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1998 

2008 

2013   —  2017.7.25 

Research of creative and innovative 
methodology, development of key 

technologies 

Application in 
industries 

唐山轨道车辆 

河钢集团 
张煤机 

长城汽车 
新奥集团 
开滦煤矿 
邢台轧辊 
风帆股份 

SANY 
GZRG 

BaoSteel 
CSIC 

CHEMCHINA 
Tianguan 

…. 
opportunity 

Vision of 
Research 

1.   The center 

《关于加强创新
方法工作的若干
意见》国科发财
（2008）197号 

Partner 
Companies 

Hebei  
Engineering 
Research  
Center 
Innovation 
Method for 
Manufacturing 
Industry 

National 
Engineering 
Research 
Center for  
Technological 
Innovation 
Method and 
Tool  
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Three Kinds of Activities  in the Center 

Dissemination   

 Long distance analogy 
method 

 Function  design 

 Extended Effect 

  Integrated  path for 
TRIZ and design 
process 

 Technological principle 
of disruptive 
innovation 

 …  

Enable Technologies： 
 Incremental innovation  

 Radical innovation 

 Disruptive innovation   

 Integrated innovation 

 Patent around innovation 

 Manufacturing process 

innovation 

 Platform design and 

innovation 

 CAI: InventionTool 

  Service platform 

  Solution provider 

  Innovative engineer    

      training 

  Innovative team   

      development 

  Consulting 

Enablers 

Basic Research 
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TOP 10 Reasons Why We Need 
INNOVATION 

             by Lorraine Yapps Cohen  

10. For economic growth  
9. For the progression of human well- 
      being 
8.   For competitive advantage  
7.   Because cost-cutting is not enough 

anymore 
6.   Desire for higher business revenues  
5.  To improve disappointing performance 

in the past 2 decades of U.S. firms  
4.  To take advantage of opportunity  
3.  For a more constant flow of innovation 
2.  For better returns 
1.  For business survival 

6 Reasons Why Innovation is 
a Survival Skill 

by Daniel Nolan 

1. Increasing Competition 
2. Increasing Globalization 
3.   Increasing Consumer  
       Expectations 
4.    Advancing Technology 
5.   Changing Workforce  
6.   Demographic 
       Changing How We    
        Work 
 

Why  Do We Need Innovation? 

2. The obstacles of innovation in industrial companies 

For increasing 
completion  
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Source: internet 
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Innovation 
processes are 
difficult 
because we 
must solve : 
 
“ill-defined or 
ill-structured 
problems”  
or “inventive 
problems in 
TRIZ”.  

Target 
 technologies or 

products  ? 

Creative and 
Innovative 

paths？ 

Knowledge 
outside the 
domain？ 

Existed 
technologies and 

products  

 Invention: novel 
idea generation  
 

 Innovation: 
successful 
implementation 
of novel ideas  

Innovation = Invention + Exploitation 
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   Seven Generations of Innovation Models 

https://zh.scribd.com/document/155958364/Innovation-Process-Models 
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   Typical Innovative Process Models  

Process of FFE 
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 T. J. Howard, S. J. Culley and E. Dekoninck, Describing the creative design process by the integration of 
engineering design and cognitive psychology literature， Design Studies， 29 (2008) ：160-180 

The 7th International Conference on Systematic Innovation (ICSI), Lisbon, Portugal 

Creative Process  =  FBSD  + AGE  
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Research-Technology M an a g em en t • July—A u g u s t 2015 

There are different types of 
innovation processes. 
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 The obstacles of innovation Process 

Conceptual 
design 

Embodiment 
design 

Detailed 
design 

Process 
design 

Manufactu-
ring 

Commerciali-
zation 

Fuzzy 
front end 

Forward problem flow Backward problem flow Self-solving problem flow 

competitive advantage  cost-cutting higher business revenues  
better returns business survival 
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Opportunity 
Identification 

Opportunity 
Analysis 

Idea 
Generation 

Idea 
Selection 

Design 
Specification 

Manufacturing Commercialization 

Conceptual 
design 

Embodiment 
design 

Detailed 
design 

Concept 
Definition 

Process Design 

Fuzzy Front End New Product Development Commercialization 

Problems Solutions Problems Solutions 

Different 
changes 

Obstacle I: 
 
Generation of high 
quality ideas is 
difficult. 

