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Three Kinds of Activities in the Center k\(’ SRWTATRAATS

Enablers

Basic Research Dissemination

Enable Technologies:

Incremental innovation

Long distance analogy

Radical innovation Service platform
method

Disruptive innovation ® Solution provider

Integrated innovation : X )
Extended Effect Innovative engineer

Patent around innovation L.
Integrated path for training

TRIZ and design Manufacturing process

Function design

Innovative team

process

innovation
Technological principle development

of disruptive .
innovation innovation Consulting

Platform design and

CAI: InventionTool
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2. The obstacles of innovation in industrial companies

Why Do We Need Innovation?

TOP 10 Reasons Why We Need

INNOVATION
by Lorraine Yapps Cohen

For increasing

completion

10. For economic growth
9. For the progression of human we
being

For competitive advantage

Because cost-cutting is not enough
anymore

Desire for higher business revenues
To improve disappointing performance
in the past 2 decades of U.S. firms
To take advantage of opportunity

For a more constant flow of innovation
For better returns

For business survival

N ®

oo

~NhwWh

6 Reasons Why Innovation is

a Survival Skill
by Daniel Nolan
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Increasing Competition
Increasing Globalization
3. Increasing Consumer
Expectations

N

4. Advancing Technology
5. Changing Workforce
6. Demographic

Changing How We
Work
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The Innovation Landscape Map

When creating an innovation strategy, companies have a choice about how much to focus
on technological innovation and how much to invest in business model innovation. This matrix,
which considers how a potential innovation fits with a company’s existing business model
and technical capabilities, can assist with that decision.

ARCHITECTURAL

REQUIRES « Open source software » Personalized medicine
NEW FOR SOFTWARE COMPANIES FOR PHARMACEUTICAL COMPANIES
MODEL FOR DVD RENTAL SERVICES FOR POLAROID AND KODAK
« Ride-sharing services « Internet search
FOR TAXI AND LIMO COMPANIES FOR NEWSPAPERS
ROUTINE ] RADICAL
LEVERAGES e« A next-generation 3 series « Biotechnology
EXISTING FOR BMW FOR PHARMACEUTICAL COMPANIES
BUSINESS « A new index fund « Jetengines
MODEL FOR VANGUARD FOR AIRCRAFT MANUFACTURERS
« Anew 3-Danimated film » Fiber-optic cable
FOR PIXAR FOR TELECOMMUNICATIONS COMPANIES

TRIZCON2017 Caesars Hotel and Casino in Atlantic City, NJ, USA.
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Innovation = Invention + Exploitation k\(’ SEBIATHRNALS

Innovation

pl‘OCCSSCS are .
difficult Creative and
because we Innovative

must solve : paths?
“ill-defined or

ill-structured A\

problems”

or “inventive

problems in

TRIZ”.
[ 1
Existed
technologies and KnO\{vIedge
products outside the
\W
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Target
technologies or
products ?

O Invention: novel
idea generation

O Innovation:
successful
implementation
of novel ideas
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Seven Generations of Innovation Models 7 oz

1oStis Technology Push:

Simple linear sequerntial process, emphasis on R&D and science.

<

19605 Market Pull:
Simple linear sequential process, emphasis on marketing, the market is the source of
new ideas for R&D.

4

4

1970 Coupling Model:
Recognising interaction between different elements and feedback loops between
them, emphasis on ntegrating R&D and marketing.

4

1980 Interactive Model:
Combinations of push and pull models, integration within firm, emphasis on external
linkages.

1990°s

MNetwork Model:
Emphasis on knowledge accumulation and external linkages, systems integration
and extensive networking.

4

2000’s Open Innovation:

Internal and external ideas as well as internal and external paths to market can be
combined to advance the development of new technologies.

