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New Approach to Analyzing and Solving the Contradictions

Len Kaplan®

1. Why it is so important?

Why contradictions are so difficult to solve,
even for well-trained TRIZ specialists? This
question was always an actual one. It
becomes even more actual issue nowadays,
when evolution of technology accelerated
enormously, and TRIZ projects should
become shorter and shorter. TRIZ
community needs new tools to faster and
more efficiently analyze and resolve the
contradictions.

Due to this acceleration, another problem
inherent to TRIZ becomes more and more
aggravated. When engineers use TRIZ under
facilitation of TRIZ expert for solving their
own problems, the success substantially
depends on engineers’ ability to use TRIZ
tools. 50 years of TRIZ mass-training
showed that this ability heavily depends on
both learning of TRIZ and honing the skills in
use of TRIZ tools. While “learning” stage
can be substantially compressed, the “honing
the skills” stage takes a lot of time.
However, engineers do not have a luxury to
devote one-two months to developing the
skills in use of TRIZ tools. Their jobs are
very demanding, and don’t leave a space for
such luxury. Maximum what companies can
afford before their engineers start working
on their TRIZ project is three to five days of
training. This is far from sufficient.

Hence, the need to improve efficiency of
TRIZ analytical and solving tools is an
important goal. To achieve this goal, one
needs to perform the following tasks:

1. Reveal why it is so difficult to resolve the
contradictions and research this

* SAMSUNG SMD

mechanism.

2. Based on substantial knowledge of this
mechanism, develop the new approach to
analysis and resolution of contradictions.

3. Finally, develop the appropriate
informational base to support this new
approach.

2. Working hypothesis

The following hypothesis was developed,
researched and proven in this research. The
contradictions are so difficult to resolve
because we add to our understanding of any
situation some  “additional limitations”.
Normally, these limitations make
understanding of our complicated world
simpler, thus providing us with ability to
quickly react to changes and act with ease.
However, from time to time these limitations
become unjustified, unfit to real situations.
But we cannot easily reveal and correct these
unjustified limitations. Why? Because we
introduced them “by default,” subconsciously.
We believe that these limitations are true,
and even don’t know what we really believe
n. As a result, we form the wrong
understanding of real situation, and then are
surprised that this situation produces
unexpected results. We cannot change our
understanding, we cannot match our
expectations with realities. We are in
“contradiction.”

One could expect that TRIZ specialists who
are trained to recognize and resolve the
contradictions are free of this trouble.
However, it is not so!
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As a matter of fact, TRIZ specialists are
humans, too. TRIZ specialists use very
strict rules and templates to formulate
contradictions. However, while trying to
understand contradictions, they add “by
default” the same unjustified limitations, thus
making the contradictions difficult to resolve.

Case Study #1

While improving the home security system,
we got from our client the following “wish”:
“Security perimeter should be closed to
protect the house.” We said, “Fine, this wish
sounds good. Why you cannot do that?”
Client’s engineers said, “Every time when
home security system should let the owner in,
this perimeter should be open. Otherwise,
alarm will sound every time when owner
enters the home.”
the following

Hence, we formulated

contradiction:

Security perimeter should be closed to
protect the house---
---but it should be open to let owner in.

This contradiction seemed very difficult to
resolve. Why? Further analysis of our own
thinking showed that we actually formulated
the different contradiction:

THE ONLY Security perimeter ALWAYS
should be EVERYWHERE closed to protect
the house--

--but it ALWAYS should be EVERYWHERE
open to let owner in.

Of course, this contradiction is difficult to
resolve. The unjustified limitations don't
give us any chance to separate situation into
two independent portions to resolve the
contradiction.

But
unjustified limitations and removed them, we
found an efficient solution, similar to the river

as soon as we revealed these

lock. It should be closed to separate two
different levels of water, and it should be
open to let ships through---

This case study clearly shows the
mechanism of occurrence of such unjustified
limitations even in well-polished, strictly
formulated contradictions. The same
mechanism works in situations when subject
matter experts try to solve a difficult problem.
The latent (hidden) unjustified limitations
make this difficult problem an unsolvable
one--

This mechanism was well-known before;
however, it was not researched. For many
years, well-established tools worked well.
However, now we understand that they
worked well only in hands of people with
deep knowledge and well-developed skills---

3. Approach and Information Base

Thus, to resolve the contradictions we
need to find out these latent limitations and
eliminate them. How could we make latent
limitations visible? The research showed
that these limitations are typical, and their
number is limited. Hence, it is possible to
develop the list of typical limitations and use
this list is a convenient tool for revealing of
hidden limitations.

