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1.
About the Intellectual Property Creation 
Research Subcommittee 

3



© 2018 Tsunamasa SHIOYA, JTS IP Creation Research SC.

1-1. Introduction of subcommittee meeting

Kimihiko Hasagawa (2017).
Making case with evolution tree of service robot(The one)
(TRIZ Symposium 2017)

About the Subcommittee meeting The last Symposium presentation
【Member】 (In the order of joining)

Kimihiko Hasegawa (Chief examiner)
Toshimitsu Kataoka
Narumi Nagase
Shigeru Suzuki
Hirotsugu Ishihara
Sadao Nihii
Takuya Fujii
Tsunamasa Shioya

Half a day of the afternoon is basic once 
every 1-2 months. 
It gathers in Tokyo, and it acts. 

TRIZ expert
Intellectual property member
Engineer of active service
AIPE recognition
intellectual property analyst
Diversity is a feature. 

It is working in three year plan. 
"Making case with evolution tree of service robot"
Study results at the first year were announced. 

Appearance of subcommittee meeting
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1-2. Content of report in this presentation

長谷川公彦. (2017). サービス・ロボットの進化ツリーの作成事例(その1)
(TRIZシンポジウム2017)

Patent of opening to the public Schematization of patent Evolution diagram

In the last report、Because of the evolution diagram part

Why
How

It reports including the concrete application proposal. 

Did you pay attention to patent information why?
How is patent information made the best use of?

The method of making evolution diagram from 
patent information?
How do you use it for TRIZ conception?

Structuri
zing

5

Original technique (non-patent)

Development

Applicati
on
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2.
Background of approach
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2-1. Sense of incompatibility that holds "Intellectual property creation research" while advancing it

Tokumi Nagase. (2016). Reconsideration of approach to be solved with TRIZ inventing it
(TRIZ symposium2016)

@TRIZ community @Intellectual property information analysis [kominyunitei;]

Nagase, 2016]

Moreover, why. 
The concern 

is thin in 
each other. 

The patent is not seen as "Group" 
though there is a approach of the 
conception use in the individual 

patent starting point. 

It is interesting none for conception 
(Too much) though catches the 

patent as "Group", and works on the 
down shot analysis. 

#Patent map
#IP landscape
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2-2. Problem noticed from composition arrangement by I-TRIZ PF

Study results such 
as reverse TRIZ

Profitable function

Harmful function

It causes it. 

It excludes it. 

I-TRIZ PF parts

The surpassing idea of 
the bench mark patent 

comes out. 

The idea is conceived 
with TRIZ. 

The business energies increase. 
The profit and pleasure

are expanded. 

Patent information is
investigated

and analyzed. 

Though the one to be aimed with both 
communities is roughly the same. 

Technology trends are
understood in the 

down shot. 

Appropriate cooperation 
and wisdom can 

be procured. 

8
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2-3. Problem noticed from composition arrangement by I-TRIZ PF

Study results such 
as reverse TRIZ

Profitable function

Harmful function

It causes it. 

It excludes it. 

I-TRIZ PF Parts

Bench mark patent
The surpassing idea comes out. 

The idea is conceived
with TRIZ. 

The business energies
expand the increase profit 

and pleasure. 

Patent information
is investigated 
and analyzed. 

Actually, both communities have 
both problems respectively. 

Technology trends

Appropriate cooperation
Wisdom can be procured. 

The prior patenting
is not investigated enough. 

Others' patents are violated. 

Registration cannot 
be assessed even if applying 

for the patent. 

Actually, similar idea 
to prior patenting

The surpassing idea of 
the bench mark patent 

comes out. 

There is no thought
to be read in TRIZ. 

The conception hint 
readout becomes limited. 

The conception by independence
inadvertently : 

to the deferment. 

Technology trends
are understood 

in the down shot. 

Appropriate cooperation 
and wisdom can 

be procured. 

