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TRIZ Activities 

• Engineering Program Manager - Intel  
– TRIZ Projects 

• Technical and Business 

– TRIZ Program Development 
• Organization Integration 
• Program Integration (ex. TRIZ and Lean) 

– TRIZ Training 
– Competitive Analysis  
 

• Executive Committee Member - Altshuller  
 Institute for TRIZ Studies 

 

• Consultant – Innomation Corp 

http://www.aitriz.org/index.php
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Sample TRIZ Organizations 
• Airbus  

• Alcoa  

• Alian 

• American Institute of Chem Eng 

• American Society of Mech Eng 

• Bank of Montreal  

• Baylor University MBA program  

• Boeing  

• Boston Scientific  

• British Petroleum Amoco  

• Caterpillar  

• Coca Cola  

• Corning  

• Dow Chemical  

• Eastman Chemical  

• GAF Roofing  

• General Mills 

• Halliburton  

• Intel  

• Johnson and Johnson  

• Kodak  

• Kraft  

• M&M Mars  

• Motorola  

• Proctor and Gamble  

• RJR Reynolds  

• S.C. Johnson  

• Samsung  

• Sara Lee  

• Siemens  

• U.S. Navy  

• University of South Florida  

• Westinghouse  

• World Future Society 
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Industry Use of TRIZ 
• Samsung 

– Thousands of engineers trained 

– Most at MATRIZ L-1, Few at MATRIZ L-2 and L-3 

– Hand full of L-4s 

– Substantial focus on product development 

• Largest Semi-Conductor Manufacturer 
– 1000+ trained 

– 80% at MATRIZ L-1 

– 10% at MATRIZ L-2 

– 10% at MATRIZ L-3 

– Mostly focused on manufacturing process improvement (90%) 

– Some new product development (and growing) 

– Some business process development (and growing) 
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• Airbus 
– Product and Process Improvement 

– Training Externally driven 

• P&G 
– TRIZ/Innovation leader is Russian native L-5 

– Big focus on product development 

• Johnson & Johnson 
– Uses TRIZ extensively in product 

development 

 

 

Industry Use of TRIZ 
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• Siemens 
– Internal innovation department 

– “Session” driven 

• Solutions on Demand 

• Innovation on Demand 

• Patents on Demand 

 

• Alian – 3rd largest appliance manufacturer in 
Europe 
– 70 – L1 

– 18 – L2 

– 8 – L3 

– All product R&D 

 

 

Industry Use of TRIZ 
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What You Will Learn 

• TRIZ tools can be applied to a wide 
variety of problems and challenges. 

• TRIZ greatly accelerates “natural” 
innovation by focusing issues and 
expanding solution concepts. 

• The following will provide a taste of the 
insight and innovation acceleration TRIZ 
will provide your organization. 

TRIZ applied to 
variety 

taste 

of challenges. 

TRIZ accelerates 
innovation 

innovation acceleration 
of 
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Competitively Differentiated 
Products 

• Competitive advantage = Value + Market 
Vision + Quality  

– Value = function / cost 

– Market Vision = system evolution knowledge 
and system function understanding 

– Quality = performance to specification 

• TRIZ supports the pursuit of all three 
components 
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TRIZ for Competitive Improvement 

• Product Development (market impact) 

– Functional Analysis 

– Trends of System Evolution 

– Patent Analysis and Circumvention 

• Problem Solving / System Improvement 
(operations impact) 

Value (function / cost) 

Market Vision 
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Functional Analysis 
• The function of a system is the reason for 

it’s existence. 

• What is the system designed to do? 

