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7. Promotion of TRIZ in Industries

Yojiro Fukushima, Tsutomu Hata (Panasonic Corp.) [J24 O-7] gave a fine Oral presentation on "Engineers’
Understanding of TRIZ As a Consequence of Questionnaire Survey".

The Authors have promoted TRIZ in the
Corporate R&D Division of Panasonic Corp.
since 2003 and have applied TRIZ to 156
real projects of their jobs in the field of IT &
Software field (See Fukushima's
presentation at Japan TRIZ Symposium
2008 E lfam). For each project, a joint
team is formed by engineers (2 to 7
persons), a TRIZ specialist, and a manager
as shown in the slide (right).
Questionnaires have been carried out
whenever a TRIZ project finishes its
activity. Answers to the Questionnaires in
the form of free description have been
analyzed in the present paper. Among 372
answers from the engineers, simple and
trivial comments are dropped and the
remaining 262 comments are analyzed
here.

In the analysis, a text mining method has
been applied to find the frequencies and
correlations of nouns/verbs/etc. (with Text
Mining Studio 3.1 by Mathematical
Systems Inc.) The Authors have thus found
that the core messages of the comments
are:

- TRIZ is Effective

- Clarification of the Problem is important
but difficult

- Using TRIZ is difficult

- Efficiency is good

Examples of comments implying "TRIZ is
effective" and "TRZ is efficient" are
demonstrated in the slide (right).

The Authors list up examples of comments
in a similar manner for all the steps of
problem solving in TRIZ. The slide here
(right) deals with the problem definition
stage. The users clearly distinguish the
problems suitable for TRIZ from the
unsuitable ones.

Suitable for TRIZ:

- Problems for which understandings are
proceeded by discussion.

- Concrete and clearly defined.

1. Qutfine of our Problem Solving Activities using TRIZ

Structure of the Team and Processes Performed
{Structure of the TEAM)

Structure :  Engineers(2 to 7 persons)

+ a TRIZ specialist

+ a Manager (an expert of the field)
Engineers : Specialists of the system, and

TRIZ specialist :proposes the TRIZ Methods, and

Manager :

have duties to solve the problem during the
development of the system

glso commits the resulting solution

has responsibility to the development,
commits the training of the engineers, and
contributes to business as an expert

{Processes Performed)

the

Define

Analyze

| Creates Evaluates
the Problem

Pruhl&m| |deas |deas

3, Analyzed Vioices of Field Engineers

Examples of Comments implying

“TRIZ is Effective” “TRIZ is efficient”

“TRIZ is EFFECTIVE®

Ohave got anather toal for idea creation

Owvalid idea creation tool

Ohave learnt a method pursuing the essentials of the problem
Ohave learnt an method for idea creation

Ohave got an patiern for solving a problem

Ohave got & way of thinking

(Ofound that | had alrsady been using “MazeMaze™ (Root-Cause Analysis)
Ofound the method of classifying the problems and creating ideas

“TRIZ ig EFFICIENT"

Ocould create ideas efficiently
Ocould make the point of the problem clear efficiently
Ocould learn the technology efficiently
Owould like to use TRIZ as an efficient idea creation tool every day
Owould be valuable when always used
would like to use for seeking the direction of ideas
Ofound that it is important to make plang for experiments logically
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Unsuitable for TRIZ: 3. Analyzed Vioices of Field Enginesrs
- Problems for which understandings are | Examples of Comments implying validation of TRIZ
not proceeded by discussion in Problem Definition
- Abstract and vague problem Whal kinds of problems are surlable for TRIZ
; cus is clear and -::anuhe |sr:uss$d
Suitable Problem uitable Problem
*** These descriptions by engineers are @®FProblems for which undarstandlngs @Problems for which understandings
are proceeded by discussion are not proceeded by discussion

quite right, I think.

«(ause-affect relation can be understood  =can not be understocd without experiment

@Concrete and clearly defined *Evaluation can be done only based on

~gould find naw concepts by focusing assumplion {fesling of persone)
«Apprapriste assumption 1s & key @ Abstract and vague Problem

for vague problems Blg problems aren’ t always good
<Efficiant for the system of which Cause-Result relation can’ t be understood
gpecification can be defined s[iffioult to deal with de-focused problems
+The problem should be essential for the  ~Size of the problem should be appropriste
specific system
Researches ehould have been finished
Field The members are required to have sufficient knowledge
Constraints should be assumed for discussion
{[}nnﬂltlnn} Sufficient researches and knowledge are required
Discussion can be done at superficial lavel,
and desp understandings can be derived by individuals

Comments by the engineers are demonstrated similarly in the following five slides (below).

Examples of comments implying validation of
TRIZ in Problem Analysis

@understandings can be proceeded
could find the essential functions for the wall-ressarched slectric circuits
could find the points which should be sclved
understanding and svaluation of problams will be procesded and changed
understanding the clarified problem more deeply using Product Analysis

@can be classified

can be systematized
can perform brain-storming

@®a valid method for problems which can’t be analyzed well
Uging the method for idea creation to clarify the problem (SLF)
Repressnting the problem at another viewpoint to reconsider the problem (SLP)
Using braim-writing to prevent the oversight of ideas
Idea creation leads to find the real problem

3. Anal Voices of Field

Examples of comments implying validation of
TRIZ in Getting Ideas
@Magnifying the viewpoint @Trigger of thinking

Direction of thinking Think various possibilities neturally
Reconfirm using Inventive Principles  Forced to think
Reconsider by changing view pointe  Foreed to write down .
Separation of functions and means  Break the frame of impossibility (persons
[Derive upper concept tsnd not to think impossible things)
Find out the direction

@Difficulties
Mo way to translete to enginearing ideas
Difficult to understand the Inventive Principles
Not & Silver Bullet
Typical ideas, nol epoch-meaking ones

®Usage
OMathod is only method, so high engineering capability is reguired 1o use
ODirections fof idea can be derived, but the solutions are depende on the alforis
of individugl users
ODeriving constraints is important ae well as idea creation
Croan be used in the situation of defining and analyzing problems
OUse not only the flow itself, but also the thought of tha flow
Oin the creation phase, devobes to create, not to evaluate
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3. Analyzed Vpices of Field Engineers 3. Analyzed oices of Field Engineers
Examples of comments implying validation of Examples of Comments implying validation of
TRIZ in Incubating ldeas TRIZ in Process flow
Oldeas are only the general solution, and more Spiral of Idea Greatiui: %r::idPruhlem Redefinition

consideration are required to make it valid
(Original Problem = Ildeas = Further Problem)

Olt is valid to solve the problems ,
which appeared after classifying ideas OSolutions make further problems clear
Ot is important to find “the axes of ideas” and to classify and OCreating ideas make the recognition of the problem desper

analyze the ideas “according to the axes” Ot is valid to use each method not only in recommended order

OConsiderable capability for the technology concerned is but aleo frealy at the point where the method required

required to make idess valid for the application Ot is valid to change the expression of the problem

Oldeas can be expected to be dug and deployed Oldeas created lead us to find further problems
through adding ideas to ideas created by other members Ot is valid to redefine the problem according to ideas created

3. Analyzed Voices of Field Engineers
Examples of Comments implying validation of
TRIZ in Team Activities and Training

@ TRIZ makes Team Activities exciting
Ocould recognize members’ way of thinking
Ocould examine (create ideag) at all the wider view paints
Ocould examine and learn solutions already invented

Oldeas from multiple view points had been created from the members
who had various kinds of field of technology

Ocould share the direction of solution among the members
who had various kinds of figld of technology and experience

OTeam Activity is a field where the ideas created by a person are
discussed among all the members

@Comments from Fresh persons

ONon-experienced member could get fundamental knowledge and
experienced member could make their knowledge deeper

Oeould make a Fm&ral problem to the specific problem and reach the
exact point of the problem

Oig effective to learn the technology
Ocould recognize a pattern for thinking way in developing technology

Having these comments from the engineers, the Authors have built and applied a model of their problem
solving with TRIZ. The model is shown in the following two slides.

An Organized Problem Solving Model

order | Process Role of TRIZ TRIZ leads them to
i Defining | Exhaustive able to diseuss and define a wall-
3/ roblem | Recognition focused problem
. Analyzing | Organized recognize the problem and constraints
@ Problem Recognition through its graphical tools

Evaluation based

@ | Egeluating | on Exhauctive and | o,k the sssential functions

Recognition
Gatting Foree derived _Ir|:|m 1'1::::5 E"ﬁ:ﬁ“mﬂ inertia and be

@ idees focused direction {ourinsity and frank mind are required)
Realization basad

5 Incubating | on Essential make abstract ideas lo concrete (Ineight

/ [ ﬂac rnition and and tenacity are required)
irsction

iral of problem definition and solution
E§l|:|l‘.!lnr‘r'n—ﬁrs|:Iut|'|:||‘n—:rh.rtl'mlr problems)

affanging processss to sxpand ideas is
required)

[terat | Managing
o Procasgss | Ml above
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Structures of the Organized Problem Solving Model
Problem = ;::‘:: - Gslt';:;t + Constraints
Organization Prablem
E View Pointe Technological i = Racognition
== Foreed Capability E-.E Probilsen
A Thinking g = Analysis
el Divergence | Cooperative | Experiences
§ Conver gence Work Getting
= Disoussion L Idea
8. | _ | [Paychological
=& Inertia x Incubating
E | mpossible = Idea
- Frame =5
[Enginesrs think nit mive o —
whai seams Impisskle) - Snluliom
|
The actual effects of TRIZ on the engineers
were clearly revealed in an objective records.
As shown in the slide (right), the Authors
have checked the patents issued by their
employees. The number of patents issued by Effect on New Employees
each employee are checked for each year.
Special attention was paid to distinguish the @ We checked number of patents issued by New employees.

employees whether he/she has or has not the @ New employees in the second and third year of employment
experience of TRIZ problem solving in their have remarkable difference.

freshman year in a TRIZ activity team

together with non-fresh persons. The graph T Waw employees with Vertical axiz presents the N
i 2 4ol TRIZ experience relative value of the average of
shows the ngmber of patents issued per year 2 number of patents lesmed sver since
per person (in an arbitrary scale) against = é palb T _one joined the company. B
=4

the years of empl(?yment. The blaCk,Square E E oep----——----- £ Mew smployees Mew employees with TRIZ experience
marks are for ordinary employees without -Eg, ! { Without TRIZ New emaloyses who have foined in
TRIZ experiences in their freshman years, 58 4 ';‘h ~—— BIEEnEE :h:ﬁ:i::x :?}mmablimm
while the red diamond marks for employees & 0o _t SUPRENIT ) | (the team consiste of non-Fresh Persan)
with TRIZ experience in the first year of B ~ ." .+ 4+ 4 MNewemploysss without TRIZ axperisnce

; = M o h 3
employment. In the second and Fhu"d year 1 2 3 4 6 6 ol ::z,;‘l;“r:"ugli’:"@z““rm“
of employment, the employees with TRIZ Years of Employment

(Checked on March, 2009)

experiences have issued much more
patents. The Authors evaluate this
observation highly and interpreted as
'Earlier contribution is stimulated by the
TRIZ experiences'.

