Personal Report of Japan TRI1Z Symposium (B. Methodology of TRIZ) (Toru Nakagawa, Mar. 2011)

™ TRIZ Forum: Conference Report (23-B)

Personal Report of

TRI

YIRIIL
2010

Tha Sixth TRIZ Symiposium in Japan

The Sixth TRIZ Symposium in Japan, 2010

Held by the Japan TRIZ Society, NPO,
on Sept. 9-11, 2010, at Kanagawa Institute of Technology , Atsugi, Kanagawa, Japan

Part B. Methodologies in TRIZ

Toru Nakagawa (Osaka Gakuin Univ., Japan),

Dec. 8; Dec. 14, 2010; Feb. 28, 2011

[Posted on Dec. 30, 2010; Mar. 13, 2011]

TRIZ Home Page in Japen il

For going to Japanese pages, press [Jgm buttons. Japanese translation of this page is not scheduled.

Editor's Note (Toru Nakagawa, Dec. 8, 2010)

This page is Part B of my Personal Report of Japan TRIZ Symposium 2010. Please see the Parent page ﬁ for the
overall description of the Symposium and the general introduction to the Personal Report. I am thankful to the Authors
for their permitting me to quote their slides here for introduction. Click here for the PDF file of this page of Personal

Report.

The following table shows the presentations to be included in this part. But currently only the top two articles are
reviewed. (Since my reviewing work is much delayed, I have chosen to work on selected articles first independent of the
topic categories. See the parent page.) (Dec. 8, 2010)

Editor's Note (Toru Nakagawa, Feb. 28, 201): T have just finished writing this Part B, with so much delay. I am now
going to get the permissions by the Authors for me to quote their slides, and to post this Part B on Mar. 13, 2011.

Code || Author(s) Affiliation Title of presentation Agenda | Review Posting of
individual
paper

J104 || Manabu Waseda University Application of TRIZ for 1st day | B (Dec. || JTS Official

Sawaguchi Product Planning — PM 24, 2010) || site
Development of Innovation- | L-2 RA EEx
oriented TRIZ — (Dec. 1, 2010)
J08 | Kurosawa, What are “The Laws of 2nd day | Bl (Dec.
Shinsuke Systems Evolution” — TRIZ, PM 24, 2010)
Phenomenology and the 0-11
General Systems Theory RB
E07 | KyeongWon | Korea Polytechnic Quick TRIZ Process and the 3rd day | B2
Lee University, Korea Related TRIZ Activities in PM (Mar. 13,
Korea 0-21 2011)
RB
E03 | Hongyul TRIZ Center, South OTSM-TRIZ Guide to 3rd day | =l
Yoon Korea Increase Effectiveness of AM (Mar. 13,
Root Conflict Analysis 0-17 2011)
RB
J01 [ Masahiro IDEA Ltd. How to Make Good Concepts | 1st day | K
Kuwahara from Your Ideas Created by PM (Mar. 13,
TRIZ O-5RA [ 2011)
J15 | Shinichi [TRIZ Spreading/Use Study of Development-type 3rd day | =l
Matsueda, Study Group of Japan TRIZ tool (part 4) PM (Mar. 13,
Satoshi VE Association Kansai — Case Study on Substance- 0-20 2011)
Hirono, Branch]: Field Analysis / Standard RA
Toshiaki West Japan Railway Inventive Solutions —
Masaki, Company,
Makoto OMRON Corporation,
Unno, Nitto Denko
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Kazuyasu Corporation,

Tkeda, Kawasaki Heavy

et al. Industries, Ltd.,

Sekisui Engineering Co.,
Ltd

J11 | Hideaki MPUF-USIT/TRIZ Study on USIT Operators 2nd day || B=l
Kosha, Study team Application Examples (2) PM (Mar. 18,
Yuji Mihara, P-A3 2011)
Noritaka
Nakayama,
Toru
Nakagawa,
Kouichi
Nakamura,
Hirotake
Makino,
Kazushige
Aoki,
Hideki
Oomorli,
Tatsuhiko
Atsuta,
Tsuyoshi
Todome

[Note (Mar. 13, 2011): The presentation by Yoshiharu Isaka has been moved to Part D (Case Studies in Industries). ]
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Part B. Methodologies in TRIZ

Manabu Sawaguchi (Waseda Univ.) [J104, L-2] gave a 'Special Interest Lecture', i.e., an invited lecture (60 minutes) on a
topic requested by the Symposium organizers, with the title of "Application of TRIZ for Product Planning — Development
of Innovation-oriented TRIZ —". Professor Sawaguchi recently moved from SANNO University/SANNO Institute of
Management to Waseda University. The Author's Abstract is quoted here first:

It was found from the result of my previous study that Japanese manufactures are confident in both
“Quality Control Techniques” and “Development Power of New Technologies”, in the meantime, face
challenges in connection with both “New Product Panning System” and “Innovation Power”.

However, Japanese manufactures should not continue “catch-up strategy”, which always focuses on high
quality of product with reasonable price to insure product value, because they have to avoid a comeback by
developing countries like “BRICs”. That is to say, BRICs have an ability to realize “high quality of product
with low cost” already. Under the circumstances, they are out of options but to be “a front runner” in
overseas markets, implementing “Product Innovation” to create innovative new products effectively.
Therefore, I think that it’s very important for them to build up effective “Innovation Oriented
TRIZ=Systematic Innovation Approach (SIA)” with utilization of “limited Management Resources”. Let TRIZ
now come to “this field” (to realize a front runner strategy) as “a big role” to build up “SIA”. In order to
realize “SIA” based on TRIZ, I want to introduce “a model of SIA”, which combines TRIZ method, some
marketing techniques and functional analysis in VE to plan and develop innovative products systematically,
in this presentation.

The Author starts his talk with his
questionnaire survey results on the
features of Japanese manufacturers.
He obtained 145 answers from 82
participants at his MOT seminar and
63 participant at an pan-industry
social event. They are mostly
engineers and managers in
manufacturing industries. First
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question was the evaluation (in the
points from 1 to 5) of their company's
strengths in 11 aspects. The slide
(right) demonstrates the top 3 highly-
evaluated aspects and the worst 3
aspects. With these results, the
Author shows at the bottom half of the
slide the general structure of Japanese
manufacturing industries.

