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1、Introduction of  the center  
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1998 

2008 

2013   —  2017.7.25 

Research of creative and innovative methodology, 

development of key technologies 

Application in 

industries 
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  The development path of  the center   

《关于加强创新方
法工作的若干意见》
国科发财（2008）
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The Research Team In the Center 
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         Co-operative Bases:  Region, City or  Company 



    ©  AI TRIZCON-II       8/11-12/2018      Tianjin  China          Hebei University Of Technology      Tan Runhua 

        The Yueqing Institute（Wen Zhou, Zhejiang Province) (2018.1-4) 
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Popularization and Training Activities   
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Training Teachers For Regions & Universities 

2015年4月11日～4月17日举办“区域基地创新培训师 2016年举办“创新方法交流师资研讨班” 
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Training Innovative Engineers For Industries 



    ©  AI TRIZCON-II       8/11-12/2018      Tianjin  China          Hebei University Of Technology      Tan Runhua 

The Areas of  the co-operation 
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More than 1220 companies 

in China have been 

corporate with the center 

to disseminate TRIZ in the 

past 10 years. 
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2. Structure  of   C-TRIZ  
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        Altshuller 

Domain 

problem  
Domain 

solution 

 A inventive problem-solving methodology tailored 

for scientific and engineering problems 

 

 It is more structured and based on logic and data, 

not intuition or brainstorming. 

 

 Hypothesis: There are universal principles of 

creativity that are the basis for creative 

innovations that advance technology 

–  Somebody someplace has already solved this problem 

(or one very similar to it.)  Creativity is now finding that 

solution and adapting it to this particular problem 

– Engineering ingenuity based on an inventory of ideas or 

a checklist 

TRIZ is only innovation knowledge-base and evolutionary-directed techniques that can provide the 

user with the accumulated power of the world’s best inventors an innovations.  
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C-TRIZ: Four levels of  methods and 10 research topics in the center   

 level 1 
Extended 

trimming  
Extende

d effect  

Extended 

AFD  

 level 2 
 AD 

&TRIZ  

PB & 

TRIZ  

FD & 

TRIZ  

 level 3 
 DI 

&TRIZ  
 RI & 

TRIZ  
II &  

TRIZ  

 level 4 Redesign 

&TRIZ  
 Manufacturing 

Process & TRIZ  

Classical  

TRIZ and the 

extension  

Integrated 

methods  

Fusion  

methods   

Super 

methods   Research Topics: 
 

 radical innovation 

 disruptive innovation 

 incremental innovation 

 Patent around design  

 integrated innovation 

 integration of six σ and design  

 innovative design for platform  

 AFD and its extension 

 function design 

 computer aided innovation 

 

Classical TRIZ  
Classical TRIZ   Management of Technology    Design methodology   
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Possible Opportunities 

 
A. Unexpected Successes 

B. Unexpected Failures 

C. Unexpected External Events 

D. Process Weaknesses 

E. Industry / Market Structure 
Changes 

F. High-Growth Areas 

G. Converging Technologies 

H. Demographic Changes 

I. Perception Changes 

J. New Knowledge 

 

Innovations 

Transformation of opportunities by training process  

Concept knowledge  

for invention and 

innovation 

Sequential  knowledge  

for invention and 

innovation 

Mass Engineers in industries  

The capacity to turn cross domain knowledge-

based inventions into commercially viable 

innovations is critical to radical and radical 

technological innovation for application of 

TRIZ. 
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Possible 
Opportunities 
 

 Unexpected 
Successes 

 Unexpected 
Failures 

 Unexpected 
External Events 

 Process 
Weaknesses 

 Industry / 
Market Structure 
Changes 

 High-Growth 
Areas 

 Converging 
Technologies 

 Demographic 
Changes 

 Perception 
Changes 

 New Knowledge 

 

Knowledge Base 

Possible opportunities stimulate the innovation processes 

Source:  Tan  
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Opportunity driven training process 

Source:  Tan  2017 

Domain

problem 

TRIZ

problem 

TRIZ

solution 

Domain

solution 

Implemen

tation
Innovation 

Step 4 Step 6 Company 

activity

Opportunity 

search 

Opportunity 

recognition 

Opportunity 

Evaluation and implementation 

Company 

opportunity

Training process Development  process

Innovation 

Evaluation

Managing 

level

Operating 

level

Original 
situation

Information

in change
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Change： 
 
User need change 
Technology change 
Economic development 
Society change 
… 

  

