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4. Methodologies in TRIZ

The topic of Technology Forecasting is closely related to the two Keynote Lectures by Boris Zlotin and by

Darrell Mann. Fortunately in the present Symposium we have had two more Oral presentations contributed

by the Italian group, Gaetano Cascini, Davide Russo, et al., who are working actively to build a 'repeatable

and objective' method for technology forecasting. Italian group's basic method is called 'Networks of scenarios'
or 'Network of Evolutionary Trends (NET)'. It is an intensive and nice method, on which the Authors (Cascini

and Russo together) presented a full detailed paper at ETRIA TFC2008. I wrote its review in my Personal

Report and posted it in this Web site E

Davide Russo, Caterina Rizzi, Tiziano Montecchi (Univ. of Bergamo, Italy) [E07 O-18] gave an Oral
Presentation on "Interconnectivity and White-Space Opportunity: Bringing Together Forecasting and
Scenario Planning to find Innovative Opportunities". Here is the Authors' Abstract:

At the initial part of presentation the Authors critically review the currently present technologies; they

Nowadays an even more hard market competition pushes companies to continue innovation in
the process and product development. Therefore, the role of emerging technologies forecasts can
play as an information source in the decision-making of the private and public companies.
Dozens of forecasting methods, dealing with social, economic, financial, environmental and
technical aspects have been proposed so far in order to support decision makers, but limitations
in accuracy on middle and long-term forecast, the poor repeatability and adaptability have
limited their applications and diffusion.

In this paper a methodology aimed to provide a visual synthesis of a system in all its evolution
steps, design variants and future potential configurations, is presented. Such a method
integrates new criteria for patent searching/clustering and knowledge organization. The
Knowledge Mapping framework shows in a very concise way what has already been explored by
competitors and highlights what can still be done. The outcome permits to identify key variants
at the structure level both for a rapid and for a following deeper forecasting activity. A software

implementation (called KOM- Knowledge Organizing Module) is under development to make the

information extraction process more automatic.
A case study of the method, already widely tested in different engineering domains, is here
proposed.

include:

NET (Network of Evolutionary Trends) Forecast: by Cascini and Russo (Italy)
DE (Directed Evolution): by Zlotin and Zusman (USA)

Evolution Trees: by Nikolay Shpakovsky (Russia)

Generic scheme of technology evolution: by Petrov (Israel)

Generic scheme of technology evolution: by Yuri Salamatov (Russia)

An example of
the NET
diagram by
Cascini and
Russo is show
here (right).
Various stages
of evolution of
the product
are shown by
the bubbles in
the upper
diagram. In
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each bubble,

the technology Example #1 of TRIZ Forecasting

at the stage is
fusther Methods NET Forecast
escribed by
showing
design
variants.

For the sake of
clarity and
saving space, [
would like to
skip these
review parts =

and jump into — = -1 00 ;s mw

their new - Graphical representation of competitor

original part. - technologies for "disinfecting or sterilizing pet
container ”

| For each bubble, the designvariants, belonging to the
same technology, are shown divided into:
=+ state of the art {red)
=+ potential (green)

The new model by Davide EJ
Russo et al. is called the A New Model for Organizing

KOM (Knowledge = : P
Organization Method). This Information Extraction and Text Mining

is a model for organizing
. . . A WELL ORGANIZED KNOWLEDGE IS THE HRST STEP TOD
information extraction and SOLVE PROBLEMS (EVEN FORECASTING ONE!)

text mining. By using Starting from a given technology/ product/process/service, KOM

several components of [Enowiledge Organizing Method) is able to show by a tree like diagram
methods and tools, this representation all the most important information useful to:

method builds up a tree-like % organize knowledge by function - physical phenomenon
diagram of all the 4+ identify key variants at the structure level for forecasting activity

“* map a concise state of the art

information related to the ; .
4* show whibe space opportunities

evolution/variation of the
product.

