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AIMS OF THE RESEARCH PROGRAMME

KITARA IN BRIEFE

The mechanical engineering and construction cluster
makes a major contribution to the Finnish national
economy. There exists internationally competitive applied
know-how in these fields, but the extent and coverage of
basic research should be expanded and the infrastructure
of scientific research strengthened. However, Finland has
world-leading know-how in ICTs, and the incorporation of
that expertise in mechanical, civil and automation
engineering would give a strong competitive edge in the
global marketplace. The new knowledge generated in the
research programme will provide a platform for the
industry’s applied research and innovative solutions.

SUBJECT AREAS:

he aim of the research programme is to strengthen

basic research expertise in the fields of mechanical,
civil and automation engineering through the applica-
tion of information and communications technologies.
The programme will support the development of new
multidisciplinary research groups and national and in-
ternational networks of cooperation. In keeping with
the strategies of different actors within the mechanical
engineering and construction cluster and the funding
bodies involved, cooperation will be aimed at strength-
ening and diversifying basic research and tying it in
more closely with these branches’ development vi-

sions.

e information and communications technologies
that support design, manufacture and use

* information and communications technologies
incorporated in the product

e life-cycle management and its networking in
business companies and systems information and
communications technologies that support
interaction between users and building/machine
and the changing environment of use

1. Information and communications
technologies that support design, manufacture and
use:

Information technology has become an important
tool in the design of products, processes and services.
Product modelling, process simulation and the



Development Process for Networked Control

Systems in a Mobile Working Machine

incorporation of life-cycle factors in the design process
help to create greater coherence between design, process
and maintenance and by the same token to improve
overall manageability. Information technology can help
to improve both the quality and speed of design. Virtual
prototypes can be used to test various application
scenarios without needing to build mechanical
prototypes or scale models. The information network
allows for geographically decentralised design. The
joint online use of simulation models describing
different aspects of a machine or building opens up new
opportunities, but is also very challenging.

2. Information and communications
technologies incorporated in the product:

In the future, information technology will be
incorporated as an integral part of the product, adding
new features and uses and making the product easier to
use. More and more, users will require of machines and

production systems an ability to adapt to variable,
rapidly changing, unpredictable situations. Diagnostics
and prognostics are key features of products and
systems that have the capacity to learn and adapt to
variable situations. Measurement data can be translated
in real-time into corrective action in order to eliminate
or prevent faults and malfunctions.

3. Life-cycle management and its networking
in business companies and systems:

Information and communications technologies
have a key role to play in life-cycle management.
Management of the life-cycle of buildings is a real estate
business that is undertaken in practice by an extensive
network of business companies and systems. Features
can be incorporated in products and services that
through their life-cycle efficiency add significantly to
productivity and create completely new innovations.
Information and communications technologies make it
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MRI-combatible Surgical Robot

possible to modify a product or production system
during its life-cycle, to improve its properties or add or
activate new features by means of software modifications
or plug-ins that can be supplied online. The changes
required and opportunities offered by the information
and service society in the life-cycle management of the
existing built environment will be even greater than
those seen in the construction process.

Information and communications technologies
will also allow for the integration of the data contents
concerning building production and building use and
thereby pave the way to trading based on life-cycle
features.

Use of ICT 3D Measuring Techniques
for High Quality Construction

4. Information and communications
technologies that support interaction between
users and building/machine and the changing
environment of use:

In the interaction between man and building and
between man, machine and the changing use
environment, information and communications
technologies have a crucial role to play in processing
and representing information to users in a readily
intelligible format. Interaction aims at user-friendly
design and an interface that adapts according to the
end-use or user characteristics. The interaction can
take place either in situ or via a remote connection. The
main emphasis in interaction is on diverse user

interfaces.
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