1) This list had been developed (see its
structure in Fig.
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Expectations (299)

All-inclusive | Similarity | Unity
(70) (59) N 0 =) S
Correctness . Organized
Excluding | (74) (23)
(28) Quality | = Space/Time
(54) i (35)
Limiting Dependence | . Others
(30) (14) (21)

This information base includes two
categories of typical limitations: excessive
generalizations and stereotypic expectations.
Each of these categories contains several
sub-categories. For instance, excessive
generalizations consists of all-inclusive (all,
everything, everybody, everywhere, always,
etc.), excluding (none, nobody, nothing,
nowhere, never, etc.) and limiting (only this,
only for this purpose, etc.) limitations.

4. Algorithm

Now, with this information base, we could
develop the simple, easy—to—use algorithm of
analyzing and resolving the contradictions:

1. Formulate the contradiction

2. Ask, “Why I think so?” and answer the
question

3. Insert the typical hidden limitations into
the answer

4. Check if each limitation is justified;
remove all justified and leave only

unjustified limitations

5. Invert every unjustified limitation by
adding word “Not”

6. Ask about every inverted limitation,
“What differentiates ‘yes’ from ‘no’?”

7. With help of Subject Matter Experts
answer all questions

8. Assembly the answers into the solutions

9. Select locally ideal solution

This algorithm could be demonstrated in the
following case study.

Case Study #2

One Japanese company, manufacturer of
machines for drying the rice, asked us for
help. In their machine, rice is dried by
opposing flow of hot air: rice falls down, and
hot air goes upward, extracts moisture and
dust from rice and goes to the atmosphere.
This exhausted airflow creates strong noise,
and people from neighbor farms complain.
This was the problem.

Also, client asked us not to add any
“silencer” device, because there is no place
in the building where machine works, and
price should not be increased more than by
2-5%.

[1] Based on this story, we formulated the
following contradiction:

If airflow is strong, it dries rice well, but
creates strong noise.

If airflow is weak, it neither dries rice,
nor creates noise.

Looks OK, right? However, it looks
unsolvable, too-

[2] Then, we asked subject matter experts,
“Why do you think so?” Their answer
was, “Airflow dries rice well, because it
is strong. Airflow creates strong noise,
because it is strong.” This explanation
seems pretty reasonable. We could
even check it experimentally.

[3] Now, we needed to find out the reason
why this contradiction is o)
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“unsolvable.” We added the “typical
limitations” to this explanation, and got
the following:

ONLY Airflow ONLY dries ONLY rice
ALWAYS well, ONLY because it is
strong.

ONLY Airflow ALWAYS creates strong
noise, ONLY because it is strong.

[4] Then, we removed the limitations that

matched the realities of this particular
situation:

ONLY Airflow ONLY dries ONLY rice
ALWAYS well, ONLY because it is
strong.

ONLY Airflow ALWAYS creates strong
noise, ONLY because it is strong.

As a result, we've got the following
“real” contradiction:

Airflow ONLY dries rice well, ONLY
because it is strong.

Airflow ALWAYS creates strong noise,
ONLY because it is strong.

Now, we could eliminate these
limitations. For this purpose, we
needed to add word “NOT” to each of
them:

Airflow NOT only dries rice well, NOT
only because it is strong.

Airflow NOT always creates strong
noise, NOT only because it is strong.

[6] Every “inverted” limitation creates the

reasonable question:

1. If airflow NOT only dries rice, what
else it can do?

2. If airflow dries rice well NOT only
because it is strong, which else
characteristics of airflow affect the
drying process?

3. If airflow NOT always creates strong
noise, under which conditions it does?

4. If airflow creates strong noise NOT
only because it is strong, which else
characteristics of airflow affect strength
of noise?

[7] Subject matter experts were glad to

answer these reasonable questions,
because it was their area of expertise.
They said the following:

1. Airflow NOT only dries rice well, but
also can share its heat.

2. Airflow dries rice well NOT only
because it is strong, but also because
it flows around each rice grain.

3. Airflow NOT always creates strong
noise, but only when air is turbulized.

4. Airflow creates noise NOT only
because it is strong, but also because
its turbulence has specific frequency
characteristics.

