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Preface

Industry is constantly changing. But the recent changes it has to face are of a com-
pletely different magnitude compared with previous ones. If improving quality,
avoiding unnecessary expense, producing in time and as ecologically as possible have
been the main difficulties that industry has had to face in the past 60 years, the
challenge it faces today is different.

The notion that an inventor (or a brainstorming group) in a company is enough to
constantly feed it with new ideas is a model that has lived. The abundance of
knowledge freely available to consumers and inventors forces companies to design
differently, especially when searching for innovation. We must now deal with the
digital availability of knowledge, its versatility, and the fact that it is available in
abundance for a world where intelligence is linearized and where competition to be the
first with the best possible ideas is both more complex and more ephemeral.

Artificial intelligence (AI) could not dream of better conditions to get back in the
spotlight. The first experiences in the 1970s were encouraging but of little value.
Today Al benefits from the appetite of companies to process the abundance of data,
boosted by the fact that computing power has increased tenfold in the past ten years. In
addition, the industrial giants of the Web have for the most part freely offered their
algorithms for computer researchers to make use of. We are facing a new era: the era of
digital intelligence driven by Al advances and the impact they will have on the world.

Our association, ETRIA (European TRIZ Association) has been working for two
decades for the advancement of TRIZ and its penetration in academic, scientific,
educational, and industrial circles. ETRIA organizes, through one of its members, its
annual congress in a different city and country every year. This 18th edition took place
at INSA in Strasbourg and was organized by the CSIP team of the I-Cube Laboratory
(UMR CNRS 7357) and sponsored scientifically by IFIP. More particularly within
IFIP, its TCS is composed of working groups and one of them, working group 5.4, is
entirely dedicated to computer-aided innovation. This edition of the TRIZ Future
Conference (TFC 2018) was once again an opportunity to take stock of the main
advances made by major contributors to the progress of this theory.

In view of the facts described above and the theme of ETRIA, which is associated
with the progress of TRIZ in the world, this edition raised the question of invention and
its digitization. In a digital world where industry increasingly aspires to automate its
global operation and the way in which it responds with agility to the versatility of
customer requirements, how are the recent developments of TRIZ contributing to this?

This book contains 27 articles divided into seven themes. The first theme is dedi-
cated to the teaching of TRIZ. It includes two articles dealing with gamification,
continuing education, or the development of education systems. The second theme
includes three articles. It is dedicated to contributions that link TRIZ to knowledge
representations. A third theme is dedicated to biomimicry, either in software or
methodological terms. Here again three articles comprise this theme. The following
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theme leads us toward the strategic management of the company. The implications
of the use of TRIZ are discussed, and this year this theme includes five articles. The
fifth is dedicated to associations between TRIZ and other methods. Whether it is a
question of experimental design, design thinking, or even of new approaches such as
the FORMAT method, this theme is covered in six articles and constitutes the most
extensive part. Perhaps we can see this as a way to extend TRIZ beyond its intrinsic
capabilities. A little as if the association with other approaches constituted an unde-
niable way of evolution toward ever more potentialities. The sixth theme is presented in
a series of four articles that address the sometimes close, sometimes contradictory links
between the TRIZ and the functional approach. Finally, the seventh theme brings
together four articles and addresses the use of patent or text populations as a data source
to feed projects, whether upstream to capture knowledge or further downstream for a
strategic purpose. In this section we find the most obvious link between TRIZ and TA
through machine learning.

As we see year after year, TRIZ continues to initiate new thematic orientations while
reinforcing older ones. This shift the world is making toward digitization is a tremen-
dous opportunity for TRIZ. By extending beyond its usual scope to other approaches, by
offering its ontology as a potential database architecture, TRIZ has been able in recent
years to continue its evolution to stay tuned with the requirements of our world.

What challenges are then still facing us? To convince, through excellence, again and
again. By observing what characterizes the longevity of TRIZ we notice that its two
fundamentals (the notion of contradiction and the notion of laws of evolution of
technical systems) continue to question other fields. Whether it is a question of
observing biomimicry in the light of contradiction or making use of machine learning
as a way of extracting information likely to give rise to contradictions, we always find
in current research the two fundamentals of TRIZ. Its future will thus lie in the reso-
lution of both extending toward novelty while preserving its fundamentals.

The leitmotiv this year was “Automated Invention for Smart Industries.” It prefig-
ures a theme that is not new to the world of TRIZ. The oldest remember the catchy title
“invention machine” and software that later became a company. But perhaps it was too
early to make such a statement three decades ago. Today, the rise in the frontline of Al,
the supercomputers, the considerable financial efforts of leading countries not to lose in
advance the world battle of Al, allows us to envisage a completely different future for
systematic invention than being once more forgotten.

For its part, ETRIA will have contributed to it once again this year by offering the
TRIZ world the opportunity to meet and share our progress in all the subjects that make
itup. To welcome newcomers, ensure that they are in contact with their older colleagues,
learn about the latest developments of teams, and leave the edition more motivated than
ever to continue this wonderful adventure called research. And there is nothing more
beautiful than research that turns into something useful for society and more particularly
for industry. ETRIA provides a forum for these two worlds (research and industry) to
meet, discuss, understand, share, and produce new knowledge together.

