples of legally relevant grievances include insider

For example, since August 2016, listed companies on

trading, bribery, corruption, fraud and counterfeiting.
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are

ingenious security concept ensures that only authorized
persons have access to the respective messages. Even

The term whistleblowing ("to blow the whistle," meaning

an

Contact

SecuReveal

is
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As a consequence, compliance officers of the company

Machine, health, sensor or IT infrastructure data are generated at the most
diverse levels and systems. In order to use
this data, it must be intelligently combined,
filtered and linked. Checking the correctness
and completeness of the data is also relevant.
Existing IT infrastructures must be included,
whereby data security and quality are indispensable.

Data Analytics
Successful use of data analysis in industry and production, trade and medicine.

Smart data analysis and forecasting

data. This allows anomalies and patterns to be identified

Digitalization and automation bring extensive data

and additional information to be derived via correlations

acquisition to a wide variety of sectors such as industry

for error and cause analysis. Using methods from the

and production, trade and medicine. As a result, it is

field of artificial intelligence, knowledge is generated,

necessary to store large amounts of data securely and

resulting in the formulation of recommendations for

process them usefully in order to derive valuable infor-

action aimed at experts (Expert in the Loop).

Development of data models
Automation of data import
Extraction of complex features from (medical) image data
Use of modern Big Data technologies for large amounts of data
Use of common industry standards (e.g., OPC UA)
Validation and veriﬁcation of data
Detection and correction of erroneous data
Determination of training and evaluation data

2. Data Analytics and
Artiﬁcial Intelligence
In order to gain knowledge from collected and
filtered data, methods from mathematics, statistics
and artificial intelligence along with visual analytics are
used. By using selected algorithms, large amounts of
data are examined for correlations and patterns. Mathematical models are created to answer various questions.
Interrelationships, connections and laws in the data can
contain important information; on the one hand, for
short-term reactions in real-time operation and, on the
other hand, for effective predictions for the future.

mation from them.

 Visualization of models and
analysis results
 Individual dashboards
 Web-based front-end
 REST-API for connection to
external systems
 Connection to reporting tools
 Integration of solutions in existing systems

Through research and development projects, as well
as numerous projects with industry in various areas of

generation is the digitalized know-how of domain

data management and analytics with small and large

experts and the associated optimization of business

amounts of data, RISC Software GmbH has already

and production processes. By applying statistical

gained a great deal of experience. With this know-how,

methods, modern methods from the field of data and

RISC Software GmbH supports its customers in

visual analytics and machine learning, the existing

preparing for new challenges by providing a better

knowledge is analysed in the context of the recorded

insight into their company‘s own data.

Robert Keber
robert.keber@risc-software.at
www.risc-software.at
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From an ICT perspective, the basis for knowledge

3. Data
Presentation
The visual processing of data and analysis results is an important tool for gaining new
insights. An essential factor for the interpretation of analysis results is the strong involvement
of domain experts. The intuitive ability to perceive
and combine is also an essential factor in the visualization of the results. The interaction between
human expertise and machine processing can
contribute significantly to the support of the
decision-making process.

Clustering

 Data modeling and mapping of
domain knowledge
 Model development
 Data preprocessing and validation
 Feature engineering
 Explorative data analysis and
visualization

Classification
and
regression

Image
segmentation

Correlation
analysis
METHODS

Frequency
analysis

Time series
analysis
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1. Data
Engineering










cally applicable software. At the same time, we pursue
the intensive use, maintenance and expansion of the
already existing international research network in the
field of medical informatics. Project results are used
together with partner institutions in the form of medically
relevant solutions to secure long-term research projects.
The results of this intensive and continuous research
work are not only incorporated into the software, but are
also presented to the specialist public at international
For more than a decade now, the Medical Informatics

specialist conferences.

Research Department has been working very successfully on making complex scientific methods packaged

The combination of university research paired with

in highly specialized software accessible to modern

entrepreneurial innovation and the joy of new challenges

medicine. The strength of the interdisciplinary team

makes the department a successful cooperation and

working in Hagenberg lies in the development of interna-

research partner for national and international projects.

tionally recognized special software.

