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Innovation of the Integrated Product and Process Development

by WOIS - Contradiction Oriented Innovation Strategy
Hansjliirgen Linde*, Gunther Herr*, Andreas Rehklau
(WOIS Institut Coburg, Germany)

Especially for maintaining leadership, company’ s require strengthening the innovation power.
Consequently companies necessitate a clear picture of the company’s competitive situation in
future as well as reliable innovation processes for heading towards this future in a focused way.
The innovation strategy WOIS combines in the unique Contradiction Oriented Innovation Strategy ele
ments of known successful methodologies such as the German Design Theory, TRIZ , Synectics and ot
hers with new aspects of encouraging a challenging innovation culture, designing highly competitive val

ue creation chains and realising successful innovations for integrated product and process developments.

102 LR 2
A Simple Theory Underlying Structured Problem—Solving Methodologies

— ASIT, TRIZ, USIT (and others)
Ed. Sickafus (President, Ntelleck, LLC, Grosse lle, MI, USA)

Structured problem—solving methodologies, such as ASIT, TRIZ, USIT and others, are made easier to
learn and practice through a simple theory. They have a common basis in creative thinking but engage
various forms of structure to achieve their goals. They have a common starting point — an unsolved
problem. And they have a common end point — innovative solution concepts. Furthermore, they use the
same machinery to advance from one end point to the other — our two cognitive engines (our brain
hemispheres). This talk is not about variations in methodology. It is a theoretical discussion of how we
think as we progress along the path from problem definition to innovative solution concepts. It will be
seen that our two brain hemispheres provide near instantaneous insights that are both logical and
intuitive. By understanding their fortes we can best use our cognitive resources. Some surprising
insights are presented. The theory is relevant to understanding and practicing all problem—solving

methodologies.
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Solving Physical Contradictions with Modeling
Valery Krasnoslobodtsev, Richard Langevin (Technical Innovation Center Inc., USA)

This paper is devoted to consideration of formulating physical contradictions during problem solving
process and their mathematical modeling with application of simple expressions and schemes. It is well
known, the transition from stated ideal final solution with physical contradiction to specific solution
concepts is a difficult part of solving process even for experienced specialist. Application of the
separation principles and functional analysis, applied for resolving physical contradictions, acts like
bridge between the model of the solution and the real solution does not always give desirable results.
Utilization of presented approach provides increases the efficiency of separation principles and
functional analysis. Modeling helps with building the additional interaction between a model of the
solution and the real solution by using scientific phenomena. The operation of the developed approach
for problem solving is presented through specific industry examples and cases studies with schemes and

pictures of proposed solutions.

Computer—Assisted Problem Analysis via Semantically Extracted Experience
*[sak Bukhman, Stephen Brown (Invention Machine Corporation, USA)

To identify the right problem and solve it quickly engineers must be able to find appropriate concepts
from among thousands of scientific effects and from tens of millions of articles, patents, and other
sources of information. Although Altshuller identified this “informational fund” as an essential
component of the TRIZ methodology, little could be done until the sources became digitized and readily
accessible. Traditional keyword search methods return documents rather than concepts.

Through new breakthroughs in computational linguistics, it is now possible to generate, from virtually
any digitized information source, a Cause—Effect Experience Base of semantically extracted concepts
that aggregates and generalizes patterns of effects, or failure signatures, and their causes. Over 15
million patents have already been analyzed and integrated into a Root Cause or FMEA workflow.

Altshuller’s “information fund” is now a usable reality.

Re—Structuring TRIZ To Meet The Needs Of Software Engineers
Darrell Mann (Systematic Innovation Ltd, UK)

The high-level pillars of classical TRIZ can be shown to be fully applicable in the software engineering
context. The working level tools found in Classical TRIZ or its derivatives, on the other hand, are
frequently incapable of offering meaningful assistance to software engineers. The starting aim of the
paper is to explore the main complementarities and contradictions between TRIZ and the needs of
software engineers. During this discussion the paper describes how a re—configured and expanded
version of the method has been developed. Particular aspects of these developments discussed in the
paper include:

1. implications emerging from the fact that software systems are capable of evolving at a considerably

greater rate than their physical counterparts. While the word ‘self’ is often used as a theoretical
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evolution destination in physical systems, in the virtual world it is often a realistic and realisable
design aim. Software systems that calibrate themselves, correct themselves, update themselves,
and in some cases write themselves look set to have significant implications on the role of the
software engineer and the design of effective software systems.

2. progressing from here to the world of cybernetics, the paper discusses the Law of Requisite Variety
and the implications that it carries for the effective management of variation attenuation between
the real world and the software domains. Software engineers, in other words, are able to design
systems to meet the requirements of today, but are then frequently incapable to anticipate and
program for the requirements of tomorrow.

3. cybernetics also connects the discussion to the Law of System Completeness and viable systems.
During this part of the paper we examine how the TRIZ Law needs to be re—thought in order to
make it meaningful in the software context. Having done this, we then show the likely impact on the
successful integration between software and the sub—system and super—system domains that by
definition it must interact and integrate with.

4. finally, then, the paper moves on to examine the design of very high integrity software systems —
systems with a failure rate of 107 or better — and how TRIZ can better help software engineers and
system testers to manage the identification and elimination of rare and therefore difficult to identify
failure modes. During this section we examine design and test strategies evolved from the
subversion analysis tools found in technical TRIZ.

A concluding section of the paper takes these four aspects and suggests how, collectively, there is

considerable potential to transform the software art into a practical and reliable science.

TRIZ as the new product concept development tool
Ik Cheol Kim (Tecinfo/Korea TRIZ Association)

There are two kind of new product development method. ”“Needs intention” that comes from
market demand, and ”Seeds intention” that comes from new technology. These are useful but have
serious problem. That is these methods are too risky.

