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Patterns of Evolution 

ARIZ-85 

Re-Structuring of 
Theoretical Base 

I-TRIZ 
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Classical TRIZ 

In USA In USSR 

Ideation TRIZ has been developed by expanding and 

re-structuring Classical TRIZ so as for ordinary 

persons to practice it more easily and more 

effectively. 

Alla Zusman Bolis Zlotin 
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AFD 
 （Anticipatory Failure Determination） 

IPS 
 （Inventive Problem Solving） 

DE 
 （Directed Evolution®） 

CIP 
 （Control of Intellectual Property） 

Ideation Operating System for Innovation 
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Fast Evolution of 
Existing Generations 

Proactive Development 
of Future Generations 

Anticipatory Elimination 
of Failures 

Construction of 
Threatening 
IP Force 



Software on sale in Japan  
Innovation WorkBench (IWB)  

For Practitioners,  
To Solve Technological Problems.  

IBS 
(Ideation BrainStorming) 

For Students, 
To Solving  Technological Problems. 

Failure Analysis (FA) 
To Identify the Route Cause 

of a Failure and Develop  
Solutions. 

Failure Prediction (FP)  
To Anticipate Potential Failures 

and Develop Preventions. 
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IPS AFD  

Problem Formulator (PF) 
To Analyze a Situation 
and Find out Directions 

for Solutions. 



Software for our in-house use 

Directed Evolution 
To Develop Scenarios for 

Future Evolution of a system. 

Invention Enhancement 
To Enhance and/or Circumvent  

Patents/Inventions. 

Invention Evaluation 
To Evaluate a Patent/Invention 

and Develop Directions for 
increasing the value of it. 

Knowledge Wizard 
To Solving Business Problems. 
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IPS 

DE 

CIP 



I-TRIZ has brought 

clarity to the long-

standing mystery of 

classical TRIZ 
and simplicity of the tools that 

once required extended study 

time to master. 

Rene Kapik, Ph.D. Medical Industry Consultant 
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 What you are given by I-TRIZ software: 

(1) Thinking Process, (2) Elegant Analysis Tools, (3) Exhaustive Set of 
Directions, and (4) Hundreds of Invention Patterns (Operators). 
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Ordinary persons can solve difficult situations like experts. 

System 
Approach 

Operator 
System 

Resource 
Analysis 

Problem 
 Formulator 

Observe along 
4-dimensional 

perspective axes. 

What can we 
utilize? 

Clarify cause-
effect 

network. 

New 
Problem 

New 
solutions 

Similar 
problem 

Operators 

Select what 
and how you 

change. 

Fully 
Understanding 

Operation 
Plan 

Ideas for 
solutions 

Available 
Resources 

Directions 
to 

solutions 

Time 

Space 
Substance 

Energy 

Information 

Functional 
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Thinking Process of Expert Problem-Solvers 

Develop ideas with 
hundreds of 
operators. 

Harmful 
elements 
 
Useful 
elements 
 
Contradictions 
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Thinking 
Process 

Developed 
Ideas 

Tools, Know-how, 
Knowledge, Operators. 

Illustrative 
Examples of 
Operators 

C-F modeling, 
Directions. 



IPS Case Study using IWB 
“Containment Ring of Fan of Air Controller 

for Aircraft” 
Objective: To reduce the weight of the ring without 

decreasing its mechanical strength. 
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Damage to 
aircraft 

Impeller 
busts 

Fragments 
fly away 

Material 
defects 

Centrifugal 
force 

High energy 
of fragments 

Ring is 
heavy 

High 
mechanical 
strength 

Test 
Convenience 

Ring is thick 

Fan rotates 

High speed 
rotation 

Move air 
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Cause – Effect Modeling 
Clarify Complicated Cause – Effect Relationship among Elements 

Harmful 
element 

Useful 
element 

Contra-
diction 

Cause, 
Provide 

Counteract,
Prevent 
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Plan a Strategy to Improve the Situation 
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Damage to 
aircraft 

Impeller 
busts 

Fragments 
fly away 

Material 
defects 

Centrifugal 
force 

High energy 
of fragments 

Ring is 
heavy 

High 
mechanical 
strength 

Test 
Convenience 

Ring is thick 

Fan rotates 

High speed 
rotation 

Move air 

Select particular elements to be changed to lead to promising solutions.  
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Obtain Directions to Solutions 
Identify how you change each selected element. 
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Damage to 
aircraft 

Impeller 
busts 

Fragments 
fly away 

Material 
defects 

Centrifugal 
force 

High energy 
of fragments 

Ring is 
heavy 

High 
mechanical 
strength 

Test 
Convenience 

Ring is thick 

Fan rotates 

High speed 
rotation 

Move air 

Find a way to 
eliminate, 
reduce, or 
prevent 

Fragments fly 
away in order 
to avoid High 

energy of 
fragments 
under the 
conditions  

Impeller bursts. 

Find an alternative way to obtain High Mechanical 
strength that avoids Fragments fly away and does not 
require Ring is thick. 