This slide (right) shows the
overall structure of the
method. It has 3 macro
levels. (1) In the Function
level, a TRIZ approach is
used to explore all possible
directions of intervention.
Then several Knowledge
Management tools are used
in combination to generate
an exhaustive set of verbs
and nouns for representing
the functions. (2) Further,
the Effects Databases are

3/15



Personal Report of the Fifth TR1Z Symposium in Japan (B. Methods in TRIZ) (Rev. by Toru Nakagawa, Nov. 2009)

used to describe all possible

variants. By following these
steps a tree diagram is built
with the leaves

How does KOM work?

characterized by a specific [ < all iI’_IfDI'I'I"lEtiE?I‘I are orgénized at 3 different macro Levels

query (3) Such a query can w [Function, physical /chemical/... phenomenon, structure)

find a very limited number

of patents (in the structure TRIE % By a TRIZ approach all possible directions of intervention at a Function Level
level), the Authors say. e are explored and selected

% All KEnowledge Management tools are combined in order to
generate an exhaustive set of verbs and nouns. Such a list must
cover all possible actions to be used to have the given result,
and it is then used to prepare spedfic queries.

Taxt
[

This slide explains the tree
structure to be built
(downward). At the top

level, the TRIZ problem !::m E- usctien -mi- -
solving tools (i.e. Inventive {j"m O ” eoklem
Standards) are used to A A S S __*_.:‘%\.‘. _ o
classify the solution

directions schematically. i

Then the NIST classification

of functions, and the Abemaatis Ve Bon + ol it Furdin + Pkt synonyna u
exploration of synonymous function  — o

functions through thesaurus level

and IPC are carried out to - _ mmqm Thesssl
develop the branches of the i mm—— Amctoa comacnitat i
tree. At the physical level, B

the Effects Databases are _

used. Finally at the physical O

structure level, patent =T R fapluseosts p iy .
databases are searched with -1 \ e

queries with the support of structure 6’/ “b coppartanities.  t00K

text mining tools, resulting level b —

examples having different
structure types.

The first step is shown
here. First to identify MUF
(Most Useful Function) and
determine the user's needs.
The needs are classified as
(a) problem about revealing
the cause, (b) detection or
measurement problem, (c)
conflict problem, (d)
harmful function problem,
and (e) absent (insufficient)
function problem.
According to these
classifications, Standard
solutions in TRIZ are
suggested for the schematic,
functional solutions.

DE affscic % Db effects classification is used to describe all possible variants for each
function at a physical fchemical - level
a 4 All leaf of the tree diagram is characterized by a specific {and unique] query.

The result of each query defines a very limited list of patent (by which choosing the

maost representative one)

Siruciune Tpga ..
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.

This slide (right) shows
how to generate synonyms
of the given MUF at
different abstraction
levels. NIST's functional
bases are first used, and
then dictionary, conceptual
thesauri, and advanced
searches of strategies on
the basis of IPC are used in
turn. At the left in this
slide an example of
abstraction of function is
shown (i.e. Xray is
abstracted to Scan -->
Recognize --> Detect.)

In the Physical level,
various Effects Databases
are used. As shown here,
more than 40 Effects
Databases are collected to
use.

*** These collections of
databases seem to be
effective.

Identify the

mnin funtion
and then use
Triz problem

salving

approach to
define main
directions of <
interventions

and relsted

tools (adapted

to forecast)

|dentify MUF and

determine the

= EMS modified
* Cause—Effect chain
= Sw-Field mendel

L)  Fotureanaivs

Standard solution
clasz 4

=
o

Standard solution:
$ =11 =22
= 1-_ "3

= TOP-TRIZ: indirect ways
: = Standard solution 1-2-

N2

= Bare.cwm o dwatrory S toal of Resnful sction
= Barmcwm o sty S objuck of harme. sctian
= Bl rart s cawme of & hrmful sotion

ﬁ A _,:‘
ﬁ_" O A5

*Recognize
=5can

=Xray

™ -conceptual

S S A S
-advanced |
7| strategies|PC- |

e iiiad®

- dictionary

thesauri

searches

based

. To identify alternative definition for object and product (at
Object- Product: different levels of generality) an analogous procedure is used.
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on a new

effects DB

KOM is based

customized

Biokagical
maerials
Clhuster of
I —— . effect DBs
| kinefics.nistgowlki (=4} P
| neticsindex jsp ; -

Then in the Structure
level, for each branch
of physical effects

Knowledge Organization

design parameters
are mapped on the
graph. Such

*| - This level is buill by identifying the Main Useful Funclion of the sysiem
and the network of all possible functional varants (allemative funclicons)
by which it is possible to obtain the same desired result.