The projects of the Department of Medical Informatics
are funded by the Upper Austrian government from the

This success is made possible by a strong network of

"Innovative Upper Austria 2020" strategic economic and

domestic and international medical partners, such as

research program.

the Hospital of the Merciful Brothers Linz, the Kepler
University Hospital Med Campus III and the Neuromed
Campus. Software (A software package??) for the
calculation of cerebral blood flow, which, due to complex

Highly specialized software for modern medicine.

physical models, requires a great deal of research, was
developed in cooperation with the latter. The strengths of
the research department lie in the application of state-ofthe-art scientific methods from mathematics, computer
science and biomechanics to solve medical problems.
The contribution of experienced employees, know-how

Dr. Michael Giretzlehner
michael.giretzlehner@risc-software.at
www.risc-software.at
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Research Unit Medical Informatics

and an existing international research network provide a
broad basis for the advancement of sustainable research
and development.
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Our field of activity ranges from basic research to clini-

In image processing, image characteristics (texture,

fields also overlap in many ways. GPU-based (graphics

brightness, edge information), which can be used

processing unit) parallel calculations have made the

directly or as input for further methods, are extracted.

triumphal march of Deep Learning in image processing

For example, geometric properties can be determined

Medical Image Processing and Simulation (MIMAS)

possible in recent years. GPU-based calculations

from models. The blood flow simulation makes it

are also the basis for the simulation of processes in

possible, for instance, to calculate information about

Image processing, modeling and simulation of medical data.

the human body. However, physiological interactions

turbulences and wall shear stresses.

require corresponding models (organs, blood vessels),
which are extracted from medical image data using

The vision of the research focus is to make these

segmentation methods. The registration - calculation

topics available for medical questions on the basis of

of a transformation, which brings several data sets

concrete research hypotheses. The common goal of all

(model, image, volume) into geometric agreement -

work is the further dissemination of individualized and

The research focus "Medical Image Processing,

medicine, the models are strongly oriented towards

enables the use of several data sources (image data

evidence-based medicine. To this end, current methods

Modeling And Simulation" (MIMAS for short) comprises

clinical relevance, applicability and available data.

and model), as well as the transfer of information

from research must be further developed with medical

a cross-section of highly dynamic research topics

Models range from 3D body surface models to blood

between different data domains. Information extraction

experts at an early stage. This is the only way to ensure

which, not least due to current technological advances,

flow models, which describe the physical interaction

(feature calculation) takes place in different ways in all

that, in the medium term, current methods can also be

are becoming increasingly important in medical appli-

between blood and vascular wall.

topic areas.

used in clinical practice for the benefit of patients.

cation fields.
Medical image processing

On the one hand, the simulation of processes in the

The processing and visualization of medical image data

human body enables medical experts and companies

plays a decisive role in diagnostics, documentation,

in the field of medical technology to specifically evaluate

case presentation and training. Image data in medicine

various approaches and methods. An example of this

(photography, 3D image acquisition, X-ray images,

is blood flow simulation, which makes it possible to

computer tomography, magnetic resonance tomog-

assess the risk of rupture of an aneurysm. On the other

raphy, digital subtraction angiography, ultrasound,

hand, the simulation of processes of medical action can

optical coherence tomography, positron emission

provide a training and education opportunity for physi-

tomography) are produced in ever larger quantities and

cians in the form of a medical simulator. These topics

of better quality.

are very closely related. Medical image data often form

Dr. Michael Giretzlehner

the basis for modeling, while models form the basis for

michael.giretzlehner@risc-software.at

Modeling

medical image processing and information extraction,

www.risc-software.at

Modeling in the most general sense describes the

as well as for the simulation of processes in the

simplified representation of reality. In the context of

human body.
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The basic technologies and methods used in these

collected data in order to obtain reliable analysis results
both with a good selection of features (feature generation) and the checked prerequisites with regard to the
data and applied methods.

Ontology-guided Medical Data Analysis (OMEDA)
Acquisition, validation and processing of complex medical research data.