[8] Now, we could “assembly” the solution

from these answers. First of all, we
could influence the noise by changing
the frequency characteristics of its
turbulence. For this purpose we could
use interaction between airflow and
solid surface with specific geometry
(“silencer”). But the same principle of
operation should be used to share the
heat of this airflow with both intake
airflow and fuel. If we could design
“silencer” as heat exchanger, we could
save up to 10~15% of fuel by such pre-
heating. Hence, such “silencer / heat
exchanger” can really “pay for itself.”

However, as you remember, client asked us
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not to introduce any additional device,
because of limited space. Where do
we have a resource of free space?
Of course, on the top of machine. If
we place this heat exchanger over

there, we could also recycle the

convectional heat flow from machine
itself.

[9] Client decided to implement this
solution.

5. How to use it?

This approach works, and can be used by
any TRIZ specialist. This statement was
proven in multiple TRIZ projects, including
solving the technological and non-technical
problems and TRIZ forecasts.

However, we should think about the most
suitable procedure of its use. Experience
with facilitating multiple innovative projects
during the last 10 years shows that this
approach fits to the following procedure:

Stage 1, Collection of information and
preliminary analysis

a. Formulating the contradictions

b. Asking the questions, “Why do you
think so?”

c. Getting answers

Stage 2, Analytical work

a. Revealing the hidden limitations
b. Inverting the limitations

c. Formulating the questions

Stage 3, Working with Subject Matter
Experts

a. Answering the questions
b. Assembling the solutions

c. Selecting the locally ideal solution

At stage 1, TRIZ specialist interviews the
subject matter experts who know a lot about
the  problem-at—hand. During these
interviews, he formulates the contradictions
and asks for experts’ explanations. These
contradictions and explanations are the
results of this stage.

At stage 2, TRIZ specialist applies his own
analytical skills to reveal the unjustified
hidden limitations (of course, with use of
Information Base of Hidden Limitations).
Then, he can invert the unjustified limitations
and formulates the questions to the subject
matter experts. These questions are the
result of the stage 2.

At stage 3, TRIZ specialist works with
subject matter experts. Under facilitation of
TRIZ specialist, they answer the questions,
then combine answers into the solutions, and
select the locally ideal solution by available
resources and both overt and hidden criteria.

It is important to mention here that subject
matter experts involved at stages 1 and 3
work mostly in area of their professional
expertise, and don't need any long-term
training in use of TRIZ tools. TRIZ tools,
TRIZ analysis are used by TRIZ experts.
Such division of responsibilities significantly
improves chances for project success.

Conclusion

As a result of research conducted by
author,

1. Known, but not researched mechanism of
occurrence of complications in resolving
the contradictions had been researched;

2. New algorithmic method of resolving the
contradictions has been developed and
tested; this method is based on deep
understanding of this mechanism; and

3. Information base of typical hidden

limitation had been developed to support

this method.

This new method can increase efficiency of
every TRIZ specialist.
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The Study of Problem Solving by Consilience Through Function Model
Hongsug Oh, Yong Taek Park, Kwangchun Kim, Minkyoung Kwon
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AT
Consilience which combines of liberal arts and technologies is becoming issue recently and as a result of
consilience we are trying to develop new creativity. But We don't know how to combine liberal arts and
technologies.

This study shows that Function model of TRIZ could combine liberal arts and technologies in viewpoint of
Consilience and it was verified by problem solving in field. First, we tried to observe the Su-Field model
which is abstracted a problem in TRIZ and make a simplified Function Model in viewpoint of Function. Next,
we verified the function model for searching a problem solution by example of 'Improvement of ventilation
bar in raw material supply process' and 'prevention of impurities, the hint comes from Kyungbok palace'.

We also investigate the consilience problem solving process and suggest to make a DataBase by Function
Model to help problem solving.

Key Words : Consilience, Function model, TRIZ, Su-Field model, Open innovation, 4, %<3l
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Problem Solving of Kitchen Knife using Quick—-TRIZ

Sa-Hwan Leem*, Yong—Jeong Huh#*x*

ABSTRACT

This paper is solve the problem of kitchen knife is applied Q-TRIZ. Q-TRIZ can be used to improve problem
in the field more quickly and easily. Kitchen knife have been function that cutting the fruits etc. However,
food and blade surface is do not separate easily. Therefore, cooking tasks and

cooking takes a lot of time. Hence, to solve the problem of contradiction for food and blade surface is

proposed new Kkitchen knife.