Highly Evaluated (Best 3) Mot evaluated highly (worst3)

Brand Image M Structure Of New Product 2.58
Planning Stage

Capability Of Quality 3.39 Innovation Power 2.69

Management

Product Development And 3.28 Availability Of Education For | 2.76

R&D Capability Engineers

The Score Difference Between The best 3 And Worst 3 Differs Significantly (Level Of
Significance:0.01) Through Statistical Hypothesis Testing.

Consideration regarding [Q1]

contrution (| capability of Guality Management{Best2) |

Companies are confidence of

-

[ —

“Brand | Best1)™ .
rand Image (Best1) * Structure Of Manufacturing Stage
(Besta)

They are confidence of "PD and

| They are "Advantages™ at Japanese Manufacturers |

RE&D capability(Best2)” too bt
—_ Japanese Manufacturers are confidence in applied
on the technologies for commercialization of product
other
side of It's Very Important To Solve This GAP.
the coin

Very Low Appraisal To "The Structure Of Mew Produ
challenge!

o Manabu Sawaguch

=l

ct Planning Stage (Worst 1) =Most Important

Japanese manufacturing companies are confident in their brand images and product development and R&D capabilities,
but not much in the structure of new product planning stage. The Author interprets these facts with the historical
background as shown in the slide (below-left). The slide (below-right) summarizes well the history of Japanese economy
for these 50 years and characterizes the images of engineers required for each stage. They are: Field-oriented engineers
(with IE and QC), Cost-conscious engineers (with VE and Taguchi Method), Customer-oriented engineers (with QFD and
CS), Environmental-conscious engineers (with 3R and Environment assessment), and Future-oriented engineers (with
New generation product, and Risk management). General trend is the decrease in the weight of Improvement while the

increase in Radical Innovation.

General Speculations {Hypothesis)

1) At one time (1260 to1820°s) : Age of "Kaizen Activities™ basad
“Catch Up Strategies

o reduce “Mural{unevenness),Murilburden) and Muda({wastefuln
at downstream stage (manufacturing, manufacturing technigue,
quality management and so on) by SQC, TGM and so0 on)

»>» Japanese companies have self-confidence against challeng
downstream stage .

“Front runner strategies”
=»2> Japanese companies have to organize "Education for

power with creativity”™.

»2>Mainly focus on "Education for Engineers” with sense of “Kaizen”

2} At the present :Age of Problem-salving” at upstream stage (R&D,
new product planning, development &design and so on) based on

Innowative Engineers” as soon as possible , improving “Innovation

Then the Author goes ahead to discuss the
nature of Innovation. The slide (right) is

Improvement

Radical
Innovation

Turning Point  Raquired Engineers Main Activity
o in society
High [Field-Oriented Engineer] *“Industrial Engineering
Econsmic «Quality Control etc.
_| growth
= 1960's -1972
=55 = 1 *Walue Engineering
:E; Fost—Cm Engnee'l =Taguchi (Design for
19721990 Stabilization of Cuality).
es at T
After bubble ] L *Quality Function
economy Customer-Oriented Deployment
burst 1931- Engi «Customer Satisfaction
wid Activities
| *3R Activities for
Present Environmental-Conscious B e
1% Engineer  Environmental
Assessment .
Mear — *RE&D Activities for Mew
Future FmEl'mm Generation Product
neer
-2020 - Risk Management for
near futurs

constructed from the opinions of 45 engineers

working at Japanese big manufacturing
companies.

Now the focus is how to develop new
product/services. In the following two slide
the Author discusses on the basic process of
ideal new product development. In the
planning stage, technology prediction with
marketing should be done. (1) By future
prediction activities, scenarios focusing on

S,

near future should be created. Then (2) new
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product planning need to be designed. In the 5 What is “Innovation”?

development stage, Design to cost with . . , I g et ot N

. N . . E’SFCHK"E! are enginears Working apanese man SCIUres in section mark
SOIu_tlon of technical COI:ItI‘adlCthl’l need to be We wrote down their opinions about “Innovation” on each Post-it and tried to organize their
achieved. Thus (3) basic concept of new opinions by utilizing K.J method (affinity diagram).

product should be designed.

Focus On Mew Markets Focus On Mew Markets

With New With Existing Personal skills

Technologies 7 Technologies 17

W

| Gradual Innovation (improvement) |

Individual passion

| Something of high value added |

/1

Developmentof
Technologies and : L=
R&D :

T

|
il
.

6. Basic Process of Ideal New Product Development

< Development and Designing Activities -

h | Designing Basic concept of Mew product '

Viewpoint of problem solving Idea generation,
embodiment evaluation

— Thag-mlnuml Righly-valued new
mll /| product planning basad on n

| Designing new product planning .
Viewpoint of marketing, social analysis, MWEE:::)
—

Then th,e Author ?Xamines the nature °f_ 7. Survey about Innovation Regarding “Big Hits 107
Innovations by using "Best 10 Big Hits" in

recent Japan. As shown in the slide (right), the Surveyed “Best 10 Big Hits (from 2000 to 2008) are selected from “Mikkei Trendy

. . . * based on some criteria we defined.
Author first selected "Best 10 Big Hits (form ) -
2000 to 2008)" f "Nilkkei T Py b Hesp?ndents are 168 {male 87, female :81) students, mainly first-year stl.lc_lerlt,_ _
0 rom "IN1KKel lrendy" journal by participated at lesson about “Technology and Management “at SANNO university in
using some criteria. And then 'Best three' and 2009.
'Best one' of them were voted by 168 students Other respondents are 28 (male 27, female:1) businessperson participated at pan-
and by 28 businesspersons. These voting industry social event and other MOT seminars in2009
revealed essentially the same results, the Surveyed “Best 10 Big Hits"
Author says. E-money, iPod, and Wii were 1. Wi (Wil and its soft wares) 2. iPod
found to be the best three, in these voting. i i series of iPod including iPhone 3G)
3. D05 (DS and its soft wares) 4. Blu-ray Disc
Then the Author discusses the nature of these 5. Cross walker in Wacoal &E"'!'““J'EY {Efd"“"“': maney based on card
. . . . . type in Japan
blg hits one by one in the fOHOWlng two slides 7.Functional tea (For examples:Healthya |8. Zero drink (Beverages based on "Zero
(below). green tea developed by "Kao™ and Black |concept ™ like zero calorie or mon-alcohol}
oolong tea developed by Suntory in Japan)
8. Mew wash-dryer (Drum typed washer- | 100 “UNIGLO" in Japan (Pioneser of SPA)
dryer}
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Speculations about [C3]
| Features of E-money: Occupancy (28.9%) 1st ranking |

“MNo need wallet™ "Mo crowded station near gate . Latent required
functions are realized in Japanese society.