The vision of the research focus is to make these topics
available for medical questions on the basis of concrete
research hypotheses. The aim is to develop a system
which, on a generic basis, can answer the most diverse
medical questions over the entire processing chain of
data analysis. In symbiosis with the domain experts,

The research focus "Ontology-guided MEdical Data

Ontology-guided

learning or domain ontologies) and to immediately

patterns, correlations and medical hypotheses will be

Analysis" (OMEDA for short) comprises (ontolo-

The content of the work is mainly on a technical level

return the results to domain experts who can interpret

shown and new knowledge generated.

gy-based) generic software systems for the acquisition,

in the area of statistical analysis methods and corre-

this knowledge correctly and integrate it into their

validation and processing of complex medical research

sponding ontology-controlled user guidance, as well as

knowledge pool. Techniques such as visual analytics

data, as well as medical data analytics in the broadest

in the mathematical area of ontology-based distance

are used. Contexts and differences in the data can be

sense.

calculation of complex structured data.

captured visually faster and easier than with complex

Domain expert

Medical Data Analysis

The primary goal is not to develop new analysis

Here, concepts are developed in the context of innova-

The basis of clustering algorithms are metrics and

Dr. Michael Giretzlehner

algorithms, but to answer the question of how domain

tion-driven medicine and human-machine symbiosis

distance measures with the intention to generate a

michael.giretzlehner@risc-software.at

experts (medical researchers, clinical process analysts,

through the use of ontologies to gain knowledge from

meaningful representation of the data. The basis for

www.risc-software.at

QM managers...), who are usually not IT and data

large, complexly structured, heterogeneous data sets

analytics experts, can be allowed to extract knowledge

("Doctor in the Loop"). The main aspect here is both

from their data.

the preparation and processing of medical data and

Kontakt

numerical results.

the secure application and interpretation by medical
Process models (Process of Knowledge Discovery in

researchers.

Databases - KDD) are considered and extended while
algorithms and methods are investigated and extended

The aim of the "Doctor in the Loop" concept is to allow

on a technical level so that they can be used by domain

domain knowledge of medical experts to flow in during

experts simply but safely.

the analysis process (e.g., via interactive machine
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this lies in the clean preparation and validation of the

Medical Informatics

Partners

Research Project SEE-KID / CEVD

Biomechanical simulation of eye motility disorders & strabismus surgeries.

amblyopia treatment methods on the computer in
The research initiative SEE-KID / CEVD has been

draw in different classifications on the brain surface and

order to better capture additional characteristics of the

dealing with the computer-aided simulation of eye

to display medical information about them, contribute

visual process and thus make the very best of it more

malpositions and their surgical correction for more than

significantly to a better understanding of the connec-

usable for everyday life. The flexibility of the software

19 years. An essential goal is the development of the

tions between eye and brain. Future research will focus

makes daily work with patients much easier. The

Acknowledgments: Specifically, we want to thank Prof. Dr. Pri-

software system SEE++ as a new teaching and learning

on the further development of the biomechanical model

practical application of AmblyoCare in the clinic takes

glinger for his tireless dedication to the SEE-KID / CEVD project.

tool, which supports a clear thinking, particularly in the

and the simulation of new surgical techniques.

place in amblyopia diagnosis and therapy and in early

We also thank Mag. Ausweger of the Barmherzige Brüder Hos-

visual aid, where it increasingly supplements or even

pital Linz, as well as Prim. Univ.-Prof. Dr. Priglinger jun., Prim.

case of complex functional disturbances. In addition to
a biomechanical model of the human eye, the software

Work on the development of the new "AmblyoCare"

replaces conventional aids such as the nystagmus

Univ.-Prof. Dr. Fellner and Dr. Brock from the Kepler Universität-

system also offers the simulation of a three-dimen-

application has been underway since 2010. It offers

drum or picture cards.

sklinikum Med Campus III for their sustained support of our work.

sional "virtual patient" in combination with a realistic

standardized and variable tests for the classic

Finally, we thank Prim. Priv. Doz. Dr. Hörantner of the Barmher-

representation of muscle shape and movement. This

zige Schwestern Hospital Ried and FH-Prof. Scharinger, MBA of

enables an interactive simulation of malpositions and

the University of Applied Sciences Salzburg and Ms. Hirmann,

eye muscle operations.