Obstacle II: 
 
Generation of high 
quality new concept 
and new structures are 
difficult. 

Obstacle III: 
 
Manufacturing 
methods for high 
precisions are 
difficult. 

 The obstacles In innovation Process 

Creativity 
and 
Innovation 
techniques: 
 
Such as 
TRIZ 
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My idea: 
TRIZ  >>>  
 All other    
 techniques!! 
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Father of TRIZ : 
Altshuller 

TRIZ And The Development  

 The year of 2016 was celebrated as first, 
the 60th anniversary of foundation of 
TRIZ since the first paper on TRIZ 
“About Psychology of Inventive 
Thinking” was published by Genrich 
Altshuller [Altshuller 1956].  

At some point, there was an impression was that every engineer in South Korea 
had to know TRIZ to get a job.  

The development of TRIZ after 1998 
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3.  C-TRIZ: development of TRIZ in China 

Classical TRIZ 

I-TRIZ Bio-TRIZ 
X-TRIZ 

TRIZ++ 
- -TRIZ 

Radical 
innovation 

Disruptive 
innovation 

Incremental 
innovation 

Enterprises: 
Mechanical 

Chemical  
Electrical  

Push 

Pull 

C-TRIZ 
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C-TRIZ: Four levels of  methods  

 level 1 Extended 
trimming  

Extended 
effect  

Extended 
AFD  

 level 2  AD 
&TRIZ  

PB & 
TRIZ  

FD & 
TRIZ  

 level 3  DI 
&TRIZ  

 RI & 
TRIZ  

II &  
TRIZ  

 level 4  6sigma 
&TRIZ  

 Manufacturing 
Process & TRIZ  

Classical  
TRIZ and the 
extension  

Integrated 
methods  

Fusion  
methods   

Complex 
methods    Integrated 

process 
design 
 

Integrated 
design 
method 
 

Function 
design 
method 
 

 Patent 
around 
design  
 

Classical TRIZ  
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20 

Question?  
 

What are the 
basic 
principles of 
disruptive 
innovation 
For engineer 
applications  ? 

Disruptive 
innovation(DI) 
refers to a 
technology, 
process, or 
business model 
that brings to a 
market, a much 
more affordable 
product or service 
that is much 
simpler to use.  
When these 
products are 
getting stable 
gradually in the 
low-end market 
and in the new 
market by 
development, they 
can take the place 
of the products in 
the mainstream 
market.  

 Topic 1:   Disruptive innovation supported by TRIZ (level 3) 

by Clayton M. Christensen  
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A standard radar map configurations of 
technology system 

Source: Sun &  Tan  
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Methodology 

Technological system evolution and innovation model Sun & Tan  IEEE conf. 2010 

Opportunity identification 
for disruptive innovation 
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Methodology 
Forecasting model of disruptive innovations  

The flowchart of DI based on technological system evolution  

TRIZ 

The model is for ideation in 
process  of FFE 
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Passive 
design 

Active 
design 

Design-driven 
theory 

The existing customers

The product that satisfies 
the customers’need

A

B C

D

EF
…

……

A

B C

D

E

The product that guides the 
generation of the demand

New customers

2.2.1 Process of Generating New Market 
Disruptive Innovative Ideas 



  TRIZCON2017  Caesars Hotel and Casino in Atlantic City, NJ, USA.   Tan Runhua 



  TRIZCON2017  Caesars Hotel and Casino in Atlantic City, NJ, USA.   Tan Runhua 

 Driven Mode 1 of Generating NDI Ideas 

 

Age

Sex

Behavior

language

？

？

？

？

+

+

 