Component: mirror 

function: reflect function: inform 

http://images.google.com/imgres?imgurl=http://www.seattleluxe.com/indexPageImages/clear-mirror-shaving-man.jpg&imgrefurl=http://www.seattleluxe.com/makeup-mirrors.html&h=400&w=363&sz=33&hl=en&start=13&usg=__iTKL4ktqPi3iy_DgPwEUipWdKUQ=&tbnid=ogwZjjpbaNzoBM:&tbnh=124&tbnw=113&prev=/images?q=mirror&gbv=2&ndsp=20&hl=en&sa=N
http://www.murphyauctions.com/SFold/Towns Web Photos/wpeA.jpg
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Functional Analysis 

People buy functions not products. 

 
Both of these products deliver the same base function. 

Which one provides the best value? 

function: entertains people 

http://images.google.com/imgres?imgurl=http://ec1.images-amazon.com/images/I/51NTc6S45ZL._SS500_.jpg&imgrefurl=http://abaltazar.org/2007/09/&h=500&w=500&sz=35&hl=en&start=52&um=1&usg=__v34pjV1gM5LCQkoy7ULkK7c1gY0=&tbnid=X6F8FFeZrCrZBM:&tbnh=130&tbnw=130&prev=/images?q=bose+ipod&start=40&ndsp=20&um=1&hl=en&rlz=1T4ADBF_enUS281US282&sa=N


This information may not be reproduced without the written consent of Innomation Corp 

Functional Analysis 

Delivering a function is the purpose of a 
system.  

function: informs (Communication) 

How the function is enabled will change. 

http://images.google.com/imgres?imgurl=http://www.dkimages.com/discover/previews/1545/11721666.JPG&imgrefurl=http://www.dkimages.com/discover/Home/Technology/Communications/Early-Communications/Smoke-Signals/Smoke-Signals-4.html&h=512&w=568&sz=43&hl=en&start=4&usg=__CHbW2GA8l8Qw5WPuHLoHT-V_yBE=&tbnid=nyqobtYpfheeaM:&tbnh=121&tbnw=134&prev=/images?q=smoke+signals&gbv=2&ndsp=20&hl=en&sa=N
http://images.google.com/imgres?imgurl=http://cache.viewimages.com/xc/3290277.jpg?v=1&c=ViewImages&k=2&d=C06051C8BA2A5A2C9ED47B293D2C899EA55A1E4F32AD3138&imgrefurl=http://www.jamd.com/image/g/3290277&h=442&w=594&sz=50&hl=en&start=3&usg=__Hhb1RJ6zGG0J2C30_GcfW1zmb-s=&tbnid=WnRJWc7ni1JXiM:&tbnh=100&tbnw=135&prev=/images?q=speaking+tube&gbv=2&ndsp=20&hl=en&sa=N
http://images.google.com/imgres?imgurl=http://newsdesk.si.edu/images_full/images/museums/nmah/treasures/morse_telegraph_key.jpg&imgrefurl=http://newsdesk.si.edu/photos/nmah_treasures.htm&h=2362&w=3000&sz=1709&hl=en&start=3&um=1&usg=__LeCTc6gH8fQWjyglSNkorReDlkY=&tbnid=6C7m6JLTHSuAPM:&tbnh=118&tbnw=150&prev=/images?q=telegraph&um=1&hl=en&rlz=1T4ADBF_enUS281US282
http://images.google.com/imgres?imgurl=http://www.enterprise-ireland.com/NR/rdonlyres/EED5176A-6216-4E9C-B850-8F1048990973/0/Telephone2.jpg&imgrefurl=http://valleyhaggard.blogspot.com/2008/01/telephone-bar.html&h=1180&w=1181&sz=234&hl=en&start=1&um=1&usg=__65XFWu7e_PoDhDfTLtI0ZBI7vMs=&tbnid=20_MghN3tnyzxM:&tbnh=150&tbnw=150&prev=/images?q=telephone&um=1&hl=en&rlz=1T4ADBF_enUS281US282
http://images.google.com/imgres?imgurl=http://farm1.static.flickr.com/179/467339323_24bc3b1bea.jpg?v=0&imgrefurl=http://flickr.com/photos/gbaku/467339323/&h=320&w=500&sz=111&hl=en&start=8&um=1&usg=__2AnhIynqKiRpS2OsB6YCUNK12sA=&tbnid=RP-G9Ygwy7WAnM:&tbnh=83&tbnw=130&prev=/images?q=communication+drumming&um=1&hl=en&sa=N
http://images.google.com/imgres?imgurl=http://www.telephoneisland.com/Images/Products/Large/DKT2104-CT.JPG&imgrefurl=http://grandslamtelecom.blogspot.com/2005/09/toshiba-dkt2104-ct-cordless-phone.html&h=502&w=335&sz=20&hl=en&start=10&um=1&usg=__HJhTr_AMeWwmQpw0AN0KpNix5z8=&tbnid=qKNdBw42mU5j3M:&tbnh=130&tbnw=87&prev=/images?q=digital+phone&um=1&hl=en
http://images.google.com/imgres?imgurl=http://webpages.csus.edu/~jh556/my%20cell%20phone.jpg&imgrefurl=http://webpages.csus.edu/~jh556/About%20me.htm&h=400&w=400&sz=32&hl=en&start=40&um=1&usg=__5v6_KknogJt2C2J0ePUFU_7AuHI=&tbnid=qcQDEdKQjET1AM:&tbnh=124&tbnw=124&prev=/images?q=cell+phone&start=20&ndsp=20&um=1&hl=en&sa=N
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Functional Analysis 