*** The Authors' TRIZ activities in Panasonic Corp. has been done very actively and steadily with the
cooperation of several TRIZ experts and the managers in the Corporate R&D division in the field of IT &
software. The answers to the Questionnaires well address the keypoints and are mostly positive. The graph
of resultant effects on the employees in the patent issuing is very interesting. I recall Klaus-Juergen Uhrner's
work of showing the numbers and levels of inventions in his company with and without the TRIZ experiences
(ETRIA TFC 2005; TRIZ Home Page in Japan [5,.;). In the present paper, experiences of TRIZ on the job in
the early years of employment (together with active older employees and guided by TRIZ experts) have
revealed so much effects.

We should notice that this activity is not a seminar/class, not a training with textbook examples, not a
training of a team of freshmen, not a guidance by outside consultants, not an experience of receiving a
contract research, but is a real project of ordinary job. In a sense, this kind of team activities can be carried
out everywhere and every time. A TRIZ expert (or a USIT expert in my sense) should just join them with the
cooperation of their managers.

Toshihiro Tamura, Shigeki Nishikawa (Sharp Corporation) [J05 P-A3] gave a Poster presentation on "Adaptation Example
to Engineer Education That Uses TRIZ -- Aimed at Comprehensible TRIZ Training". [Note: The slides will be shown after
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obtaining the company's permission (Dec. 23, 2009)]

The Authors report an experiment of
engineers training by use of TRIZ. The
aims of the one-day training are shown in
the slide (right). IL.e., for the participants
to understand the merits of group work
and of thinking from different angles
(with TRIZ) in idea creation.

For the experimental training, they made
4 teams of engineers as shown in the slide
(below-left); i.e., a team of 1st year
employees, a team of 10th year employees,
and two teams of 1st and 10th year
employees mixed. The experiment was
done in two stages as shown in the slides
(below-left and below right). In the second

An application of TRIZ to Engineer Education

~Aiming at comprehensible TRIZ training~

Toshihire Tamura , Shigeki Nishikawa
(SHARP corporation)

| Training Palicy ~
1.To get the parficipants to understand
»Two heads are better than one and
«Even better ideas can be generated through group work

==+Idea creation(1)
2.To get the participants acquire the habit of thinking from a

Personal Report of Japan TRIZ Symposium 2009 (Part E. Promotion of TRIZ in Industries) (Rev. by Toru Nakaga...

variety of different angles: To learn that different solutions

stage, the problem of "How to keep hot ; :
canned coffee warm for a long time" were must be sought depending on the range Dfa o oblem
==+Idea aeation(2) ~Application of TRIZ~

given to the 4 teams in parallel. The " )
engineers worked to generate ideas on it EHARE 1
first individually, then in team with
brainstorming method, and then 3 more
steps in team with different TRIZ methods
(see slide (below-right)).

«i, Team Composition and Idea Creation(1) i Idea creation(2) ~Application of TRIZ~

!

Team Composition
(5 people per team. 20 people in total)

1st year employess @1 team }

(Problem Definition
:How to keep hot canned coffes warm for a long Bme

.

-
10th year employess 11 team Training Contents : Idea creation throwgh brainstorming method

& mix of 1st year employees and 10th year employees : 2 teams

Idea Creation(1)

[ Problem Definition : Creative use of "Empty can | T v T fitions(TRIZ technique2)
l L +Idea creation using Trends of Evolution (TRIZ techniqua3) )
' A

. S : - Evaluation:
[ T"a“‘;nggfc‘:l:a‘lﬁ i Th"'i::'lg by oneself , discussion by two w Changes in the numbers of created ideas: how the numbers
— have increased by using TRIZ technigques

Comments of the participants A

After all, TRIZ is effective ! !

Application of TRIZ technique to idea creation

-

+Idea creation using 40 Inventive Principles (TRIZ techniquel}

Understanding the effectiveness of group brainstorming!! S

The results of the experiment in the
2nd stage are summarized in the
table (right). The answers to the
post-training inquiries to the
engineers are analyzed [though not
shown in this reviewl, and the
generated ideas were evaluated
later by the Authors.

The Authors pointed out: (1) 1st yr
engineers generated many ideas,
while 10th yr ones not so many. (2)
But the quality of ideas by 10th yr
engineers is high, implementable
with less cost. (3) The mixed-aged
groups were not so productive in
spite of the beforehand expectation;
probably because the members
were not familiar with one another
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and hesitated in speaking up. (4)

Introduction of TRIZ tools made the Results of Applying TRIZ to the Training
idea generation productive. And
the participants realized the Number of Ideas Generated in Steps by the Groups of Engineers

effectiveness of TRIZ tools.

1atyr Mixed 10 yr Mixed Total
Steps and methods Group | Group A | Groyp | Group B
|ﬂ!::||'-f.lm3| (There are many 55 54 44 29 176
thinking overlapping ideas)
G_rou_p Brain storming +19 +3 +7 +6 + 35
thinking
TRIZ gy |Poductanahsis—= |, +12 + 8 +6 + 36
Inventive Principes
Extending the scope
Rz Ey |0 e vending +3 +3 +2 +3 + 11
maching —=
Inventive Principles
Trends of evolution
TRIZ (3) | (Pediction of seeds +10 +10 +2 +7F + 29
and nesds) a

*** The aims of engineer training in this paper are of much interest. It is not to teach/learn TRIZ but to
teach/learn the importance of thinking cooperatively and differently with TRIZ. In many companies engineer
trainings are done widely and regularly. Thus experiments of this kind are worthy of being designed,
performed, evaluated, and reported publicly in order to improve the training methods and contents more and
more effective and productive.

Tomohiko Katagiri, Toshiaki Tsuchizawa, and Shuichi Hosaka (Koganei Co.), [J14 O-5] gave an excellent Oral
presentation with the title of "Case Study of Introducing and Applying TRIZ to Real Projects for Obtaining
Results (= Profits) (Part 2): Having Used QFD — TRIZ — TM, What are the Results? ". This presentation has
won the Award by the voting of Japanese participants this year again in sequence to their last-year
presentation of Part 1 E ks . The Authors' Abstract is quoted here first:

Our Company, Koganei Co., Ltd., is a manufacturer of aero-pneumatic equipments, developing,
manufacturing, and selling such devices with about 800 employees. As we reported in Japan
TRIZ Symposium last year, we have introduced not only TRIZ but also QFD and TM (Taguchi
Method) since October 2006 for innovating our whole development process. Our target is to
achieve good results (i.e., profits), of course, and we have applied these methods to the real
development process of our new products.

The present paper is the second report of our introduction and application of QFD + TRIZ + TM.
We will show you how we applied the methods in the actual development and what results we
obtained. The following aspects will be reported with the real examples of the new products we
developed.

e How to match the product strategy with the marketing strategy (with QFD)

e How to find (hidden) customers' requirements and set the target specifications of the
products, which are surely well sold (with QFD)

e Breaking through the unsolved barriers of current technology (with TRIZ)

e Organizational learning by engineers with a common communication language (with
TRIZ)

e Robust and optimal design and its verification without depending on KKD (.e.,
experiences, simple guessing, and guts) (with TM)

e For establishing "incomparable strength" (with QFD + TRIZ + TM)

The Authors' company is a manufacture of
aero-pneumatic equipments. The slide
(right) shows their Product Line-out. There
are 300,000 types of products, they say.
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(1) Product Line Out A w

o |*"ff;.; s 11 3

= & “Paa
& &g = " 1l
' e @
Air valves Vacuum devices
& pads
oy Ny
i 1 - g |
(B ',a-"' ) N g
. - (W

Regulators, Electric #iatlo elesiriolty  Fluororesin Conciant Fhuid et 6l
Filiers  actuators ™mevieaund equipments  Severy pump SRR

. i '
g T 5%
T E"A‘
.x},:_, | |
Clean systemn Ediucation Kits,
controllers Ui ks Books
The slide (right) shows the @ Introduction: Establishing "Absolute Strength"

intension of the present project. i 174

The Goal is stated as 'Establishing [ 1 - -
"Absolute Strength"'. I.e.,to supply Our Goall=* *Establishing ~Abnolrts Srangth

differentiated products continually Continually supply differantiated products which provide our customers
which provide their customers with with profits. ==—> 3 Schemes for achisving the goal.
profits. For achieving the goal, 1. Recognize the real essence of customers' requirements
they realize 3 key points. (1) To and meet with customers' satisfaction
recognize the refal essence of - : + Ewaluating customers' requirements with Kano Method.
customers' requirements and to + Planning the products which surely sell well,
meet with customers' satisfaction. - I + Sharing information and language among divisions and customers.
- QFD was introduced for this 2. Generating unique solutions
puI‘p(.)SE}. (1) To generate un'lq'ue. : : * Unrivaled competitiveness and no compromised solutions
solutions. -- TRIZ. (3) To minimize + Achieving goal requirements without compromise
the risks for new unique solutions. * Communication language among engineers
-- TM (Taguchi Method) and others 3. Minimizing the risks for new unique solutions
_(Hldudlng 3D-CAD and CAE) were + Preventive verification for new technologies and solutions
introduced. + Reducing the required R&D period

+ Accumulating design know-how and sharing knowledge

Thus they have chosen the strategy as shown in the following slide (below-left). They introduced not only
TRIZ but also QFD and TM as a set. They have applied these methods to 3 real on-going projects. They were
unique in requesting the consultancy by only one instructor all the way through the 3 methods. They also
arranged the training schedule to match the progress of the projects, as shown in the slide (below-right).