MBA of the University of Applied Sciences Campus Wien for the
excellent cooperation.

teaching and training, the 3D representation of the
virtual patient has been continuously developed in
recent years and also includes the integration of the
brain, as well as a dynamic representation of individual

Manuel Perfler, MSc
info@see-kid.at
www.see-kid.at

Contact

In order to further improve the use of the software in

parts of it. Different interaction possibilities for the
individual parts of the brain, as well as the possibility to
76
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Research Project BURNCASE 3D
Objective diagnosis and documentation on virtual patients.

One focus of the Department of Medical Informatics is

documentation of burn injuries. By establishing this

For the purpose of concentrating research activities

research in the field of objective documentation based

software in combustion medicine, a large amount of

in this field, a cooperation agreement with the Ludwig

on virtual patients (three-dimensional models adapted

scientifically analyzable data can be created, which

Boltzmann Institute for Clinical Forensic Imaging

to the real patients). This field of activity was initiated

is useful as a basis for studies and for creating a

has been concluded. The institute deals with the

by the project BurnCase 3D, with the help of which the

worldwide expert system for combustion treatment.

presentation of clinical and forensic data in court, which

scientific documentation of severely burned patients is

requires the processing of various data sources such

optimized. The determination of the extent of a burn

The results obtained in this field of application have

as images and volumetric imaging modalities (CT, MR).

injury by the treating physician is subject to major

shown the advantages of efficient, objective documen-

An appropriate presentation tool was developed with

errors and individual fluctuations.

tation on a virtual patient. In the meantime, these

the help of mutual experience in this field.

findings and methods are being used, among other
The computer-aided, complete and objective diagnosis

things, for chronic wound treatment. Here in particular,

and course documentation of the entire therapy

the success of current therapies can only be assessed

creates a basis for evidence-based scientific evalu-

on the basis of chronological, structured and objective

ations of the burn treatment. Through the automatic

progress documentation.

Figure: Burn documentation by means of the pa-

Acknowledgements: We highly appreciate the help of Dr. Herbert
Haller (www.herberthaller.at). He initialized the project with his
ideas, and without his persistent support on the medical side,
such a project could not have been carried out. Furthermore,
our thanks go to all the partners who were involved in shaping
the software.

tient-customized 3D model

use of BurnCase 3D combines a considerable increase

Especially in this medical environment, there is a

Dr. Michael Giretzlehner

in quality with a significant reduction in the medical

demand for a comprehensive qualitative data collection

info@burncase.at

diagnosis and documentation effort.

for studies and thus for the creation of a scientific basis

www.burncase.at

Contact

generation of evaluations and coding suggestions, the

for a medical expert decision support or decision support
The system can be used regardless of country and

system. The Qutis 3D and Surface 3D (web-based)

institution to support and optimize the diagnosis and

projects should make this possible in the future.
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based on structured data acquisition and securing
the anonymity of the stored data, made it possible
to develop a system integrated in CALUMMA for
the collection of aneurysm data. The visualization
component is designed for easy visualization and

Medical Data Analysis

evaluation of the data.

Ontology-based data infrastructure for medical research.
•

Together with the project partners Johannes Kepler
University Linz and the Oncology/Haematology
Department of the Kepler University Hospital
Med Campus III, the current research project
TourGuide has been in progress since the end of

Figure: Intuitive visual data exploration in
CALUMMA

In recent years, work in the research area of Ontol-

Numerous research projects have been implemented

2015. The intention of this project is to create an

ogy-guided Medical Data Analysis (OMEDA) has

with the help of CALUMMA:

interactive research platform that supports medical
researchers in gaining knowledge in the field of

developed from a generic data acquisition prototype
OBIK/LeiVMed is the result of this cooperation with

tumor therapy. Similar to a navigation system,

the bachelor’s program "Process Management

the user is guided through the data analysis.