- Because it is confrontation contradiction,
- it is yellow paint. 
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2-4. I-TRIZ PF による構図整理から気づいた課題

Study results such 
as reverse TRIZ

It reads in TRIZ. 
There is no thought. 

Profitable function

Harmful function

It causes it. 

It excludes it. 

I-TRIZ PF Parts

Bench mark patent
The surpassing idea comes out. 

The idea is conceived
with TRIZ. 

The prior patenting
is not investigated enough. 

The business energies 
expand the increase profit 

and pleasure. 

Others' patents are violated. 

Registration cannot 
be assessed even if 

applying for the patent. 

Patent information
is investigated 
and analyzed. 

Should I not do the approach of both 
communities in "Combination"?

Technology trends
It understands in the down shot. 

Appropriate cooperation
Wisdom can be procured. 

The conception
hint readout 

becomes limited. 

Actually, similar idea 
to prior patenting

The conception by independence 
Inadvertently

: to the deferment. 

The surpassing idea of 
the bench 

mark patent comes out. 
Technology trends 

are understood
in the down shot. 

Appropriate cooperation
and wisdom 

can be procured. 

The methodology that makes the best 
use of patent of opening to the public 
"Group" in TRIZ is requested. 
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3.
Utility of patent of opening to 
the public information

11
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The enterprise wants to monopolize the result of development by the patent. 
Inevitably, accumulation advances to the patent database in the outstanding 
invention. 

The right is taken by the other companies if not applying early. 
「It can be considered Filing date ≒ Invention day of completion "and is caught with 
the time axis. 

It is applied after the idea that can clear the examination examines it closely. 
① Novelty

It is a world first and a unopening to the public in the filing date. 
② Progressivity

There is non-easy invention. 
③ Can execution and support requirement

The invention is explained in extent where the same trade person is enforceable 
in detail. 

The styles are united. 
Problem, means for solving the problems, effect, and embodiment・・・ It is beautifully 
arranged and it is legible. 

The retrieval is easy by reliability and the classification by a free opening to the 
public and the public organization management. ...

The invention encouragement and the industrial development contribution by 
protection of invention and "Use" are the system purposes. 

3-1. Why is patent information used?

12
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3-2. Composition of item of patent specification
【 summary 】

【Claim】

【Detailed description of the invention】
【Technical field】
【Background art】
【Outline of invention】

【Problems to be resolved by the invention】
【Means of solving the problems】
【Advantageous effect of the invention】

【Brief description of the drawings】
【Form to practice invention】

【Embodiment】
【Use possibility on industry】
【Explanation of sign】

Expression of right (abstraction)

Frank expression
(number down of characters)

Only this part : a 
difficult style. 

Expression of materialization

It is detailed to extent where the same trade person is enforceable. 

← Prior art
If it reads only around here, 

the majority can be 
understood. 

It is composed 
so that the 
reader may 
understand the 
invention easily. 

13
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Effect of this invention

ActionAction
Technological 
composition 

of this invention

Prior art

Past effect

Past 
negative

Confrontation contradiction

3-3. Logical structure of patent specification

It strengthens. 

It excludes it. 

【Claim】

【 technical field 】
【 background art 】

【Means of solving the problems】

【Advantageous effect of the invention】

【Problems to be resolved by the invention】

It is appealed to do this. The enterprise used it. "Solution principle"

It is a necessary solution 
thing as the enterprise. 

Embarrassment 
thing zone of the 
enterprise

Source of technological 
competitiveness in the enterprise

The applicant's 
intention
- To a logical target
- It is detailed. 
- It is talked with the 
contradiction solution 
axis. 

14
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4.
Evolution diagram making by I-TRIZ PF
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○ It is a technique for expressing the diagram according to two kinds of boxes and two kin
ds of links as for the causal relation of things. 

Profitable function

Harmful function

It causes (Strengthen). 

It excludes (Disturb it). 