Key Words : Quick—-TRIZ, Kitchen Knife, Quick, TRI
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Improved Learning Effect Following Application of TRIZ Principle

Nam Yeun Kim
ABSTRACT

Despite a wide and swift spread of TRIZ in the field of education worldwide, there is poorly
documented on the application of TRIZ knowledge into actual classroom for middle to high
school students. Furthermore, in Korea, many students ought to face the entrance examination.
In this regard, they might feel TRIZ education more tough, inefficient. To solve the discrepancy,
I would like to propose my theory based on my actual experiences and insights throughout my
school life. Toward this, I adopted TRIZ 40 principles and took the case or suggestion
corresponding to each principle. Collectively, these propositions show the proper examples and
suggestions compatible to to TRIZ 40 principle. This is the first report that TRIZ principle might
be applicable to the actual learning for students.

Key Words : TRIZ, School students, Learning
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TRIZ Education of the Universities for Improving the ability to solve the
Problem

Hojong Kim

ABSTRACT

Nowadays, many universities teach the TRIZ to students for improving the problem solving
ability in Korea. Above the 30 universities have TRIZ course in Korea. I have taught practical
TRIZ to a thousand students for 5 years. The practical TRIZ is very simple and easy to learn in
a short time with step by step. This practical TRIZ successfully solved a lot of real technical
problems in many companies. From the 2006s until now, the practical TRIZ is used to solve
about 1,000 problems in technical and nontechnical field in Korea. At university, the teaching of
the practical TRIZ is worked by the teams to solve the students’ own problems practically. The
each team solves more than 5 problems according to the 4 steps of practical TRIZ. In this
paper, I explain the process for problem solving of practical TRIZ and the evaluation for my
students’ ability of the problem solving. And I introduce some cases which is the results of the
problem solving.

Key Words : TRIZ, Practical TRIZ, Contradiction, Function Analysis
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Development of Multifunctional Nano—Crystals Technology for Medical
Application using TRIZ

Yury Danilovsky*, Min—-Gyu Leex*, K. J. Jung**, Sung Kim* and Sahong Kim*

ABSTRACT

A special TRIZ consulting team “GEN3 Partners Korea” in QM&E Consulting Co., Ltd. successfully
completed a real prediction project for a big joint R&D project by Korea University, KISTI and others. The
research team had been developing new technologies of making and using nano-particles in medical area
including diagnostic and treatment of cancer diseases. It was necessary to show the next steps of
development for this technology with realistic solutions.

There are main tools for prediction project: TESE (Trends of Engineering System Evolution) and FOS
(Function Oriented Search) [1,2] in modern TRIZ. But, certain laws of TESE have different rule, effects and
phenomena if you consider task in micro level. According to specifics of micro level, authors of article have
found new phenomena and examples for different rules and modified tools.:

1. Using the trend of increasing conductivity according to sub trend “point — line-surface—volume”, authors
found opposite trend for surgery area: “volume — surface — line — point”.

2. Using the trend of ideality in medicine area, authors elaborated on important functions for merging: Step 1
= only diagnostic, Step 2 =only treatment, Step 3 = diagnostic and treatment.

3. Using the trend of increasing level of field MATChEm, authors have elaborated and adapted it for use on
micro—level, authors built more detailed field classification system for medicine: {“MATChEm-Light—
Radiation-Bio}.

4. Used FOS and MATHEM together as a special diagram to search useful technologies in other areas of
medicine or in other industry.

Due to the NDA with customer we cannot show our ideas themselves. We can show only theoretical
approach as helper for work in micro level. According to opinion of customer, this project was successful
and we recommend our approach to apply in micro level, for example nano, bio or medical area.

Key Words : TRIZ, TESE, FOS, Nano, Medicine, Bio, GEN3, technology prediction, forecast

1. Introduction examples of TRIZ application in frontier
research areas like nano, bio and medical
TRIZ is well known for its strength in technologies are harder to find than examples

inventive problem solving area but not very 11l macroscopic technology areas.
many people know that TRIZ is also very good

in technology forecasting area. Furthermore, A special TRIZ consulting team “GEN3
P K 7 M&E 1ti ., Ltd.
*  Nonmember, GEN3 Partners Korea in QM&E artners Korea™ in QM&E Consulting Co td

. successfully completed a real prediction
Consulting Co., Ltd . L . .
#x Member, GEN3 Partners Korea in QM&E  Project for a big joint R&D project in nano and
Consulting Co., Ltd
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medical area by Korea University, KISTI and
other universities. The research team had
been developing new technologies of making
and using multifunctional (magnetic & optical
etc.) nano-crystals in medical area including
diagnostic and treatment of cancer diseases.
The TRIZ consulting consisted of three
themes, and the first two themes were about
solving the bottleneck problems and improving
yield in development of new technologies and
the consulting team used our creative problem
solving methodology.