E-money system gave “Big Impact to Society™, even existing technologies.

Service—oriented Innovation
=Creation of new market place with applied existing technologies™

[ Features of iPod(including iPhone36) : Docupancy(27.7%) 2nd ranking |

Mobile device with App store looks like innovative new business model.
This business model realized a lot of latent required functions.

[ solution of contradictions like Compact size VS Great capacity,
| Downsizing ¥'5 Enlarged character and so on

| A variety of software foriPod have been supplied on Web. |

[ Features of Wi &its software: Decupancy (22.0%4) 3 ranking |

Applied existing technologies in IT field were ufilized to realize highly-
valued unique softwares for Wi

Wii created new demand to play unique game like fitness in virtual
field for not only younger generation but elderdy

Service—oriented Innovation
=Creation of new market place with applied existing technologies™

What is denominators of Best Three products 7

1) In order to realize such products, “Innovators™ don't use Mew
Technologies, but existing technologies.

2}"Innovators” realized radical Innovation in Service or Business
field.

3) Provided service and business have big impact to society and
realized Innowvation with Mew market creation

="Creation of new marketplace with applied existing technologies

As shown in the above slides, E-money and Wii are characterized as Service-oriented innovation, while iPod as New-
business-oriented innovation. The descriptions of the nature of these Best Three products are interesting: (1) In order to
realize such products, Innovators don' use new technologies but existing technologies. (2) Innovators realize radical

innovation in service or business field.

The Author's (yet tentative) conclusion is interesting (slide (right)).
Since the Author's Japanese slide seems more informative, I would

like to translate it into English here:

The approach for matching the technology development (or evolution)

toward the society evolution is important.

{Conclusion)

It is very important to practice synchronous
approach like combination technologies with
grasping the trend of society in near future.

On the way to creative Innovatien, Innovators

Namely, in the creation stage of innovation, matching the technology
toward the trends of near-future society seems to be the key to
success, while the technology to be matched may be either application
of existing technologies or challenges of new technologies; the origin of
the technology may not be so essential in this relation.

have to make a effort to be highly valued
technologies in near future by grasping Trend
of society .

Now the Author discusses the Mega Trends
in the current stage of Japanese society.

There are a number of mega trends as | Tendency to mamy , Women's participation (LRF)
shown here, and many more not shown here later in society

explicitly. Such mega trends give us various 1t N I&:;:tmo“
Latent Required Function (LRF) which | ﬂet';’ . | Aging society with fewer children (e
suggest new possibilities of business activity : : e

and also pose various Latent Contradictions ma?mg foreign Lo i el

(L.C) which urge us to solve for new i

opportunities of radical innovations. This
type of diagram seems to be useful for
further consideration.

Increase in longevity

medical care

Rapidly improving image
analysis technology &
computation engine

money

+ Become popular for
Smartphone

8. Mega Trends in Modern Japanese Society

« Increasing national cost of

>
;l_ﬁ I =k
| Escalation in interest of health [ L

+| Become huge and popular for E-

= | Become huge and popular for
| 3D TV

+ Coming the age of
‘ cloud computing

& Manaba

Tawaguoh| 42

On such a basis, the Author shows the perspective of
Innovation-oriented TRIZ activities, in the slide
(right). The bottom half is related to the activities for
improved product planning, which try to meet the
VOC (Voice of Customers) in the existing market by
using VE and QFD approaches in the planning
phase. For the purpose of planning next-generation
products, it is essential to understand 'Latent
Required Functions', on the basis of the (mega)
trends of society and technology. For this process to
predict the VOC in near future, Innovation-oriented
TRIZ need to be used, the Author says. In realizing
such a plan of next-generation product, there can be
various 'Latent Contradictions'; thus they need to be
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graSPef_l and S({lVed by utilizing TRIZ thinking, as 9. The Perspective of Innovation-Criented TRIZ Activities
shown in the side. - — —
= || Grasping and solving “Latent Contradictions”- =
gﬁ Utilization of TRIZ Thinking ) 3
T & E, = = =8
point E Mext Generation Product Planning g %
- Predict VOC in near future 5o
1 [Innowvation-oriented TRIZ] i
2 - — : gm
-y [ Grasping and realizing “Latent Required & E
=2 Functions™ < g E
D = = == == 1= el = g
) —| Improved Product Planning I— ‘E e
§IE Grasp VOC in existing market 55
T, point| & 2 [Conventional VE at planning phase Z |
<32 {existing q;l)_ approach) ] a E
| Realizing “Manifest Required Functions™ | Ié'

[*** The positioning of 'Latent Contradictions' is not clear to me. I recall that both Boris Zlotin and Darrell Mann, in

their Keynote Lectures at Japan TRIZ Symposium 2009, placed possible contradictions among the mega trends G

.e.,

"Latent Contradictions' in Sawaguchi's term) at the key to finding the need of innovation. Thus 'Latent Contradictions'

need be understand before the next-generation product planning, even though they need to be solved after planni

ng.

Probably, the meaning of 'new generation' products may be different between this and those articles.] [¥* Sawaguchi, Dec.
20, 2004: Please refer to the full paper, i.e., Manabu Sawaguchi: "A Study of Systematic Innovation based on an Analysis

of "Big Hits" ", ETRIA TFC2010, Nov. 3-5, 2010, Bergamo, Italy.]

The following two slides (below) discuss further on the useful technique for Technology Prediction, especially the use of

four aspects. The conclusion part is the same as shown in the previous slide.

10. A Useful Technique for TP (Technology Prediction) Four points to predict future
Value Correlation Diagram Based on “Four Respects” to Predict [& Paint : Innovators have to find new complementary products
Future

| Anticipate social change |

against competitors

B point: Innovators hawve to practice differentiation strategy

C point: Innovators have to grasp Trend of society in near future
Customer

having attractive technologies to support their companies.

