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LEVELS OF INNOVATION
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U Problems can be coded,
categorized, and solved
methodically

U The contradiction is the key to
Inventive solutions
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TRIZ Fundamentals

A All innovation emerge from the application
of a very small number of inventive
principles and strategies

A Technology trends are highly predictable

A The strongest solutions transfer the
unwanted or harmful elements of a system
Into useful resources

A The strongest solution also actively seek out
and destroy the conflicts and trade of f O0s
that most design practices assume to be
fundamental



The Tools Developed/Under
Altshuller's Leadership» Were

A The 40 Inventive Principles 1946-1971

A Natural Effects 1970-1980

A Separation Principles 1973 -1985

A Substance -Field Analysis 1973 -1985

A Patterns of Evolution 1975 -1980

A Standard Solutions 1975 -1985

A ARIZ (aigorithm of Inventive Problems Solving)  1959-1985



TRIZ BecomesGlobal After 1993

A1996: TRIZ Journalfounded
A 1999: Altshuller Institute founded

A 2000: European TRIZ Association
founded

A2005: Came to South Africa



TRIZ 1s a Romanized Russian

acronym for Teorlya Resheniya
|lzobretatelskikh Zadatch

meaning the Theory of
Innovative Problem Solving



N T Raofférs users access to the
knowledge and experiences of the
worl|l dos f I meagstand n v
IS Intended to complement and add
structure to our natural creativity

rather than replace it. ©
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TRIZ
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The Philosophical Impact of TRIZ

IDEALITY is the concept of systems evolving to increasing good
and decreasing bad

RESOURCES is the concept of maximising the effectiveness of
things inside and around a system

SPACE/TIME/INTERFACE enhances the understanding of
systems in terms of their space, time, and interface contexts

FUNCTIONALITY enhances the understanding of systems in terms
of functions being delivered (being
beneficial/undesired/insufficient)

CONTRADICTIONS and the concept of contradiction
elimination as a primary evolution driver
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The Contradiction Tool

U A Technical contradiction  occur
when one characteristic of a
technical system is improved
another characteristic  deteriorates

U A Physical contradiction _appear
when two opposite are required
from the same element of a
technical system
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Systems Evolve toward Increase ldeality

Law of Idealitystates that any technical system
throughout its lifetime, tends to become more
reliable, simple, effectivemore ideal

Evolution is in the direction of
V Increasing benefits
V Decreasingcosts

V Decreasing harm

U Ideality = SBenefits/( S Costs + S Harm)
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|deality

Hi story shows that organi
tackle the issues arising from Ideality
thinking tend to go out of business

(Darrell Mann)
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Knowledge & TRIZ
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The abi Il 1ty to

o Touse knowledge to achieve
iInnovative problem solving

o Todevelop thinking acumen _ to see
technology patterns and trends

0 To overcome psychological inertia



THe 40 Invé
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Solve Contradictions

AI As Parameter A improves
B 1 Parameter B deteriorates

Invention surmounts the
contradiction, achieving both

At Bt



Examples of Technical Contradictions

AS A IMPROVES B WORSEN ¥
Safe landing & take- Excessive drag
off gear
More horsepower More gas

consumption




Solving: Contradictions

&7 D

Define Generic Problem Define Generic
Solutions

alogy

Abstfact'on ﬁ ﬁ AR
\
Define Specific M Define Specific

Problem . R Solution
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Resolving a Technical Contradiction

Look -up
Contradiction
Matrix
Apply 39 Apply 40
Parameters Inventive
Principles

State TC in Use Analogy to
Generic Terms Select Solutions

Analyze Specific

Solution to
Problem / Need for Specific Problem /
Technical Need

Contradictions
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The 39 Contradiction Parameters

1. Weight of moving 12. Shape 26. Amount of Substance
eect 13. Stability of object 27. Reliability
2. Weight of nommoving 14. Strength 28. Accuracy of
object 15. Durability of moving object measurement
3. Lgngth of moving 16. Durability of noamoving 29. Accuracy of
object object manufacturing
4. Length of normoving 17. Temperature 30. Harmful factqrs
object 18. Brightness acting on _ObJeCt
5. Area of moving object 19. Energy spent by moving 31. Harmful side (?ffects
6. Area of noAmoving object 32. Manufacturability
object 20. Energy spent by non 33. Convenience of use
7. Volume of moving moving object 34. Repairability
object 21. Power 35. Adaptability
8. Volume of noAmoving 22. Waste of energy 36. Complexity of device
object 23. Waste of substance 37. Complexity of control
9. Speed 24. Loss of information -0 38. Level of automation
10. Force 25. Waste of time . il o 39 Productivity