R

parameters are

divided into 3 levels
(types 1,2, 3).

>
&
* For each function, all natural phenomena, physical principles and
related effects are identified. To help this phase TRIZ effect databazes
can ba used.
>

.

» Every “physical” branch produces variants of the structure of the system.
Faor each affect,
efiecl) are mapped on ihe graph. Parameters are divided into 3 levels:

design parameatars (by with the designar can control the

-~

STruciure
faval

J.Gem.

Framework organization of the
knowledge consists of a structured
list of fhe most significant design
variants, ordered by physical laws
and functions related. The 3 -
different levels are a rework of the .
FBS design classificafion by

* parameterstvanables conceming the interaction betwasan
the selected abject, and the ather elemants of the system.

-

parameters/varniables descibing the abject regardless of
the context (eysternin which it = placed) and concerning
design chalcas for manufastuning and dimensioning.

» parametarshianables conceming physical propeiss of the
object, |.e. constituting matenial, physical state, density, atc.

The slide (right)
shows the leaf
structure of the tree
diagram. A case
study was shown for
the 'Water purifier'.
One of the branch
comes down like:
Water purifier -->
separate --> extract --
> filter, purify -->
distillate, clear, clean
--> electromagnetic -->
UV light. Now at the
structure level, the
design parameters are
chosen, e.g. (type 1)
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lamp placement, (type
2) wave length range
centered, (type 3)
transmissibility of
material. Example of
patents searched are
illustrated in the
figure.

In the manner
described so far, the
tree diagram is
built step by step to
explore the
existing/possible
solution space. By
filling the results of
the patent search,
the state of the art
of the Water
Purifier is
demonstrated in
this slide. As
shown in this
example, there are
cases where some of
the leaves do not
have known
patents. Such cases
represent potential
technological
opportunities.

. 2009)

structure classification

O

miln Funstan + synonpsrd + lunctions
comunuallied + phanomanan

PN
s & o

flFusture
Tyips 2

STRUCTURE- typo 1
lamp placoment
ibiiteinn
Typa 3

ST
Tips 1

N
l’! ¥

L 2..-‘:- .
G=a

WOZ2O0TTEEH

ULTRAMIOLET

DEVICES INC
2007

WATER PURIFIER

RIGT: Sesarin

o

WET rwira

=

WEE W sty
CONTEXT . cluclla'e, cea, cloar
1
FRLLY o ddebem b
BT, UV gl

STRUCTURE - typs 3:
iraerrlesikity of malerial

ETRUCTURE — bypa 2
wave lenght
rarge cenboned

(ESFnm)
DSEE10258
GUERALID JEAN CLAUDE
FOLSYS MARSEILLE
SR HI TECH & PRODUATS 54
il |

WO 28033
KEVIN MCELIGAN
ROTAL COLLEGE OF SURGEONS
20

State of the art diagram

White space

For every branch there is at least one

patent descrbing the way to perform a

spedific function by a specific physical
principle

represents
potential
technological
opportunities

*** This method utilizes various public modules/databases effectively and seems to be useful to explore existing and
possible solution space systematically.

