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Abstract
Innovation is one of the most important phenomena for the further development 

of changes has gradually increased. To be able to participate in this world of fast 

development and its future issues. A number of research activities are illustrated to 
show important future directions of development.

Keywords

1 Success through Innovation

Innovation is one of the most important phenomena for the further develop-

the speed of changes has gradually increased. To be able to participate in this 

methods of product development and its future issues.
Innovation is the result of a number of different processes. In all cases 

it cannot be decoupled from invention. Innovation is the successful imple-

by research, can come from an inventor, a supplier, can be a follow-up of 
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customer demands, or may be a necessary reaction to new regulations. An 
invention describes the technical realisation of this conceptual idea. Finally, 

demands of current trends such as: global product development and produc-

functionality of products by mechatronic solutions, and distributed devel-
opment. Furthermore products alter to become more sophisticated, more 
individual and complex. On the other side partially products tends to be 
simply according to target group. Also a change concerning the ownership 
of products can be observed. For some products it is more interesting to buy 

This integration of products and services requires new procedures in devel-
opment of both to provide appropriate and aligned solutions depending on 
the underlying business model.

-
nies who did not see the need for 32bit computers lost the ability to sell the so 

-

aerospace, and mobile phones are examples for successful innovations.
Unfortunately the important meaning of innovation is still not recognised 

by many companies. Most of the large companies are aware about its impor-

is installed in order to promote innovation in a structured and controlled 

the meaning of innovation, but do not actively pursue process approaches or 
install tools to enhance innovation.

2 Approaches for Innovation Support

2.1 Controlled Speed for Product Development

In the last decade numerous approaches have been investigated in order 
to realise shorter product development times. Shortened lead times and 

Depending on the effort it is possible to accelerate processes dramatically. 
The system speed can be above what can be handled by complex non de-
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terministic processes. Systems can run in some cases in an automatic mode 
without the direct control of designers. There are the extremes of automatic 
and interactive design, Fig. 1.

Fig. 1: Automatic vs. interactive processes

-
proach, as it was performed by the foreman, who was responsible for the 

these could be performed with extra effort.

had been introduced for production. Comparing the current situation, there 
are similarities of to-day with 1850. After 150 years, a revival of integra-

use integrated process chains based on PDM systems and to further intend 
Digital Master instead of only product models. The Digital Master compris-

and process questions. This is not yet state of the art at industry, but it can be 
seen that the solutions are coming closer, as the demand is expressed from 
more and more companies.

A new dimension of performance in product development will be avail-
able with the upcoming grid computing [1]. Although Moore’s law will re-
main still valid in the coming years, it is important to see that grid comput-
ing can deliver an important contribution to increase computing power even 
on demand. This could mean that also SME’s could have such computing 
power available for the enhancement of product development processes. 
The need for more computational power emerges from raised requirements 
for the representation of real world physics in computer internal representa-
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Fig. 2. Grid computing cannot serve for real time purposes without delays. 
However it provides high performance services to companies which other-
wise cannot afford these on a conventional basis. It will be a challenge, to 

of the capability of grid computing. The biggest challenges may be the close 

Fig. 2: Grid computing

To be able to adjust the product development speed to an objective schedule 
due to the competition or the customer needs, it is more and more necessary to 
further develop the ability of predetermining the product development time. 
Simple calculations have always been used, mathematical optimization tools 

simulation seems to be an ultimate method. It can help to adjust to the needed 
development time, as by stochastic data the simulation is able to present a 
spectrum of probable times. By the possibility to select one of the probable 

-
ess. Besides of this result, also cost estimates can be performed and the neces-

The application of object oriented Petri-nets is a proven concept for this 
simulation [2]. It cannot only be utilized for complex products in mechanics. 

well as for distributed product development processes.
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Fig. 3: Simulation of product development processes

There are a number of further questions related to the control of product 
development speed. What is an economically reasonable interval of prod-
uct development times for a given product? How is it possible to adjust 
the product development with the needed product production and assembly 
time to come up with the demanded results? Is there a cost optimal solution, 
which gives time demands for the different sub processes? What about the 
time situation concerning the number of suppliers? Is there an optimum for 

development and the necessary project management compatible?

for Innovation

It is not unusual, that designers are confronted to apply more than 15 differ-

to come up with an even larger number of systems for providing more func-
tions. The opposite is nevertheless true. The reason for more functionality 
is coming from the demand, to support the product development processes 
even in cases where it is not really possible to-day and nevertheless to ease 
the use of this system world. In the following, a number of research activi-
ties are illustrated to show important future directions of development.