(@ Introduction: Our Strategy L o7

. Not only TRIZ but also QFD and TM (Taguchi Method):

Apply to the whole process of RED. —= Optimize as a whole.
. Hawve applied to 3 real on-going projects:

Training schedule is synchronized with the project development.

2 projects: dewelopment of valves; 1 prosect: thermal refining equipment
[l Related divisions, related tools and methods:

Reorganized and impdermented in synchronous o the projects.

. The new products should have Results (= Profits) in 3 years
from the start of the projects.

=== enfy the effectiveness.

Requested the consulting by one instructor
all the way through GQFD -= TRIZ -> TM -> Results.

A team of commion fate and work for the same target.
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@ Introduction: Training & projects together
~ 2006 | 2007 | 2008 [2008
10 L] w 4 w 4
i 1 ) Deolcion of | H
H._IO P'n:-irziud PammF .mmﬁ"h L 5;]
Part o Ty W
F“T—* i E:I;'mTatlur 1 33;?&9%00
4 GFD Overview 1D Tolerance Analysis Intro |
QFD Practice 30 | < TA Application !
TRIZ Overview3D | 4 TA practice i
. TRIZ Practice 7D} ;
; TRIZ Short 30 | i
i TH Overview 10 !
: QEXTXL> TM Practice BD i
1 | | MM @@ < Follow-up consulting
Ralstad zmrcu:. DERI fm.‘rp i i d FIIEAI E
tools/ |t Techptimizer | i
30-CAD ... Increase the installation step-by i
CfLE e rnlm'easal-dme ilnstdlaltiun sllsep-b'f i

(1st Stage): The conceptual scheme of QFD is

shown in the slide (right). Members from
sales, quality, manufacturing, and
development divisions work together with the
QFD scheme. They gather and classify the
customer needs, weigh the needs, and convert
the information into the quality
requirements. Then (in the Quality-Function
Deployment) they make quality planning, and
convert the information into the quality
parameters. As shown in the slide (below-
left), at the end of the Quality-Function
Deployment, the project team understands
the key issues (e.g. contradictions, cost-
reduction requirements, optimal condition
setting, etc.) they need to solve with TRIZ and
further with TM. The next slide (below-right)
1s a nice summary of the effects of introducing
QFD before the TRIZ process. They realize
the importance and priorities of technical
problems they have to solve by all means.

3 QFD: Concepts of Products which surely sell well

/4

Sales division Marketing Meels £y ity Deploymme
Quality Div. Manufacturing Div. U 2egy "

S

QFD: Quality - Function Deployment

I - I

A w

(3 QFD: Effects of Introduction
before the TRIZ Process

While constructing the QFD tables, we can see
we should sell what quality, to whom, and in which way.

All the members of zales and development divisions
decide together clear and convincing target specifications.

We realize the importance and priorities
of technical problems we must solve from now on.

We must sclve these problems by all means,
even though no technigques and means are known 2o far.
—= High motivation

A v

Go ahead to TRIZ and TM

(2nd Stage) Key technical problems are solved by use of TRIZ. In the next slide (below-left), one of the key
technical problems actually solved in the present project is illustrated. The key technical problem which got
the consensus by the project members in the QFD stage is to develop a high-performance air valve and a new
solenoid structure for deriving the valve. In the slide (below-left), the solenoid structure and the valve are
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compared to the automobile engine and its power train. The target specification is to develop a new solenoid
structure for an air valve, having large flow rate, high-speed on/off response, and yet low power consumption
and long duration.

[*** You may notice that the target requirements appear very aggressive, high and broad, at first. You will
soon see that the new product satisfying these requirements open a new horizon in various application
areas.] In the slide (below-right), the solution concepts obtained with TRIZ are listed up, together with the
illustrations of the conventional and the new solenoid designs.

@ TRIZ Technical problems to be solved

Function of Electromagnetic valve
{In case of application to car engines) r—»."\"wwm

mﬂgnet_-::ic:ll't

| Electric power (Gasoline) |
I

| B |
| Fluid control (motion) | :
Inlal Chuthet
| Technical problem {Target specification) | m-_:'

. MNew solenocid structure, having large flow rate, high speed responss,
and yet low power consumption, and long duration
[=== Mew engine. having high power, high speed response,
and yet low fuel cost, and long duration. )

Mewr main valve structure which can extract max. features of the new solenoid.
[== Mew power train system which can extract max. features of the new engine. )

@ TRIZ: MNew Solenoid structure Lﬂ?

= J | Single cylinder b[)oubiecyﬂmders.|
‘: Extremety-short stroke
?
il

| Directicnal Blwnﬂ

| Single layer —= 22 Iﬂ:.rers |

'| "'m"m'f;;m-a-_b-u-m |

"I" shape anmh:re—:-ﬂatplatem%re|
| no sliding motion |

(3rd stage) Since several of their new ideas were out of the range of their experiences and expertise, there
could be a lot of risks of failure in the design, manufacturing, performance, etc. (see slide (below-left)). Thus
the target task in this stage is to find the optimal and robust design of the new solenoid structure, as quickly
as possible. Thus the Authors adopted TM (Taguchi Method), as shown in the slide (below-right), for setting
up various design parameters for testing. The testing itself was done mostly with CAE (i.e., simulation with
electromagnetic analysis software) instead of physical prototype experiments. This approach has shortened
the development period and has made the Authors confident in their design.
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TM: Deployment to Taguchi Method (TM)

(® TM: Deployment to Taguchi Method (TM) ®
Aw (T " T A w
|TE'B|'II'HCH1 Problem (Target specification) | Task: Optimal design of the new solenoid structure

Mew solencid structure, having large flow rate, high speed response, - o
[ and yet low power consumption, and leng duration | 1. Analysis of the theme | E

(=" New engine, having high power, high speed response, B Funciion-Atiribute Analysis i
and yet low fuel cost, and long duration. ) .
[New Horizon | | 2. Identify the target function | &
B Unknown structure for us B Function-atiribute analysis —> Fishbone diagram :
W o expemnc.es'_. and know-how available or effective | 3. Identify the ideal f ion |
B Mo expert existing _ _
B Long pericd and high cost foreseen in the prototyping B y=PM. where y: effective work, M: power consumption
B So many parameters to verify in the design |4_ Identify various factors |
Target task: Optimal design of the new solenoid structure B error factors: accuracy in size, increasing temperature
B Want to find the optimal conditions as quickly as possible . B control factors: design parameters, L18 orthogonal matrix
i R )
[ Jos it b e el | CAE: Simulation with Electromagnetic analysis software |
I

The following 2 slides (below) demonstrate the new product the Authors developed in the present project. The
product is a 'High-speed response 2-port valve'. The valve, having the profile as shown (slide (below-left)), is
used at the end (or in the middle) of a pipe of air flow and turns the flow on/off with high-speed response. The
table in the slide (below-left) shows the achievement of performance. I.e., less than 1/2 in response time, over
3 times in flow rate, and less than 1/2 in electric power consumption in comparison with the company's
conventional ones. The slide (below-right) shows the inner structure of the valve and the solenoid structure
for driving it. The 3 methods (QFD, TRIZ, and TM) have contributed to the design choices as shown by the
keywords in the slide (below-right).

® Results: New Products we developed

i v

"~ melery

High-speed response 2-port valve |

[ Industry top [Comparison with cur
" HE-VKE performance] conventional products]
WA -
|H 31 High-speed response less than 1/2 in response
P ™ time
| R
- _,_,-*""' ' Compact and large flow | over 3 imes in flow rate
SoTlcdom | (eeke
@ L Low poweer comsumpdion | less than 1/2 in electric
power consumption
® Results: Application examples LE?

Usage examples of the new valve are illustrated in the following two slides (below). The valve (below-left) is
applied to the selecting process, where items on the conveyer are judged whether OK or NG and then only the
NG items are blown out by the compressed air switched on/off by the present valve. In response to the input
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pulse voltage, the new valve gives the sharp output pulse pressure (in blue curve) in comparison with the
slower pulse pressure (in red curve) obtainable by the conventional valves. This means shorter tact time and
better selection accuracy. In the next slide (below-right) the new valve is applied to the blowing process. The
valve is operated in pulse drive, giving the blow of compressed air in pulses. This gives better blowing effects,
especially controllable in high speed, and reduced air consumption.

® Results: Usage example of the product {1}| o ® Results: Usage example of the product (2) A
Selection
High-speed nespn!u;& + Large flow mte =R g reduced air _
OCESS —=> Shorter tact time, Better selection accuracy —— - £
SE 'UD"ZEGE
e High-speed response
Input pulse voltage O -hdging I:]' _|_|_|_|_|_|_|_|_|—|_|_|_ Z-port valve
@ g &l High-speed response I IFT | \ w
& 2-port valve AN ' / ' / I\.I o
Output pulse pressure RG] E L
7N # m— _‘ = = = _ Nozde  ~ 1 Compressed air
A\ o || £ ey | — === EmeeT"
=] : - = -
b o - Mzt - -'. = '"_." Compressed air Comlof | Ebuctricity ceat savisf (rel] el | Leed}
CIE' *EE. = Meozze Area Presssre | Flow rale | Comg ar| 8 ho'd, 20dimo workind Blectricity | Saving o
dimey | o, | (MPal | mean) o] [T sl | o 5 i
@ _ W2 G
[OK] 2 —
= 11 Iu] k| 5
o] U f; 1ﬂ o 5 g 15
= S 11K | 1

As mentioned above, the new valve has
achieved much higher performance in

response speed, flow rate, and power (@ Conclusion: Product extension in future |
consumption than the conventional valves.
The slide (right) summarizes the current | Sales situations |

[l Apr. 2008 Marketing research o a limited range of cusiomers
[l May 2008: Delivery of sample products for customer evaluation

sales situations and future extension. They
started the sales to the open market in Jul.

2009, and received trade inquiries much W Jul. 2008: Sales o the open market

larger in volume than expected. Thus the H Tff g,;';?.tu,':i?;: L B
company is now planning the extension of the | Extension of the product series |

product series and further development of
new applications with effective use of the
high-speed response of the valve and of the
solenoid technology.

B Mew variants installing with pulse blowing circuit— Less air usage
B Mew variants installing with power saving circuit — Less energy consumption
[ | Super high-speed response type — Challenging ewver.

| Development of applications

*** This result is a tremendous achievement B New apglications with effective use of high-speed response.
in the area of pneumatic valves, which are B New aeropneumatic devices with effective use of high-speed response.
the company's main products Working over B Hew devices with effective use of high-speed response solenscid technology

several decades, 1.e. the technology was
thought already quite mature.