○ The causal relation not only is expressed but also the indicator of the idea putting out is obtained. 

It eats a lot 
of sweets. 

A happy sense 
of fullness is 

obtained. 

Weight 
increases. 

The box with contradiction is painted in yellow. 

It eats a lot 
of sweets. 

A happy sense 
of fullness is 

obtained. 

Weight 
increases. 

It eats a lot of
things not fat. 

It moves and
fat is burnt. 

It excludes it. Firm decision of 
becomeing thin

It excludes it. 

#1

#2#3

It causes it. 

It causes it. 

4-1. What is "I-TRIZ PF"? PF: Problem Formulation

16
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【 claim 】

【 technical field 】

【 background art 】

【 problems to be resolved by the invention 】

【 means of solving the problems 】

【 advantageous effect of the invention 】

【 form to practice invention 】

【 use possibility on industry 】

【 brief description of the drawings 】

【 explanation of sign 】

②Past problem

④Effect

③Means for solving 
the problems

①Past way

②
Past problem

④
Effect

③
Means for solving 

the problems

①
Past way

排除

This invention

Prior art

4-2. Expression of module of patent journal that uses I-TRIZ PF

This 
invention

Prior art

Modulation

17
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4-3. Example of open 2005-131713 special

【Problem】

The guide method by which the programming was done single meaning was only executed irrespective of a past action of 
the other party of the conversation though it was possible to guide to the other party of the conversation in the prior art. 
Therefore, the main purpose of this invention is to offer the communications robot that can execute the action according to 
a past action of the other party of the conversation. 

【Means】

The situation from man's concerned aspect is observed with observation device 18 for man who is observed surrounding circumstances with 
surrounding situation observation device 16 set up in the environment, and installed by man P2 etc. , and the situation from the aspect of a 
robot concerned is observed with main body 12 of the robot. Infrared rays tag 14 etc. are installed in observation device 18 for exhibit B1 etc. 
and man etc. , and, as a result, data including the identification data is acquired in each observational equipment. Therefore, the interaction 
between man and the exhibit, etc. in such an environment is observed, and the man's action history is one by one recorded in the data base. 
And, past action data of the other party of the conversation is analyzed, actions of the guide and the recommendation, etc. that should be 
presented to the other party of the conversation based on the state are decided, and main body 12 of the robot executes an action concerned. 

【Effect】 The action according to a past action of the other party of the conversation can be presented. 

Official report 
number Invention name Person entitled Filing date Status

2005-131713 Communications robot ＡＴＲ 2003/10/28 Rejection

Irrelevant guide action 
to past action of 
other party

The action can be 
presented according to 
a past action of 
the other party. 

It acts by the history 
that observes the other 
party's behavior and 
cquires it. 

The exhibit is guided to
the other party by using
the gesture and
the voice. 

Exclusion

Special opening2005-131713
(Application:2003/10/28)

- Category *
Man's intention is read. 
It appeals to man. 
It seems to be a living thing and 
it behaves naturally. 
Nursing and rehabilitation usage
Others

18
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4-4. Similarly, it makes it by one module per one. 

19
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4-5. Introduction of module～ The official report of the relationship between a child and his parents ties. 

Exclusion

Exclusion

The causal relation is approved. 

Irrelevant guide action 
to past action of other party

The action can be presented 
according to a past action
of the other party. 

It acts by the history 
that observes the other party's
behavior and acquires it. 

The exhibit is guided to 
the other party by using 
the gesture and the voice. 

It is not possible to correspond
to the entire group. 
(limitation for individual)

It is possible to guide I
t to an adult number
as one group. 

The group or the individual
is processed reading a 

surrounding number of people. 

The guide operation is done 
with guest's ID tag. 

(a)

(a')

It unites to description (a) 
of the parents side, 
and it paints it in yellow. 
(confrontation contradiction)

A time reversal is assumed to 
be acceptable until one and 
a half years. 