The third theme, however, was not a
problem solving but a technology forecasting
task — to show the next steps of technology
development around the research area with
very realistic solutions. The authors used
several very useful methods for prediction in
modern TRIZ to set a general strategic
direction for research and also to generate
specific and realistic ideas for new research.
In this article, the method of application, not
the resulting ideas, is described.

2. Main Tools for Prediction

The main tools chosen for prediction in this
project were: TESE (acronym from Trends of
Engineering System Evolution) and FOS
(acronym from Function Oriented Search)
[1,2] in modern TRIZ.

2.1 Trends of Engineering System Evolution
TESE is based on numerous observations
from the evolution history of various technical
systems that found a few common patterns or
trends across different area of industries.
These trends have statistical root in the
history and therefore reliable and useful in
predicting the future of current technologies.

Every trend has one or more sequence of
stages in design and operation principles. We
consider and inspect this sequence in real
historical situation and identify “empty zone”.
"Empty zone" can be often used to create new
product according to ideas from "Blue ocean"
approach.

For example, if you need to create and
invent new weapons, first you review the
history of evolution of weapons according to a

trend of TESE, for example, the trend of
increasing level of field, MATChEm.
SEE +Fo ERIC A2 1: F7|
<2710| WG 2R AE0| EUCS & WolFE Azlolct.
e RS o8 2loi, _
B2 st 3ol stoaM ZARl seta g 3ot 2lold, ( M >
1A% = 1
A A
) T
/
ch
E
seta + 71iE
'gz—— m

Fig. 1 Trend of MATChEm

We can define as “empty zone” position “A”
(use acoustic field). It is creative impact for
invention. We could have invented a stun
grenade.

A stun grenade, also known as a flashbang,
is a non-lethal weapon.[3] The first devices
like this were created in the 1960s at the
order of the British Special Air Service as an
incapacitant.

Fig. 2 Stun Grenadé

These grenades are used to temporally
neutralize the combat effectiveness of
enemies by usually disorienting their senses.
The flash of light momentarily activates all
light sensitive cells in the eye, making vision
impossible for approximately five seconds
until the eye restores itself to its normal,
unstimulated state. The incredibly loud blast
produced by the grenade adds to its
incapacitating properties by disturbing the
fluid in the ear. This example shows how we
use the trend of change of field level
(MATChEm) to predict new technologies.

We have more trends to use for technology
prediction. Furthermore, each of the main nine
trends listed below have more several more
detailed subtrends.

-34 -



Aerel dREe=ets wE

TESE (Trend of Engineering System Evolution)

Korea TRIZ Conference

J . S curve (monlinear development of TS as based model)
>/ 2. Conductivity level - increase
) 3. Dynamicity level - increase
4. Transition to the Supersystem
. Ideality level - increase
. Completeness level - increase
. Substance-Field level MATCHEM
. Macro— Micro (transfer)

. Harmonization and non harmonization

GEN3 pART

Fig. 3 Nine Main Trends of TESE
2.2 FOS (Function Oriented Search)

FOS is a method in modern TRIZ that
borrows solutions from other industries.
Generalizing the functions that we need to a
more abstract and general form makes it
possible to search solutions in other industries
or other technical areas.

RESOURCE SUBSTANCE FIELD INFORMATION
ACTION | ?
Transport 111 21 an
(move) Move substance Move field Move information
e
Move or add g
substance
Extract e
Delete picel exang)
Hold (Nx) 4 Hedd m\\
ST Typicd eangle
Reflect 1.5 Reflect substance | 2.5 Reflect fiekd A5 Reflect informati
(change direction) | TP camples Typical examples on Typicdl examples
Trasefoen® (henge of & | 1.6, wbsta | 26 feld |26
ey o e ation o
S ,“-“'l;«“p.: camply | Ty comples | ¥ Typicd exanpl

Fig. 4 A table for Function Oriented Search

3. New Findings in Microscopic Area

Macro level (for example: mechanics,
pneumatics and thermodynamics etc.) and
micro level (optics, ultrasound, chemistry,

biology, medicine, nano level of solid body
etc.) are different according to phenomena in
TESE. We researched the manifestation of
some laws on microlevel and have got revision
upon their using.