C respect D point : Innovators have to make a effort to find good suppliers
A respe

respect 1 -
Competng |, lin-house product——+{ ComPIementay :
product 3 - product (Conclusion)

It is very important to practice synchronous approach like
] combination technologies with grazping the trend of society in

I::I future.
Supplier

D respect

of society . ¢ W S

On the way to creative Innovation, Innovators have to make a effort
to be highly valued technologies in near future by grasping Trend

near

FY:

Shinsuke Kurosawa, who has retired from SANNO Institute of Management last spring, gave an Oral presentation [JOS,
0-11]. His title was "What are “The Laws of Systems Evolution” — TRIZ, Phenomenology and the General Systems

Theory". This presentation discusses the basis of TRIZ methodology. The Author's Abstract is quoted here first:

The author discusses plans to strengthen TRIZ theory regarding two of its fundamental issues;

The Laws of Systems Evolution are the foundation of TRIZ. However, the author cannot agree with the TRIZ
community's general understanding that the laws rule the Objective World just like the Laws of physics. In

author's understanding there is a transcendental and dynamic organic structure in the human
consciousness just like there is an organic structure in the human body when a person is born. The author
tries to identify what the set of TRIZ Laws of Evolution discloses about the structure of consciousness.

The System is one of the fundamental concepts of TRIZ. In 1950s Ludwig von Bertalanffy founded the
General Systems Theory. Many of his ideas are applicable to TRIZ systems. But as long as the System is
understood as an object in the Objective World, it is not possible to realize how such thing as General
Systems can be conceived. The author tries to identify what are the TRIZ systems in the above mentioned
structure of human consciousness.

Since this presentation is basic and philosophical, I will quote his slides without adding any comment. As you might
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know, Shinsuke Kurosawa is a very valuable member in the TRIZ community in Japan who is fluent both in Russian and
English languages.

The slide (below-left) shows the purpose of the Author's present study, and the slide (below-right) is the outline of the

presentation.
Purpose of the study The Outline of the Presentation
1. To restructure the present materialist TRIZ Start from the inventory:
theary which drags on influences of the Soviet . What has TRIZ discovered?
philosophy and set foundations to unite the - What wisdom has been added to the
world TRIZ Community. human civilization?

How best we could use it?
2. To activate TRIZ dissemination through

enhancement of its theoretical basement. Steps: _ _
i Review of TRIZ discoveries from the
3. The present presentation proposes author's papers.
phenomenological approaches for the set % Questions to the TRIZ theory.
purposes. . Possible next step for the TRIZ
evolution.

By examining Altshuller's paper "History of ARIZ Development" (1986) closely, Kurosawa summarizes the "TRIZ
Discoveries' as shown in the slide (below-left). He then poses questions to 'TRIZ Discoveries', as shown in the slide
(below-right).

TRIZ Discoveries — Summaries || Questions to TRIZ Discoveries

> Are they the same that you can observe certain general

« There is lawfulness in evelutions of products and technologies. patterns in the history of products and technology and that
The laws can be identified and be used for solving inventive there are laws in their history?
problems, #  Thera can be ancther factors that work on the background!
» Soclving problems is equal to finding the technical contradiction = Is it permissible to deduce tendencies in products or
and resolving it technologies evolution directly from analysis of patents
« Solution of a problem is the sironger when the less substances, information?
energies, spaces and time are used. # Patents are not directly related to evolutions {many patents are

- Inventors, even the best ones, work ineffectively using the ot achisks usiet]

method of try and erors and, therefore, it Is no use to try to find F Why there are endless varieties of products and
and use their “Secret of Creativity”. technologies, notwithstanding their evelution is ruled by
« The laws can be figured out through systematic analysis of a phjective laws? : L
- r ; # \tis requirad to study the mechanism that leads to varieties of
Masake Smakrt ﬁ?palent migrmakon, needs and differences in available resourcas!
» The contents of laws of technical systems evolution. (following

slides) ]
For the next step of his study, the Author shows his perspectives in .

1€ next step Y Persp Perspective for the Next Step
the slide (right).

. . . . . %  Traditi | TRIZ th i d the foundatio

Then the Author gives his hypothesis, as shown in the slide (below- of M at?ri;lliﬁ‘lawhlch Eagacr?‘;ss r;;lu:einnf Di@%d .
left), on the proposed structure of systems evolution. [A keyword events in the concaived Objective World.
here is 'traqscendental'l i.g., ’goipg beyqnd hum.an knowledge, * Every event in the living human world occurs in
understanding, and experience; impossible to discover or the 'Iiﬂld where Subject and Object are indivisibly co-
understand by practical experience or reason (according to e
"Longman Dictionary of Contemporary English", New Edition).] # The Phenomenon of Systems (including technical

& Y P y hng ’ ones) Evolution should be studied in the context of

transactions among Subjects and Objects.

The Author writes, in the slide (below-right), he is proposing a

phenomenological approach to understand the structure of systems
evolution, in contrast to the traditional TRIZ approach based on
materialism.
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Proposed Structure of Systems | | Proposal for phenomenological
Evolution : Hypothesis approaches

% Whenever Subject meets with the World ha/she has cenain & iti = iali i
intenticnality. Where the living Subject meets the World in a Tradltlon?l ngsmﬂgiﬁélﬂ f;ﬂﬁgiﬂ.ﬂﬁﬁm reflects laws of
cartain concrete circumstances, therefore, there appear needs. the Objective World.
T ; e
# In the World with Subject and Meeds an indefinite number of et e

Resources are discovered. # |dealistic views

% Needs and Resources are sometimes integrated into Systems. . gﬂmimmddg:]? witness works of talented mind (which s

! : = Tend to find causes in unexplainable abilities.

# The appearances of Needs, the discoveries of Resources and P
the formations of Systems are done through the same

- ; :
transcendental and organic structure of Subject. Phenomenological vies

+  Observed laws reflect the common structure of existing
Subjact who live In the actual world.

# The Laws (Trends, Patterns, Lines) of TRIZ are manifestation of Free from errors of both materialist and idealistic views.

this transcendental structure.

In the slide (below-left), the Author makes a comment on the concept of the "System". In his final slide (below-right), the
Author discusses the methodological merits of his phenomenological approaches.