To increase a system’s value 
increase its effectiveness 

(function) or decrease its cost 

Single blade to multi-blade razors Electric to disposable razors 

function: cuts hair 

increase its effectiveness 
decrease its cost 

http://images.google.com/imgres?imgurl=http://www.nmshop.co.uk/assets/catalogue/merkur-futur-safety-razor.jpg&imgrefurl=http://www.nmshop.co.uk/product/merkur-futur-double-edge-safety-razor/&h=500&w=500&sz=22&hl=en&start=20&um=1&usg=__0CXbq5950R7itJs1CvXbwU-GnmA=&tbnid=Wo7N4jcDD9SuuM:&tbnh=130&tbnw=130&prev=/images?q=razor&um=1&hl=en&rlz=1T4ADBF_enUS281US282
http://images.google.com/imgres?imgurl=http://taintedink.com/blog/wp-content/uploads/2007/07/razor.jpg&imgrefurl=http://www.militarypeople.com.au/mainsite/content/view/222/1/&h=305&w=500&sz=54&hl=en&start=6&um=1&usg=__7pDDDlekvalYAbUblbX3gZJLDQA=&tbnid=cAAlXCoiyRa3aM:&tbnh=79&tbnw=130&prev=/images?q=razor&um=1&hl=en&rlz=1T4ADBF_enUS281US282
http://lanedavis.files.wordpress.com/2008/06/quattro_razor602.jpg
http://images.google.com/imgres?imgurl=http://tiedyedbrainrays.typepad.com/blog/razor.png&imgrefurl=http://tiedyedbrainrays.blogspot.com/2004/04/face-of-change.html&h=383&w=369&sz=112&hl=en&start=4&um=1&usg=__sl87Edr8WVNhQszMZ_QmWPyO0kI=&tbnid=FtOP-5nB9IL1aM:&tbnh=123&tbnw=119&prev=/images?q=razor&um=1&hl=en&rlz=1T4ADBF_enUS281US282
http://images.google.com/imgres?imgurl=http://www.menstech.com/wp-content/uploads/2007/11/norelco-arcitec.jpg&imgrefurl=http://www.menstech.com/2007/11/28/norelco-arcitec-electric-shaver-new-electric-razor/norelco-arcitec-electric-razor/&h=475&w=475&sz=21&hl=en&start=12&um=1&usg=__w6OM-dPtTJpobdeKDVvC87UQ7Ao=&tbnid=0TyefrBd130pYM:&tbnh=129&tbnw=129&prev=/images?q=electric+razor&um=1&hl=en&rlz=1T4ADBF_enUS281US282
http://images.google.com/imgres?imgurl=http://www.tradenote.net/images/users/000/373/813/products_images/441437.jpg&imgrefurl=http://www.tradenote.net/blade_27/&h=1456&w=1081&sz=96&hl=en&start=129&um=1&usg=__JuU-KP0VefhsfIqGYnI0J4hSCrU=&tbnid=VD5qWhAnZPZLtM:&tbnh=150&tbnw=111&prev=/images?q=disposable+rasor&start=120&gbv=2&ndsp=20&um=1&hl=en&sa=N
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Functional Analysis 
• Component Analysis results in system evolution 