According to specifics of micro level,
authors of article have found new phenomena
and examples for different rules and modified
tools. In this section these new findings are
described.

3.1 Inverse Trend of Increasing Conductivity
As a subtrend of trends of increasing

conductivity, we observe, in many cases of
macroscopic world, the trend of increasing
dimensions through point-line-plane-volume.
The figures below show two of such examples
— one for system to change color of an object
and the other for system to fix two sheets of
fabric.

32) 4481 38H(Color changes!

1%y

32. Hamenernie Lpeta

Fig.5 Normal trend of increasing conductivity

But we found a reverse trend in this project
—in order to reduce damages and injury during
treatment process the dimension changed
from 3D to OD, not from OD to 3D as in macro
level. Surgery(3D)-laparoscopy(2D) -
chemotherapy(1D)- non invasive ultrasound
(0OD).
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Fig.6 Inverse Trend of Conductivity

Interesting situation, we discovered opposite
trend in micro level. We know similar situation
in article of Alex Lubomirsky from GEN3
Partners. [4]

3.2 Application of the Trend of Ideality

A subtrend of increasing ideality says that
as a technical system evolves in time, it tends
to have more and more useful functions.
Some example of this subtrend in macro level

-—

are shown in Fig. 7 below.

Macrc_> level for
machines

. =M
I=z($)

A iistif Xfis t
B.iistif X $is ¢

\
l
\

Easy example 1 Easy example 2

Fig.7 Subtrend of increasing useful functions

Currently there are many technologies that

has one or more of the useful functions of
diagnosis, delivery and treatment. By applying
this subtrend to this area, we concluded that
eventually the winning technology will be one
which can perform all of the three functions
for itself.

T
Today ' Tomorrow
; P
iagnostic

__l‘»_l_ ery ¢ f tool for treat 17-.' ) I($)
T ' AdistifEfis b o
treatment B.iistif $is i

1

Fig.8 An interpretation of subtrend of
increasing useful functions for this project

This subtrend can also be applied to
functions regarding the type of fields. Today
there are many technologies that can interact
through one or two of the type of fields among
MATChEm etc. But according to this subtrend,
the number of fields, with which this technical
system can interact, will increase.

The first two new findings described in
sections 3.1 and 3.2, helped the customers in
setting up their philosophical base and
strategic directions for this research project.

3.3 Trend of Level of Su-Field MATChEm)
The trend of level of su—field is one of the
most useful trend in micro scale. It says, as a
technical system evolves in time, the type of
field (interaction) tend to change among the
6~7 types denoted by MATChEm (Mechanical,
Acoustic, Thermal,  Chemical, Electric,
magnetic, Electromagnetic).

[
=% B e

m" .
i | |5/

Fig.9 Standard classification of fields

Although this trend was very useful in this
area, the authors found that a more detailed
classification system is needed for better
application of this trend in this area. After
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investigation, the authors used 18 types of

field for this project — more broadly : 9 types :
MATChEmLRB.

1. Gravity field, capillary phenomena

2.  Mechanical fields, centrifugal, 2|}
Acoustical fields infrasound 0.001 Hz -20 Hz
Acoustical fields 20 Hz and 20,000 Hz
Ultrasound field 20KHz-200MHz

Thermal field ’

@}ﬂ 7. Chemistry area Frp= k. R0

{B. Electrostatic, Coulomb's law’ f?g 12
E 9. Electrical current Ohm's law v

il 10. Magnet
11.  Radio microwave 10 km — 1 mm

“®
12. Terahertz radiation 1Tmm- 0,003mkm
13. Infrared radiation 2 mm-760 nm
"_—. 14. Visible radiation , lasels 760-380 nm
15.  Ulwaviolet radiation 380-3 .

R 6. X-ravradiation 10mm -1 pm

-
o
e
w

17. Gamma-radiation = 10pm
[8 8. Biological area - Antibody, Bacteria, DNA .
Fig.10 More detailed classification of fields

3.4 Use of FOS and MATChEmLRB Together

We used FOS(Function Oriented Search) and
MATChEmLRB together as a special diagram
to search wuseful technologies in other
technology or industry areas. And we found
separate search in medicine and other
industry area was helpful. We also included a
structure in searching by performing the
search by each of the 18 types of field,
MATChEmLRB.