Gaetano Cascini, Niccolo Becatini (Politecnico di Milano, Italy), Federico Rotini (Universita degli Studi di Firenze, Italy)
[E12 O-14] gave a nice Oral presentation with the title of "Network of Evolutionary Trends and Maturity Assessment
through Contradictions Analysis". Here I will quote the Authors' Abstract first:

TRIZ literature presents several papers and even books claiming the efficiency of Altshuller’s Laws of
Engineering System Evolution as a means for producing technology forecasts. Nevertheless, all the
instruments and the procedures proposed so far suffer from poor repeatability, while the increasing adoption
of innovation as the key factor for being competitive requires reliable and repeatable methods and tools for
the analysis of emerging technologies and their potential impact.
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Moreover, a paradoxical dichotomy characterizes most of TRIZ publications: most of them focused on problem
solving, take into account the concept of contradictions, but practically neglect any relationship with the
LESE. Vice versa, evolutionary analyses and “technology forecasting” applications are just based on the

directions inspired by the LESE and/or by a few trends (e.g. the Inventive Standards of Class 2 and 3), but the

notion of contradiction is missing.

The present paper introduces a contribution in this context through a study about the correlations existing
between the evolution of contradictions and the Law of Ideality increase. A maturity index based on such
correlation is defined. The full paper details the proposed algorithm for contradiction classification and an
extended case study in the field of production of tablets in the pharmaceutical manufacturing sector.

Reflecting the Abstract, the
Goal and outline of the
presentation are shown in the
slide (right). The fist half of the
presentation concerns with the
building of a network of
scenarios (or a Network of
Evolutionary Trends). This part
1s nice, but I will rather skip it
because the Authors presented a
more detailed paper at ETRIA
TFC2008. I wrote its review in
my Personal Report and posted
it in this Web site [z

Goal and outline

B Step-by-step algorithm for analyzing a Technical System (TS)

and the way its Main useful Function (MUF) is delivered at
different detail levels

% The working principle is then compared with previous generations

&

of the system in order to build a structured classification of the
information for evolutionary comparisons

These comparisons allow to build a network of scenarios with
different involvement of rosourcas, which constitutes a map of the
TS evolution, where already commercialized products are
visualized together with emerging patented inventions and free
spaces for investments

Correlate the maturity of a technology with the evolution of the
contradictions underlying its application in a certain field

The choice of the favorite strategical direction is still assigned to
the beneficiaries of the forecast according to their attitude to the
world, their mission and values, as already suggested by Altshuller

Thus the new part of the

present paper is the latter half,
1.e. to correlate the
Contradictions and
Evolutionary Stages.

B Qutline

LI - - -

Related Art

Reference models for system analysis

Functional modeling for TRIZ-based evolutionary analyses
Building a Hetwork of Trends (MET)

Correlation between Contradictions and Evolutionary Stages

Exemplary application
o Production of tablets in the pharmaceutical manufacturing sector

Conclusions and future works

For correlating the Contradictions with
Evolutionary Stages, the Authors use
the wave model by Yuri Salamatov.
The growth of the degree of ideality
can be compared with the consumption
of resources. Characteristic patterns of
changes in the Useful functions (UF),
Costs (or Resource consumption) (C),
and Harmful functions (HF) are shown
in the graph of the evolutionary change
of ideality of a system. Various
parameters of UF, C, and HF are listed
in the slide (right). The Authors
discuss (though being skipped in this
review) how to evaluate these
parameters.

Then the Authors show how to identify
various contradictions which form a
complex network of contradictions.
The Contradictions are advised to
separate into a set of elementary
contradictions (slide right).

Correlation between Contradictions and Evolutionary Stages

B Evaluation Parameters related to ldeality:

(% Main Useful Function (MUF) Performance
o Threshold achievements

Y(UF)

o Wersatility
o Robustness
\ o Controllability
(% Harmful Functions/Effects:
o Acting on the MUF object:
o Acting on system and subsystem elements

"= S o ER

————m = oo =g

\___ 0 Acting on the environment }:
T [
f"?* Resources Consumption: E
o Space i
o Time i
o Information !
o Marerial i
\\h o Energy
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The elementary contradictions can be
classified according to the nature of
the pair of Evaluation Parameters
(slide below left). The abundance of
the elementary contradictions