Application places

Geographic 
area

Short-distance associated 
environment 

Application places

Short-distance associated 
environment 

Short-distance associated 
customers 

Long-distance associated 
customers 

Geographic 
area

The 7th International Conference on Systematic Innovation (ICSI), Lisbon, Portugal 
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 Driven Mode 2 of Generating NDI Ideas 

 

+

+

 

Age

Sex

Behavior

language

Short-distance associated 
customers 

Short-distance associated 
environment 

Short-distance associated 
environment 

Application places

Application 
places

Geographic 
area

Geographic 
area

Age

Sex

Behavior

language

Short-distance associated 
customers 

Long  
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 Driven Mode 3 of Generating NDI Ideas 

 

？

？

？

？

+

+

 

Age

Sex

Behavior

language

Short-distance associated 
customers 

Long-distance associated 
customers 

Short-distance associated 
environment 

Long-distance associated 
environment 

Application places

Application 
places

Geographic 
area

Geographic 
area



  TRIZCON2017  Caesars Hotel and Casino in Atlantic City, NJ, USA.   Tan Runhua 

The process model 

The existing 
product

Short-distance 
associated 
customers

Short-distance 
associated 

environment

Long-distance 
associated 
customers

Step 2:
Analysis of 

short-
distance 

associated 
resources

Feature sets A, 
B, C, D

Feature sets M, 
N

Extraction 
of 

features

XAð YBð ZCð WDð

PMð QNð、

、 、 、Supple-
Mentary

set

Step 3:
Analysis of 

long-
distance 

associated 
resources

Generation of
NDI ideas

Step 4:
Generation 

of NDI 
ideas

Is it NDI idea？

Choose and output ideas

Step 5: 
Output 
high 

quality 
ideas

Step 1:
Choose 
research 

object

Creat 
“new 

customers”or
“new 

environment”

Apply the driven 
mode of generating 

NDI ideas

Yes

No

Long-distance 
associated 

environment
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Case study 

   The hardware 
structure of cash 
recycling system（CRS, 
not include the control 
unit）is chosen as the 
research object  of  new 
market disrupive 
innovative design. 

Machine 
shell

Card 
entrance/exit

User 
Interface

Keyboard 

Entrance/exit 
of  bills IC  card 

service

Exit of 
receipts 



  TRIZCON2017  Caesars Hotel and Casino in Atlantic City, NJ, USA.   Tan Runhua 

• Analysis of short-distance associated resources 

Generation of NDI ideas for CRS 

Resources 
Extraction of resource 

features 
Feature sets 

Short-
distance 

associated 
customers 

Age A=  

Sex B={Male，Female} 

Language C={A certain language} 

Behavior 
D={operate by vision,operate by 
right hand} 

Short-
distance 

associated 
environment 

Geographic area 
M={Many countries and regions 
in the world} 

Application places 
N={Halls of bank 
branches, O u t s i d e  t h e  b a n k 
branch,shopping malls, etc.} 

 *|18 60,a a ax x x N  
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 Generation of NDI ideas for CRS 

The 7th International Conference on Systematic Innovation (ICSI), Lisbon, Portugal 
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Generation of NDI ideas for CRS 
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• A cash recycling system for minors(FM-CRS) 



  TRIZCON2017  Caesars Hotel and Casino in Atlantic City, NJ, USA.   Tan Runhua 

Opportunities Identified 
 

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 

Topic 2:  Transformation of opportunities by  
                training process  (level 4) 
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Source:  By Dr. Iain Sanders 
 
 (Design for Innovation Ltd.) 