The Authors
discuss, in
conclusion, about
their Human
resource
development plan
(slide right). This
diagram describes
the tasks (in
rectangles) to be
tackled in the
process of new-
product
development. In
rounded
rectangles
problems and
issues to be
addressed are
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mentioned. The .
(arrow-like) @ Conclusion: Human resource development plan i
pentagons show
the methods
applicable to (and
introduced in)
such processes.
The light-blue GFD [Quality Function Deployment) >
pentagons )

(especially QFD, EEH

TRIZ, and TM) —

were introduced in TRIZ (Theory of Inventive > :;::ﬂrtr witnfh I:ump-etftors < TOCITF (Thinking process) >
: ing

the present work. Problem Solving) B 00 of knowleks < A e o ” |

The yellow ones

and orange ones
are (probably) the

. Training program
methods already [TM: Taguchi Mathod [Guality EngineeringD Qudi.'r pmhlem_ﬁ, claims < of engineers
used. Cost increase, Design changes
Fire-fighting actions, <En.g|'n|!er|'ng information DB
| 3D CAD, FEM Analysis & design tools > {Shortage in man power) Design & computation
N documents

Tol Analysi
| TOCICCPM [Project Management) > [ Prolonged development, ] é F::ﬂﬁe nalysis

Delay to the market

**% This is an excellent work achieved by use of TRIZ (and QFD and TM) and an excellent presentation of
case-study achieved with TRIZ in its scope, contents, and vividness. It is amazing that the Authors were new
in QFD, TRIZ, and TM when they started this project. Congratulations to the Authors, the company, and the
consultant, Mr. Hajime Kasai (IDEA), for their wonderful achievement. We are very happy and proud of
having this presentation in the Japan TRIZ Symposium 2009.

Atom Mirakyan, Nikolai Khomenko, Laurent Lelait, Igor Kaikov (European Institute for Energy Research,
Karlsruhe, Germany) [E11 0-22] gave an Oral presentation on "The potential of OTSM-TRIZ as a
frameworking method for modern regional, integrated energy planning and modeling". Let me quote the
Authors' Abstract first:

The reorganization of national energy markets in many countries, the increasing energy and
environmental restrictions, the further energy market uncertainties and the diverse, regional
conditions makes regional energy and environmental planning tasks very complex and region-
specific. Numerous methods and tools have been used and are still useful for energy planning
and modeling. However, there is a need for a systematic and well structured method to deal with
these challenges.

This paper presents OTSM-TRIZ as a potential method, which is intended to deal with modern
challenges creating innovative solutions and supporting the whole modeling and planning
processes. The initial use of OTSM-TRIZ in a case study provides useful guidelines for the
planning and modeling processes, creating not only typical solutions but also combinations of
typical solutions with various innovative solutions which fit the specific regional conditions.

This paper deals with a very large-scale problem. The slide (below-left) shows different levels of focus. The
smallest scope of planning written here is technological systems, and then the scope of planning extends to
sectors,demand or supply side, demand-supply integration, and regional metabolism. (In the present paper,
Region means an area at sub-national level.) Such a large-scale problem naturally requires the thinking of
systems in a large hierarchy. The slide (below-right) is the Altshuller's Scheme of Powerful Thinking, i.e.,
infinity extension of multi-screen thinking. For each system in certain hierarchy of space (vertical in the
diagram) and time (horizontal), an Anti-system (which challenges the evolution of the system) is also
considered.
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- Energy and environment related planning Alishuller's Scheme of Powerful Thinking — infimity.
¥ B [Cixssical ARIZ and CTSM Probiem Fiow Networks (PFN] approach
Different levels of focus , 3 10015 1o manage the schema af hinking.
Tachnoiogical — —
SUbEYEtEm planning s ¥ B =
Certaln sactorl o (B ) e B
pianring =2 == 2=B
Demand of supply f"f—.T:— = — Bl B :ﬁ“
Sl piansiing s e 1 = =
Intagrated snsrgy f'#; =, - = E_:‘H‘*
planning b e = g = i 5 P

The task RIEP of the
present project is
defined in the slide
(right). The project is

to build an integrated . - :
plan for a regimgl by { Reglunal integrated eneEy planning (RIEP) }
implementing a

methodology Regional integrated energy planning Is & concept to fisd environmentally friendly, technical reliahle
supported by OTSM- institutionaly sound, socially scosptable and cost-effective selutions to the best mix of energy supply and
TRIZ. The target of damand options for & defined region in ordar to support bong-erm regional sustainable development,
the plan is stated as:

environmentally It provides an eppartunily

friendly, technically

reliable, « for energy planners to present complex, uncartain lssuas in 8 stnuctured, holistic and transparent way
institutionally sound, « forinierssted parbas to review, undenstand arsd provids Input b plannlng Gacising

socially acceptable, Supoly — side olanm = — -
cost-effective, and Q oy planning Demand — side planning

supporting long-term

regional sustainable Priftiay sty @ Veshd aningy
development.

m EBonvarsion | End user Uised Activities:
In the lower half of Remumes| o | | Distibuson | e | e Popiaion
the slide the energy ey y| e plants ] Eleclrisily grd ' ﬂ:m Jpo ] o
flow is shown from Impart Heai pump bl . pren eOF
the supply side to the i [w

demand side; this
clarifies the
framework of the
project.

The RIEP project is not a simple planning in technology. It needs the process of forming a social consensus.
The slide (below) shows the General overview of RIEP procedure. It shows four phases, (I) Preparation &
orientation, (II) Detailed analysis, (ITI) Prioritization & decision, and (IV) Implementation & monitoring. We
should note (at the bottom part of the slide) that different groups of people are involved. The Authors belong
to the Planner & experts group, and get involved in the Phases I to III. The tasks and steps in each phase
are described as cyclic procedure, and they go down to the next phases, being backed up with feedback loops.

14/29



Personal Report of Japan TRIZ Symposium 2009 (Part E. Promotion of TRIZ in Industries) (Rev. by Toru Nakaga...

PHASE | i PHASEN . PHASE Il | PHASE I
! ' !
Organize : : i
= ‘ i i
— WorkshoP  pefine goals Feedback - i
Structuring & sy=tem loops :
Problems bounyaries !

1
Compile — N i
database Specify : Mathods and tools

H SCENArios i
Madelling & strategies Feedback
) ,-// i

Ewaluate . |

the impacts  Sensitivity

1
:
: analysis Organize
Hape i i Workshop
: ! ¢ Feedback -
! LEAR & Co. Ih Select strategies % loops
DI : Compare
optioTre——g——— == B
: = T
: Maonitoring
1
1

_

I 1
terested Planer & ..m
_

Preparation & Orientation Detailed analysis Prioritization & Decision Implementation & Monitoring

i
i
OTSM-TRIZ :
} Interected
i \_paicipant
i
1
1
1
1
1

For performing these tasks as the Planner & experts, the
Authors use OTSM-TRIZ as the framework of methods. The
Authors write in their Extended Abstract:

The mission for OTSM-TRIZ for RIEP

*  Clearly identify and study the object of planning.

OTSM is further development of Classical TRIZ *  Support for fransition form reality to Master
. . .. model and then to Formal model.
aimed to manage complex interdisciplinary . : .

.. R . *  System integrator for all planning tools in order
problematic situations. OTSM notions related to to develop partial solutions and converge them
the Law of Ideality: Ideal Solution (IS) and Most into satisfactory solution.

Desirable Result (MDR) were used in the case. *  Provide planning process efficiently in order to

obtain convention among stakeholders of the
planning process.

The slide (right) states the mission for OTSM-TRIZ for the *  Support l=aming process.
present project.

Among many tools in OTSM-
TRIZ, two tools are shown in
the 3 slides (right and below).
First is the 'Network of
problems', where various facts,
events, and observations are
related in the form of network
flow. The slide (right) is a
detail, while the slide (below-
left) is an example of the overall
structure. This representation
is useful to understand the
complex relations in the
problem.

Second is the "Tongs Model' (see
slide below-right) for clarifying
the contradictions and for
solving them. Tongs Model is a
simplified process of ARIZ. The
Initial situation (IS) and the
Most Desirable Result (MDR)
are compared, and the Barrier
(= Contradiction) is revealed,
and then is solved. See more
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detail in the bottom part of the

slide (below-right). -

Pix What should be done™

={FiThe 225 kY upstream Durance link
ocee nol allow - Ramni riw of

B s e mlactric from
grid:
D e e whor the plante an the Durancs ars
bort sl ary generaliing, the Nows balancs oul near
s s ikt s sk i Serme-Pongon.

e e T S
Epls

o st s e i The 225 kY link with Haly barely allows

H any Mo imports fom that countny aE &
ruld, i i can offar backup in thae avant

of @ inds oaolrnd in the eastermn par
I | : wof thee rogion,

W L T Bl | “Tongs" Model of the Problem Solving Process
“Metwork of Problems” using in the case study

)BT ]
=7

B
i

A specific bamier that we should owercome is the root of a specific problem.
The roct of the bamier is a hidden CONTRADICTION.
The deepest root of all contradictions is a conflict between

|

L il R Matural processes and Human desire.
Therefore, solving problem is harmonization of Human-Natwre relations.
i - As aresult we can obtain Sustainable Development. Feir
O

Knowledge gathering and
knowledge processing is an
important part of OTSM-
TRIZ. The slide (right) shows
the Authors' model of
knowledge processing in
RIEP. The upper-left block in
the slide is the area of
knowledge of the Problem
owner, while the middle block
(partially overlapped with the
upper block) is the area of
Planner & experts. In the
bottom part, general
knowledge is shown.
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. OTSM-TRIZ model of knowledge processing

“ " inRIEP
=== Probism cwner
saluiion ke 4

=Y OTSM-TRIZ
Initial g
ding ——
prot mwladge
S

wamh By
TEIB.'Z‘[IJ:I:SJJUII:H

gor ‘flsua(hzmgh thfl" pr(’bl&maﬂlf? Im};“al , Initial barriers or potential conflicts of some
arriers {see the "Tongs Model in the previous existing or proposed standard solution

slide) or potential conflicts are listed in a

tabular form (slide right). Existing solutions : i : : :

. . . Partial or poteniial | Technical | Erwironmental | Economic Social, Schedule
or proposed solutions are listed in the rows, eriufions barmier bamier bamier | Insttutional |  barrier
while different aspects are shown in the barrier
columns; they include technical, I"“f;?ﬁ; Lz X X X7
environmental, economic, social & hydropower
institutional, and schedule barriers. The X e
marks.represe'nt direct barriers, while X? mm * x e
potential barriers. We can see the overall darﬁ e
view in this kind of tables/diagrams

Export X X
ncrease the X For wind x?
nstallation of PV, X
wind or other DG
D5M measures, x? X
koad management

The logical process of model building is illustrated in the slide (below). From the reality, models are built step
by step using mental models, verbal models, and partial models. Then they are integrated into the Master
Model. This is the most important model, the Authors write in the bottom part of the slide. [I asked the
Authors what kinds of diagrams and tables we need for it. "There is no need for additional diagrams, etc.",
the Authors say.] It must be supported with the (KB of) Available information resources and the Problem-
Goal relation. The Master Model must be constructed and validated in Phase I (and in Phase II).