You may describe the official r
eport number and the filing date 
in parallel. 

相手の過去の
行動に応じて
行動を提示可能

排除

特開2005-131713
(出願:2003/10/28)

Irrelevant guide action to 
past action of other party

It acts by the history that
observes the other party‘

s behavior and acquires it. 

The exhibit is guided to 
the other party by using 
the gesture and the voice. 

(a)
Essence resemblance The action can be 

presented according to 
a past action of
the other party. 

Exclusion

特許第4822319号
(出願:2005/10/27)

It is not possible to 
correspond to the
entire group. 

(limitation for individual)

It is possible to guide
it to an adult number
as one group. 

The group or the individual
is processed reading 

a surrounding number 
of people. 

Prior application

Post-prayer

20
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4-6. Efficiency improvement of making work(Business DB necessity)
Information and the retrieval function only of the patent are applied, 
and it is assumed the hint of the introduction. 

21

①Combination of examiner quotation information and patent classification

②Combination of similar official report retrieval function and application year 
and patent classification specification

Tim
e

Patent of object

Prior application Post-prayerQuotation Quotation

Rese
mbla

nce

Res
emb
lanc
e

Rese
mbla

nce

Res
emb
lanc
e

Relation?

Relation?

Relation?

Relation?
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4-7. Example"Evolution diagram of exhibit guide robot"

相手の過去の
行動に無関係な
案内行動

相手の過去の
行動に応じて
行動を提示可能

相手の行動を
観測して取得した
履歴で行動する

身振りや音声を
用いて相手に
展示物を案内

排除

特開2005-131713
(出願:2003/10/28)

集団全体への
対応をできない
(個人対応限定)

大人数に対しては
1つの集団として
案内できる

周囲の人数を
読んで集団または
個人処理をする

相手の過去の
行動に応じて
行動を提示可能

排除

特許第4822319号
(出願:2005/10/27)

人と人の間に
割って入る等の
不自然さが発生

人との対話を
自然に開始
できる

空間陣形を
生成した後に
挨拶する

大人数に対しては
1つの集団として
案内できる

排除

特許第5732632号
(出願:2011/2/3)

案内を受ける人
の視線を効果的
に誘導できない

ロボットが指示
する方向を直感
的に把握可能

ボディ所定の箇所
と対象物とを
延在関係とする

人との対話を
自然に開始
できる

排除

特許第6158665号
(出願:2013/9/27)

It evolves from the program reproduction 
type to the interaction type with the human. 

Evolution of market trend

Evolution of commodity

Evolution of means for solving the problems

22
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5.
Use to idea conception
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Commodity 
function

B

Commodity
function

C

Commodity 
function

D

5-1. Evolution diagram as arrangement tool before it conceives it

Negative 
element

0

Means for solving 
the problems

1

Commodity 
function

A

Exclusion

Negative 
element

1

Means for solving 
the problems

2

Exclusion

Negative 
element

2

Means for solving 
the problems

3

Exclusion

Negative 
element

3

Commodity 
function

E

Means for solving
the problems

NEW
Exclusion

How should I think by assuming 
that it wants to create it?
(Is it a contradiction suddenly table?)

The examination that seems to 
be TRIZ deepens when there is an evolution diagram. 

- Ideal solution and ideal
- Systems approach
- Resource

24
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Commodity
function

B

Commodity
function

C

Commodity
function

D

5-2. Ideal solution and ideal to be thought by evolution diagram

Negative
element

0

Means for solving 
the problems

1

Commodity
function

A

排除

Negative 
element

1

Means for solving 
the problems

2

Exclusion

Negative 
element

2

Means for solving
the problems

3

排除

Negative
element

3

Commodity 
function

E

Means for solving
the problems

NEW

Exclusion

Means for solving the problems NEW achieves 
commodity function (A-E) of the past 
without means for solving the problems (1-3). 