Extended Innovation Network:
Combining Network Models and Open Innovation.
FuGle external

<4

Fic. 1 — Evolution of different generations of innovation process models
https://zh.scribd.com/document/155958364/Innovation-Process-Models
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Typical Innovative Process Models ANy e m
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i o - S - Closed Innovation Model
lde;riﬁcation Management Development § E
L ' :
Lo |Tg%q| & i ;
o5 | 9g@ P RBee-: -
s : :
] H
FUZZY FRONT END Il PRODUCT DEVELOPMENT ! COMMERCIALIZATION
: : :
v
Management of the Innovation Process i
Structured with a
Il;lew IpmdUdi:: formalized and
evelopmen ;
Front End of ' Por‘t?on _p!'sflscrlhed set o_f
Innovation ™ activities and questions
N =
\" - Commercialization
FEI activities are ™
less structured and New product
less predictable development portion
includes BOTH new
product and process

Process of FFE
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Y ¢ Tasgk
Clarify the task -
Elaborate the specifications g

g ;
Specification > s Clarify and define the task

Y=
1:::@ cssential problems - [ ?”J Specification /Z—.
E lish function structures
il ol s ettt g‘ .| Determine functions and their |_ g
Combine and firm up into concept vmmts ) = structures i il
Evaluate against technical and economic critesia ; Function

v
Search for solution principles
and their combinations

structure

"'\-\.\‘_\.1l

l'-'-fi

Develop preliminary layouts and form designs » ,?‘r PI‘IHCthE:
Select best preliminary layouts Y / solution
Refine and evaluate against technical and economic critena

Divide into realisable modules

/f
/
1. / o [
/
/

Y
Upgrade and improve

Preliminary layout

g
4 3
Y

e )dround a1 Jo vonwzrumdoy

udsop
THRuTpOqE

Y -
Optimize and complele form designs
Check for errors and cost effectiveness
Prepare the preliminary parts list and production docaments

Develop layouts for key
modules

% / Preliminary

Meet and adapt the requirements

lerative steps ahead or back to one or mukltiple design stages
E
L J

] / layouts
S o ™ «s  Complete overall layout e .
— — /' Definitive
Finalize details " . E E ¥ ;" layout
Complete detail gs and production documents - -
Check all documents : L Prepare production and _

operating instructions

Documentation " ,fr Product
] /  documents
— Further realisation

Figure 1.3 Design process map. (From ENGINEERING DESIGN: A SYSTEMATIC

APPROACH by 6. Pahl and W. Beitz, translated by Ken Wallace, Lucienne Blessing = L

and Frank Bauert, Edited by Ken Wallace. Copyright ® Springer-Verlag London Fig. 3. Recommended design process (VDI 2221 [151]).
Limited 1996. Reprinted by permission.)

Y
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Creative Process = FBSD + AGE

Technological Innovation Method and Tool

Key 1

RN

i

—» - Transformation

«» - Comparnson
Key?2

Additional components

@ - Design description

@ - Function --» = Information transfer

o - Analysis
Q — Generation
0 - Evaluation

@ - Expected behaviour

- Behaviour derived from structure 7

@ - Structure

Figure 2 Integrated creative design process model

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 7t International Conference on Systematic Innovation (ICSI), Lisbon, Portugal
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- “ L
There are different types of A 9 AR IAT e
innovation processes.

IDEA GENERATION SELECTION PRODUCT DEVELOPMENT Existing Markets
* New products
§ & Path One: Incremental « New services
@ # ] Y .New projects; main selection Staged and gated » New business
‘ services | mechanism NPV models

New products . .. <—0_——>H-’—-’——b
oo 0 0

New business models

Path Two: Radical proj New Markets
o .. .. . ® e ot ' « New products
A "Tougher « New services
! Gates” + New business
; v v models
Fuzzy FrontEnd I mmmm e Kl Kil Kill

Feedback loops ,
30-50% failure

FIGURE 3. Parallel path commercialization process
Research-Technology Managemente«July—August2015

TRIZCON2017 Caesars Hotel and Casino in Atlantic City, NJ, USA. Tan Runhua
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The obstacles of innovation Process