The major reason of failure is that engineers do not understand what is real problem. They chose t
he wrong problem, and they try to find the right answer. What does that mean? Their time and
money are wasted.

New product is thing that solve the problems of present product by improving the performance, red
uced the cost, modifying the function. Therefore, it is necessary to concentrate on the problem to
generate the concept of a new product.

“Problem intention new product concept development” finds the problem for the new product develop
ment by 31 categories. To analyze the current product by these 31 categories, you can generate

the concept of new product. In this paper, example is showed through the vacuum clean machine.
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Using TRIZ One Parameter Method to Solve Empty Cells Problem

in TRIZ Contradiction Matrix
Jahau Lewis Chen (National Cheng Kung University, Taiwan)

The 40 inventive principles and contradiction table of TRIZ method are a good approach for solving
innovative design problem with system contradictions. However, designers may discover some empty
cells in the contradiction matrix of TRIZ method without any suggested principles. This paper describes
a method for designers to solve the empty cells problem by using a modified TRIZ technique without
contradiction information. Some practical cases are illustrated to demonstrate the capability of proposed

method.

Changing the Paradigm in Business English Learning Using TRIZ
Manoj Kumar Jaiswal, Padma Rajeswari Tata (Infosys Leadership Institute, India)

Infosys Technologies Limited (NASDAQ: INFY) being a global organization has clients and offices across
geographies. For the success of the organization, communication and mastery in Business English was
identified as one of the crucial competencies for all the employees.

The learning challenge was to show high effectiveness in training Infoscions* in Business English. The
learning intervention was expected to be scalable and with minimum instructor dependency. The existing
paradigm was that a lot of instructor time is required for developing Business English competency.

Using TRIZ principles, Infosys Leadership Institutex* redefined the approach to the problem and
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developed a scalable learning intervention. The intervention was deployed on a pilot group of over 100

Infoscions* and the intervention has been validated.
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C onception of Application of TRIZ to the University Education
Victor D.Berdonosov, Anatoliy R.Koudelko
(Komsomolsk—na—Amure State Technical University, Russia)

Application Purpose — to increase professional standard of specialists at the expense of:
e teaching the methodology of solving technical problems;
e forming and developing of culture of powerful creative thinking;
e transferring knowledge in compact, short—cut form.
The Heart of Conception
e TRIZ must become a basic subject (like mathematics, physics, and information science) which all
other subjects rely on.
Four conception realization stages
e The task of the first stage — to work out a system of involving students in active study.
e The task of the second stage — to collect and prepare materials for remaking courses according to
TRIZ methodology.
e The task of the third stage — to work out the methodology of giving courses remaking according to
TRIZ.
e The task of the forth stage — to apply widely TRIZ in learning process.
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Case Studies From A Breakthrough Innovation

Product Design Programme For Local Industries
Darrell Mann (Systematic Innovation Ltd, UK),
Joseph Poon (Hong Kong Productivity Council, Hong Kong),
Matthew Driver (Network China Ltd, UK)

Starting in August 2004, the Hong Kong government began sponsoring a deployment of TRIZ to a cluster
of eight local companies. Over the course of the next 15 months, each company was invited to assemble
a team of between 5 and 8 engineers and designers each of whom would be exposed to a series of six
three—day TRIZ education and utilisation sessions. The aims of the programme were for each company to
realise new products, patents and tangible financial benefits, and to measure the extent to which TRIZ

allowed companies to accelerate their rate of innovation.

This paper describes a collection of some of the success stories emerging from the programme. The case
studies cover a range of different industries and the deployment of a TRIZ tools. They include the
following:

e resolution of manufacture quality problems in a paper manufacturing company, utilising the

contradiction elimination part of the TRIZ toolkit
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e identification and then evolution of a novel technology-leap suitable from a consumer
audio—equipment company, using a combination of knowledge database searches and the TRIZ
trends and Evolution Potential tools

e identification and then evolution of a novel technology-leap suitable from a consumer electronics
company, using a combination of knowledge databases and the TRIZ contradiction elimination tools

e application of a variety of TRIZ tools to design patent—free design solutions in a computer hardware
products manufacturer

e conceptualisation and realisation of a novel air—conditioning control system using a combination of
Contradiction and Evolution Potential tools

e conceptualisation through to realisation of a novel consumer electronics product using Trimming
and Trends tools, and successfully culminating in a $2M order received while the programme was

still running

A final section of the paper draws together some of the overall conclusions reached during the
programme. In this section we will report on the applicability of TRIZ to the Hong Kong and China

industry context, and on the planned future activities.
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Using TRIZ Tools for Eco—Innovative CAD Software Development
Hsiang-Tang Chang*, Ya—Chuan Ko (Shu-Te University, Taiwan)

In this paper, the new edition Chinese eco—innovative CAD software “Eco—Design Tool V.1.0.0 CHT”
will be proposed. Different from other TRIZ software, Eco—Design Tool focuses on eco—innovative
design. After couple of times of updating, the software became more conducive to development of
eco—product. The software composed of seven worksheets, including Design Strategy Making,
Estimation for Product, Recommended Design Parameters, Problem Resolutions, Inspiration by
Animations, Eco—Product Examples, and Solution by Su-Field Modeling. A designer could make a
proper strategy through AHP (Analytic Hierarchy Process), and then find out some feasible principles
through the match of recommended parameters. Next he could be inspired by the detailed solutions,
fascinating animations, and eco—product examples. Finally his idea of new eco—product would be
completed. If his design problem is still perplexing, the Su—Field Modeling could assist him to obtain

some clues for resolution.
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