Health" of the Campus Steyr of the FH Upper

The system accelerates the analysis process by

The resulting CALUMMA software is an innovative data

Austria. The aim of this research project is a

suggesting suitable methods and potentially inter-

management system that actively supports users from

comparative benchmarking which supports and

esting correlations.

data modeling through data integration and validation,

optimizes the planning and scheduling of surgical

to processing and evaluation. Without requiring IT

interventions from several hospitals.

to one of the research and development areas of the

•

Medical Informatics Research Department.

expertise, CALUMMA can be used to realize the vision
of a tailor-made data management system for medical

•

The ANEURYSM Register was developed in

research. With just a few clicks, researchers can set up

long-term cooperation with the Neuromed Campus

the required data structures.

of the Kepler University Hospital. Heterogeneous

The entire system adapts to the structural specifications

data, as well as information on ongoing treat-

in real time. Due to this flexibility, requirement changes

ments and follow-ups were collected. Within the

are uncomplicated and can be carried out at any time.

framework of this research project, the cooperation,

Sandra Wartner, MSc
calumma@risc-software.at
www.calumma.at
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medical data, including patient data, aneurysm
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At the end of the training, the user can view the result
from all angles. In order to achieve an objective evaluation of the training, the blood flow through the artery
with the aneurysm disconnected is calculated. This

Research Project VIRTUAL ANEURYSM

allows, among other things, the induced stenosis and

Haptic simulation of neurosurgical interventions.

which is incorporated into a final evaluation scheme. All

the residual flow into the aneurysm to be estimated,
training data is stored per user and can be visualized
and compared at any time.
This project was funded by the State of Upper Austria
and the FFG within the framework of the BRIDGE

Disorders of blood circulation in the brain (stroke and

a stereoscopic display. Several aneurysm geometries

program. Partners were the State Psychiatric Hospital

cerebral hemorrhage) are among the most frequent

with varying degrees of difficulty are available, and users

causes of death in Western industrial countries. Intra-

can choose from a list of over 50 3D-modelled clips of

Wagner Jauregg (WJ), the General Hospital Linz and

cranial aneurysms, one of the main causes of bleeding,

different sizes and shapes.

are treated with two fundamentally different strategies:

Figure: Virtual clipping operation with 3D view and
haptic feedback

the German medical technology manufacturer Aesculap
AG, world market leader for hand-held surgical instru-

In the minimally invasive method, called coiling, the

At the beginning of the training, the user exercises

aneurysm is filled with a wire coil via a catheter, while

at the Kepler University Clinic Neuromed Campus.

the correct head positioning as well as the optimal

Further research activities for a better and more realistic

in the conventional neurosurgical method (clipping)

positioning of the craniotomy for the respective case.

simulation of neurosurgical clipping surgery are planned.

the skull is opened and one or more titanium clips are

During the actual clipping operation, the simulator contin-

placed on the artery that disconnects the aneurysm

uously detects and reacts to collisions between instru-

Figure: 3D representation of the brain vessels and

from the bloodstream. As the endovascular procedure

ments and tissue. The realistic deformation of the blood

the virtual surgical instruments

is increasingly used for simple types of aneurysms, only

vessels is calculated and visualized in real time on the

michael.giretzlehner@risc-software.at

complex aneurysms remain for clipping. It is therefore

GPU using a specially optimized finite element method.

www.risc-software.at

becoming increasingly difficult for prospective neuro-

The resulting forces are sent to the haptic devices so that

surgeons to find simple situations in which they can

the trainee can feel the resistance of the tissue. Mounted

develop the necessary expertise for complex cases.

on one of the devices is a clipping forceps with a sensor

The surgery simulator VIRTUAL ANEURYSM from

for measuring the opening angle, which is transmitted

RISC Software GmbH is intended to help remedy this

to the simulator in real time. Depending on the degree

situation. It enables the training of clipping interventions

of difficulty selected, a rupture may also occur and the

in different virtual scenarios. The system is equipped

surgeon must then stop the bleeding and treat the burst

with two haptic input devices with force feedback and

aneurysm within a specified period of time.
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ments. The prototype of the simulator is in a test phase
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The prediction method developed is based on machine
learning and automatically detects relevant features
in the data and learns from previous data sets. A new
method for validating feature selection while training

Research Project EndoPredictor
Artificial intelligence predicts complications in aortic aneurysm treatment.

the prediction system was implemented.
A patent application for the method is currently being
examined. The project results will then be published
scientifically and the procedure gradually converted
into a finished product.