& The PDMA ToolBook for New Product Development
' New Product
Fuzzy Front End 1] Development

DDD - :
Commercialization
- [ IID-

- :

FIGURE 1-1. The entire innovacion process may be divided into three parts: fuzzy fronc
end (FFE), new product development (NPD), and commercializacion.
The division between the FFE and the NPD is often less than sharp, since technology development

[

competitive advantage

higher business revenues cost-cutting

business survival better returns

~_ ~~ ~~ ~~ ~~

. . o,
% . BadS % Bads
o e QS o e S % QY
Q . R Q . o 0y Q .
8 - »- » = »
. . . .
0 S
A )

Fuzzy " Conceptual :V,\ Embodiment :VN Detailed :D Process :Vt\ Manufactu- |—N| Commerciali-
frontend [ design i d zation

Forward problem flow Backward problem flow v Self-solving problem flow
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The obstacles In innovation Process ‘@9

New Product Development Commercialization

Snoortunit
A Ids:':?fricl;rt]ilo»:'n 5
L : »| Conceptual |q- -
S i design !
i = Opportunity i
‘ i Analysis - - i X T .
L ¥ Concept |——p{ Design Embodiment |- -+ --{Manufacturingl === Commercialization
< ! Idea Definition ; Specification design i | :
A r" Generation i ¢ o T
S i 5 Detailed i
[ i L-—a « —p N
v - Idea i design  ——3 Process Design
g Selection i

ﬁ) @ ____________ - _
:-@@-@_—“;“ :rl"zativity

I

v ) ! Innovation
' | Obstacle I: Obstacle II: Obstacle IlI: techniques:
I

' : : Generation of high Manufacturi

' Generation of high ) anutacturing

! uality ideas is 2 quality new concept methods for high SUEIEE

| quaiity and new structures are l precisions are TRIZ

B Cliicu Ul difficult. difficult.

I

|
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Categorv:Creativity Techniques
From Mycoted %’ﬁ/‘h@ﬂ&ﬁﬁﬁi
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Creativity and Innovation Techniques — an A to Z

Thi=z & to ¥ of Creativity and Innovation Technigques, prowvides an introduction to a range
most tools these techniques all hawe their good and bad point=. I like to think of these
zaw, spanner, hammer, knife and all =orts of other things in it, thew are all wery u=zefu \

(IVIy idea:

little guidance along with each tool to let wou know whether itz best used for cutting

For the future, the aim iz to alzo hawve sub—categoriez which will identify Techniquesz fo

m Froblem Definition - including problem analvsis, redifinition, and all aspects associ: I RI Z >>>
m Ides Generation — The diwvergent process of coming up with ideas.
m Idea Selection — The corcrergent process of reducing all the many ideas into realistic AII other

m Idea Implementation — Turning the refined ideas in realits.

m Proceszez — Schemez and technigques which look at the owerall process from start to fiz

Special thanks to the Open Univerzityw for their kind permission to usze material from the

techniques!! )

. a ® L1STINng rros and LOns
m Comparison tables ® SuperGroup

m Component Detailing M m SuperHero

e 1 - 2 WOT 1
= Concept Fan m Metaplan Information Market = SWOT Anal
m Consensus Mapping O el Vs m Svnectics

m Constrained BrainWriting O Memsinlesfienl Ameloeis ™ ntive Thinking
= Contradiction Analvsi ®m Morphological Forced Connections T
LB sl MRt e e = Multiple Redefinition
® Crawford 5lip Writing -
m Creative Problem Solving — CPS N = T
m Criteria for idea—finding potential m NAF =
m Critical Path Diagrams m Negative Brainstorming =
= NLP "
D

m Nominal Group Technique

m Decizion seminar ional

m Nominal—-Interacting Technique Planning

m Delphi a Notebook m Trig Method

m Dialectical Approaches mTrig Sesslons

m Dimensional Analwsis 0 m TRIZ

® Disnev Creativity Strategv m Observer and Merged Viewpoints ® Tug of War

= DO IT = Osborn’ s Checklist U

m Do Nothing m Other Peoples Definitions

m Drawing m Other Peoples Viewpoints m Unified Structured Inventive Thinking

TRIZCON2017 Caesars Hotel and Casino in Atlantic City, NJ, USA. Tan Runhua
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ERBR I TSIE STPE
AN ’ STHTRTRRARRSYL  (; KE