  
Components: motor, pump, drum 

System: improved  

washer 

old new 

System: washer 

http://images.google.com/imgres?imgurl=http://www.plazaappliances.co.uk/images/washing_machines.jpg&imgrefurl=http://www.plazaappliances.co.uk/washing_machines.html&h=320&w=294&sz=9&hl=en&start=3&um=1&usg=__35tRbVHTWkcMdmV8tN34LM3ZyLQ=&tbnid=krV0dmFRMDq2qM:&tbnh=118&tbnw=108&prev=/images?q=washing+machines&um=1&hl=en&rlz=1T4ADBF_enUS281US282&sa=N
http://images.google.com/imgres?imgurl=http://www.isplc2006.org/b2b/pics/Washing_Machine_Motor.jpg&imgrefurl=http://www.isplc2006.org/b2b/paraffin/1/&h=359&w=359&sz=15&hl=en&start=14&usg=__RJLcizI9986UBgSOuKSpvqdrtUA=&tbnid=mKQDh-OTIRFYoM:&tbnh=121&tbnw=121&prev=/images?q=washer+motor&gbv=2&hl=en
http://images.google.com/imgres?imgurl=http://midwestapplianceparts.com/images/Motor-21001950.jpg&imgrefurl=http://midwestapplianceparts.com/washing-machine-39/maytag-washer-parts-40/maytag-washer-belts-42/maytag-washer-belt-set-74.html&h=412&w=443&sz=48&hl=en&start=3&usg=__z0TqnDHHVHu4508Thvw9A70YxCQ=&tbnid=8Oo2OSbnbiWPEM:&tbnh=118&tbnw=127&prev=/images?q=washer+motor&gbv=2&hl=en
http://images.google.com/imgres?imgurl=http://www.germes-online.com/direct/dbimage/50207618/Washer_Pump.jpg&imgrefurl=http://www.germes-online.com/catalog/78/10/1254/page2/windshield_wipers.html&h=360&w=360&sz=15&hl=en&start=5&usg=__6rrtXdRdPoLaXEJE6vh0fmC8eCQ=&tbnid=_gKw9OUEGMayNM:&tbnh=121&tbnw=121&prev=/images?q=washer+pump&gbv=2&hl=en
http://images.google.com/imgres?imgurl=http://monsterautoparts.com/CHEVROLET/ASTRO/_ASTRO%20IMAGES/8-6710.jpg&imgrefurl=http://monsterautoparts.com/CHEVROLET/ASTRO/chevrolet_astro_wiper_parts.htm&h=360&w=504&sz=35&hl=en&start=1&usg=__t0szoeDO4WWO3-xYxau9HV_HUI8=&tbnid=apDFYxlRNQqCqM:&tbnh=93&tbnw=130&prev=/images?q=washer+pump&gbv=2&hl=en
http://images.google.com/imgres?imgurl=http://www.thekbzine.com/Images18/MieleHoneycomb3.jpg&imgrefurl=http://www.thekbzine.com/newsarchive/news170605.html&h=212&w=300&sz=25&hl=en&start=14&usg=__EnTirpBGAQhbEx6IwKsoIb1Vfwc=&tbnid=cdM5-a7vF0zwiM:&tbnh=82&tbnw=116&prev=/images?q=washer+drum&gbv=2&ndsp=20&hl=en&sa=N
http://images.google.com/imgres?imgurl=http://www.kinetico.co.uk/NR/rdonlyres/7976EA67-D60F-47A8-87CF-B5E1940F0BF3/0/stainedWasherDrum.jpg&imgrefurl=http://www.kinetico.co.uk/UK/Learn+About+Water/Water+Problems+and+Effects/Common+Water+Contaminants/Iron/&h=150&w=200&sz=6&hl=en&start=25&um=1&usg=__lGvdO2N5DFHZx2NWHZcM6_lqmcw=&tbnid=_7dMyOBHSu4Y1M:&tbnh=78&tbnw=104&prev=/images?q=washer+drum&start=20&ndsp=20&um=1&hl=en&rlz=1T4ADBF_enUS281US282&sa=N
http://images.google.com/imgres?imgurl=http://kfb1.files.wordpress.com/2007/09/washing-machine.jpg&imgrefurl=http://kfb1.wordpress.com/2007/09/&h=343&w=274&sz=16&hl=en&start=205&um=1&usg=__u0aVUZZ-CkhMB7PxuqvNCOYQMXQ=&tbnid=jT1BR8JpCfYG5M:&tbnh=120&tbnw=96&prev=/images?q=old+washer&start=200&ndsp=20&um=1&hl=en&rlz=1T4ADBF_enUS281US282&sa=N
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Functional Analysis 
• Function analysis results in system innovation 