The early phases of product development are often dominated by styling. 
This is a domain, which is inherently important due to the emotional effects 
on customers and the way of differentiation between brands. Styling in our 
days also has to be seen under the capabilities of manufacturing. As frontload-
ing is a general demand for better, more effective product development, it is 
necessary to see also the usability of computer internal styling modules for 



708 Closing Keynotes 

be generated in the computer with means which are accepted by the styling 

potential but requires to be further developed to come closer to the goal [9].
The interaction of the styling designer with the model has to be based 

not only on the visualization of intermediate styling steps, but also needs to 
provide forces as if the styling designer would model on a real clay model. 

Another system functionality is driven by the demand to support an in-
tegrated engineering and management of requirements during the whole 
development process. A direct coupling of requirements with product func-

embodiment. This way of processing is of big interest for industry and leads 
to a number of advantages in adaptive and variant design [3].

Fig. 4: Cooperation platform for mechatronics



709Krause, Jansen, Kind, Rothenburg

Another challenge is to open the current system world support mechatron-
ic engineering. In this case the requirements have to be distributed to me-

handled if a cooperation platform for mechatronics exists, Fig. 4, [6].

Fig. 5: Relations CAD, DMU, FMU, and Digital Factory

relation between CAD and DMU is obvious, Fig. 5. A CAD-model is used 

Thereby DMU functionality is focused to support visualisation and static 
analysis such as collisions predominantly. Actually only some simulations 

-
-

tions, etc. are not investigable in DMU.
To apply DMU methods for the development of virtual prototypes, it 

should be possible to include functional property data into the DMU, which 
is by that turned into a FMU. FMUs will be able to be used to describe the 

this will be mechanical properties, but soon followed by everyone, what 
is necessary for mechatronics. It is very interesting to see, that the Digital 

-
facturing processes.
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Fig. 6:

-

-

design is already used.

2.3 Computer Integrated Product Development Methods
are a Basis for Process Innovation 

Methodologies for design have been used since a very long time, unfortu-
nately without the success which would have been necessary for industry. 

for the less success than expected can be derived from the distance of some 

the obstacles.
-

mon. In some cases the change from conventional design to computer sup-
port is performed in just copying conventional methods into the usage of 

-
erized systems at all.
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The usability of computer integrated methods is very high. However, with-
out computers they could not be applied. To name some: FEM, Knowledge 

design methodology. There would be even a chance of customization for the 
singular methods. As design methodology describes processes of product 
development, it should be generated a set of computer integrated methods. 
The important question is which is appropriate for a particular class of prod-
ucts. One demand should be mandatory: The designer should be able to 
select the methods according to his needs in respect to the product.

-
tems on top of commercial basic CAD-systems generate a very high speed 
compared with the usage of the basic system only, there would be a big 

The idea would be to give the designer tools for describing the planned 

on. From this description requirements are derived which are used as search 

Wide Web. Assuming there would be a standard for subroutines, it would 
be possible to collect the needed functionality on the web. A system editor 
could help to generate the demanded software system out of this. It would be 
interfaced with the used basic CAD system. This means the designer could 

-

model. Designers should not become programmers, but certain under stand-
ing for the capabilities and demand of software systems should become an 
essential part of their education.

Quite another success factor can be derived from further development 
of product models. As earlier described, product models are carriers of all 
relevant product data in the factory. Because of the more and more upcom-
ing demand for the capability to do all steps of the product life in advance 
by virtual means, a new partial model becomes necessary [7]. This is the so 
called product condition model. It is a data collection over the life of a prod-
uct. It gives information about the need for maintenance as well as repair. 
It can warn about upcoming situations and it can document. The product 
condition model is of help for the user but also for the developer. The devel-
oper can have access to the data of singular products or can get accumulated 

computer integrated design methodology as soon as possible.
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are Innovation Enablers

It is of strategic importance to analyze for two demands and capabilities. For 
this the method of roadmaps has been used since several years. For a company 
it should be mandatory to develop a roadmap concerning the own products 

sense to perform road map studies in about the same time frame. In 2006, 
the Berliner Kreis performed a neutral roadmap study concerning the top-
ics complexity, mechatronics and collaborative engineering and for 13 other 

strategic input to decisions to be made about methods and systems. The time 
span has been 10 years, but it is clear that the experience has to be repeated for 
getting guidance through the many available opportunities.

3 Conclusions

The ability to change is one of the most important issues for survival. It can 
be phrased that to innovate is a tool to change self-determined. Changing is 
often a creation of a crisis, but a planned crisis is always better than a crisis 

and methods as well as in tools can support the innovation of products in a 
dramatic way. Business opportunities are no longer only dependent on time, 
quality and costs, but also on the ability to innovate. Innovation is one of the 
best tools in society to cope with the demands of sustainability as well as 

goal, but planned innovation in product development. For this fundamental 
research and applied research are twin demands of the future.
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