B From MHetwork of Contradictions to a set of elementary
contradictions

eP: e ) - EP1
according to these patterns are = P [ P h
empirically found to have the tendency / 8:{21 e
as shown in the slide (below-right). 47 EPs EF ~
I.e., Contradictions of performance vs op F8 A {i]:g — e S—
. . |E EFs EF:
performance are predominant in the ¥ o
emerging stage of evolution and fade b‘ - -8@ - :.@
out in the later stages, whereas % A lﬂ
L I‘i’ - EPz . EPa
contradictions of resource vs resource )

increase from the emerging stage to
the

B Classification of elementary Contradictions according to the nature
of the pair of Evaluation Parameters

Performance (P) vs. Performance (P)

Performance (P} vs. Harmful Functions (HF)

Performance (P} vs. Resources Consumptions (RC)

Harmful Functions (HF) vs. Harmful Functions (HF)

Resources Consumptions (RC) vs. Harmful Functions (HF)

Resources Consumptions (RC) vs. Resources Consumptions (RC)

P

E =

GMLEwmlucmMﬂnﬁhhnmﬁmﬁwbpmﬁdaﬁxMtﬂﬂdnmaﬂﬂm
evolution of the Contradictions. characterizing its Behavioral Models

Technology Peﬂnﬁﬂmﬂ Harmful functions vs. Res::

profile Performance Harmful functions Resou
Emerging 41,6% 17.9% 40 5%
Growing 14,8% 16.7% £8,5%
Declining 8,4% 17.6% 74, 0%
g EEEEEEEEEEEEEEEEEEEEEEENEEEEEEEEER
. Average percentage of :
» contradictions for BMs associated to o -

L the same stage of evolution

FEEEEEEEEEEEEEEE SN EEE EEEEEEEEER IIIf

The slide (right) shows the conclusions
and future works. The Authors have
already applied the present approach of
building the Network of Evolutionary
Trends (NET) to 4 case studies, and
have found it effective to support
company's management in selecting the
most appropriate directions for
investment. Repeatability or
objectiveness of the approach is the
main merit of the present method, the
Authors claim. The Technology
Maturity Assessment based on the
nature of contradictions need further
experiments, they suppose.
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*** The Authors seem to have made
steady progress in the research of
building a 'repeatable' method for
predicting the future of technical
systems.
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. 2009)

Conclusions and future works

The authors have already experienced the HET modelling
approach in 4 extended case studies related to disabled walkers,
wood pellets production, aseptic filling of beverage containers
and tablets production (from September 2007 to March 2009)
Results: definition of a structured set of scenarios to support
company's management in the selection of the most appropriate
directions for investment

The whole algorithm can be extended (business process
reengineering) and improved, but its first part (system analysis)
has proved to be effective and repeatable.

The proposed Technology Maturity Assessment criterion based
on the nature of the contradictions characterizing the current
stage of development of a technical system have shown
promising results and furthers experimental applications are in
progress.

Shinsuke Kurosawa (The SANNO Institute of Management) [J04 P-A2] gave a Poster presentation on "Using
“Stages of Evolution of a Technological System”: The Basic Tool for Problem Solving".

The Author writes the aim of the presentation as shown in
the slide (right). Unfortunately, this is the only slide
available in English (except the title slide), besides the 18
slides in Japanese. Since the Author is fluent in English
and in Russian, we would like to look forward to his writing

the article in English.

Aim of the Presentation

= The Presentation is for Japanese
audiences.

* In Japan, TRIZ is understood as a set of
some commeon tools. It is not understood
as a system made on the basis of its
postulates, in other words.

= The presentation is an effort to change the
Japanese understanding of TRIZ by
introducing S-curve Analysis.

Davide Russo, Daniele Regazzoni, Valentino Birolini (University of Bergamo, Italy) [E05 P-B7] gave a Poster
presentation with the title of "How to define the right problem in a problem solving activity".

