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Well defined, systematic approach to
inventive problem solving

Offers a wide selection of concepts &
tools

Provides a framework and language
for describing and understanding
problems

Often paired with leading engineering practices
Global adoption has not been very good
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;T hé.r%z Information Fu

Leverage of information is fundamental to TRIZ

Altschuler’s Information fund
— Scientific knowledge

— Materials knowledge

— Industry knowledge

— Patent information

— Inventive/creative theory
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Born out of the cold war
— Translate enemy documents

Conversational response
systems

— ELIZA - 1966

Systems incorporating world knowledge
— SHRDLU — 1968-70

Conceptual Dependency Theory
— Actor - Action - Object - Direction
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;Rec%n Advances in

the '

> of the Art

Subject — Action — Object (SAO) model of
meaning applied to high precision concept

retrieval

High-level concept extraction
— Causality (cause~effect)

— Structure (whole~part)

— Interaction (components~functions~parameters)

Intra-lingua semantics
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‘the Art Semanti

Cause-Effect

Whole-Part

Component-Fun

\i Root Cause Analysis
Failure Mode Effects Analysis

_ Design Intent Capture & Analysis
S Value Engineering Analysis
Opportunity Analysis

Function-Parameter

Application
Concept Experience T
Extractor Base Activit
3 y Based
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Business

Web / Deep Web

User Data, I

File Servers, etc

SAO
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Knowledge
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Summarizer
Topic Analyzer

Data Sources IMC Semantic
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;Corgp' ational Linguistic |Z Practice

TRIZ information fund now a practical reality

Precision concept retrieval gives greater access to
global knowledge

Contradictional problems addressed with Semantic
TRIZ techniques

High-level concept databases enable faster, more
comprehensive problem analysis and solving:

— Cause~effect

— Whole~parts

— Components and functions

— Functions and parameters
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;Cag sudy

Biofuel from Marine Algae
Via a Mobile Ocean Platform (Ship)

Challenges - How to effectively:
* Move a high-volume of liquid suspension
» Separate particles (algae) from liquid suspension(seawater)
* Dry a biomass
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- Alpgae BioFuel gfn - Goldfire Innovator | = [g|
Fle Edt ‘iew Tools Help InventipnMachine™

What is known about increasing the growth of algae? And who is doing it?

S

Lee » Natural language access to global knowledge
simultaneously in English, French, German & Japanese

» Precise concept retrieval precisely answers functional

i questions, locating relevant passages and summarizing
the documents

= Ensures past mistakes are not repeated, and insights
from other depts., companies & industries are leveraged

|inc:rease growth of algae

“four guery was preceszed as a Natural Language &
Click here to perform a fielded zearch in Patent Collectiof

Researcher

KEnowledge Search 4

. Most relevant: Most relevant:
Fatent Collections
1. ® An enhanced method and apparatus for driving an immersed flashing light system used for enhancing algae alga growth (53)
growth is disclosed. increase of .. [12)
1M Scientific Effects US-5381075 Methed and apparatus for driving a flazhing light systems using substantially square power pulzes

3 Most relevant and 34 Related resultis) from this document rate of growth... (10]

A . . - . growth of... (4]
2. ® A methed for increasing the rate of growth of algae over that for wild type algae, comprising contacting

Inventive Principles algae with an effective amount of a proline selected from the group consisting of 2-hydroxy-5-oxoproline (2- inhibiting slga... (3]
oxoglutaramate) 5-oxoproline (2-pyrrolidone-5._. preventing af... (2]
L US-5593275 B1 Use of prelines for improving growth and other properties of plantz and algas level of alga... (2]

Systemn Modification 2 Most relevant and 71 Related resultis) from this document )
Patterns exceszive... (2]
3 ® _..embodiments of the various embodiments of the systems. devices. and methods described herein, the agrawth of bamacle [2)

algae utilized may be genetically modified to, for example, increase the oil content of the algae, increase the

trol of... [1
1 & growth rate of the algae. change one or more.. controlof... 1]

Salution Manager

WO-2007070452 A1 SYSTEMS, DEVICES, AND METHODS FOR BIOMASS PRODUCTION arowth of... [1)
2 Most relevant and 145 Related resuft(s) from this document grawith of alga... [1]