new 

function: removes dirt 

System: washer 

System: handheld cleaner, bleach pen 

System: no water ionizing washer 

http://images.google.com/imgres?imgurl=http://www.pinpointce.co.uk/Images/CD_PwrSpray_prod2_60117.jpg&imgrefurl=http://www.pinpointce.co.uk/digital-innovations-products.asp&h=900&w=770&sz=37&hl=en&start=12&um=1&usg=__CcAcoukqbTnFbJk5thCOmsJ01DA=&tbnid=1fa9m6SpzwkCzM:&tbnh=146&tbnw=125&prev=/images?q=spray+cleaning&um=1&hl=en&rlz=1T4ADBF_enUS281US282&sa=G
http://images.google.com/imgres?imgurl=http://images-cdn01.associatedcontent.com/image/A7321/73211/300_73211.jpg&imgrefurl=http://www.associatedcontent.com/article/198227/remove_clothes_stains_with_a_whirl.html&h=408&w=300&sz=12&hl=en&start=65&um=1&usg=__t9SwbzpaPJs2QL_RFQi_5-rYylo=&tbnid=5C_CK1Gnh7LxEM:&tbnh=125&tbnw=92&prev=/images?q=spray+clothes+cleaning&start=60&ndsp=20&um=1&hl=en&rlz=1T4ADBF_enUS281US282&sa=N
http://images.google.com/imgres?imgurl=http://www.plazaappliances.co.uk/images/washing_machines.jpg&imgrefurl=http://www.plazaappliances.co.uk/washing_machines.html&h=320&w=294&sz=9&hl=en&start=3&um=1&usg=__35tRbVHTWkcMdmV8tN34LM3ZyLQ=&tbnid=krV0dmFRMDq2qM:&tbnh=118&tbnw=108&prev=/images?q=washing+machines&um=1&hl=en&rlz=1T4ADBF_enUS281US282&sa=N
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Trends of System Evolution 

• Engineering systems (products) do not 
evolve randomly but rather according to 
objective trends. 

•The trends were established by 
statistical observations of a wide 
variety of technologies. 
•The trends can be used to 
predict future technologies and 
systems. 
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Hierarchy of Trends 

Trend of S-Curve  

Evolution 

Trend of Inc. 

Value 

Trend of Transition 

to the Super system 
Trend of Inc. 