TREI2ZSNEET TR EIEE. O NELECR E NC Eo 22 Qe laa

HE 15TH INTERNATIONAL CONFERENCE OF THE EUROPEAN TRIZ =tructured
ASSOCIATION ETRIA &;nnovatuon

Berlin / October 26—29 / nhow Berlin TRIZ

- 7 FUTURE
SUBSCRIBE FOR UPDATES 5015

Day 3 - 28.10.2015 TRIZ Future Conference 2015 - Agenda 15092015.xlsx
Problem solving methods of Standard User in engineering innovative design and
s Solutions under the analogy thinking. contradiction identification®. HOUSSIN,
' WANG, Qiuyue; YANG, Bojun; DUAN, Remy; SUN, Xiaoguang; RENAUD, Jean;
Xiuling GARDONI, Mickael

16.40 |Coffee Break

17.00 |Workshops The Workshop topics will be selected by the participants and announced at the conference

1. Corporate TRIZ: How to implement TRIZ into the innovation process <_

2. TRIZ for Services: How TRIZ supports service design
3. TRIZ education: Cooperation of industry and universities

Workshop topics
piop 4, Extending TRIZ: Combination with other systematic methodologies for product development
5. TRIZ future: Middle and long term perspectives
6. TRIZ markets: Building business models and discovering “Blue Oceans”
End of the

15.00

conference day

TRIZCON2017 Caesars Hotel and Casino in Atlantic City, NJ, USA. Tan Runhua
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Father of TRIZ :
Altehullor The development of TRIZ after 1998

Fume  POR IRIZ I

1z’ 'TRIZ
e | epessions o

L
IS
/o

‘ Where innovation begins

A A — *rocess Innovation

—— L fR-TRIZ @

o—
= Evolution of Sclence of Innovation

Ideation Operating System for
panon  Innovation

mmn—-
. Did | find & practical solution 1o nventive Ok d il
& oblem corectly? Determination (AFD) recte ontrol ©
5, = o, oyl o ':00::::3‘ ( Evolution® Intellectual
!-. L ﬁ . Did 1 ™ Property
w LVl & 2 #oive tha right
| o i S g problem correctly?
% . P - h".o.'
Ve L Hne Y3
o 5 SP ey
= Eoa) 9
COMMUNITY > CONTRIBUTING TECHNICAL EXPERTS
Triz is Now Practiced in 50 |
Countries

Bradford Goldense | Mar 21, 2016

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 At some point, there was an impression was that every engineer in South Korea
Thinking” was published by Genrich .
Altshuller [Altshuller 1956]. had to know TRIZ to get a job.

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



3. C-TRIZ: development of TRIZ in China
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Radical

Pull innovation Incremental
innovation _ .
Dlsruptlve//
Push L Enterprises: _ Innovation :
Mechanical _ / )/
Chemical K
/
/
/
/
/
/
/
/
/
/
/
/
/
/
Se - //
~ - /
~ ~ /
~ /
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Complex
methods Gsigma Manufacturing O Integrated
— : level 4 STRIZ ﬁ Process & TRl [(e— process
design
FustLond ] DI RI & 2 I:Ilnte_grated
methods / level 3 &TRIZ TRIZ TRIZ design
method
\\ OFunction
Integrated AD PB & FD & :
methods level 2 &TRIZ TRIZ k TRz = design
method
Classical O Paten(}
TRIZ and the Extended Extended Extended aroun
extension - IEYel 1 trimming ‘ effect A AFD J design
\\ \_ J
VN

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

Technological Innovation Method and Tool

/ Disruptive \

Question?