Then various problems/barriers need to be solved for planning (in Phase II) as shown in the right part of the
slide. This is the stage of full use of OTSM-TRIZ. The results thus obtained are shown to the workshops of
Prioritization & Decision (in Phase III), where the leadership should be handed to the decision makers.
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. Model building steps in the integrated, interactive

FEER energy planning
{OTSM-TRIZ tools support fransition from Reality to Master and formal models)

Abstraction Relazxalian

B

Menlal vestal — ‘Validaton | Validation...
sz ' Probibem-goal
Ralatien
Pariial -‘l'\ I". )
Made| ! S
AN
[ { Masier Moded
el W/
‘anm ¥
Madel J —
| ~#ataie o
\f'll "‘-..._\_I'EML!EE’E-ED:‘..

)

*  The quality of future planning depends strongly on the quality of master model. i

*  [fthe master model was not done properly by using above all qualitative methods ‘é,‘;
(e.g. OTSM-TRIZ) then using any analytical approaches in the planning
instruments will lzad to the results, which will be neither relevant nor helpful O

The slide (right) shows an
example of a component of
the Master Model. This is a
fragment of the reference

. Afragment of Reference Energy System
"% in the region

model of the overall energy Primary Ensrgy Sacondary Energy Final Energy Usatul Ensrgy Sectors Activities
system (corresponding to r o
the scheme shown in the éf” 5 I3 &

. . 4 a b & P ral *'E-\z; \i' 3
slide of RIEP) in the 2 f;‘i} FEE g F iﬁi an‘ﬁé: - _,,Sspf
region. Clor'gplmirl ?npl'lt‘ & q;EF_r o a.“g FEE & &d fe“g & wéj B ‘;?q L:‘-'?;‘? iy
output relationships in Ganaration
several stages are shown '@___. =4
with grid-type connections I 1 Eemons -4

(instead of ordinary arrows)
for the clarity of

(o= )

representation. o= 1 - vgnng |4
(o T
=

e
I

b |.l Al condtoning |

A lot of concrete work seem
to have been done in the
project, and the contents

1 nduairy |
—————— IDistribution & oacinss Huak

themselves are too large to L= )i

be shown in this ===

presentation, whose main — e

purpose is to demonstrate L I |_trampertsen | J
the methodology of 20
planning.

The Authors' conclusion is shown in the slide (right).
The Authors emphasize the roles of two tools based on
OTSM. One is the Network of problems/solutions, the
other is 'Tongs' model. These two, working together,
have the special features of representing the problem
situations (or initial situations, existing or potential)
and various solutions (existing, partial, most
desirable, feasible, etc.). OTSM-TRIZ tools with other
planning tools together in complement provide a
consistent platform for the complex task of regional
energy planning, which must be integrated, long-term,
and sustainable.
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Conclusion

+  OTSM *Network of problems/solutions” provides analysis of
initial =ituation faking into account all exizting and potential
probiems, partial or standard soluticn.

= ‘Tongs"- model in combination with “Network of Problems”
model supports the establishment of MDR, the identification
of bamiers, the model building etc.

= (Other OTSM-TRIZ tocls helps to develop an innovative mix
of solutions and converge them to unified system.

* The complementary use of OTSM-TRIZ tools with ather
planning tools provides a congistent platform for the
development integrated, long term, sustainable regicnal
energy plan.

*** This paper gives an excellent methodology for a large-scale project of technical and social planning. It has
been applied in the real regional planning project. The concepts of OTSM were started in 1970s by Altshuller
and then since middle of 1980s developed mostly by Nikolai Khomenko, one of the coauthors of this
presentation. OTSM seems to have been accepted by a number of European groups, e.g., INSA-Strasbourg,
EIFER-Karlsruhe, etc., and have been applied to various real projects. Nikolai Khomenko told me that he has
published 4 papers on OTSM last years in scientific international journals. We wish to learn about OTSM
more closely. [See Nikolai Khomenko's blog site: http://otsm-triz-sustainable-innovation.blogspot.com/ ]

KyeongWon Lee (Korea Polytechnic Univ., Korea) [E15 0-4] gave an Oral presentation with the title of "TRIZ
Activities in Korea and Its Success Factors until 2009". [This paper was accepted late in mid August as a
Poster presentation, and was actually presented in an Oral session on the First day afternoon due to a cancel
of other speaker after only one-day notice in advance.] The Author's Abstract is quoted here first:

Many big companies and Universities in Korea are very interested in TRIZ applications until
2009 more and more. In this paper the TRIZ activities at Samsung, LG, Hyundai Automobile and
LS Cable are briefly summarized. The Departments of Mechanical Engineering of Korea
Polytechnic University and Ajou University etc. have opened the TRIZ course for “Creative
Engineering Design Education” certificated by ABET. Specially main factors on why TRIZ
applications in Korea are most active in the World, will be explained in the view of the author
with some demos on Korean TRIZ books, TRIZ online/ offline education (& consulting) programs
and the good results that may be possible to be opened to public domain in Japan.

The first two sides shown (below) are the overview of TRIZ history in Korea. The Author writes that TRIZ
was introduced into Korea in 1996-1997, and it provided good case studies at Samsung Electronics, as
reported in TRIZCONZ2004, and such good results stimulated much the penetration and usage of TRIZ. And
today TRIZ in Korea is at the stage of rapid progress with excellent industrial cases and education for
engineers and in universities, the Author says.

[*** On the TRIZ activities in Korea, we have met several presentations which support this paper. They
include: Nikolai Shpakovsky et al. on TRIZ online training program (ETRIA TFC 2001)@ , Hyo June Kim
(Japan IM User Group Meeting, 2003) [5,1; Sun-Wook Kang et al. and Mijion Song et al. on TRIZ promotion
(TRIZCON2004) [21., Valery Krasnoslobodtsev et al. (TRIZCON2005) [5.]; Jung-Hyeon Kim et al. on the
TRIZ propagation in Samsung Electronics (ETRIA TFC 2005) [51); Valery Krasnoslobodtsev (A seminar in
Japan, 2006)E; SeHo Cheong et al. on the TRIZ promotion in Samsung Electro-Mechanical Co. (Japan
TRIZ Symp. 2008) [54]
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I. Overview of TRIZ in Korea

In 1996, 1997, Introduction to LG, Samsung first
Meantime, mot active and drop of TRIZ team at LG and slow

In 2004, Cases study at Samsung Electronics at TRIZCON2004,
Korea TRIZ Study Gr. | KTA & 5TA [Samsung TRIZ Asso. )

In 200&, Online Samsung TRIZ course (20,000 person completion)

In 2007, TRIZ intro. edu. for all Directors at R & D of Samsung
; basis for bigger result and TRLZ education for all engineers

In 2008, Interests in Business TRIZ, Online Mon-Technical course,
Good results at LG, LS Cable, Hyundai Auto. & medium size

In 2009, more TRIZ results & TRIZ expert in intemnational TRIZ
conferences as TRIZFest, ETRIA & Japan TRIZ Symposium

Korea TRIZ on rapid progressive curve

'96, 57 : Introduction at LG & Samsung

04 : Good results with Russian Specialisis
0T : Propagation inside big companies &

96 04 07 2009 2010 2015
* The Cases are niot opened by secret policy at companies in Korea

After obtaining successful results with TRIZ in big industries, such as Samsung group companies, they put
much weight in TRIZ education programs, especially online intranet programs. Now they have online TRIZ
education program in the public domain for a very cheap tuition (see slide below-left). TRIZ books have been
published in Korean language, including some original, non-translation ones (see slide below-right).

Il. Online TRIZ Education Program

= Korea is strong country on IT fields in the world.

= Most Kereans have enjoyed the online education including TRIZ.
Specially, TRIZ {16 hours) with dynamic multimedia animation,
are easy to understand, funmy and useful for TRIZ beginners.

= Those are opened to public domain with cheap tuition
(about 100 Japanese currency, yen for 16 hours) serviced

by “Samsung 305" ( ey muticamous co kr #)
(e credycom o)
and “Korea Polytechnic Univ.” (s ikpuacks )

“CREDU™ company

Appendix - Recent Korean TRIZ books (not translation edition)
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Hyodun, Kim Korea TRIZ Acco.  MIJumg, 2ong HoTask, Han Changll, Chied  Holong, EKim
20 (208 [Z00E)] [20T) 20aTy E0OT
On Creadiv On Buclnecs TRIZ on &0 Prinolpdss  Movel with TRIZ  On M n Eimiplfiad

= . e R

- Mew Easy & Cartoon-based TRIZ
books will be published before 2010;

1) Cartoon-based TRIZ Story book 1 (Series books by | §
Iechul Kim, Kyeongwon Lee, Jaswhan Lee et al)

2) TRIZ 100 f&§ FM (October, by Chankeun Jung,
Da Hye Jung and Kyeongwon Lea)
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The Author discusses on the factors contributed to the success of TRIZ promotion in Korea in the following

two slides (below). This summary is very interesting.

lll. Success Factor of active TRIZ application - 1

1) Compensating defects in ldea generation in “Improve” stage
of & Sigma process that is most popular during past 15 yrs

2) TRIZ champion, CEQ Shon Wook's strong support during 5 yrs
in initial stage at Samsung Advanced Institute of Technology

3) Direct intreduction from Russia { 10 Russian TRIZ specialists
not through U5 A, Europe and Japan) to biggest companies

4) Strategic Approach of TRIZ team at Samsung Companies
sharing big results at company-inside annual event
with top executive managers & many Engineers

lll. Success Factor of active TRIZ application- 2

5) TO0 TRIZ Korean translations and books
& Online TRIZ Education Courses to public domain

6) Currently, effective tool for “Creative management” at Samsung
& “Creative Environment” by Government administrations.