The Authors
explain their
5 -step
procedure in
general

terms, and

then A method to define the right problem

demonstrate
case study of
a bread
toaster.
Sometimes
the toaster
heats the
bread too step 2
much and s
burns it. step 1

Ceeneral
. problem

F formulation

step; @

step 3

identify Where
u_ 1o soher probiem

step 5

ity
Formulate the X Substande
confrodw ipn
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STEP 1

Functional description

Their Step 2 is shown in the following two slides (below). Here the task is to identify 'where to solve the
problem' (i.e. Operational Zone). In the slide (below-left) the problem is understood as 'Excessive heat burns
bread', and the Operational Zone 1 (where the harmful effect appears) is found to be the slice surface whereas
the Operational Zone 2 (where the source of harmful phenomenon locates) the heater surface. Since the two
zones do not match, the Authors suggest to redefine the problem to be '"The heater provides too much heat', as
in the next slide (below-right). In this second problem setting, the two Operational Zones (i.e. where the
harmful effect appears and where the source of harmful phenomenon locates) match. So the Authors go on to
the subsequent steps to Step 5.

2 structured template describing the real problem

—The maln usefil e o %
fumction of the tooster \| i Eccessive heat aocelerates |
Eeabey P

— the brecd —- e Eread bums )
| When T, > 180°C tl._\.\ =
l O.F 7 siice surfoce |._
-"’-

o

7 Irrodigting electric "I
resistamoe

The zone where the electric resistance irradiates and the zone where the bresd start buring are
mot overtapped, 50 it necesary to perform stzp 2 cne more ime foousing on harmful effect

2jjwimm] structured template describing the real problem
[- T TR I

imction of the toester \L S L LS
ks to heat the sice af Sy

o Ty
ey J Electric resistonoe prowide
——vebveos— R s muc et

rempenature of the -

T sufec of the
. b v cother 180°C

T O - resistonce 1
surfoce and the

\__ spoce in front of & __."'/

Resources of the 0.2
Substance: aictric resstance, alr, steam,
photans, =tc_.

**% | feel the procedure shown in this example is quite artificial and has failed in guiding the user in a more
straight forward and effective way to problem solving. I think that most of the procedures shown here in
Steps 1 to 5 are actually analyzing the problem. 'Preventing the toaster from burning bread (too much)' is
certainly be a problem among many others related to the toaster. I would like to have criteria to find whether
this problem is the 'right problem', that is most important to tackle with among others and most fruitful in
future if it is solved.

Takao Adachi (The SANNO Institute of Management) [JO3 O-15] gave an Oral presentation on "A Design
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Method with TRIZ for Pursuing Ideality". This presentation was given with Japanese slides alone. So I will
quote the Author's Abstract written in English. Sorry but I cannot find time to explain the contents.

The present paper introduces a method for designing a new system, by using the Problem
Formulator (developed by Ideation International Inc., USA) for avoiding contradictions and for
making the ultimate use of minimal resources. Trying to improve preceding systems is the
typical method we use for solving difficult technical problems. The design method, introduced
here, however, intends to design a new system on the basis of a substantially different
mechanism from the existing ones and to solve the same problem.

In the improvement approach we try to use existing resources in and around the system more
effectively than before, but in the present new approach we try to introduce new resources
selectively from outside. Designing is an activity that selects a minimum set of necessary
resources, we believe. On the basis of this selection we can solve contradictions in the course of
designing, make ultimate use of minimum resources, and hence realize the design pursuing the
ideality.

Rikie Ishii ((Miyagi TRIZ Study Group (Mi-TRIZ)] IDEAPLANT) [J20 P-B3] gave a Poster presentation with
the title of "Development of a Tool That Supports TRIZ Leaders during Idea Generation Meetings: 9-Windows
Board". Here is the Author's Abstract:

Mi-TRIZ [Miyagi TRIZ Study Group] conducted a TRIZ study meeting open to the public. The
participants having attended this meeting tried to use TRIZ at the meetings in their own
companies, but they had a hard time in common. Mi-TRIZ wanted to overcome this situation and
worked on the development of a tool that would make it easy to use TRIZ when running a
meeting. Finally, Mi-TRIZ developed a whiteboard tool that designed the “9windows” which was
in the highest demand. This presentation will introduce the real tool and report the results of the
questionnaire survey on it.