September 2018 Denis Cavallucci
TFC2018 Chair



Organization

Local Organizing Committee

Denis Cavallucci
(Conference Chair)

Hicham Chibane

Amadou Coulibaly

Roland De Guio (Scientific
Chair)

Sébastien Dubois

Roger Dumont

Sara Ghabri

Jean-Marc Hornsperger
(Professional Chair)

Rémy Houssin

Jean-Francgois Rapp

Ivana Rasovska

Betty Rayapen
(Administrative Assistant)

Jean Renaud

Michael Rosfelder

Achille Souili

Jean-Marc Voirpin

Pei Zhang

List of Reviewers

Oleg Abramov

Robert Adunka

Dmitriy Bakhturin
Rachid Benmoussa
Tiziana Bertoncelli

Yuri Borgianni

Aurelien Brouillon
Gaetano Cascini

Michel Chaux

Hicham Chibane
Dobrusskin Christoph
Guillermo Cortes Robles
Marco Aurelio De Carvalho
Ellen Domb

Roger Dumont

INSA Strasbourg

INSA Strasbourg
INSA Strasbourg
INSA Strasbourg

INSA Strasbourg
Socomec
INSA Strasbourg
Socomec

INSA Strasbourg
INSA Strasbourg
INSA Strasbourg
INSA Strasbourg

INSA Strasbourg
Socomec
INSA Strasbourg
Socomec
INSA Strasbourg

Algorithm, Ltd., Russia
Siemens, Germany
RosAtom, Russia

ENSA Marrakech, Morocco
GE, Germany

Free University of Bozen-Bolzano, Italy

INSA Strasbourg, France
Politecnico di Milano, Italy
Michelin, France

INSA Strasbourg, France
Phillips, Holland

Instituto Tecnoldgico de Orizaba, Mexico
Universidade Tecnologica Federal do Parana, Brazil

trizgroup, USA
Socomec, France



VI Organization

Lorenzo Duroux
Amira Farhat
Oleg Feygenson
Dominique Font
Mickael Gardoni
Claude Gazo
Manuel Grana
Gérard Griffay
Claudia Hentschel

Kai Hiltmann
Rémy Houssin
Sergei Ikovenko
Camille Jean
Renata Jonina
Karl Koltze
Sebastian Koziolek
Olli Kuismanen
Ido Lapidot
Kyeongwon Lee
Sungjoo Lee
Pavel Livotov
Fabrice Mantelet
Nicolas Maranzana
Oliver Mayer
Thomas Nagel
Horst Néhler
Stépahne Negny
Alex Pinyaev
Horst Ried
Mickael Rosfelder
Federico Rotini
Noel-Leon Rovira
Davide Russo
Manabu Sawaguchi
Peter Schweizer
Frederic Segonds
Andrei Seryi
Rossi Setchi
Filippo Silipigni
Valeri Souchkov
Achille Souili
Marc Tréla

Tom Vaneker

DDE, Italy

Cesi, France

Samsung Electronics, South Korea

OwensCorning, France

ETS Montreal, Canada

ENSAM, France

University of the Basque Country, Spain

ArcelorMittal, France

Hochschule fiir Technik und Wirtschaft Berlin,
Germany

University of Applied Sciences, Germany

INSA Strasbourg, France

Gen3Partners, USA

ENSAM, France

INSA Strasbourg, France

Hochschule Niederrhein, Germany

Wroclaw University of Technology, Poland

Tamturbo, Finland

Effective Innovation, Israel

Korea Polytechnic University, South Korea

Ajou University, South Korea

Offenburg University, Germany

ENSAM, France

ENSAM, France

GE Global Research, Germany

TomSpike, Germany

c4pi, Germany

ENSIACET, France

Procter & Gamble, USA

Ingenieurbiiro Ried, Germany

Socomec, France

Universita degli Studi di Firenze, Italy

ITESM Tecnoldgico de Monterrey, Mexico

Universita Degli Studi di Bergamo, Italy

SANNO Institute of Management, Japan

Methosys, Switzerland

ENSAM, France

Oxford and John Adams Institute, UK

Cardiff University, UK

Polytecnico Foundation, Italy

Xtriz, The Netherlands

INSA Strasbourg, France

Bosch, France

University of Twente, The Netherlands



Sophie Vidal
Julian Vincent
Jean-Marc Voirpin
Cecilia Zanni

Pei Zhang

PlasticOmnium, France
University of Oxford, UK
Socomec, France

INSA Rouen, France
INSA Strasbourg, France

Organization

IX



Contents

Biomimicry and TRIZ

Design Entity Recognition for Bio-inspired Design Supervised

State of the Art. . . . . .. . e

Davide Russo, Pierre-Emmanuel Fayemi, Matteo Spreafico,
and Giacomo Bersano

Development of an Ontology of Biomimetics Based on Altshuller’s Matrix . . .