Means for solving the problems NEW 
excludes negative element (0-3) of the past 
without means for solving the problems (1-
3). 

25
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Commodity 
function

B

Commodity 
function

C

Commodity
function

D

5-3. On ideal inclination that depends instead of existing solution means

Negative 
element

0

Means for solving 
the problems

1

Commodity 
function

A

Exclusion

Negative 
element

1

Means for solving 
the problems

2

排除

Negative 
element

2

Means for solving 
the problems

3

Exclusion

Negative 
element

3

Commodity
function

E

Means for solving 
the problems

4

Exclusion

Means for solving 
the problems

3-Evo

Means for solving the problems “3-Evo" achieves 
commodity function D
instead of past solution means 3, and doesn't give 

birth to negative element 3. 
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6.
Possible application to non-technical field(It is researching. )
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「モグラ叩き」 な実態が
可視化された

The importance of
the observance o
f the rule is 
recognized. 

The instruction 
material that comes 
off and doesn't leak
is shared. 

An educative effect 
uniform whoever
teaches is obtained. 

The rule that 
should defend is 
shared. 

6-1. Example of expressing details and idea conception of organization management measure

The trouble and
the scandal, etc. 
occur. 

It persists in
the education. 

It works under a
free climate 
where the rule is few. 

Exclusion

An educational 
content is lucky
and the rose is
lucky by the lecturer. 

The instruction 
material is enhanced. 

Exclusion

It is not possible t
o prevent a recurrence
because there is a l
eakage in the content. 

The instruction
material is made
more concretely 
and in detail and
it crowds. 

Exclusion

It is neglected and
making to the ruin
advances because 
it is too detailed. 

The small group
movement that
uses the instruction 
material is developed. 

Exclusion

When you catch details by the macro aspect
【 improvement 】 27: Reliability and 39: Productivity

The invention principle that should be applied
1. Division principle

35. Parameter principle
29. Fluid use principle
38. High density oxygen use principle

It is a point to pursue the ideal 
by the macro aspect. 

28
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Propeller's desire is turning the calla. !!!

6-2. Example of expressing details and idea conception of TRIZ education

It is possible to 
work on the 
contradiction 
solution by using 
the contradiction table. 

The contradiction
missed under
the subconsciousness
is noticed. 

The value of the 
solution of the 
confrontation 
contradiction is 
understood. 

It feels like had 
understood "Type" 
of the invention 
and it is possible
to become positive. 

It is too difficult 
to understand. 

The invention 
principle is politely 
taught. 

TRIZ is educated. 

Exclusion

Problems for 
solution are not
found. 

The confrontation
contradiction is
taught in detail. 

Exclusion

The confrontation 
contradiction is 
not found by the
real world. 

It is taught that
it obtains and it 
looks for the list
of 39 parameters. 

Exclusion

It is puzzled to 
the usage in the
contradiction table. 

The usage in the
contradiction 
table is taught
in reverse TRIZ. 

Exclusion

The evolution diagram is useful 
even for the conception of the idea of 
non-technical field. 

It is possible to receive it by catching details by the macro aspect 
like being inefficient a single-engined measure repeatedly. 
･･･ For instance, the application of the technological evolution 
pattern is examined. 

Example) Trim
Example) Movable adjustment

29
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Summary
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Summary

31

Patent of opening to the public "Group" was able to be expressed by 
using I-TRIZ PF as an evolution diagram, and to propose the 
methodology to be made the best use of in TRIZ. 

As for the made evolution diagram, a market trend, a means for solving 
the problems, and an evolution process each commodity are shown 
based on information described in the patent of opening to the public. 

It was able to propose the possibility of strengthening the idea 
conception that seemed to be TRIZ based on the evolution diagram. 

The concrete use method is thought that a further research is necessary 
though it proposed the application of the evolution diagram to non-
technical field in this report. 



Intellectual Property Creation Research Subcommittee, 
Japan TRIZ Society

Will you also participate?
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