11.Tension, pressure 7 &gﬂ
@ ~~
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The Contradiction Matrix

Undesired

Result /
Degrading
eature

Feature
to Improve

N
w
(o]
w
©

Weight of

Moving Object
Weight of
Nonmoving Objec
Level of
Automation
Productivity

Weight of
Moving Object

® » | Strength

)
=N

Weight of
Nonmoving Object

4

|

;Levelof
Automation

a'a)

(&)

QProductivity

A Possible contradictions represented in
39 x 39 table

A Intersections of contradicting rows and
columns are references to 40 inventive
principles for contradiction elimination

ﬁDroposed Solution Pathways: \

28 Replace a mechanical system with
a non mechanical system

27 An inexpensive short-life object instead
of an expensive durable one

18 Mechanical vibration
QO Composite materials /
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The 40 Inventive Principles

1. Segmentation

2. Extraction

3. Local conditions

4. Asymmetry

5. Combining

6. Universality

7. Nesting

8. Counterweight

9. Prior counter -action
10. Prior action

11. Cushion in advance
12. Equipotentiality

13. Inversion

14. Spheroidality

15. Dynamicity

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Partial or overdone action
Moving to a new dimension
Mechanical vibration
Periodic action

Continuity of useful action
Rushing through

Convert harm into benefit
Feedback

Mediator

Self -service

Copying

An inexpensive short  -life
object instead of an
expensive durable one

Replacement of a mechanical
system

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Use a pneumatic or hydraulic
construction

Flexible film or thin
membranes

Use of porous material
Changing the color
Homogeneity

Rejecting and regenerating
parts

Transformation of physical
and chemical states of an
object

Phase transition
Thermal expansion
Using strong oxidizers
Inert environment

Composite materials




Further Enhancements were made by
Darrell Mann, Simon Dewulf, Boris
Zlotin, and Alla Zusman, after
analysing 150 000+ patents published
globally up to 2003
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New World -shifts in Engineering,
Technology & Science Addressing

Amount of Information

Function Efficiency

Noise

Harmful Emissions
Compatibility/Connect  -ability
Security

Safety/Vulnerabillity

Aesthetics

Control complexity

RO SO O s OF NS
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Physical Contradiction (PC)

D o Parameter A must be maximized
o Parameter A must also be minimized
o Temperature high and temperature low

D 1 0 Features absent and features present

A An innovative solution surmounts
the contradiction, achieving both

DT DJ
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Examples of Physical Contradictions

EXAMPLE PC / INHERENT CONTRADICTION
Airplane Landing gear present & absent
Metro Train 23./ wowH#. - z3uU

(Speed continuously & Take on and
drop passengers at leisure)

|2 3




Resolving a Physical Contradiction

|dentify bi-polarity

D and anttD

|

Use the
Separation
Principles

Specific Problem

|

Specific Solution
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The Separation Principles

o In Time: Separate the requirement by assigning the
property to the system at different time sequences

0 In Space: Separate the requirement by assigning the
property to the system at different physicalities

0 In Scale: Separate the requirement by assigning the
property to the system at scales (macro v. micro)

o Upon Condition: Separate the requirement by assigning
the property to the system in different conditions
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Substancefield Analysis

Sufield analysis is the analytical TRIZ tool for modeling
problems related to existing technological systems

Sufield models are pictorial representations  of the elements in
the system and the field through which the elements interact

The diagrams help to define the problem or contradiction that
needs to be solved

Some systems need modeled in order to understand the
Inequalities and inconsistencies that manifest as problems or
insufficiencies

A standardized technique for modeling as employed by TRIZ
practitioners is Su-Field Modeling




Increasing Solution-Value
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S$-Curve Generations
Ideal
Innovation
o | A Ty Getting to new target requires
= a change to the system:
:g - Solve a contradiction
c .. .. - Use another means
2 q_lzﬂniameital_Limt_of_CzEJa_blIEy_ _ - Evolve to other trend stages
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TechnologyiY
Evolution)Rrendsi DS
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Evolution Is Happening

A Evolution is not random - It follows
certain patterns

A Different stages can be predicted

o This knowledge can help solve problems
creatively/innovatively

o0 And identify considered opportunities






Examples of Innovation - Dynamism
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E.g. Understanding Technology Trends

==~ |l

Immobile Single Joint Multiple Joint Completely Liquid Gas Field
flexible
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The 35 Technology Trends