Julian Vincent and Denis Cavallucci

Education

GamiTRIZation — Gamification for TRIZ Education . . ... .............

Claudia Hentschel, Christian M. Thurnes, and Frank Zeihsel

Paradoxes and Organizational Learning in Continuous Improvement
Approaches: Using the TRIZ Principles for Developing Problem

Solving Performance in a Michelin Plant . . . .. ... ... ... ... ... ...

Zahir Messaoudene

Managing with TRIZ

TRIZ — Develop or Die in a World Driven by Volatility,

Uncertainty, Complexity and Ambiguity . .........................

Martin Kiesel and Jens Hammer

Market Complexity Evaluation to Enhance the Effectiveness of TRIZ

OULIPULS . . o o ot e e e e e e e

Paolo Carrara, Davide Russo, and Anna Rita Bennato

Method of Innovation Assessment of Products and Processes

in the Initial Design Phase . . . ... ... ... .. .. . . . L

Bartosz Pryda, Marek Mysior, and Sebastian Koziolek

Agile’TRIZ Framework: Towards the Integration of TRIZ Within the Agile

Innovation Methodology . ... ...... .. .. .. ...

Didier Casner, Achille Souili, Rémy Houssin, and Jean Renaud

Discovery on Purpose? Toward the Unification of Paradigm Theory

and the Theory of Inventive Problem Solving (TRIZ). . ................

Justus Schollmeyer and Viesturs Tamuzs

14

29

40

55

66

75

84

94



XII Contents

TRIZ and Functions

Study on Establishing Functional Periodicity of New Products Based

on TRIZ . . . 113
Ya-Fan Dong, Peng Zhang, Run-Hua Tan, Wei Liu, Rui-Qin Wang,
and Jian-Guang Sun

On the Efficiency of TRIZ Application for Process Intensification
in Process Engineering. . . . .. ... ... ... 126
Pavel Livotov, Mas udah, and Arun Prasad Chandra Sekaran

Convergence and Contradiction Between Lean and Industry 4.0
for Inventive Design of Smart Production Systems . . ................. 141
Rabih Slim, Houssin Rémy, and Coulibaly Amadou

Multi-users of a Product: Emergence of Contradictions . ............... 154
Jean Renaud, Rémy Houssin, Mickaél Gardoni, and Mhamed Nour

TRIZ and Knowledge Management

A Creative Design Approach Based on TRIZ and Knowledge Fusion . . . . .. 167
Wei Liu, Run-Hua Tan, Ya-Fan Dong, Guozhong Cao, and Limeng Liu

Towards a Conceptual Design and Semantic Modeling Approach

for Innovative Modular Products. . ... ....... .. ... . . . L. 180
Cherif Ahmed Tidiane Aidara, Bala Moussa Biaye, Serigne Diagne,
Khalifa Gaye, and Amadou Coulibaly

TRIZ and Patenting

TRIZ and Intellectual Property to Strengthen the Start-Up Spirit. . ........ 193
Pascal Sire, Eric Prevost, Yves Guillou, Alain Riwan, and Pierre Saulais

Facilitating Engineers Abilities to Solve Inventive Problems Using CBR
and Semantic Similarity . . . .. ... ... 204
Pei Zhang, Denis Cavallucci, Zhonghang Bai, and Cecilia Zanni-Merk

Automatic Extraction of IDM-Related Information in Scientific Articles
and Online Science News Websites. . . .. ... ... . . ... 213
Oriane Nédey, Achille Souili, and Denis Cavallucci

Text Simplification of Patent Documents . . . .. .......... ... ... .... 225
Jeongwoo Kang, Achille Souili, and Denis Cavallucci



Contents

TRIZ Combined with other Approaches

Innovative Design Thinking Process with TRIZ ... ..................

Kyeongwon Lee

Innovative Technical Creativity Methodology for Bio-Inspired Design. . . . . .

Pierre-Emmanuel Fayemi, Martin Gilles, and Claude Gazo

Application of Standard Solution to Human-Machine-Environment

Coupling Effect . .. ... ... .

Junlei Zhang, Run-Hua Tan, Guozhong Cao, and Jian-Guang Sun

Automatic Extraction and Ranking of Systems of Contradictions

Out of a Design of Experiments . . .. ............ ...,

Hicham Chibane, Sébastien Dubois, and Roland De Guio

A Feedback on an Industrial Application of the FORMAT Methodology . . . .

Sebastien Dubois, Roland De Guio, Aurélien Brouillon,
and Laetitia Angelo

Modelling CECA Diagram as a State Machine . . . . ..................

Jerzy Chrzgszcz

Parameter Deployment and Separation for Solving Physical Contradictions. . . .

D. Daniel Sheu and Rachel Yeh

Integrating the Theory of Inventive Problem Solving with Discrete Event

Simulation in Supply Chain Management. . . .. .....................

Fatima Zahra BenMoussa, Sébastien Dubois, Roland De Guio,
Ivana Rasovska, and Rachid Benmoussa

Author Index . ... .... ... . ... . . e

XIII

241

253

266

276

290

302

315



	Preface
	Organization
	Contents