Evaluate Strategic Alternatives 
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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

Information
in change

Innovation 

Evaluation

Managing 
level

Operating 
level

Original 
situation

Source:  Tan  2017 

Opportunity driven training process 
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Reduce costs, 
increase efficiency, 
do more with less 

Original situation for invention 

Domain problem TRIZ problem 

Domain solutions 

… … 

Evaluation 

TA0 

CD0 

ED0 

DD0 

CD1 

ED2 

DO0 

DD3 

0 

1 2 3 

Potential 
opportunities 
for innovation  

Activities of  
training  

Activities 
after  

training  TA: Task 
 
CD: conceptual Design 
 
ED: Embodiment Design 
 
DO: Detailed Design 

New Model  
For Redesign 

Opportunity   
recognized  



  TRIZCON2017  Caesars Hotel and Casino in Atlantic City, NJ, USA.   Tan Runhua 

E
V
A
L
U
A
T
I
O
N 

Output of 
training: 
 
New  
technologies 
 
New 
processes 
 

New Model  For Redesign 

Training  process  

Redesign path 
Design process inside a company  
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Conceptual Design 

Find original problem 

Presentation of the 
problem 

Determine operating 
cintradictions 

Determine surface 
contradiction 

Evaluate solutions 

Solve contradictions 

n y 

Additional 
process 

Main innovation 
process  

Domain 
prob 

TRIZ 
prob 

TRIZ 
solution 

Domain 
solution 

TRIZ process 

Management 
contradiction 

Tech or Phy 
contradictions 

Innovation 
situation 

Case:  A New process model for redesign   

Following 
processes 
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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 

4. Dissemination of C-TRIZ/TRIZ 
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Theory and 
Method Newness 

Dissemination 
Method 
 Newness 

High 

High 

Low 

Low 

MEOTM: 
mass-engineer 
oriented 
training model 

The position of different training models across the theory newness  
and dissemination method newness dimensions 

How to implement TRIZ into 
innovation processes  ？ 
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Every sub-system does have bigger space ! 

The Center (University) 

Regional 
 Bases 

1. 河北科技厅 
2. 浙江科技厅 
3. 内蒙科技厅 
4. 青海科技厅 

1. 天津高开区 
2. 天津北辰区 
3. 天津西青区 
4. 河北承德市 

Company  
Bases 

1. 中车-唐车公司 

2. 广州无线电集团 

3. 上海东方九乐公司 

Co-
companies 

1. 扬中研究院 

2. 任丘企业联盟 

1.承德苏垦银河连杆股份有限
公司 

2.北京卓奥世鹏科技有限公司 

3.河北德胜农林科技集团有限
公司 

Network for dissemination 

Company  
Alliance 
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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 



  TRIZCON2017  Caesars Hotel and Casino in Atlantic City, NJ, USA.   Tan Runhua 

 Dissemination Model  

Opportunities Problems Solutions 

Interface 

Mass-companies 

Company-1 

Company-2 

Company-3 

Selecting 
Engineer 

Training  
Stage-1 

Finding 
Problems 

Training  
Stage-2 

Finding 
Solutions 

Summing 
Up 

Governments,  Training institutions,  Mass-companies 

Fuzzy front end New product development Commercialization 

MEOTM:  mass-engineer oriented training model 
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 Relationship of partners 
Enabling 

Technology 
system  

Needs  now 
 & future 

C-TRIZ 
Enabling 

technologies 

Industrial 
companies 

Innovative engineer 
new technology 

new process 
new product 

 The innovative engineers are the most 
important achievements for dissemination 
of TRIZ/C-TRIZ and new technologies, 
processes are accessories. Sometimes quit 
a few products are also flashing outputs at 
the end of the training classes, which are 
lucky events.  

 In order to guarantee the quality of the 
training processes the accessories as 
outputs are needed. They are the 
engineers’ inventions which are new 
technologies or new processes. After the 
training classes the companies may 
invest money to develop engineers’ 
inventions to form products and 
innovations. 

Knowledge  
existed 

Enabling 
Technology 
interface  

Industrial development Need distribution 
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 The Gates for Dissemination 
 The training process itself should be controlled jointly by the companies in which some engineers are sent 

to the classes. Some managers of companies also need to make an evaluation for making decision and 
discussion with our team. 