 Completeness 

Trend of Inc. 

Coordination 
Trend of Inc. 

 Degree of Trimming 

Trend of Elim. 

of Human Involv. 

Trend of Flow 

Enhancement 

Trend of Uneven 

Devel. of 

Sys. Components 

Trend of Inc. 

Controllability 

Trend of Inc. 

Dynamization 
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Stage 1 

Stage 2 

Stage 3 
Stage 4 

Trends of S-Curve Evolution 

Definition:  

As a system evolves, the evolution of its 

effectiveness describes an S-shaped curve in 

time. 

http://www.downtheroad.org/southamerica/images/New_Folder8/DSC00150.JPG
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Trends of S-Curve Evolution 

Technology jump 

to new S-Curve 

2 options for S-Curve jump 

http://www.downtheroad.org/southamerica/images/New_Folder8/DSC00150.JPG
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Trends of S-Curve Evolution 

New action principle for same use 

http://farm3.static.flickr.com/2279/2701600038_7ac463d2ae.jpg?v=0
http://images.google.com/imgres?imgurl=http://pro.corbis.com/images/CB002417.jpg?size=572&uid=%7B5D40DB23-B580-4BC2-8CB7-7F1CF4DCF933%7D&imgrefurl=http://pro.corbis.com/search/Enlargement.aspx?CID=isg&mediauid=5D40DB23-B580-4BC2-8CB7-7F1CF4DCF933&h=343&w=400&sz=61&hl=en&start=29&usg=__pBL-ztun11UB2nYsJpRN__Ps-gQ=&tbnid=y32GZHdJ1jHtcM:&tbnh=106&tbnw=124&prev=/images?q=paddle+wheel+boat&start=20&gbv=2&ndsp=20&hl=en&sa=N
http://images.google.com/imgres?imgurl=http://volusia.org/echotourism/outdoor/DSC00401.jpg&imgrefurl=http://volusia.org/echotourism/outdoor/beresford.htm&h=379&w=505&sz=78&hl=en&start=70&usg=__T7ighm09tVOVC41NFsS9ZpQnI_w=&tbnid=5ZGKPMt4VtjzDM:&tbnh=98&tbnw=130&prev=/images?q=paddle+wheel+boat&start=60&gbv=2&ndsp=20&hl=en&sa=N
http://images.google.com/imgres?imgurl=http://www.frenchmanriver.com/frenchmanriver/HO%20Scale/HO%20Freighter/freighter1.jpg&imgrefurl=http://www.frenchmanriver.com/&h=336&w=448&sz=22&hl=en&start=57&usg=__DlNR0GkPf_fh07RBfA5MOr2HDik=&tbnid=34vHwBFcOVAxRM:&tbnh=95&tbnw=127&prev=/images?q=freighter&start=40&gbv=2&ndsp=20&hl=en&sa=N
http://images.google.com/imgres?imgurl=http://americancargoline.com/ship1.jpg&imgrefurl=http://americancargoline.com/&h=368&w=551&sz=62&hl=en&start=3&usg=__2x1ceZrxbf2G9FdgaXPK83O20Lg=&tbnid=W2MlOAb3jcT0aM:&tbnh=89&tbnw=133&prev=/images?q=cargo+ship&gbv=2&ndsp=20&hl=en&sa=N
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Trends of S-Curve Evolution 

Space 
Based 
Solar 
Sail 

New use for same action principle 

http://futurismic.com/wp-content/uploads/2008/04/solar-sail.jpg
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Trends of S-Curve Evolution 

Definition:  

•Various “features” of a product will be at different stages 

on the S-Curve. 

•Where a “feature” falls on the S-Curve determines what 

strategies are employed to improve competitive position. 