What are the
basic
principles of
disruptive
innovation
For engineer
applications

TR1ZCON2017 Caesars Hotel and Casino in Atlantic City, NJ, USA.

Ideas that Chang:
the Worlc‘:l -

-]

[£]

=

o
ﬁs
-

L

5]

4 o

Different Me asure

of Performance

by Clayton M. Christensen

Sustaining Strategy
Bring a better product into
an established market

Low-End Disruption
Acldress overserved customers
with a lower-cost business medel

R REFR Pily

bsearch Center for

New-Market Disruption
Compete against nencensumption

Tan Runhua

\market. j

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




National Engineering Research Center for
Technological Innovation Method and Tool

BREKSE
k ’ ST B TRBRHS Db

Technology Function |e Constraint
system
- ____l_ ___r___________________::::____ |ty el
v | [ |
. © [Sub-function Sub-function2| & o |Sub-function
; ' | Structure Structure? Structure
N
1 T e B e s Il T ST
LB bt .
3 [ [ | |
5 | SE11 sE12 SE21 SE22 sknt
5 ! eee eee
o 2 e S et =n
g |
3 R e R e e R
=] 1 | _ _—
S 1 m T T T
%': : L. N L N - e ® L N L N B ]
= | T T T T TV R S SV VTR R et e T P
| N
I i !
_____ L_____________________%_%_____________________________
o 7
Lx] I -
- I
=3 1
0_ : h 4 w
b= Ts1 Ts2 eee Tsj Tsj+1 eee Tsj+m
L I
2
o
e I
v 1
I
3
1

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



A standard radar map configurations of
technology system
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MTES

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

a b C
Dptimal performance ldeal technological Limit technological
state, OFS state, ITS state, LTS
E1 EZ
EEG
ES E4
e f
Dissatisfied need Insufficient technology
state, DN evolution state, ITE

Cver-satisfied
nead state, OMNS

Tan Runhua

Source: Sun & Tan



Technological system evolution and innovation model

EREAEINOUES Tan IEEE o6bl;2000°
STETRTRRARRPN |,

National Engineering Research Center for

\\

Opportunity identification
for disruptive innovation

E6

—incremental innovation (I [)
J —radical innovation (RI)

|\ performance Q — disruptive innovation (DI)

TR1ZCON2017 Caesars Hotel and Casino in Atlantic City, NJ, USA.
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The model is for ideation in & BREROE
process of FFE W’E’

Start g o=
> B I A
v 5 PR R
Product selection :f ane war @
i
B

!

Technology maturity
forecasting

=P AR RE

Increase lagged
" performance

New market DI

Evolution analysis of the
technology system

Reduce excessive
performance

Low-end DI

Subsystem
evolve
balanced?

Increase lagged

h
Sustaining innovation performance )
> Mixed DI
v &
L J
. Reduce excessive
: performance
: DI strategy

_____________________________________________________________

T ————reTfeweRarror D Pased o technologicarsystemrevolatorn
TRIZCON2017 Caesars Hotel and Casino in Atlantic City, NJ, USA. Tan Runhua
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] \( BRI ‘
2.2.1 Process of Generating New Market A\ ’ SR8 TR TREMGHR P
Disruptive Innovative Ideas

Design—driven
. theory
Passive

meeeseeeemm) Active
design

design

The existing customers New customers

ﬁ ~ The product that satisfies ' ~ The product that guides the
the customers’ need

generation of the demand
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**Driven Mode 1 of Generating NDI| ldeas

i <
Application places

L\

~

Geographic

Age Behavior

Short-distance associated
environment +

Short-distance associated
customers

Application places

o - L ~a o
Short-distance associated

n Long-distance associated
environment

customers

The 7t International Conference on Systematic Innovation (ICSI), Lisbon, Portugal
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Application places

Age L Behavior

Short-distance associated + Short-distance associated
environment customers

Geographic

ArEn Age VL Behavior
_|_

Long t-distance associated

Short-distance associated
environment

customers
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** Driven Mode 3 of Generating NDI| ldeas