About the “System” Methodological merits of
phenomenological approaches

# The word “System” is used by different authors with very : e 1 :
misleading ways. There are following merits in restructuring

TRIZ theory proposed in slides 13 - 17
* Definition of “Systems" in TRIZ
. Definition based on System's use # Evolution of nesds, resources and systems are all

- Systemns have thelr unique functions A t el i bty
. Definition based on System's siructure understood g

- Systems should |s made of 4 (for example)

indispensable elements # Possible o treat any kind of Systems in the same ways.
Kinds of Syslems ; 5
- TechnicallNon-technical, cultural, social Systems # |f we define a TRIZ System to be an Object perceived
el as its function we can comfortably accommodate TRIZ

Systems in the General Systems Theory.
* The General Systerns Theory
] It is trua that there are Systems that can nat be
understood as the sum of their parts.
' The Systems tend to have a fractal structure.

**%* This presentation by Shinsuke Kurosawa is valuable in discussing and clarifying one of the basic issues in the
philosophy/methodology of TRIZ. We wish the Author writes down this work into a full paper in the near future.

KyeongWon Lee (Korea Polytechnic University, Korea) [E07, 021] gave an Oral presentation with the title of "Quick
TRIZ Process and the Related TRIZ Activities in Korea". His Abstract s quoted here first:

Author has developed the "Quick TRIZ" process showing contradictions of a problem into the modified
conflict diagram in TOC (Theory of Constraints) visually. Some cases including non technical areas show the
effectiveness of the process for TRIZ beginners and specially, general persons in non technical fields. The
"Quick TRIZ" process is compared to the simplified TRIZ process such as USIT and ASIT. In this paper, the
related TRIZ activities in Korea related to the "Quick TRIZ" are presented.

The Author's representation model is shown in the slide below-left. For demonstrating the use of his method, the Author
has shown two case studies. His second case shown in the slide (below-right) is a problem related to an air injection gun
for cleaning dust; because of the blown dust with oils, the workers have to wear masks on face.
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Casze 2 . Ajr injection Gun Problem for cleaning dust

“Elevator type” Modeling in “ Quick TRIZ”

i
1) List all causes of Problem -» 2) matcheach remedy for cause ———==

H#y (Purposes) FE | Mathods]
Am Ewm

i
- —
" |Main Gausa 1
N /,

BEC '\.\ #
#

[at Mo Cost ~ c
A (=} Conddtion Injecting Air Gun = for Cleaning dust, oils
B = of Remedy 1
- Blowing dustwith oils — Wearing Mask on Face
Tachnical Phy=ioal
Contradiction Contradicticn

By representing this problem on the diagram (see slide below-left), one can recognize the megative condition' of injecting
air to be 'no injecting air' or further 'suction of air'. Now the conflict is recognized as a Physical Contradiction in TRIZ,
the separation principle (on condition, in this cases) is applied to obtain the conceptual solution, i.e., an air injection gun
switchable into an air suction nozzle. (The Author showed a slide of solution prototype in his presentation, but it is not
recorded in the Proceedings.)

Conceptual Solution by separation in TRIZ

Conflict Modeling by Quick TRIZ Process

By zeparation on conditions to resohe the physical contradiction

HE#s (Pupases) FE [ Method=)
#m Bw - Ifwants to mject, injecting air gun as conventional air gun
{ Commen Goal | )
- Imcase of dustwith oil: problem, not inject the air, but (Suction)
A /’// Cleaning
- EReal Prototype nith experiments ( from injecting air compressor,
PR 3 possible to attach and detach if)

Dust with = W Injmafing i, - real prototypes funded from Small & Medium Busines: Association
Mazk on Faos ) Air Bustion
- Dring preparing Mass production
Tachnical Phy=ioal
Contradiction Contradiction

(Expecting Annual 300 AGllon Won, Price : WL0,000 3 W 30,000 )

Hongyul Yoon (TRIZ Center, South Korea) [E03, O-17] gave an Oral presentation with the title of "OTSM-TRIZ Guide to
Increase Effectiveness of Root Conflict Analysis". His Abstract is quoted here:

Root Conflict Analysis is adopted most frequently in engineering and research problem solving not only
through TRIZ but also through the other problem solving tools. Compared to the popular use of it, its
effectiveness seems poor, which the author defines as the degree to help the problem solver to transform the
initial problem situation into clear description of simple problems. The author tries to offer a general process
of how to deploy RCA more effectively through the guide of OTSM-TRIZ. First, ENV model is formulated to
identify the initial harmful phenomenon as the target. The Multi-Screen Thinking based on OTSM-TRIZ
leads the next step to provide an overview in order to reduce psychological inertia and increase objectiveness
of the perception. 3 Postulates of TRIZ are applied as a way adapted by the author to get proper problem
models to Substance Field Model.

A key to understanding the Author's intention is the definition of 'Effectiveness' (slide left-upper) in contrast to
'Efficiency’ (slide left-lower) of the Root Cause Analysis (RCA). In his sense, for using the RCA method, efficiency in
obtaining an RCA diagram is less important than the effective use of a resultant RCA diagram. Thus he pursues a new
representation of RCA, and proposes the 'Ideal Cause Effect Chain Model' as shown in the slide (below-right). As the
background the Author assumes basic OTSM-TRIZ concepts, including Multi-Screen Thinking (MS Thinking), Element-
Name of Feature-Value of Feature (ENV) model, Su-Field modeling/Inventive Standards, Separation Principles, etc.

+ Definition of "Efficiency” of a Certain Analysis
in OTSM Viewpoint™*

: Degree of easiness
for solvers to APPLY
the known ways of problem solving

in order to perform the analvsis
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* Definition of "Effectiveness’ of a Certain Analysis Ideal Cause Effect Chain Modef TF“.Z

in OTSM Viewpaoint* TR e sty
: Degree of easiness The author suggests "ideal’ cause effect chain model to get a set of exhaustive
for solvers to TAKF ADVANTAGE OF problem models whidh easily guide a sobver to known idea generation tools (of TRIZ).
the result of the analysis
» "Ideal Cause Effect Chain Model”
eyt e Couses
Stafus  |— ] 1 > Seahug > Interection

# Status  : The specific value of a certain festure of something (EVY modlsl)

% Inberaction : Tool + Addon + Object (hasad o ENV madal] 3
Tool + [Change | Increase | Decreass] +
the spedfic value of a certain festure of Object (in BV modal]

The following two slides (below) describe how to use the resultant Cause Effect Chain Model. In case of non-conflict
problem model (see slide below-left), for preventing a 'Status' event in the chain one may build a Su-Field model and
search for some solution idea by using Effects DB, Function Oriented Search (FOS), etc.; whereas for preventing an
interaction event one may use the Su-Field modeling and Inventive standards. In case of a conflict problem model (see
slide below-right), the conflict situation may be solved by applying Separation Principles and 40 Inventive Principles, etc.,
the Author says.