T} Almost Engineering Schools at many Universities have opened
“Creative Engineering Design” official and mandatory subject
for ABET (America Board for Eng. Edu.) certificates these days

B) TRIZ application education programs with seminar & consulting

9) Korean nationality to like new issues is more active and faster
than other countries compensating defects in “ldea generation™

The Author concluded his presentation with the slide

(right). The Author concludes that the TRIZ
activities in Korea are now in the stage of rapid
growth in its S-curve. This conclusion seems to be
supported by various facts presented here (and
probably many more not presented yet publicly).
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[On the second point of this conclusion slide,
Nakagawa made a comment during the Oral
presentation session, saying: "The name of 'ASIA
TRIZ conference' is not appropriate for the conference
organized only by Korean people. (Nakagawa
claimed on the same point a year ago for the case of
the 'First' event.)" -- After the Japan TRIZ
Symposium 2009, the Author and people in Korea
have thoughtfully changed their plan. They are now
calling for papers to "Global TRIZ Conference 2010 in
Korea" (or shortly "Korea TRIZCON 2010") to be held
on March 11-13, 2010 in Seoul. See their Web site

www.koreatrizcon.kr ]

Personal Report of Japan TRIZ Symposium 2009 (Part E. Promotion of TRIZ in Industries) (Rev. by Toru Nakaga...

IV. Conclusion

= TRIZ activities in Horea are on rapid progressive stage of the
S-curve of TRIZ and may be much accelerated in 2009 and
near future in viewpoint of author based on the TRIZ activities

= From 2010, there will be more domestic & intemational
“2= ASIA TRIZ conference” at Jeju Island, on Feb. 2010

{ TRIZCOM om April, TRIZFest on July, Japan Workshop on Sept, ETRLA on Nov.)

= Translation of other language for Korean TRIZ education
materials including books, some practical case studies and
TRIZ software hopefully in English and Japanese Editions

*** [t is interesting to think and discuss of various factors which contributed successfully or missed to
contribute to the promotion of TRIZ in your own (and various other) country (or company, university, etc.) I
would like to try some comparison below in the case of TRIZ in Japan, on the basis of the Author's view

points.

View points

Situations in Japan

1. Relation to previous
background

Japan has very strong backgrounds in various Quality Movements and
also in Creativity methodologies. TRIZ has absorbed only a small
percentage of such people. Integration and collaboration with various
such movements/methodologies need to be sought further.

2. TRIZ champions

TRIZ pioneers and leaders in Japan are mostly senior engineers and
middle managers. We have not succeeded in getting executive managers
who strongly promote TRIZ in the company-wide scale.

3. Russian TRIZ experts

In the early days of TRIZ introduction, we had various seminars by
Russian (and US) TRIZ experts. But soon afterward, we tried to study
and apply TRIZ by ourselves while introducing various classical and new
TRIZ thinking/tools through conferences, books, Web articles, etc. from
over the world. We do not think this a poor choice. Japan has its own
style of understanding and applying TRIZ, especially in the form of
integral use of QFD-TRIZ-TM and in the form of USIT.

4. Strategic approach inside a
company

Various approaches have been made in each company. Hitachi,
Panasonic, Panasonic Communications, etc. are the known cases of
establishing company-wide TRIZ promotion teams with success. Many
more companies have their own styles of promotion, mostly operated by
middle managements and having bottom-up organizations.

5. Books and Online education

Standard TRIZ textbooks have been published in Japanese translation
since the early days, and several original Japanese TRIZ books have been
published. Online education course of TRIZ is not available in Japan.
However, public Web sites, especially "TRIZ Home Page in Japan",
provide up-to-date high-quality articles in Japanese (and in English, as
you see).

6. Business application of TRIZ

Application of TRIZ in business and management areas is starting
slowly.

7. Education of TRIZ in
academia

There are about 10 universities, where TRIZ is taught. However, they
are mostly based on the individual work/interest by professors. We need
to do much more for TRIZ (or creative engineering design) being accepted
as regular subjects. Research of TRIZ in Japanese universities is also
still very weak. TRIZ is not recognized in academic societies in Japan.

8. Trainings and consulting

There are a number of TRIZ training/consulting firms, and also a number
of in-company TRIZ training teams. It is noticeable that many TRIZ
practitioners join voluntary study groups on open multi-company basis to
study and share TRIZ knowledge/experiences.
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9. Characteristics of people Japanese people are sincere to work and study.

Big companies introduced TRIZ software tools (in Japanese edition) since
-- TRIZ software tools the early days of TRIZ promotion. Companies have different weights on
TRIZ software tools, I suppose.

TRIZ community in Japan has had close and friendly relationships since
its early stage of 1997 and has progressed step by step to established
Japan TRIZ Society, NPO, in late 2007. The Society covers almost all the
people working and interested in TRIZ in Japan, including
vendors/consultants, industrial users, and university people. Holding the
TRIZ Symposium annually is its main job at moment.

-- National center in TRIZ

TRIZ Symposium in Japan has been held every year since 2005. It is an
-- National conference in TRIZ open national conference, and is partially international obtaining
presenters and participants from overseas as well.

Education of/with TRIZ in high schools and in elementary schools has not
started yet in Japan. We will need to get teachers interested in TRIZ. In
this relation, penetration of TRIZ in society is none at moment.

-- Education with TRIZ at
school

There are some TRIZ teams inside industrial companies and in consulting
firms. But we do not have TRIZ research/application centers in
universities nor in governmental institutes.

-- TRIZ research/application
centers

TRIZ is not recognized at all in the government or municipal
-- Governmental recognition organizations in Japan. Not taken in the programs, projects, policies,
organizations, etc.

*** Describing this table (and reading it again and agin for revision), I feel that we have a lot of things to do
for TRIZ in Japan and in the World.

Manabu Sawaguchi (SANNO University) [J11 O-24] gave an Oral presentation with the title of "On The Roles
of TRIZ at the Workshop Based on “Cross-industrial association” - TRIZ to facilitate Innovation Activities -". I
will quote the Author's Abstract here (leaving its conclusion part later):

The survey conducted by the SANNO in 2006 revealed that a majority of engineers lack
confidence in both “Innovation Power” and “New Product Planning Power”. Based on the
considerations of the survey results, in order to facilitate the discussion about “Innovation”, I
tried to develop “the discussion oriented workshop” based on “Cross-industrial association”, with
the preparations of the appropriate case examples focusing on “Innovation”. The workshop is
expected to be one of the “good fields” to seize the opportunities to enforce “engineer’s innovation
power”.

Therefore, in this presentation, I would like to introduce the highly- valued workshop programs
and a several unique case examples, which were utilized at the workshop focusing on the
technical evolutions as the empirical law in TRIZ field. On the latter of my presentation, I'm
going to introduce “attendee’s evaluation regarding the workshop”.

The Workshops were organized as shown in the slide (below left). Each workshop invites N companies (N= 4
to 6), with 3 participants for each company, and forms 3 teams having N members coming from different
companies. The Agenda of training in the Workshop is shown in detail in the slide (below-right). Since it
intends to be discussion-based training, the first day morning is devoted to forming friendly atmosphere by
self-introduction of members and of their companies. In the lecture part, the concept of 'Four Innovation
Patterns' is presented together with two elaborate case studies of innovation history.
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[The Features Of The Workshop] The Training Activities Of The Workshop
We held the workshop three times in 2006.
1* (September 21-22) 14 participants from 5 companies 10:00 1. Introduction OFf The Businesses At Each Company
2= (October 2-3) 12 participants from 4 companies zpmmﬁmﬁ .
34 [{November 1-2) 18 participants from & companies ™ "Explan each company's descnipiion of busnesses
: Day 12:00 -Representative at each company explains the features of businesses
I:L ———-=Lunich time #———————
*Basically, “Three Participants Per Company™. 13:00 3. General Consideration About Innowation [Lecture)
*Organized three “Cross-Industrial Teams” every exercise. "The hisg':-nlfnbednuz‘ges n Japan r'f—
*Practiced “Di o Onioried | Exsreiag™ "The ahilities to be required to future-oriented enginears Introduce two
' srssiannEn rese “Why they need the future-oriented thinking? case studies
*Exercises are based on” the Case Examples” developed | 4. Case Study <1> .
by mixing several ways of "TRIZ Thinking™ The history of development about coffee cup (made frompapd 10 St"“_ulaw
12 :00 <Group discussion= <Presentation < ectunse——— their
_discussion
fellowship banguets l

B:30 3. Case Study <=
What's the tuming point of Innowvation activiies about portable music players 3
<iGnoup discussion= <Presentation™ <Lechure:=
The history of walkrman
12400 ————=Lumnich fime =
13:00 &.Free Discussion
Cirganize the matters of concems about Innovation and make a choice of most
intenesting thing( it means selected theme). Then You should  initiate an exchange of
18:30 | views in regard 1o selected theme.

T. Workshop Trainer's Comments

g%

As the basis of discussion, the Author presents his concept of "Four Innovation Patterns", as shown in the two
slides (below). The Author uses the term Radical/Incremental innovation from the viewpoint of novelty of
technology, i.e. whether new/existing technology is used, while the term Disruptive/Sustaining innovation
from the viewpoint of threat against competitors, i.e. in relation to the business model. The four graphs
shown in the slide (below-right) illustrate the cases. [*** I am interested in the case of Incremental &
Disruptive innovation by use of 'feature transfer' of existing technology from a different area of business (or
industry) (upper-right graph), and also the case of Radical & Sustaining innovation by introducing/developing
new technologies while staying in the same business model (lower-left graph).] The Author describes that
there are a lot of unsuccessful cases in trying the disruptive (i.e. changing in the business model) innovation.