Selecting 
Engineer 

Training  
Stage-1 

Finding 
Problems 

Training  
Stage-2 

Finding 
Solutions 

Summing 
Up 

Selecting 
Companies 

Gate – 2: 
Exam-1  

Gate – 1: 
Evalu-1 

Gate – 3: 
Evalu-2 

Gate – 5: 
Evalu-3 

Gate – 6: 
Evalu-4 

Gate -1:  
Some manager make 
an evaluation about 
the appropriateness 
of every engineer 
selected to attend the 
training classes. 

Gate -2:  
The trainers make 
examination to 
evaluate the 
knowledge level 
studied for all the 
engineers in 
classes. 

Gate -3: 
The engineers to 
attend the class 
find inventive 
problems, which 
are domain 
problems, and the 
solutions of the 
problems are 
inventions. 

Gate -4: 
The trainers make 
examination to 
evaluate the 
knowledge level 
studied for all the 
engineers. 

Gate -5: 
Some manager and 
trainers make 
evaluations whether 
the problems are 
really solved or not 
and recognition that 
there are some 
opportunities for 
innovation or not.. 

Gate -6: 
Every engineer in a class must 
make an open reply for his or 
her projects. The trainers 
make decisions about their 
level. Some manager makes 
decisions whether the 
inventions are opportunities 
of possible investment for 
following innovations of the 
company. 

Gate – 4: 
Exam-2  
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The innovative engineers trained in this center 
From 2013 to 2016  

Numbers 
of 
enterprises 
to attend 
training 
program 

Numbers 
of  
engineers  
to attend 
training 
program 

Numbers 
of  
certificated 
engineers : 
1692  

Numbers 
of Patent  
applied : 
1218   

 Innovative 
      Engineers 
 New 

Technologies 
 New products 
 New 

processes 

Needs of 
Companies 

Prof. Göran Roos 

Output: 8.8 
hundred million 
RMB/per year 
for companies 

TRIZ  
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Certification numbers  1602 
 The numbers of Hebei is the first 

which shows that the center servers 
the province first. The reason is that 
the university is belong to the 
province. 

 The number of Tianjin is the second 
which shows that the center pays more 
attention to the city located in. 

 The third is Beijing which is near 
to Tianjin.  
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Patent numbers  1218  
 The numbers of Hebei is the first 

which shows that the center servers 
the province first. The reason is that 
the university is belong to the 
province. 

 The number of Tianjin is the second 
which shows that the center pays more 
attention to the city located in. 

 The third is Beijing which is near 
to Tianjin.  
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52 52 

     

Beginning  of middle level class lecturing 

Case training 

Popularization 

Case 1: RenQiu, Hebei Province  
（ 2015.5.16  -  2015.12.6） 

35 in 60 engineers have passed the final 
debating. 
 
They have made  applications of patents of 
20.  A few new processes were also 
developed. 
 Debating  Final ceremery 

Consulting  in workplaces  

More than 1000 peoples 
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53 

Original Problem: 
 
There are some 
creases on the 
surface of  down 
jackets. 
 
How to make the 
surface smooth ?    
 

Case 7:  New sawing machine design 

4 patent application 
 
 共申报4项专利，两项实 
用新型已获授权。另两项 
发明专利 
     1、一种增强羽绒制品 
缝纫强度的负压台板， 
专利号：201410408602.0 
     2、一种缝制羽绒制品 
的全自动模板缝纫机， 
专利号：201410414402.6 
在知识产权局审核中。 

Inventive problem: 
 
One technical contradiction 
 
No.1 inventive principle is 
used to solve the problem. 

../AppData/Local/Temp/20150210富怡全自动缝纫机-渐变菱形格缝制 (1).mpg
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6. Conclusions 

 C-TRIZ has been being developed. 

 MOETM  has a feature of mass engineer-oriented from different 

companies at same time and long training period. 

 The general evaluation for our dissemination is positive.  

 More industrial companies begin to pay attention to the training 

program and a bigger market is being formed in China.  

 China is an opportunity to disseminate TRIZ  for the international 

TRIZ world.  

 My center is certainly a best cooperator for the international TRIZ 

world. 
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Thank You!  
 

rhtan@hebut.edu.cn 
http://www.triz.com.cn 