4. &) __the algae dwell near the light for a short period. such as about a fraction of a second. and then pass away undesiiable... (1)
from the light. the algae is exposed to a light and dark cycle, which further enhances growth of the algae. growth of.. [1]
W0-2007 A2 APPARATUS AND METHOD FOR GROWING BIOLOGICAL ORGANISMS FOR FUEL AND OTHER PURPOSES

rapid growth of... [1]
v

2 Most relevant and 37 Related resultis) from this document

a. @ .. the algae dwell near the light for a short period. such as about a fraction of a second. and then pass away
i Save Solutionfz)... || =] Export.. { Researcher Patent Collections [
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‘Modeling & Analysis

.Harvest 2* - Goldfire Innovator : Innovator Workbench

Fle Edit Wiew Draw

fDSd|9 ™ MObIIe SyStem tO CO"ECt & § * ' Function Search for companent

DASHEOARD (Component: Action: Parameter,
Process Algae Urrefined 01 o eliact viseosily
which acts on: control discharge &) weight [E]
Dried progduce extract [Unrefined Oil ! which receives the action of: exliact viscosity
Prlllfp Processor B nretmed o ]< \lc__l R " inclease pressure [E] quantity [E]
. S convert - (&3 Gathering device mrocten o ot -
. A . P P Type: (s [sehil Haimful Advanced »»
i i o Performance of action:
SYSTEM gather (&3 Processor - ; .
drive O A —me e Inzufficient Excessive
. O e exract, . .. L. - =
Build Device Model { :C) Wi Gathering q i
OB device : Help feld Close
Waves - "
Simpiy Desion S . -
EETSmceNe .. O .. o = -
M anager ; (,_... Device: |marine alga biofuel B Sources..
C C o 0 . . o . Components found in knowledge bases:
s R . . co . Element Mame Ananged: By frequency f.
_. ] — ] — R — ._ — ] ¥ [ acid |5 |marine alga; marine micro alga; ma
u Automatlca”y SuggeStS par'[S & thell’ funCtIOI']aJ » [ ] chioraphwl |21 | aloa; red alga; green alga; blue-gre
interactions from internal & external knowledge > L] minera B |marine alga; alge; sea alga: blue-g
i ) i i i [ phycocyanin |5 |marine alga; alga
u GUIdeS eXp|0l'atI0n Of |nn0vat|ve, a|tematlve » [] transgene |5 |marine alga; ranzgenic aloa; rans
configurations to perform required functions > do 2 I R L B e
. P[] sulfate |5 |marine alga; alga; red alga; brown
= Provides a common Ianguage to Capture, ¥ [ substance [3 | maine alga; alga; red alga
H H H H » lginat ] ine b lga; alga; b I
communicate & reuse design rationale & intents ’g anae 3 et
plan ] |alga
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;Knb%llgge Enabled Roc Ise Analysis

|
B Algae Bio-Fuel* - Goldfire Innovator DEWE}
InventignMachine™
40 |2 @ |3 | 2 98 i | “lpzu v P&

|
Cause Finder [zl
Cause Search | Cause Formulation Guide

insufficient heat temperature
exchange area too low

\\‘ \ (. ------- Hum [ excessive moisture ¥ | | Find Causes |I Language: |English | @ &) Befresh

fle Edt View Tools Format Draw  Help

EH9E LAY R e

@ Select causes that match effect inadequate ventilation

b g::::s from Knowledge 21 results found Cause Categories
(m:]p.:alds‘illllr;as [ A excessive (@ high water, flood and the like water visw 2 causes -
rl?f;‘::sm 3 the forced humidification humidification view 2 causes
Root-Cause Analysis (B latersl breathability gradient ratio gradient view 2 causes
! S Ouceing nu/ / [@ the foot overheated in the upper foot view 2 cauges
Bu'ldca“seﬂzg‘ sufficient < /| Jo ventilation problem ventilation
inadguu_ate & insufficient thawing thawing
Identify Core Problems ventlon v| Yol temperature temperature
3 patient orliquid spilage etc. spillage
= Automatically suggests potential causes from o e eme e i
) [@ excessive amount of applied resin resin
internal & external knowledge sources (@) revoraon perspiration
= Guides analysis of core or “root cause” problems S il R
) ) ) 51 gasflame flame
» Launches queries to discover solutions ) the use ofthe wet ype fiter fiter
. . _ _ . St_ti _fi [ frozen dough product dough
» Results in faster time-to-resolution and 1st-time-fix S — N
n Captures expertlse & documents anaIySIS for [} excessively humid ambient condition and the  color hd
audit and future reuse @ | sadorch o

Help Cloze

| [ Fosen
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= w o e W Want to dry biomass, but without increasing surface area or heat
e .... Try a chemical method of removing moisture.