Figure: Generated aortic models including
aneurysm segmentation (violet) for 50 patients

before the procedure and for several follow-up exam-

the State of Upper Austria as part of the medical tech-

vascular diseases and cause thousands of deaths

inations after endovascular treatment, were gathered.

every year in Europe and the USA. While open surgery

nology call "Innovative Upper Austria 2020."

These image data were used to model the aorta and

results in higher stress during surgery and longer

stent grafts, to simulate the blood flow through the stent

recovery time, endovascular treatment has a number

graft, and to calculate a possible change in the position

of complications after surgery. In this treatment, a stent

and shape of the stent graft during the follow-up exam-

graft - a kind of tube - is inserted through the blood

ination.

DI Dr. Stefan Thumfart

vessel and placed directly next to the aneurysm. This
is to prevent the aneurysm from rupturing because

A total of 201 CT-A image data sets were examined

the vessel is relieved at this point and the blood flows

and 42 measurements were calculated. These meas-

through the stent graft.

urements describe the form of aorta and stent graft as

stefan.thumfart@risc-software.at
www.risc-software.at
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The project with the title EndoPredictor is funded by
Aortic aneurysms are among the most common

well as properties obtained from the simulated blood
In the EndoPredictor project, researchers from RISC

flow. It was investigated which measurements show

Figure: Generated stent graft models for 151

Software GmbH, together with physicians from Kepler

statistical correlations with complications such as

follow-up studies

University Hospital and MATTES Medical Imaging

leaks, vascular constrictions or vascular occlusions.

GmbH, developed methods that allow the properties

The prediction of these complications was carried out

of the abdominal aorta and aneurysm to be extracted

using a specially developed method. The result is a

from medical image data and digitally depicted. For this

software system for the automated prediction of post-

purpose, 50 anonymous patient records, consisting

operative complications after endovascular treatments.

of computer tomography angiography images (CT-A)

A prediction accuracy of up to 88 % can be achieved.
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based position recognition based on deep learning
technologies. What previously served the digitalization
of the human being, his tools and his workpieces in the
assembly hall is now being transferred to the human

Research Project VizARd

being in the operating theater.

Augmented Reality helps surgeons and engineers.

Another central aspect is the deformation of soft
tissue, which must be taken into account when visualizing image data. The Medical Informatics Research
Department of RISC Software GmbH in Hagenberg

Photo: Kick-off meeting of the VizARd project team

has already gained experience in biomechanical
modeling in the medical field through previous projects.
The visualization of medical images directly on the 3D
patient - in contrast to a 2D screen - forms the basis for
trend-setting research projects and the improvement of
existing applications in the medical field.
Cooperation with MedUni Graz
The medical project partner is MedUni Graz with the
Clinical Department of Plastic, Aesthetic and Reconology, which are involved in the practical implementation and provide the application scenarios.

DI Dr. Stefan Thumfart
stefan.thumfart@risc-software.at
www.risc-software.at
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structive Surgery and the University Hospital of Radi-

User-friendliness: A topic for surgeons
Before certain operations, three-dimensional sectional

Soft tissue and position recognition as a challenge

Another challenge is usability. The digital agency

images (e.g., computer tomography, magnetic reso-

The challenge: Although there are many valid data on

Netural is responsible for the design of the software's

nance tomography) are produced in order to plan them

humans and their "inner life," humans are anything

user interface. The company has been conducting

exactly. In the future, surgeons will be supported by an

but a rigid "object" - the position of skin surface, soft

intensive research in the field of e-health and medical

augmented reality solution developed in the VizARd

tissue and organs changes with the body position. In

technology for many years. Especially the user-friendly

project. This image data can then be visualized in

order to tackle these research challenges, the project

application of mixed-reality applications is in the focus

an intuitive and user-friendly manner directly on the

partner uses technologies that have been developed in

patient‘s skin at the site of the incision.

of the developments.

recent years for assistance systems, such as image-
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of virtually generated holograms. Further goals of the

only possible with the help of high technology and the

project are the establishment of an Upper Austrian simu-

exceptional cognitive and motor skills of neurosur-

lation and cooperation center as well as the transfer of

geons. A hybrid neurosurgical simulator is to connect

core technologies into future Medical devices.

the real and virtual worlds in order to create versatile
and realistic training possibilities. Surgeons can feel
the artificially made patient haptically and see inner,
otherwise invisible anatomical structures in the form