Application places

Age L a Behavior

Short-distance associated + Short-distance associated
environment

customers

/ Geographic -

area ox @ ,L A 9

Long-distance associated
environment

Long-distance associated
customers
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The process model

(¢

Step 1: 4 The existing
Choose product
research l
object X . A
Step 2: i Short-distance F
. 1 - cature sets A, | |
Analysis of | associated Extraction| * B.C.D |
short- | customers of » O, i
distance | Short-distance features
associated associated ! Featur?\]sets M,
resources environment |
X i ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ‘
Step 3: ~ \ Long-distance \ [— 7| |
Analysis of associated Supple —> OxA. dvB. 8zC.dwD |
long- 3 customers ] |
distance T Menttary
associated ong-distance set L i
3 > associated 6rM. 80N |
resources | _ |
| environment |
v e 3
S 2
Creat
Step 4: Apply the driven “new Generation of
Generation | mode of generating [—» customers 7 or —» NDI ideas ‘
TR1ZCON2017 Caesgi‘lmggld Casino i}n Atlantic City, NJ,IUSeP%S Tan Runhua . new " %
- 4 ! Aamnyvirontmmant |
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Exit of
receipts

Entrance/exit
of bills

Machine
shell

User
Interface

Card
entrance/exit

IC card
service

Keyboard

TR1ZCON2017 Caesars Hotel and Casino in Atlantic City, NJ, USA.

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



Generation of NDI ideas for CRS
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e Analysis of short-distance associated resources

Extraction of resource

Resources Feature sets
features
Age A=
Short- B={Male, Female}
distance Sex {x,[18<x, <60,x, € N"}
2ssociated Language C={A certain language}
customers . D={operate by vision, operate by
ey o7 right hand}
: M=iMany countries and regions
Short- Geographic area . L) =
) in the wor |d}
distance

assocliated

environment Application places

N={Halls of bank
branches, Outside the bank
branch, shopping malls, etc.}

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

<+ Analysis of short-distance associated resource

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



Generation of NDI ideas for CRS W_ﬁ’
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P <+ Generation of NDI ideas ‘

‘ {
Evaluation indicator |

Driven Id I ti t Imp lemen Des; Total |
mode - RS S LA tation t;:sugn Cost points
circle |
value |
‘ ldea 1 ®A={x,|0<x, <18x,eN} g — a |
8zC={Foreigners who
Mode 1 ldea 2 do not speak the local 7 '3
|l anguage}
dwD ={People with
'dea 3 isual disabilities) . | :
Idea 4 Drivers 9 { ! 6
Mode 2 Idea 5 Cashier 9 | 15
Idea 6 Ticket seller 9 ' 1
M - ==
Mode 3 Idea 7 {Rural or remote 8 - = A
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e A cashrecycling system for minors(FM-CRS)
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Topic 2: Transformation of opportunities by @RI
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Opportunities Identified

Unexpected Successes SR g |
Unexpected Failures ‘! L
Unexpected External Events £

Process Weaknesses I nn Ovati ons
Industry / Market Structure e

Changes 11
High-Growth Areas e — = — |

Converging Technologies
Demographic Changes
Perception Changes

New Knowledge
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Evaluate Strategic Alternatives

Strategic alternatives / value proposition Sources
of value

Source: By Dr. lain Sanders

TRIZCON2017 Caesars Hotel and Casino in Atlantic City, NJ, USA. Tan Runhua (DeSIQn for Innovation Ltd')
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Opportunity driven training process WE’ et e

e Opportunity Opportunity Opportunity
T ) search e recognition Evaluation and implementation
Managing Comp any) .
level opp ortunity| Innovati
v PN RN
T I
_____________________________________ ; s |
Domain ! ! Domain
— — — —p :
problem i solution
| !
Operating r\ .......... o : /
level | TrZ L TRIZ
problem:';:> solution
S N
< e >
Training process Development process
—~
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1 Reduce costs,
Potential increase efficiency,
opportunities do more with less
for innovation |
0\ Original situation for invention
ACth_ltl_eS of Domain problem TRIZ problem
training
Domain solutions
A
Opportunity > Evaluation
recognized 0
v
TAo
Activities 3
after CDo
training
EDo
\ 2
DDo
v v v
DOo
v
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New Model