Try to improve the action diving by segmenting moisture or biomass into twao or more parts, into a powder, into a liquid, etc.

~ etation:
e drying
Show madifications =0 moisturs  f------- [ biomass

Introduction: fields

Mono-bi-paly: similar objects

Maono-bi-paly:: various obiects 4 Previous  Mewtb

“ v -

Segmentation:: substances
Researcher
- HEE  Into bwo parts

ok T stz
Knowledge Search O hiomas @ =’§=’}=’; @ I;]

¥ BEE Into several parts Manolith Segmented monalith Liquid, pawder Gaz, plasma Field
Patert Collections iy
o -
Example: Molding paste
+ O Into s powder
IMLC Scientific Effects (R GEN T
O misture Powder Wold a plastic component

&

Irvertive Principles * U Intoapasteortoagel
@ moigtur
System Maodification Q bioma; 11
Reie et v B et alid il

[Emitée ) o o
Solution Manager | & Cutting tool
| Printing mechanism
¥ Bearing
sis | Automobile wheels

Mew design

Ietal powder is sintered to form filter elements.
Disadvantage: The powder does not fill the mold evenly. This produces an uneven part surface

t 15 proposed to add a plastic evaporating component into the powder.
€ resuUling pasie ermectively 11s the mold while the plastic component evaporates during heating. The molding paste increases the quality of filter
elements.

» Technology evolves along certain predictable trends or patterns. TRIZ Patterns of System
Modification stimulate creative thinking & inventive problem, suggesting new approaches to
perform a function, or future directions that a process can take base on Standard Solutions.
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- Untitled® - Goldfire Innovator Q@

Fle Edt ‘iew Tools Help InventiopnMachine™

What is known about separating algae from water? And who is doing it?

Lt w |dentify relevant concepts to implement or validate ideas
G e S W T spurred by system modification patterns

slethere o perorm a flebed searen n Patent ol w \/glidate freedom to operate

e = * Access cross-domain expertise gaining maximum

. advantage from Information Fund and finding most

L IR 0re general terms: ] .” inventive ConceptS

[

Ih-:m' to separate algae from water

b
KEnowledge Search 4

. Most relevant: Most relevant:
Fatent Collections -
I 1 ® Since the materials within the chamber 54 are primarily water and algae, the discharge in the conduit 58 can water [12]
be taken into a centrifuge 59 effective to separate the algae from the water and discharge the algae alga12)
IME Seientific Effects through a line 61 for use lake water (4]
us-3 har

oy 21 from this document treated water [2)

Inventive Principles 4 2. (&) The coalesced algae and other material is preferably separated from the treated water by sparging air Harvested alaa (2)

through the treated water held in a treating vessel to float the material with removal thereof 6o by skimming alga culture (1]

maintaining a slight overflow over a weir at contaminated water [1)

System Modification

Patterns alga associated... (1]

water flowing (1]
3 @ Because it is difficult to apply the method using filtering or centrifuging to the industrial process even though
id algae can be separated from liqui ion water by filtering or centrifuging in the laboratory
02 B1 Alginate g =ed adso tal removal raw water [1]

cultivated... (1]

Solution Manager

green alga (1]

@ 4. &) Harvested algae is separated from the water by the gentle action of the wedgewire screen which may he suspended alga (1)
oriented across the bottom of the growth surface or oriented within the stream of a collecting trough floating alga (1]

s e Us-57 d & method of preparing and using the =ame e
Device Analysis o Gt
v
b | @5 @) Microscreens were developed for separating algae_clay sand and sand from water before sand filtering . -] ¥
W Save Solution(s].. || =[] Export.. _r‘ : ] Researcher | Patent Collections [ |
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Computation linguistics & Semantic Analysis has
evolved to a new stage

New applications of semantic analysis enable
better problem analysis and solving

— Makes Altschuler’s vision of the Information Fund a
practical reality

— Provides practitioners greater access to actionable
knowledge

— Knowledge Enablement technology helps make TRIZ
available to a broader pool of practitioners
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Questions?
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