Existing technologies 1

& o2
it N\ oF

ans " AR o

@.@ & & < "q—° A /° S
25 o, &

%QW %

"%%' e . .,.a'"w

A G Y /2
¥

Nano area

Medicine area

Type of action In medicing In Industry and material science
muscies M3sge. .. nandmate of conirols
m] Graty fakd ackan Physical cuitre fog Trestmean Capiary phenamana
Mechanical acion Sugery . laparoApc. .. Canirifiga, Prezosiecticly
A AcOstca ackan Uitrasaund taghna Ao ot I
Th=mal actan Warm merally, cryogenic medicine | Warm visinis lscmaiogy
CremisTy 30K Pnamacglogy, CRTUEYY MERADy | COEmEy Ny
E { | Zeevostc Siaicrgloupunicr nach ‘v, EAV .. Sacrosticton..
Baciica ouram w2 liopont . MagNa0 coansic el .
m{ Magnat constanty acton Mgn=t meragy
Magnet feid Wit gscilaton AT
Rado micra 10 km-1mm ZEA U RS 0T Suskoatn, W1 W WIMAX
L ) [Fame= 1mm-cg0s mem T proky Systam of sarly in anport
Int3 ra3d radEtan imm-750 rm ey Matiurgy , Inducton hasier
780 380 MM [T CpEca STy
3803 nm U tharagy Incoup P o
R{ X Ray radatan 10 nm-1 pm 3 ray diagnosecy, | X ray specirascagy
‘Zamema rafason S/10 pm | waron Capra Thaay Zamma spactoscony
Micro Sagical acton gan=tc anginesring Spacia baceria

{ technology transfer matrix with FOS approach

Fig.11
MATChEm

Diagrams wused for FOS with

Many researchers in fusion research area
are having difficulties in understanding and
communication with other areas of technology.
In such cases, the language of “functions” as
used in TRIZ can bridge the two areas very
smoothly, just as an international language
connects people with different language
backgrounds.

4. Conclusion

During this project, we used some tools
from TESE for technology prediction. But in
micro level, every tool from TESE need to be
inspected, modified and checked. It means
serious historical and scientific investigation
in your topic.

Today authors understand various ways to
apply trends of MATChEm, Conductivity
(trend 0-1-2-3) and Ideality in nano-medicine
area, because we created special professional
collection of examples of useful technologies.

Unfortunately, we have strong NDA with
Customer and cannot show our ideas. We can
show only theoretical approach as helper for
work in micro level. According to opinion of
customer, this project was successful and we
recommend our approach for apply in micro
level, for example nano, bio or medical areas.
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Apply of TRIZ for Business Creation

Ik Cheol Kim

ABSTRACT

Many companies in Korea can’t make new business even they got billion dollars, because they don’t find or
make new business models. Their current business models are reaching on limit of growth. So solution is
find or make new business models. How we can find or make new business model creation? What is business
model? It means providing solution and value for customer. In this paper, we think basic concept of business
and feasibility of using TRIZ for new business model creation through examples.

Key Words : Business Creation ; Design ; Value ; Problem
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A Suicide Problem Solution of the Military Soldiers

Sehoon Ahn, Kyungchul Oh, Hojong Kim

ABSTRACT

According to the Korean Military Statistics, the proportion of suicide death rate of mortality is increasing
year after year. South Korea’s military soldiers convened by obligations should serve out the communal life
in their period. The problem of suicide in the military is a very serious one for not only individual but also
the entire military organization, because of the collapse of morale.

In this paper, I'd like to explain to draw the solution for the suicide problem in Korea military, by using TRIZ,
Theory of Inventive Problem Solving. Recently there have been a lot of attempts to apply to non-technical
areas. However, TRIZ is supposed to be a limit to draw the best result in the non—technical areas.

Deriving the solution, TRIZ, especially Practical TRIZ, is used in this paper. In Practical TRIZ, the physical
contradiction is found out by using the Elements—Interaction method. The physical contradiction should be
analyzed with the principle of separation, and then the final solution would be drawn. The Practical TRIZ is
simpler than other methods, and the innovative solution is possible to be derived in shorter period.

Key Words : Suicide, TRIZ, Practical TRIZ, Contradiction, Soldiers
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