Resolve the contradiction: The useful factor Ring is thick should provides High 
Mechanical strength and avoids Ring is heavy. 



３ Basic Types of Directions 
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Contradiction •     Resolve 
  Providing Useful Element; 
  Avoiding Harmful Element. 

Harmful Element 

Useful Element 

• Eliminate, Reduce, or Prevent 

• Find Alternative Way to Obtain 

Obtain Directions to Solutions 
Identify how you change each selected element. 
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I-TRIZ Operator System allows You to 
Create a Larger Number of Ideas in Shorter Time. 
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(1) About 500 user-friendly and easily-selectable operators 
(2) Ideation brainstorming 

When using a principle “Dynamization,” for example,  
you can use many different specific tactics as shown below. 



Classical Brainstorming  
Participants have fun and 
actively generate ideas for 
the first 20% of the session. 
The rest of the session is 
spent "squeezing" ideas out 
of the participants, who 
become bored and even 
irritated at having to withhold 
their opinions. 
  
   

Ideation Brainstorming  
 Frequently changing focus 
(Operators and Directions) 
allows participants to keep 
having fun and high creativity 
all through the session.  
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Direction Type #1:  
Eliminate, Reduce or prevent Harmful Element 
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Find a way to eliminate, reduce, or prevent Fragments fly away in order to avoid 
High energy of fragments under the conditions  Impeller bursts. 

For each direction, select operators and develop ideas. 
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2007/06/28 16:33:56 Idea #9 

Use foam or foam-like material to absorb energy. Apparently, we 
need a special type of foam such as metal foam. We can also 
consider other fillings that can absorb energy. 
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2007/06/28 16:45:12 Idea #13 

Explode the ring the moment the impeller bursts. Use the explosion 
wave to create a counteracting force. 
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Direction Type #2:  
Find Alternative Way for Useful Element 
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Find an alternative way to obtain High Mechanical strength that avoids Fragments fly 
away and does not require Ring is thick. 
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2007/06/28 17:59:41 Idea #41 

Create inner stresses inside the ring: This can be done 
using wiring, banding, double ring structure, etc. 
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Direction Type #3: Resolve Contradiction 
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Find an alternative way to obtain High Mechanical strength that 
avoids Fragments fly away and does not require Ring is thick. 
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2007/06/28 17:05:42  Idea #15 
Make a thin ring that has reinforcing ribs. If the ribs are placed on 
the internal surface of the ring, flying fragments will lose much of 
their energy smashing into the ribs. 
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 2007/06/28 17:08:57 Idea #16 
Use a multi-layer ring: additional strengthening rings, rings having 
different hardness and elasticity, rings which have a gap in between 
them, filling the gap with an energy-absorbing material. 
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Develop Concepts 
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1. Multi-layer Ring 

2. Ring with Ribs 

Explosive Ring 

Blades with Fibers (Wire) 
inside to Keep Pieces in 
Place. 

For Short -Term  For Mid-Term  

For Long-Term  
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48 ideas in various directions developed  
only in a couple of hours 

Refine the Concepts 



IPS Operator 
System 

CIP Problem 
Formulator 

Express 
Failure 

Prediction 
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A+ X+ 

B+ 

H+ 

C- 

D- 

E- 

A+ X+ 

B+ 

H+ 
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Thinking Process for CIP（Invention Enhancement） 

Operation Plan Ideas Directions 

CIP Problem Formulator 

 

Clarify cause-effect 
network among 
elements of an 

invention (a patent 
claim). 

New 
Problem 

New 
solutions 

Similar 
problem 

Operators 

Select what 
and how 

you change. 

Develop ideas of 
improvements and 
alternatives of the 

invention. 

Harmful 
elements 
 
Useful 
elements 
 
Contradictions 

Find out 
potential 
problems. 

Add the 
problems 
into the 
model. 



Find out general 
evolutional 
directions 

Patterns and 
Lines of 

Technological 
Evolution 

System Approach 

Predict  and 
Solve 

potential 
problems  

Express 
Failure 

Prediction 

Data 
Gathering 

Develop Ideas for 
Future Generations   

Develop 
Concepts 

Resource Analysis 

DE Problem Formulator 

IPS 
Operator 
System 

Road
-map 

S-Curve Analysis 
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Thinking Process for DE 

General Trends of life, 
Culture, market, etc. 

Function Approach 
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Impression of First Experience of I-TRIZ 
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Sound Device Company 
 As a trial of I-TRIZ, consultants of Ideation Japan gave us a 
3-hour demonstration showing us how to use IWB, dealing 
with a specific problem which we had recently found in our 
certain new product. 
 They started the demonstration with questioning about the 
situation, and then analyzed it using IWB and developed about 
30 different ideas by themselves.  
 As a mater of fact, we have already worked on that problem 
for 3 – 4 months at that time and already had several 
solutions. But, all of those solutions we had were developed 
in that 3 hours, and other various ideas we had not yet come 
up with were also developed. 