The tool developed in the present
work is shown in the slide (right).
This is a large size (about 1 m in
width) laminated paper with the
design of the format of 9 windows
method. This paper is typically
spread on the table (or on the wall)
for the discussion meeting for
developing a new product. Guided
with the 9 window framework and
brief items for suggestions, the
members of the meeting are
facilitated to fill in the blank parts
while the discussion. Users found it
easy to fill in the windows and
effective in discussion, especially to
think of productive ideas and to form
consensus of the members.

We developed this tool
Whiteboard paper only for new product meeting

Ehvindowe TRE

- DW= EE

Swindows

*** The Authors, who are based in
Sendai City, Miyagi Prefecture, have = There were some effects.

made appoaches always attractive
for SMEs.

Makoto Unno, Hideaki Saegusa (Kawasaki Heavy Industries), Nobuhide Matsuda (Panasonic Co.), Kazuyasu
Ikeda (Sekisui Engineering Co.) [J25 0-9] gave an Oral presentation with the title of "Study on Development-
Phase-TRIZ (part 3): Case Study on Contradiction Solving Process". I will quote the Authors' Abstract first:

In the Society of Japanese Value Engineering, Kansai Chapter (one of regional activities), many
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people are attracted to TRIZ, as the new knowledge, which shall be utilized in the creative
thinking, and various problem solving processes in Value Engineering activities. Therefore,
“Working Group for Effective Utilizing of TRIZ” has been established in 2003. The future target
for the Working Group is the logical fusion-utilizing of VE and TRIZ.

Our Working Group expects that TRIZ tools could be utilized effectively in the new product
concept planning-phase and technical development-phase, in the enterprise business process,
and so various relevant tools have to be examined for finding more effective problem solving
processes. Since 2006, the case-study has been started for the precise understanding of various
TRIZ tool’s features and effective process, and is planned to be ended in 2011. In this 3rd study
results of the Working Group, practically useful knowledge are revealed, regarding “the

contradiction solving process.”

As written in the Abstract, the Group has

2. Total Flow of TRIZ Case Study Project

been working since 2003, with 24 members

20068 Start of Project

coming from 16 different companies (with no

consultants), and monthly meeting for a full | @ Protiem Defnion_| mmm Reported
working day in their sites by turn. It is 1. Entrance | @ Product Analysis | Function/Attribute o
amazing that this group has been making | @ Naze HazeTenkai | o m
deep discussions together on the processes of [@ uarr eroviem Anaiyess | Closed- Waorld Meathod, 2008
TRIZ problem solving. The 5 year plan of iy .

their case study project is shown in the slide | ® Tectmical : | a'.a'm s 3 OAMIT
(right). The present report concerns to the 2. Individual = e i
Physical Contradictions. Since all the group =i oo Corisadich 200876~ ]:I Present
members are TRIZ promoters in their | et ichone | RN m
companies, they know all these

methods/tools. Thus it is not necessary for 3. Individual | e |

them to scan these methods/tools quickly Toals 2 | (B Evolution Pamem |

(because they have already done it

individually). 4. Summcy @ idea Combinaton 2011 wnd of Projeat :
The purposes and approaches of their group and

of their case study project are described in the it e L

slide (right). They try to understand each L= e il o Fﬂde’*_umm
step/tool deeply by reading different textbooks 2 To actually use vanous tools | For praciical guielines

and articles, by explaining their own ways of 3) To generate solution ideas. | Fora wide range of ideas
usage, by making practices together under the Approach | - Divide the Group inko two Teams, Aand B

facilitation by the member by turn, by applying es -Set 2 sub-tasks and the two Teams work on each of them.
different ways of the tool, etc. Their main

intention is to discuss/reveal/understand/improve
the Thinking Process of formulating and solving
the Physical Contradictions.

They have chosen the subjects for their case study
with the intention shown in the slide (right).
Improvement of "Domestic vacuum cleaner" was
chosen.

Under this general topic, they have
chosen two problems as shown in
the slide (right).

Problem A: Curls of cord. While
using the vacuum cleaner, the user
works around and rotates the
cleaner body on the floor, causing
the cord twisted and entangled.

Problem B: Hose Storage. In a
storage space the hose is easily
loosed and takes much space.