[What are “Four Innovation Patterns” 7] New Tecmologies D
Through the introductory lecture , Radical Innovation Incremental Innovation
I emphasized “the Importance of Innovation in z o

H ™ [T} = ! - - "\-.‘;.
Madem_ﬁm:iety anE Understanding of Four : A | £ I
Innovation Patterns™. Lot OF F
1 : Unsuccessful | = L
-L.L- Cases §
1) Radical Innovation V5 Incremental Innovation T 8 =
) L - s 2 ["Mew Technologies™ Oriented “Feature Transfer™ Oriented
(Mew Technologies)  (Existing Technologies) E:E:gﬁ 3 |Disruptive Innovation Disruptive innovation
From the point of view in “Hovelty of Technologies”. Model @ = —
| w -~
2) Disruptive Innovation VS Sustaining Innovation l E I S
From the point of view in “Threat Against ThereAre & | 2 — -
= " | Lot OF -
Competitors™ . Successul 3
pueee s J
;i “Mew Technologies™ Orientgd | “Step By Step™ Oriented
S | Sustaining Innovation Sustaining Innovation

During the Workshop the Author presents two case studies of innovations. The first case is related to the
coffee cups made of paper and deals with the innovation of making them useful for drinking coffee while
walking.

The slide (below-left) shows the S-curves of
evolution of coffee paper-cups, while the
slides (right and below-right) show two
stages before and after the innovation.

The Author breaks down the needed
functions and show them in the Functional
Diagram in a tree-style (slide right).
Relating each component of the cup to the
relevant function makes the design
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intentions clear. When a new requirement
(i.e., additional condition of Walking) is
introduced, the old design (i.e., having a
tight lip for prevention of spilling) is no good
confronting contradictions (especially with
easiness to drink).

{User's Final Furpose ) F:{Anyone) Drinks Delicious Coffee With Feeling
Comfortable While Walking
Condition : Setting Or Standing While Drinking +Walking (Dynamism)
In “Meeded Function” Defined From The Point COf View In “Functional Analysis™
("~ F,Prevent Decreasing Temperature (Heat-Retaining Property)
F,Make Easy To Drink Coffee (Easiness To Drink)
F.¥eep Cofiee [The Degree OFf Keaping)
F,Make Easy To Hold Coffee Cup (The Degree Of Holding)
F,Make Easy To Move Coffee From Cup To One’s Lips(Mobility OF Coffee)
\_Fy Prevent Spiling Some Coffes [Prevention of spilling )
F.:[Anyone] Drinks Delicious Coffee With Feeling Comfortable
‘While Walking -X

[2nd Functional Diagram]

The introduction of a pin hole in the lid
solved these contradictions (see slide below-
right). This brought in a new style of
drinking coffee even while walking (mainly
contributed by Starbucks, in Japanese

A :Good
society). [*** I am not sure to which pattern . il Contragistion _
of innovation the Author is assigning this el T2 P - —— | F-:F“."‘.’"ﬁ';“
case; maybe to the incremental sustainable — |g=de. | F=aica Br ok Of Spilling A
’ Y i L Additional Reguired Funotion

innovation.]

W Confradiotion |
| Fy- Holing B .-I Fy- Woblitty Of Coffes |‘

Idaality {User's Final Purpose | F:{Anyone) Drinks Delicious Coffee With Feeling
i | Comfortable While Walking
Canmed Flactis N = = - = o . .
— Ty ::T:'"-ﬂm", Condition : Setfing Or Standing While Drinking +Walking (Dynamism)
ﬂ""m:t“"' a In “Meeded Function” Defined From The Point OFf View In “Functional Analysis™
F,:Prevent Decreasing Temperature {(Heat-Retaining Property)

F, Mahe-Eas'_.lTuEhmk Caoffee {Easiness To Drink)
F ‘Keep Coffee {The Of Keeping)
F :Make Easy To Hold Coffee Cup (The Degree OFf Holding)
F,:Make Easy To hheﬂuﬁeeanD.anQ‘Est&[MDhlrty Of Coffes) |
I'—=I ‘Present Spilling Some Coffee (Prevention of spilling )

F-:[Anyone)
Feeling Comfortable While Walking :A

Drinks Delicious Coffee With // /-"

.--'J_,.- -
[3rd Functional Diagram] __,.f_'_'::'.:-"’i //
A :Good |
. 'l.-'-.- - I|
B: passing | F: seat- F;.: Easihess To F Keeping B F P|'E.|'E|'|t|:r|'| |
grade Retaining Drnk A |
Propery 8 i dditional Required

X: Bad

NN mAne Linkerary D Al el Tima Funubnn

F Mnun;.-n:\rl:am: A e

As the second case study, the Author discusses the innovation and evolution of "Walkman", developed by
SONY.

The Author shows the
innovation/evolution stages of

g. Intoducing addiional useful functons (ransfer of useful
funciions from surmounds nwention of new functions

[Case Example]

Etamdard typs

Y

lCassette-type tape “Walkman"

SONY's "Walkman", i.e., cassette- o e WS .
type tape recorder/player useable 2 | viewpoint 1 (Basic) : Sth Generation 4&];
while walking. In the slide (right), | & 5. Inrodueing comertand hoary mmﬁ = i%80's) | h
the Author describes the o _ e ¢ Minimization of Cost
development of "Walkman" in the é, T — —— ﬁgﬂﬁﬂgﬁ?m[\'ﬂm?

1st to 5th generation. The most =] diagneestic) S ' ' Maximization of Reliability
general way of S-curve evolution of 3‘; . ot )
technical systems are described in - Re—— u;eful ! e
the right column in the slide, while functions 3nd Generation{WES01) .

“Continue to improve (Around 1387

Maximization of Primary

the characteristic functional =

; ; jalzation for  betier
development of this product series m e

is described in the left column

Function .

boxes Ea.Lh'lruElsﬂzaJnn for  prowiding
. mm'ﬂﬂ_ﬂrﬁﬁ /| 2nd Generation Stabilization of Primary
7 {WM20)(Sale 1953) Function
1.Redlization of prmary \ f
useful funciion . 1st Generation [TPS- Realization of
_.___;_F,.. 3 !l L2} (Sale 1979.7.1) Primary Function
3 =
SO00F  SANMO Unvesity (M SERECEICHT Til'l'iﬂr

The slide (right) illustrates the

24/29



Personal Report of Japan TRIZ Symposium 2009 (Part E. Promotion of TRIZ in Industries) (Rev. by Toru Nakaga...

evolution stages from detailed : —
. . . g . [Case Example] | Design of respect for the individual ) ) Mutirunotiona
viewpoint, i.e. concrete technical Thltfunctional type” { inchuding radio funciion ete.) frpa .
. . [T ] o
measures to realize the functions. o  Cassetie-type tape “Walkman pep— =
Along with the successful 3 | viewpoint 2 (Detail) mﬂ"“"“ﬂ"m*sﬁ il . mmﬂ! ,
development of various elements s Follaw out sonwenlonos | | noiSy emvironment -, (19905) W
of system, some contradictions g Follaw out sttty 'I“:"“‘_:"'*“':"' Evalution * Ui Minimization of Cost
among components grew and e '“I."E‘ v =oh fion £ 4th Generation{WM-EX35Y)
; o S S=| realize stabiizaton for (1583-1394)
needed to be solved to get in the € | romowout _a° & | autoreverse Masximization of Refiabili
next stage. E me‘_ < imization of Reliability
gt r
o " & | Realize the size of cas -ype Maximization of
» | Real signifance of Walkmar') “ Efficiency
The Author also analyzes the s Contradiclion EvoRAion - 3rd Generation(WhSOH) ;
evolution from different g (One of Innovative solutions o ealize ~Continue to improve (Around 1257)
viewpoints, including lightweight, y mwﬁbb} From cyfindrical - motor f;'la;i::?iwiﬂﬂ of Primary
. mihor u o "
hour of use, and price [though the B x {
i g E—
slides are not shown here]. [l T ———— ; - _
@ significance of Walkman") Znd Generation Stabilization of Primary
e [WZ0){Sale 1383) Function
= #
: ! 15t Generation (TPS- _—
headphones vd‘ievd&y, | Realization of
———— L o L2} {Sale 1979.7.1) Primary Function
SO0 SANMO Univemity (W SEWETLICH) Time

The slide (right) illustrates the evolution of
portable, oral recorder/players in a larger
scope. Five S-curves represent reel-to-reel
recorder, radio cassette player, cassette-type | &
tape Walkman, CD/MD-type Walkman, and ;
finally iPod, respectively. The Author
evaluates the appearance of cassette-type tape
Walkman as a case of Disruptive innovation
and that of CD/MD-type Walkman as
Sustaining innovation, both led by SONY.
And the appearance of iPod, i.e. a network-
type player developed by Apple Corp., is
(probably) a case of Disruptive innovation, the

Case Example About Innovation Path(1 )

“H0ONY" have fallen

Author describes. - behind “Apple”
.

Then in the following two slides (below), the = [ SONY At Growth Stage]

Author discusses about the growth and r.,uf e ——

maturity of SONY, as a representative case of (R p— Time

evolution of business in its power of

innovation.

[Sony's Growth stage {from inauguration of business-1980°s] mpe
Sany had the big power to get "No17in new market by
*Apge of founders { lbuka & Morita): They actively tried to create "New market” producing “nefwork type Walkman™ by utilizing Sony's
't depend market ressarch existing strong technaologies, which have been
They didn’t o o ) sophisticated through the development activities regarding
*Sony became one of destructive innovators. cassettetype tape and CO/MD type Walkman. But, Sony
*Sony had created twelve products based on destructive innovation wntil 1982 unfortunately avoided proceading the way of realizing the

network type Walkman. As a result of that, Apple got the

ntative bout destructive innovati
[Represe asesa fve innovation by Sony] heals of Sony with the develspment of i-POD.

-Sony developed "Portable transistor radio™ by utilizing transistor technology from  Western

Electronics in US. At that time, the majority of adolescents in US love Sony's portable radio.- Conclusion
-Sony developed "Cassette-fype tape Walkman™ in 1979 and it received overwhelming support from The resistance against “Innovation activities™ are usual
all comers of the world. phenomenan at the companies even Sony. Therfore, even
At the time, Sony respected “field-oriented management ™. if incumbent (Sony) has the priorty to realize Inmovative
products, their speed to shift from conventional o innovative
Sony's maturity stage (from 1990's-now) products are relatively late.

*Sony changed to a sustaining Innovator.

*Sony has been focusing on products based on sustaining Innovation since 1982,
*Sony respects market research.

[ Representative cases about sustaining innovation by Sony.]