For Redesign

TA: Task
CD: conceptual Design
ED: Embodiment Design

DO: Detailed Design



New Model For Redesign (R
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e R T S N S T T e T

Training process ey —

+

Elaborate or clarify the assigned
Step 1: specification
Elaborate the

v ]
Phase | assigned task I TRLLE | <Eva\.::;:|§\gcc: Fem| |

\

( Design specification )

Establish the function structure and
Step 2: investigate alternatives

Conceptualizing v |

Evaluate, select 1
[ Improve I-b& meinichy: Check |

( Function structure )

Output of
training:

Phase Il

Establish the organ structure and
investigate alternatives

Step 3:
Conceptual

Design Evaluate, select) ]
gl Improve i Chack |

(__Organ structure (concept) )

=0

New
technologies

[Establish the component structure (1) and

/. Step 4: investigate alternatives
Embodying

v |
[ — I_"< Evm::g:l,:;slm.> ol chea }

C Component structure— preliminary
layout

Phase 1l Establish the component structure (2) and

Step 5: investigate alternatives I

Laying Out
I Improve |—>( E"m'::::l'ai"m' Check }

New
processes

Component structure— dfmsnsionaD
layout

S~

Establish the component structure (3) and
Step 6: investigate alternatives
Detailing 1

2
Phase | ‘ Improve |->< il et Check J
Representation and description of
technical system

Fi 8 Depiction of Hubka’s design model [adapted from Figs. 7—13 (Hubka and Eder 1995)]

lteration, Recursion, Decomposition - Feedback ~— Improving the Quality and Value of the Product

Z0 " drCcrr>»<m

‘ Redesign path

Design process inside a company
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Case: A New process model for redesign

Main innovation
process

Additional
process

Innovation
situation

Management
contradiction

Tech or Phy
contradiction

Conceptual design

Embodimentdesign

TR1ZCON2017 Caesars Hotel and Casino in Atlantic City, NJ, USA.
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#MAiE
TR Pt

Establish overall function

Y

Elaborate function
structures

Y

Search forworking
principles

Y

Combine working
principles

Y

Develop TS layoutand
forms (embodiment)

I e e -

Tan Runhua
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4. Dissemination of C-TRIZ/TRIZ @59 b i e

C-TRIZ/TRIZ
N y Accessories:
o g business
[U nive FSItI esS Main Goal opportunity
J A\
N : g
Innovative Ineers

New technologies
New Processes

New products

/L

g lucky events

Intermediary
Agencies

Government
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The pf)smorn of _dlfferent training mode_ls across the theory newness BRI
and dissemination method newness dimensions ST A TiERREHA P

National Engineering Research Center for
Technological Innovation Method and Tool

How to implement TRIZ into
innovation processes *?
MEOTM:

High mass-engineer
oriented
training model

Theory and
Method Newness

Low

Dissemination

Low High Method
Newness
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Network for dissemination

(¢

The Center (University)
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Regional Company

Bases Bases

Company
Alliance

honN =

Co-

companies

e P T -
soTar || 2 FELRX g
N | |3 REEER 2 fwﬁéﬁﬁﬁ_
BERRT || 4 TR 3. BEAFNERE

1.

2.