= Not-conflict problem models : how to prevent the event » Conflict problem models ; how to eliminate the contradictions
(= 11" % Caurses Causes
Seus  — fmation P S P Inteaction | = = If ENV model is used as basic description way,
* If ENV model is used as basic description way, @
Ioventive Stundard 111 St
5 F « Effacts [feractin = Application of Separation Principles
how to prevent | Ses @S, 5, | :I \ rj - FOS ! & 40 Principles
ar 5, Field Se— 5 = - - If ARIZ is needed
. , e E it is very easy to do Part 1.2 of ARIZ-85C
Imeeptive Stpdard 121~ 12125
F F Iteraction &
how to prevent | Imeracion \ _:. \. """ L) ! p—
ST & ! S 5 = 05, ...

The slide (below-left) shows the steps for obtaining the Cause Effect Chain according to the model described so far. The
Author demonstrated an example of using this method, referring his TRIZ Journal article (2008). In conclusion, the
Author gives his Summary in the slide (below-right). According to a recent communication with the Author, he wants to
emphasize that the main idea of the "Idea Cause Effect Chain Model" cannot be understood without understanding of the

ENV model.
OTSM Guide for Root Conflict Analysis TR Summary TRL
THAS bmme! v By THAS-ba nec! crva By
- Procedure of OTSM Guide for RCA
Prabion I tiicath ~ ~ « A certain analysis can be improved in viewpoin! of "Eficlency” and "Effectivensass”
with ENV Modaling A big picture with ENV ) wiltich are defined based on vnderstanding OTSM
madels B
Analysis of Current State (MST= on OTSM) —_— 4 b -fnmmwnmslif;ﬂm.fsafknﬂfm;mrpﬁs the surther proposed
— Toaa! Cavse Effect Chain Model’ based own ENV model of OTSM,
IE"I'II’_‘I'I'llﬂll‘lﬂllll-lil'IE It iz introducad a5 & giide of bow to apply Wools of TRIZ and other knowledge
“r;fﬂwm" < ¥ jﬂ ol F_J P s prodlems.
.l - - « Tt i3 suggested that 3 pestulztes of classical TRIZ showuld be appiied
Final Version of Cause-Effect Chains = Reflection of use of for bufiding cause effect chains in pursuit of Ideal Cause Effect Chain Model” .
Am:mm'm-lmnuhndlmumd' L 3 Postulates
Application of Emown Idea Gen Tools
= phll] o Thermdne = TEas] Thinking

Masahiro Kuwahara (IDEA Ltd.) [JO1, O-5] gave an Oral presentation with the title of "How to Make Good Concepts from
Your Ideas Created by TRIZ". Here is the Author's Abstract.

TRIZ is a strong idea process where ideas to solve technological problems are invented. Up to now, I have
explained how to clarify the root cause, how to formulate the contradictions hidden there, how to advance by
imaging the best form of future systems, etc. in order to use TRIZ more effectively.
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This time, I will present the way of thinking and method how to systematically select and unite the many
ideas thus generated using the improvement of the electric shaver as an example. In the past, “good ideas”
have been extracted only by the goal attainment level in the QCD aspect for selecting excellent ideas, but
this time, I will explain about “making ideas effective,” with which you can more effectively shape into a
realistic/strategic concepts by applying affinity diagram and Pugh’s concept selection method and taking in
the ideality evaluation thought of TRIZ. This approach may be understood by an analogy of making up a
delicious dish from all the ideas, imaging them as cooking ingredients.

The Author is an active consultant specializing in TRIZ. The presentation was given in Japanese and no English slides
were provided in the Proceedings. I have translated one of the Author's slides into English for this Personal Report. The
slide (below) illustrates the general scheme of his approach (and of this paper).

How to Generate Excellent Solutions

(1) Find the essence of (@) Generate ideas
the problem from various viewpoints
Function-Attribute Analysis S -
Cause-Effect Analysis l —® TRIZ

View from the abowve, from the sides;
Divide into two, into much more;
Divide vertically, horizontally;

Try to make it asymmetric, ete., eto.

The maore ideas,
the better the solutions.

@ Decide the strategic
development solutions —

A et T n L
Lo | Concept generation |
‘qmﬁ" Combinationl:[ :-{i"-' o ol
v f= . Combine ideas to cbtain better solutions.
:‘ﬁ :  Examining from feasibility, efectiveness, etc.

E I\ T Vm/3;

The focus of the presentation is how to use a (large) number of ideas generated by TRIZ (through steps 1 and 2). The
Author demonstrate the processes as (a) Classify the ideas into groups in the sub-sub-system level and get the overview
of the whole ideas, (b) Try to combine the ideas to generate alternative solutions in the sub-system level, (c) Combine the
sub-system level solutions into system level conceptual solutions which may be able to achieve the original goal, and
finally (d) Build up a development road map (or scenario) having multiple conceptual solutions with the scope of short,
medium, and long terms. This paper explains well about the general approach taken by the consulting firm, IDEA Ltd.
for many years.

@ Make use of the ideas
(Convergence of ideas)’

.-'-'{

Shinichi Matsueda (West Japan Railway), Satoshi Hirono (OMRON), Toshiaki Masaki (Nitto Denko), Makoto Unno
(Kawasaki Heavy Industries), Kazuyasu Ikeda (Sekisui Engineering), et al. [TRIZ Spreading/Use Study Group of Japan
VE Association Kansai Branch] [J15, O-20] gave an Oral presentation with the title of "Study of Development-type TRIZ
tool (part 4) — Case Study on Substance-Field Analysis / Standard Inventive Solutions —". This TRIZ Study Group in
Japan VE Association started in 2003 and has been working actively with about 20-25 engineers who voluntarily coming
from various industries. This presentation is the Part 4 of their joint work which have been reported annually in the
TRIZ Symposium since 2007. The Authors' Abstract is quoted here.