Output： 
 

New Technology 
New product 
New Process  
New Business model 
… 

Inventive Process Innovation process  

Inventive 

problem 

   Solution Implement of 

the solution 

Inventive 

opportunity 

Original 

Opportunities 
发明机 
Innovative 

opportunity 

Transformation of the opportunity 

Market 

opportunity 

Source:  Tan  

Transformation of the Opportunities 
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Changes inside and outside 

of companies  

Main innovation 

process  

Additional process 

for solving inventive 

problems 

The following 

innovation process 

Key 

innovation 

sub-process  

Creative 

human 

resource 

    IP  TRIZ 

Creative 

enhancing 

techniques 

Data 

Bases 

Inside of 

Company  

Difficult Inventive process 

Outside of 

Company  

  One Inventive process     

One Innovative Process 

Market 

Source:  Tan  
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3.  Major Research Topics In This Center  
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Problem flows in an innovation process  

Questions:   

 

1. How to connect the training process with the innovation process in order 

to make more output for engineers?   

Changing  of the world  
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Integrated innovation system for multi-disciplines 

Disruptive innovation 

Incremental innovation 

O
b

je
c
t-

o
ri

e
n

te
d

 a
n

d
 

p
ro

b
le

m
-o

ri
e
n

te
d

 m
e
th

o
d

 

• Technology 

opportunity 

• New conception 

• Solution Integrated innovation 

Contradiction 

TRIZ 

Su-Field 

Standard solutions 

Technology evolution 

Function analysis 

Effects repository 

Solving 

multi-

contradictio

n 

Flow 

analysis 

for 

complex 

problems 

Complex Process for 

Multi-domain 

Multiplex 

method 

integration 

Systemat

ic patent 

around 

Technology 

forecasting 

Radical innovation 

Possible 
Opportunities 
 

 Unexpected 
Successes 

 Unexpected 
Failures 

 Unexpected 
External 
Events 

 Process 
Weaknesses 

 Industry / 
Market 
Structure 
Changes 

 High-Growth 
Areas 

 Converging 
Technologies 

 Demographic 
Changes 

 Perception 
Changes 

 New 
Knowledge 
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Achieve disruptive innovation 

Low cost 

Good shape 

Energy saving 

Simplified operation 

Secondary functions 

Enhanced 

Secondary function 
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Method for Integrated Innovation 

 Integrated innovation 

is defined as that 

designers integrate 

the elements of 

product innovation in 

a creative way based 

on the existing 

technology resources 

to develop a new 

product that satisfies 

customer needs. 

 

 The advantages are 

lower development 

cost, shorter design 

cycle, less risk, 

stronger adaptability 

and so on.  

User 

demand 

Needs for 

Functiona

l 

evolution 

Predict  the 

opportunit

y of 

integrated 

innovation  

Methods for 

generating ideas  

Ideas 

Functional 

integration 

Technolog

y 

integration 

Solutions 

of  

Integrated 

innovative 

consequent 

design 

Product 

design 

requirement

s 

FFE 

TRIZ 

Social and economic 

development 

Technological 

evolution  

Evolutiona

ry 

resources 

Functional 

trimming 

New product development 
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The Propose of Using Trimming Method 

product

Tool of 
Trimming

process

New 
product

Patent 
around

Simplifying

Cost reduction

Solving technical problems

Process simplifying

Improve efficiency and reduce costs

Solving technical problems

Break down technical barriers

Patent Portfolio

Niche market

New market
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patent portfolio 

classification 

Umbrella patent portfolio （complementary 

patent） 

A

B DC

A

B

A

B

build a number of patents for different problems 
module of product system to form a complementary 
relationship between the patents 

Beam type patent portfolio (competitive  

patent）  

A1

A2

B1

B2

A C"B'

resolves the same problem with different 
principles or different structural to form a 
competitive relationship. 

A

B

C

D

E

F

G

H

关联

Chain patent portfolio（supporting  

patent） 

 related technology patents for supporting the core 
product patent from upstream to downstream of product, 
expanding the impact of the industrial chain . 

A

B

F1

C

D

F2

E

F

F3

A

B

F2

A

F0

Star patent portfolio（extension 

patent） 

a series of new integrated patents of core patent 
technology and other solutions in different field , 
or technicaly patent in new field application .  

Patent Portfolio Classification 
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4. Dissemination of  TRIZ/C-TRIZ   

Inventors are divided into five categories related to the innovation process, namely entrepreneurs 

with technology, industry-specific inventors, professional inventors, grantsmen, and inveterate 

inventors. 

C. L. Howard, S. L. David, and A. B. Marilyn, “Human Factors and the Innovation Process,” 

Technovation, Vol. 16, No. 4, 1996, pp. 173-186 

 The purpose to disseminate TRIZ/C-TRIZ in industries is to make  

     excellent engineers to “innovative engineers” . 