-Sony developed "VAND P51 and P527. These products are very popular for customers because of
highly-valued products. But these products are not destructive. They are representative cases of
sustaining innovation in existing market

-Sony shifted from “field-oriented management”™ to ~American-style management” since 1990's.
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The Author conducted the Workshops by using the two case studies described so far. Then, the Author
concluded his presentation by mentioning the participants evaluation of the Workshop. I will quote the
conclusion part of the Author's Abstract here:

To conclude, the majority of respondents (37/45= about 82 %) at some workshops imply that their
ways of both looking and thinking at things were changed through the workshop. What this
result makes clear is that the workshop is “one of the good fields” to seize the opportunities to
enforce “engineer’s innovation power”. Moreover, it is particularly worth noting that nobody had
negative answer.

Mitsuo Morihisa (SKI), Hiroshi Kawakami, Osamu Katai (Kyoto University) [J17 O-21] gave an Oral
presentation on "Spreading and Socialization Model of TRIZ by an Activity Theory Approach". First I will
quote the Authors' Abstract:

TRIZ is going to raise expectations for the technological breakthrough, as it has richer contents
on invention and creative inspirations than any other problem solving methods. In this paper,
benefits not only of the symbiotic systems theory that yields each full inherent characteristics
with harmonious symbiosis among Man, Systems and Environment but also of the Activity
Theory model by Yrj6 Engestrom, the world’s leading researcher in learning sciences and
education are shown. The Engestrém’s model that stands on the minimal triangle model
invented by L.S. Vygotsky, the Russian psychologist was considered to give both theoretical and
practical contributions to the symbiosis.

As you read in the Abstract, this presentation is somewhat theoretical but clear because the Authors use
diagrammatic representation of their models. For the purpose of discussing how to spread or promote TRIZ
into society, the Authors use three theories/modelings; i.e.,

(a) Mediation theory model by L.S. Vygotsky

(b) Activity Theory model by Yrjé Engestrém, and

(c) Man-Systems-Environment Symbiosis model by Osamu Katai et al.

The basic model by Vigotsky Theory on psychological process

compares the psychological processes of animals and men Vygotsky's Triangle
of animals and of men, as shown in ' '

the slide (center). Using Artifact Animals’ e -

(e.g. tools/languages) is the unique conditioned stimulus Artifact (Tool/Language)

characteristic of human

psychological process. This e
Vigotsky's triangle model forms the Humane unique o
basis of the present study (slide psychological characteristics
right). Thinking and S
king and Speech Subject Object
Whitten by L.5. Vygotsky a 5

Translated by ¥ _Shibata

The Activity Theory (by Engestrém) considers the relationships among members of (animal) species and
naturalistic environment, in the three steps of evolution (of animals) as shown in the three slides (below). In
the stage of lower evolution, the relationships are simple and direct as shown in the slide (below-left). In the
cases of higher evolution of animal species, there appears a Community, Rules/customs, Division of labor, and
even Tools (slide below-center). In the case of humans, the parts of Rules, Division of labor, and Mediating
artifacts become much much larger and form the human culture (slide below-right).
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Activity theory structure of animals at Activity theory structure of animals at Mediating Artifact
lower evolution process of species higher evolution process of species {pencil and paper, chalkboard PC language, TV,
Tools teaching implement text, etc.)
Individual Survival
{acts individually) -
Individual Maturalistic Individual et
member of environment member artificial Subject Object =5
species '|I environment
Outcome
Social ife Collective life ]'|
each other ) {act as a group) |I R
Rules/ Division Rules Community Division of Labor
Customs of Labor Rules of conduct, teachers,admini- principal governing
Another members of species ] class nules et fw miﬂ m';aﬁing.
{conglomerate) Community leaming, etc.
Then the Authors have found the correspondence of their own — -
. L i . . , Arti. Mediating Artifact
model of 'Symbiotic System of Man-Systems-Environment 5 .
X = . X y |fact (pencil and paper,chalkboard, PC language. TV,
with the resultant Activity Theory model (slide above-right). " teaching implement text, stc.)
Thus the Authors' final model is shown in the slide (right). B
The central level is Man; Subject is a man who acts on 1
another man, i.e. Object, resulting some outcome. The small |2 |man . .
. . . . s T Subject Object =
upper triangle is the original Vigotsky' triangle, whose top I Outcome
node (Mediating Artifact) forms the upper level in this L=
diagram and is now interpreted as the System in the Authors' s
MSB Symbiotic model. At the t.)ot‘tom in thls slide, the‘ ¥ Rules Community Division of Labor
Environment of the MSE symbiotic model is shown to include |S [Envi| pujesof  teachers.admi- principal. goveming
Rules, Community, and Division of labor. The Authors apply |I ["0 | conduct ~ mistrators.pare- body.teaching,
. . c . . E (™M gz rules. nts students specialist teaching.
this model to the educational activities, especially the M : \earmi
et eaming,etc.

training of TRIZ in the present paper.

The following two slides (below) are the applications of the present model to the education activities of TRIZ.
Particular attention is paid to the cases where the students (i.e. Object in this diagram) are invention
beginners (slide below-left) or veteran engineers (slide below-right). [The differences shown in these slides are
not so large but the readers of this article are already familiar from their experiences, I hope.]

Educational activity model example for invention beginners Educational activity model example for veteran engineers
S | Arti- Mediating Artifact S | Arti- Mediating Artifact
Y fact | dJinvenfion and idea know-how pafent specificalion efz. Y fact | ETRIZ Theory. TRIZ Sofiware
T ETRIZ Theory, TRIZ Softwars M @Invention and idea know-how,patent specification, etc.
E: Subject Object  [Dutcome: '? Subject Object Outcome
+ Invention instructor Invention inventian * TRIZ practitioner Veteran Vieleran
O |Man | . TRIZ practitioner beginner = | beginners O|Man | - Invention instructor enginesr =) | engineers
» Invention beginner &3n leam T - Weteran enginesrs can leam
T e effect of the effect of
| T symblotic | T symbikatic
i system C EyEEm
sirough his g througn his
own actual oA achual
5 Invention 5 '""‘E"nm“"‘
ayperience. EXpenance.
Y Y
5 : = 5 - ——
T [Envi- Rules Community Division of Labor T |Envi- Rules Community Division of Labor
ron. | +Oorewihan - Invention insructor - Invention process study ron- | = Qgre wihan -TRIZ practiioner  .TRIZ practice training
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The aims of the Authors are to discuss (and solve) various contradictions in the TRIZ education.
Contradictions are shown in the four different levels in the following four slides (below). Contradictions in the
first level appear in each of the 6 vertexes of the diagram (slide below-left). In the slide an example is shown
for the case of contradiction inside the Tool (i.e., contradiction between usefulness and exchangeability of a
TRIZ Tool). Contradictions in the second level appear between the 6 vertexes (slide below-right). An example
is shown between the Tools and Division of labor (in the sense that a useful TRIZ tool needs (or become
effective only with) promotion by a key person in a company.
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The first contradiction
Contradiction which appears in each
top of activity structure as the inside

tangle to appear.
ArtifactiTools

[A TRIZ-related example]
The tool is tnged with the
duality that an aspect of the
exchangeability contradicts the
usefulness.

Many TRIZ practiticner choose
the ool while taking the
usefulness of the tool and
exchangeability with the cost
into consideration.

Subject Object

= Bathe

Rules Community Division
of Labor

The second contradiction

Contradictions which appear between & tops
of the activity triangle structure.
[4 TRIZ-related example]

Divigion of Labor

ArtifactTools
TRIZ and TRIZ tool hawve
the possibility of producing
a mew breakthrough.
Contradiction will appear if
we work within the limited
technical staff. Excellent
key person is necessary
for promotion.

ArtifactiTools

Rules Community Division
of Labor

Higher levels of contradictions are also noted in the following two slides (below). In the third level, the central
activity (represented by the 6 vertexes diagram) (e.g., the TRIZ education activity in the present focus) meets

contradiction/conflict with a neighboring activity in the same category (slide below-left). Further in the fourth
level the central activity meets contradiction with adjacent activity in a different category. The Authors make

these contradictions clear with the hope that TRIZ can be applied to each of the contradictions.

The third contradiction
Contradiction which appears between central activity
and | Meighboring activity | (same category from the central
activity)

Artifact/ | Neighboring activity |

Tools ﬁ
,/: [A TRIZ-related example]

When a TRIZ practitioner starts

Ohject new invention activity using TRIZ

=5 Out theory and tool (central activity),
come the third contradiction appears
between the paper-and-pencil
traditional activity (neighboring
activity) and the new invention
activity using TRIZ theory and tool
(central activity).

Subject

Rules Community Division
of Labor

The fourth contradiction
Contradiction which appears behﬂeen|£:mtmlacﬁvily
and [ Adjacent activity | (different category from the ceniral
activity)

| Adjacent activity |
Artifact/
Tools

[A TRIZ-related example]

When a TRIZ practitioner staris
to promote TRIZ activity
{central activity), his boss

Subject Object sometimes refuses it because
=0ut  ofthe lack of the budget.
S

In this case the fourth
contradiction appears between
the budget activity (adjacent
activity} and the TRIZ activity
(central activity).

Rules Community Division

of Labor
Central Activity

The conclusion by the Authors is shown in the slide (right).

*** [t is important that the present paper introduces the
Activity Theory in the discussion how we should educate
TRIZ to different people and how we should promote TRIZ in
industries and in society. The framework of education
activities has become much clear in this presentation.
Various contradictions we meet in TRIZ education/promotion

need to be revealed and solved step by step.

Conclusion

1.Symbiotic systems theory may be useful for the
TRIZ spread and socialization, but by combining with
“activity theory” more theoretical and practical
improvement will result.

2. The TRIZ contradiction problem solving method can
be usefully applied to the TRIZ spread and sociali-
zation also in case of “activity theory™.

3. Activity theory model can be used as a Human-

Computer Interaction tool of collective creativity for
visualizing and sharing of leaming activiies.

5. 3.
Top of Parent . 2. 3. A Integration ||6. Case 7. Education |(9. Patent
- 1. Outline . Methods - - . -
this page |[|page |[|T— Organization||Keynotes —in TRIZ with other Studies Promotion [land Studies
— methods Academia

TRIZ TRIZ TRIZ — llR17 Symp [|Japan

Symp Symp TRIZ Symp || Symp 2008 TRIZ Japanese
10. Non- 11. 12. 2005 2006 2007 = =
— = == . 2009 P— P P— Personal Society page
technical Miscellaneous [|Concluding _ Personal [|Personal Personal -
— Official Report R " Revort Report Official ™

page ﬁ e —eRort _ Page
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