BRI
EEAAELER

1. A B RTEF R AR
N

2 RS MR IRA R
3. LR R AR EE AR

/A7)

——

S

é Every sub-system does have bigger space ! Q

—

pr
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The path of Dissemination ‘,__‘,_;’ .
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Company A MEOTM / \
pany > Innovative Engineer

New Technologies

New products
Company B

Qew processes /

Company C

& ' ‘ The inventive problems
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Dissemination Model

Fuzzy front end New product development Commercialization

&
<

y
\ 4

\ 4
A
\ 4

Mass-companies

Solutions
Company-l .............................
::: Selecting :: Training :: Finding :; Training :; Finding :; Summing
Company-2 : Engineer Stage-1 Problems Stage-2 Solutions Up
Company-3

Governments, Training institutions, Mass-companies

MEOTM: mass-engineer oriented training model
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Relationship of partners

Enabling Enabling
Knowledge Technology [(u———— Tfechnology Needs now
existed system interface

B 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.

B 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.

C-TRIZ
Enabling
Industrial development technologies Need distribution

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



The Gates for Dissemination
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O 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.

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

Gate -3:

The engineers to
attend the class
find inventive
problems, which

Gate 4:

The trainers make
examination to
evaluate the
knowledge level

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

Gate
Eva

—/

company.

—
Gate — 6:

Evalu-4

- 5:
lu-3

studied for all the are domain studied for all the
engineers in problems, and the engineers.
classes. solutions of the
problems are
inventions.
M) R —
Gate — 1: Gate — 2: Gate - 3:
Evalu-1 Exam-1 Evalu-2
y Y A4
Selecting Training Finding |
Engineer —1> Stage-1 —> Problems —>

Training
Stage-2

Finding
Solutions
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The innovative engineers trained in this center k\( BREAGMRE
From 2013 to 2016 W‘s’

Numbers
of Patent

Output: 8.8

: hundred million
Numbers ) applied : RMB/per year
of 1218 for companies
"Numbers certificated /
of engineers : O Innovative
engineers 1692 HH): 1218; KBHEF|: 648 Engineers
to attend W3 82; Firtdh: 62; FEAR: 206
training FTE: 135 SPMN: 8.8127T O New
\program 1692 ' Technologies
\ ? | O New products
3331 | - \ p
. : O New
721 i
* 2013-20165F, 414 processes j
Numbers | \ J TAIFRR
of ? | ~ - TRIZ
enterprises ' :
to attend
training
\program

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



® 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.

D —

Certification numbers 1602
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600

550

500

450

® Innovative Engineers Trained from 2013 to 2016

400

350

300

250

200

150

100
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Patent numbers 1218
® The numbers of Hebei is the first

550

which shows that the center servers -
. . €<——
the province first. The reason is that 450
the university is belong to the
. 400 ® Patents Applied from 2013 to 2016

province. 250

o = Patents for Invention from 2013 to 2016
® The number of Tianjin is the second 300
which shows that the center pays more € 250
attention to the city located in. 200
150
® The third is Beijing which is near 100
to Tianjin. 50
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Case 1: RenQiu, Hebei Province
( 2015.5.16 - 2015.12.6)

More than 1000 peoples

=)

Debatin Final ceremery

TRIZCON2017 Caesars Hotel and Casino in Atlantic City, NJ, USA. Tan Runhua
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7

Consulting in workplaces

35 in 60 engineers have passed the final
debating.

They have made applications of patents of
20. A few new processes were also
developed.




Case 7: New sawing machine design
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Original Problem:

There are some
creases on the
surface of down
jackets.

How to make the
surface smooth ?

Inventive problem " 4 patent application

FLEHIRATER], FiISKL
i%ﬁ;ﬁé%%ﬁéﬂo I
L L] L] \E)% I

One technical contradiction PR

5250 FE UK G AR

LH'S: 201410408602.0
2. —FpEEH R gk

B4 B SRR 42 2081,

No.1 inventive principle is

LF'5: 201410414402.6
used to solve the problem. R 201410414
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6. Conclusions W—; S e

C-TRIZ has been being developed.

O

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

companies at same time and long training period.

O

The general evaluation for our dissemination is positive.

OO More industrial companies begin to pay attention to the training
program and a bigger market is being formed in China.

O China is an opportunity to disseminate TRIZ for the international
TRIZ world.

OO0 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
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