The present report discusses about

Subjects for Case Study

Subject To alow all members to participate in the discussion,

“Domestic vacuum cleaner” was selected as 3 common subject.
Situation | The members are supposed to be engineers in a development division
set-up of an electric appiance manufacturer.

In response 1o a request from the sales division and planning division,
we started to develop an Next Year improved model.

inot for a future modal, petents strategies)
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the treatment of Physical

Contradicti in th bl | Problerm A: Curs of Cord | |Pmblam B: Hosa Storage |
ontradictions in these problems.

A man rotates a main box of cleaner

—The Cord iz twisted—Entangling |

—Caught on the cormear 3
n a storage space,
«=++Cord torsional hysteresis is a factor E ¥ B 11

Hose iz sasyly loosed

During the discussions, it is " - Ly
found useful to understand
patterns of Physical patiem A- @ @
Contradictions. The slide An Element is reguired s

(right) shows one of such nndl nol roimd i - :

I

with Time Diffareance

patterns (i.e. classifications). -

These 4 patterns are found e pattern B: | —
easy to understand and useful Time Difference Different Parametar ‘--.|.rmbml:-3 e

to think of different ways of ] Vaking of Clomaornt
solving contradictions. s are required with
] Time Difference
o
As also shown in the slide E
(right), various examples of H ] PaﬁeE”" = o
Physical Contradictions (and S An Slemeant 'a require
| and not reguired
examples of solut?or}s to pEr: Simultaneously.
Physical Contradictions) have CarTRll e
been cgllegted. Such a Contradicion || | Pattem D
collection is useful for the Differant Paramatar
education purposes. Values of Element
L_| ara reguired
Simultaneously.

The formulation of Physical Contradictions has
been discussed also. The Group has studied

Various textbooks on thlS topic, includjng Thi& dufinrtiur:l fDI'l'l"L!'t. as 3fumr.1 balow 18 easy bbb use. . )
"Classical TRIZ", Darrell Mann's "Systematic This format is a minor modified format bazed on Classical TRIZ
Innovation", Larry Ball's "Hierarchical TRIZ . - . " - . —
Algorithms", ete. They have found the ararmates arrisnt arameter Veluas Q:WI“_F;_,_J,.::::? unction
definition format shown in the slide (right)
useful. It is a minor modification of the format . s ul A | rm| A |
of Classical TRIZ. c D ] formeoemon

o | [& |
As shown in the Findings in the slide, they (Elrndoes

have found a lot of Physical Contradictions in
their own problems and generated a large

b f 1 t ¢ th ( th h t confhcl babwesan parameter valuas of 8 conclete slamant, whan
numbper or sofutions to em \even Oug no raalizinng two hidden purposes( [ E. Requires, Required Funation).
shown in this reV1eW). 2) Using the Definition format, #t 5 easy to find many "Physical
Contradiction” (page 25, 26)

1) It is reconfirmed that “Physical Contradiction”® is derived from

The conclusions by the Authors are shown in
the slide (right). The "Thinking Process"
mentioned here has some preliminary
processes before formulating the Physical
Contradiction. "Snapshot-effects-model" is a
kind of functional model representing for each
of critical timings of the problem. So they use
rather standard functional analysis
(considering the time dependence) and
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attribute analysis, instead of ARIZ, as the
preparation for the Physical Contradiction.

*** As I wrote in the beginning, the steady and
intensive activities of this Working Group in
Japan Value Engineering Society are indeed
amazing. I recall the recent formation of
similar group of industrial TRIZ people in the
US, including Larry Ball (Honeywell) etc.

12 Summary

1) “Thinking Process™ for contradiction solving is refined.
2) “Snapshot—sffects —model”, Deatail behavior study in
tima & space domain and “List of parameters”

are sffective to finding “contradiction™

3) Daily continuous training of “Thinking process” is
affective and important for finding “contradiction”.

4] Many examples of “contradictions®&" Solution patterns”
are accumulated for easy understanding.

&) Patterns of “Pysical contradiction” are defined

for easy understanding.

6] Comparison study with “Technical contradiction™ solving
process shall ba done in later stagse.
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