In Japan VE Association Kansai Branch, as part of VE technical research, "TRIZ Spreading/Use Study
Group" was established in 2003 focusing on TRIZ technique as a means for new value-added creation. With
the intention of using VE and a variety of TRIZ techniques in fusion, we have examined various related
TRIZ tools extensively. In our Study Group, we consider applications of specific tools expecting to crystallize
the method of application and to utilize efficiently at the new product concept planning phase and technical
development phase for new value-added creation especially at the manufacturer’s side. Since 2006, case
studies have been done for precise understanding of various TRIZ tools’ features, and this activity is planned
to be continued till 2011. In this presentation of our 4th case study, the implemented content of last year’s
case study on “Substance-Field analysis / Standard Inventive Solutions” together with the practical and
useful knowledge obtained from it will be reported.

As written in the Abstract, the Group have been working on detailed examination/discussions of TRIZ procedures using a
case consistently. They already reported on the procedures of Problem definition, Product Analysis, Cause-effect
analysis, USIT problem analysis, (Technical contradiction, report skipped) and Physical contradiction. So this year, they
are reporting on their study/discussion (done from May to October, 2009) on Su-Field Modeling and usage of Standard
Inventive Solutions. [*** This presentation was done in Japanese only, without making slides translated into English.
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Because of the importance of this presentation, however, I have translated 7 of 54 Japanese slides into English for the
present review.]

The case they have been using consistently is how to develop an new (near- future) product of electric vacuum cleaner by
solving the two well-known problems as shown in the slide (below-left). Of the two problems worked on in parallel, the
Cord Problem is used for illustration in the present report. The cord is apt to get entangled during the room cleaning
work, as shown in the photo (left in the slide below-left). The Study Group made four trials of using the Su-Field
Modeling method. The slide (below-right) is a record of an initial step in the first trial. The problem is visualized in a
basic, simplified situation.

Case Study: Two Problem Situations of First Trial
~ Electric Vacuum Cleaner Visualize the problem phenomenon in time
The cond is apt o be A The hose can not be stored
entanghed during the work A in a compact manner. Before the cleaning work
Puling out the Cord.
/ % Piug ord
2 W y (e T (O Body
E f_____f"'" Entangling During the cleaning work The Body has crossed
— :D==M_ over the Cord and turmed
! : : around o make a ring of
the Cord.

Later during the cleaning work When the Cord in a ring
- form is pulled. it twists

Cord Problem will be used in this presentation. :L}="“*§=C—z and is enfangied.

As the basis of the Su-Field Modeling method, the (1) Follow the process to reveal different points.
Authors adopted the one in Darrell Mann's textbook (1] What = the problen?
"Hands-On Systematic Innovation", as illustrated in the | (0) Define the problem |{ [2] Wiy does # happen?

slide (right). After four times of trials and follow-up [3] What phenomenan is it?

discussions, they say that to follow the process carefully
| (1) Define the function

step by step is important and useful for revealing
different view points and generating a variety of

[2] What function is requested!?
[3) What atiributes are relevant?

|{[1|Whatisﬂ1& functicn of the object?

solution ideas. (2) Define the substances [1] What are the substances, 51
and the field { and 527
[2] What field is working?
Then the Authors have reported their findings by using L1l [3] What is the function?
24 slides in Japanese. Only 4 slides of them are shown ms&":i”p the Su-Field 4:’ [1] Howis the function working?
below. T L
- i [1] Are thers two substances and a field?
(4 Identify the pattem of the 1* Elisita idetection problem?
model | [31 1= there a hamful relationship?
i i _ _
i5) Apply the Standard {m What: _g;g Standard Solution to be
d . ap 7
Solution fo generate ideas [2] Any efiecive ideas?

One of their most basic findings in this case is the importance of observing the real problem on site and visualizing it
especially in the time sequence. The photos shown in the slide (below-left) are useful for understanding the problem. On
the basis of this understanding, the problem models should made in several different ways, in various stages of using the
cleaner. The slide (below-right) shows three functional models, corresponding to the three main stages, i.e. the
preparation, working, and finishing stages. Each model is represented in a functional diagram, typically used in the
Invention Machine Inc.'s software tool.

Visualizing the poblem situation Different Ways of Constructing the Problem Model
Observe the real situations on site of the Cord entangling problem: (1) During preparation {2) While the cleaning work
(pulling out the cord) {going around)
=, -
[ry— Preparing for while working !
working the cleaning work \
Pullout Extend the Ring The orgin  Entangled 1 | -
thecord cord bo start  forme of of cord 1 _rwm
working  the cord sntanging locsen. cross ov8) | i the end =
Winding-up ~~the-potentidi = Méé
power: x kg  TOr windng up ~ Suppdy e
{3} On storing (winding up)

Photos and figures help much to understand the real situation.
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These functional diagrams are next represented in the Su-Field Model. Several Su-Field diagrams are made as
illustrated in the slide (below-left) from different view points. Different diagrams can tell us different things, and hence
can stimulate us to generate different, useful solution ideas, the Authors say. The existing representation methods,
originally from Classical TRIZ, are not easy to understand, the Authors say. And hence, they tried to make their own
way of representing the model, especially the Field in the model. As shown in the slide (below-right), their representation
method is essentially the functional relationship diagram with the addition of the Field description along the function
arrow. At the bottom-right diagram, they have shown their final understanding that the Cord gets twisted by the
function of the Cord itself.

Different Su-Field Models Discussions on How to Represent the Field

Better to make many different models of the problem. < Classical TRIZ=> <HOS! (Damell Mann)>

= Eh@‘; F Me(Man)
.E!“f FH.:_l:Man MC;TEF::!::'_:M' \ W
pull, it cross
» \_\ \m the cord @m@ Cord /NN Body
[:_S_LW\:S_ZJ Cord .;:d ;rngled Body Make twisted
Cord xii?:iﬁg:glndd. Body Cord i\N’U\. Body - _L-
{harmful) twist the cord and < Our repremnt_?uor!} - !

miake it entangled. {harmful)

" Mechanical Figid ..