 

 The industries in China need more and more innovative engineers, who are 

specialized in invention and will be serve their companies for a long time. 

 

 Training “innovative engineers” is a big market  now in China ! 

   

 Innovative engineers are “industry-specific inventors’.  

We define that an innovative engineer is an industry-specific inventor, who 

has specific technical improvements for product designs or processes in 

their workplaces. The improvements include ideations and inventions. 

Tan Runhua,  Seven Stimuli to Identify Opportunities of Innovation: A Practice of 

Training Innovative Engineers and Some Findings in China. 

 American Journal of Industrial and Business Management, 2013, 3, 725-739 
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Developing T-shaped water 

professionals 
International Water Centre, 

 Water Policy 15 (2013) 42–60 

The 21st-Century 
T-Shaped Lawyer 

The Need for innovative engineers  in industries 

Skilled for application of 

TRIZ/C-TRIZ 

TRIZ / 

C-TRIZ  

New technologies 

New products 

New processes  

The Future of Jobs  

The Future of Jobs  
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Five Levels Training Systems in this center  

4th level innovative 

engineers 

1st & 2nd level  

innovative engineers 

Basic Knowledge 

Of TRIZ  

Basic Concepts and 

process of Invention 

and Innovation  

Knowledge 

level for 

innovation 

Industry 

oriented  

University 

and industry   

Society 

oriented  
Popularization 

Primary 

Middle 

High level 

Advanced  

3rd level innovative 

engineers 

C-TRIZ 

TRIZ 
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Universities  

Industries  

Innovative Engineers 

 

New technologies 

New Processes 

 

New products 

Government 

C-TRIZ/TRIZ  

 Intermediary 

Agencies 

Main Goal  

Accessories: 
business 

opportunity   

 lucky events 

Dissemination of C-TRIZ/TRIZ 
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Innovative Engineer 

New Technologies 

New products 

New processes 

Enabling Technologies for Innovation : C-TRIZ/TRIZ 

Dissemination:  government, intermediary agencies, bases 

Company A 
MEOTM 

MEOTM 

MEOTM 

The inventive problems 

Company B 

Company C 

The path of  Dissemination 



    ©  AI TRIZCON-II       8/11-12/2018      Tianjin  China          Hebei University Of Technology      Tan Runhua 

 Dissemination Model  

Tan,  AJIBM, 2013, No.6 

MEOTM：  Mass-engineers-oriented training model of TRIZ  in China 

2002 2004 

2009 

2010 2010 

8 months to 15 months is needed for one class.  The object is training engineers to find and solve an inventive problem under the guidance 

of classical TRIZ.    
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The innovative engineers trained in this center 

From 2013 to 2016  

Numbers 

of 

enterprise

s to attend 

training 

program 

Numbers 

of  

engineers  

to attend 

training 

program 

Numbers 

of  

certificated 

engineers : 

1692  

Numbers 

of Patent  

applied : 

1218   

Needs of 

Companies 

Output: 8.8 

hundred million 

RMB/per year 

for companies 

Patent  

number 

Provinces  
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New concept 
development 

Analysis of history 

and current state 
Patents 

Tech 

Pattern of evolution 

TRIZ Tools 

Strategy opportunity 

Concept Implement 

Multi-concents 

Evolution 

direction 

Position in S curve 

Next generation 

Technologies 

Changes: 
 

 Unexpected Successes 

 Unexpected Failures 

 Unexpected External 

Events 

 Process Weaknesses 

 Industry / Market 

Structure Changes 

 High-Growth Areas 

 Converging 

Technologies 

 Demographic Changes 

 Perception Changes 

 New Knowledge 

 

Existing Tech & Prod 

Future Tech & Prod 

Technology 

update 

Meet the 

changes 

TRIZ/C-TRIZ guide the innovative paths of industries ! 

TRIZ & C-TRIZ 

Source:  Tan  2018 
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5. Plan for  the development of  an 

international   TRIZ research center  
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 We are trying to apply research funds from government to support the development 

of the international research center. 

 

 Welcome the international experts of TRIZ or related Disciplines to pay more 

attention to the development of the center! 

 

 The third floor of the building will be the center. 

The funds and The location of The center 
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6. Conclusions 

 “Mass-Engineer Innovation” is a pattern in industries in China.   

 

 The pattern breeds many research topics for researchers of 

TRIZ and related areas.  

 

  The situation produces opportunities for the center. 

 

 The center hopes to co-operate with TRIZ experts,  

      TRIZ Masters  of the world  in the future! 
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Thank  You! 
 

http://www.triz.com.cn 