Medical expertise
&
Neurosciences
Neuronavigation
Medical
simulation
Patient
phantoms

Project MEDUSA

eulerian-solutions

Projectmanagement

User experience
Communication
Simulator
experience

Material sciences
Additive manufacturing

The project "Medical EDUcation in Surgical Aneurysm

The aim of the MEDUSA consortium is to develop

clipping (MEDUSA)" is the result of four submissions to

a revolutionary training and planning platform for

the "Leading State in Medical Technology," which was

neurosurgeons in order to simulate complex brain

advertised by the Province of Upper Austria.

interventions in detail and in full.

The Medical Informatics Research Department of

Simulator for neurosurgeons

RISC Software GmbH is the consortium leader of the

The MEDUSA project creates an innovative training

michael.giretzlehner@risc-software.at

lead project, which is endowed with 2.3 million euros.

and planning platform for neurosurgeons. This is

www.risc-software.at
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The "Lead Project Medical Technology" of the State of Upper Austria.

Computer science
&
Simulation
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because brain surgery is extremely difficult and often

solutions

for

the

following

medical

lations, above all the General Data Protection Regu-

problems are being worked on:

lation (DSGVO) and the Medical Devices Act (MPG).

•

Optimization of patient throughput in the intensive

As only retrospective data are analysed, there is no

care unit

risk to patients. At the same time, close cooperation

Increasing the accuracy of treatment priorities in

between physicians, bio- or medical computer scien-

emergency medicine

tists and AI experts ensures an understanding of the

Medical Cognitive Computing Center – MC3

•

The future of modern medicine in Linz.

•

Improving the selection of blood reserves

underlying issues. This guarantees that the data and

•

Predicting patient deterioration in intensive care

prediction models are processed correctly, both medi-

units to enable preventive intervention.

cally and methodologically.

The project partners of the MC3 are specialists when

MC3 enables the preservation and expansion of highly

it comes to the use of AI in medicine. They rely on

qualified jobs. Furthermore, a high quality education is

know-how and data bases that are usually not available

possible within a scientifically excellent and interdis-

for other IT companies. The Kepler University Hospital

ciplinary environment. The development of scientific

The State of Upper Austria sees artificial intelligence

ficial intelligence, in particular the Institute for Machine

(AI) as one of the most important technology trends

Learning, which is headed by Prof. Sepp Hochreiter.

of the next decade and is therefore creating the new

In a unique way, scientific expertise and experience

Medical Cognitive Computing Center (MC3) - with

has been collecting all clinical data in a well-main-

experts in this field should, on the one hand, enable

in machine learning are combined with applications in

partners JKU, KUK and RISC Software GmbH - to

tained data warehouse for more than 10 years. This

the growth of the center itself and, on the other hand,

biology, genetics and medicine.

makes it possible to export data from all clinical

increase the visibility and attractiveness for interna-

areas anonymously for prediction models and to use

tional scientists. From an economic point of view,

research and implement optimal patient care through
Due to more than 15 years of activities with physicians

it in accordance with legal regulations. The rights of

the MC3 also contributes significantly to the compet-

intelligence.

and health service providers, the Medical Informatics

patients are protected by the cooperation of the ethics

itiveness of the Upper Austrian region.

Research Department of RISC Software GmbH in

committee and by compliance with the applicable regu-

The newly created Medical Cognitive Computing

Hagenberg has acquired a strong position in the field

Center (MC3) now combines the knowledge of the

of medical informatics research and an excellent repu-

three know-how carriers JKU, KUK and RISC Software

tation as a partner for research-intensive software

GmbH. Prim. Prof. Jens Meier, Dean of Research at

solutions.

the Kepler University Hospital (KUK), is one of the few

michael.giretzlehner@risc-software.at
www.risc-sofwtare.at

physicians with experience in basic medical research in

Within the MC3 project, a center will be created that

connection with artificial intelligence for the systematic

combines medical research and AI research into a

improvement of patient care and care research. "One

combined focus for the health care system in Upper

advantage of using AI methods in medicine is the recog-

Austria. This results in knowledge- and data-intensive

nition of previously unnoticed correlations," says Prim.
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