_ Rotational force
Ciperation = 1 e — - !
Tum anound in one direcbon™,  mokation CCard ”flgla:ly jJ
= (et twisted (insufficient) I Make M‘iité'_ —
Cord == — .
1_ -'*"\.-"\.a:\.f; \f\/\f\h We have used a new way of representing the substances, field,

Yurn around and Get twisted (insufficient) = and function, because the exiting representation methods are
make the cord twisted (harmiful} Get entangled (harmful) R :.IS grep

Hideaki Kosha (*), Yuji Mihara (Creative Technology Institute), Noritaka Nakayama (Konica Minolta Technology
Center), Toru Nakagawa (Osaka Gakuin University), Kouichi Nakamura (*), Hirotake Makino (*), Kazushige Aoki (¥),
Hideki Oomori (¥), Tatsuhiko Atsuta (Hitachi Maxell), and Tsuyoshi Todome (*) [(*) MPUF-USIT/TRIZ Study Groupl
[J11, P-A3] gave a Poster presentation with the title of "Study on USIT Operators Application Examples (2)". This Study
Group is also a group of engineers voluntarily coming from different industries. The group started in April 2007 after a
proposal by myself and Yuji Mihara, as introduced in [fyg . This presentation is a work done by one of its two current
subgroups. [*** Nakagawa is one of the co-authors. But I must confess that this presentation should have been brushed
up in some points.] The Authors' Abstract is quoted here:

The aim of our study team is to offer a guide for USIT users to utilize the USIT Operators. The USIT
Operators were developed as clues to generate technical ideas from the viewpoint of Object-Attribute-
Function relationship.

From more than hundreds of reverse engineering analyzed examples, we realized the following:

1) Technical problems of familiar products seldom meet “functional level unstable”

2) Descriptions of plausible root causes vary between members -> difficult to standardize

To complete USIT Operators Application Examples, we continue these works.

1) Expand the scope of examples

2) Make out the guide for extracting plausible root causes

3) Verification of USIT Operators Application Examples

The structure of this work is illustrated in the slide

(right). USIT Operators is a system of solution generation -

i N (1) USIT Operators:
methods developed by a re-organization of all those A system of solution generation devel
methods in TRIZ (by T. Nakagawa, H. Kosha and Y. from all the TRIZ methads
Mihara (2002) [3i]). The operators are explained in the {2) powerful but much abstract and somehow difficult to use
basic terms of Objects-Attributes-Functions, in an abstract r
manner. Thus even though they are as powerful as the 2. What to do - J
whole TRIZ methods, they are somewhat difficult to use (1) a quide for users (2) easy case studies of
for the people who do not have learned examples of TRIZ to utilize US| T Operators applying USIT Operators
knowledge bases. [*** As an extended appendix document

of our 2002 paper, the USIT Operators are explained fully | ]

by showing the detailed description of the relevant sub- ~ s ~ y
methods of TRIZ [5} [ . But it has long been desired {1} Problem - Viewpoints (2) Familiar Examples
to accumulate easy application examples of USIT Index Matrix of Applying USIT Operators
operators, composed of 32 sub-operators.] The present . (renamed after 2009) AN A
work started in 2008 (see the report (Part 1) in the last
year TRIZ Symposium) tries to solve this difficulty in two
directions, which aims at two types of knowledge base (see

slide (right)).
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The bases of the work are formed by accumulating good sample solutions of applying USIT Operators (See the slide
(below-left)). Such samples need not to be original cases of application (i.e. where the inventor knew about the USIT
Operators and applied them intently in driving the idea). Thus hundreds of good solutions in various products in various
industries are collected and analyzed in the reverse way to reveal what kind of problem is handled and what kind of
solution generation method is applied in terms of the USIT Operators. For this accumulation work a documentation form
was prepared and many documents were reviewed by the Study Group. Then each case of applying an USIT sub-operator
is located in the "Problem-Viewpoints Index Matrix" (slide below-left), just like G.S. Altshuller made his Contradiction
Matrix. The structure of the Authors' Problem-Viewpoints Index Matrix was explained in the Part 1 Report last year.
The problems are classified in a hierarchical manner into 16 categories, corresponding to the nature of the problem in
functional achievements (i.e., insufficient, excessive, unstable, and harmful) and then in the causal aspects in terms of
distribution/consumption of energy/things etc. The rows represent the USIT sub-operators. Once the Problem-Viewpoints
Index Matrix is established with a large number of cases (currently about 200 cases completed), then the usage of it is
rather straightforward (see slide below-right). For any problem, the user should consider the nature of the problem and
find its proper category (among 16). Then the number of cases (or any other qualitative indicator) in the cell of the
Problem-Viewpoint Index Matrix will guide the user to the USIT Sub-operators which are found most frequently used in
good examples of problem solving. The sample cases accumulated and classified in the knowledge base will be helpful for
the user to understand how to use the USIT sub-Operators in the his/her own case.

“What to do” ==> “Developed Tools” Usage of Problem-Viewpoint Index Matrix
Problem: — e .
. i . 2) Examples of, Ty i fodi HEH 8 o
. - = i Al:plyirmpUSlT B33 Spatial deviation of o - Ty
_ e e | Operators energy ? -
1} Problem-Viewpoints S S i M
index Matrix |, i ey - PV GOt .. =S B
used 5 .
i i e 1 (Viewpoints for
Ir-J:',' BB e solution generation:
I P e S = ] A
T L i g = = 1d Introduce a new Obj A B | ;
rt” R 20-1 Use spatial attributes| | | i ] 'fasur\e' and ‘pour’
e i 2d-3 Use smaller scale 1 SRR
Jin A attributes | vF
i} R ot Vary sally i 5%‘.;&\ 5
= bl g = attributes and it's valuef i | s | T ,-":\\‘\T “a-axen
. 13b Introduce a new = T-]-tl::l-':-"f. . .."“-."""--.1-r~'nm°.-
i ) - function 121 win ., WA
o : 3 Vary the function RS (T AR
s = == = = | E L activation points - i [ JP2oot-1e3378 |
P E ' .

[*** Sample cases need to be analyzed carefully and accumulated more and more, but the framework of the knowledge
bases and the Problem-Viewpoint Index Matrix has been established well already, we suppose. Thus this work is going to
be reported in the form of a full paper in the near future.]
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