Automobile 

http://images.google.com/imgres?imgurl=http://www.autospies.com/images/users/Agent009/audi_r8_iaa2003_motormob5.jpg&imgrefurl=http://www.autospies.com/news/Automobile-Magazine-Names-The-Audi-R8-As-The-2008-Automobile-of-The-Year-24752/&h=380&w=508&sz=38&hl=en&start=13&um=1&usg=__GZs5gNd7uVgXgNlbc4AUFHZCENo=&tbnid=nsI7YxfRsmEBEM:&tbnh=98&tbnw=131&prev=/images?q=automobile&ndsp=20&um=1&hl=en&rlz=1T4ADBF_enUS281US282&sa=N
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Trends of S-Curve Evolution 

transportation 

entertainment 

ultra-economy 
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Trends of S-Curve Evolution 

transportation 

entertainment 

ultra-economy 

Automobile 

luxury 

safety 

The “features” then move to their 

new position on the S-Curve 
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Hierarchy of Trends 
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Trends of Engineering System 
Evolution (TESE) 

 

TESE describe how technologies have 
typically developed in the past 

 

Past Present Future 

TESE can be used to predict how 
technologies will develop in the future 
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Illumination Function Example 
 

TESE describe how technologies have typically developed in the past 
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Illumination Function Example 

Fuel (produces flame) 

Container (holds fuel) 

Wick (moves fuel) 

Adjustment (stops fuel)  

Globe / Chimney (stops air movement) 

Flame (produces light) 

Wick (holds fuel) 

 
TESE describe how technologies have typically developed in the past 
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Fuel (creates flame) 

Container (holds fuel) 

Wick (moves fuel) 

Adjustment (stops fuel)  

Trim functions and transition them 
to the Supersystem 
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Trim functions and transition them 
to the Supersystem 

Fuel (creates flame) 

Container (holds fuel) 

Wick (moves fuel) 

Adjustment (stops fuel)  
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Fuel (creates flame) 

Container (holds fuel) Wick (moves fuel) 
Adjustment (stops fuel) 

Trim functions and transition them 
to the super-system 
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The “fuel” transition to the Supersystem allows for the use 
of electrical conductors, filament and photon emission. 

We can now also Trim the chimney. 

Globe 
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What are some 

problems with this 

engineering system? 

What can be Trimmed to 

the Supersystem? 

The “fuel” transmission system 

is inefficient due to resistance 

and resistive heating 

The globe, while providing 

some functionality, still 

heats up and is harmful. 

Illumination Function Example 
 

TESE can be used to predict how technologies will develop in the future 
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This leaves us with a light 

emitting device 

Illumination Function Example 
 

TESE can be used to predict how technologies will develop in the future 
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This leaves us with a light 

emitting device 

Illumination Function Example 
 

TESE can be used to predict how technologies will develop in the future 
 
 

Electric Conductors 

(moves fuel) 

Filament (creates light) 
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What Supersystem components 

could replace the Trimmed items? 

Electric Conductors 

(moves fuel) 
Filament (creates light) 
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What Supersystem components 

could replace the Trimmed items? 

True ambient lighting 

Electro-magnetic 

propagation 

Electro-magnetic 

excitable luminous paint 
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What Supersystem components 

could replace the Trimmed items? 

True ambient lighting 

Electro-magnetic 

propagation 

Electro-magnetic 

excitable luminous paint 
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Hierarchy of Trends 
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TRIZ Focus Areas 

• Trend of Increasing Dynamization 
rigid single joint multi-joint elastic liquid or gas field 
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TRIZ Focus Areas 

• Trend of Increasing Dynamization 
rigid single joint multi-joint elastic liquid or gas field 

Simple Ruler Folding Ruler Measuring Tape Laser Ruler
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Hierarchy of Trends 
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TRIZ Focus Areas 

• Trend of Increasing Degree of Trimming 

complete system merged system partially trimmed fully trimmed 



This information may not be reproduced without the written consent of Innomation Corp 

Hierarchy of Trends 

Trend of S-Curve  
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Trend of Decreasing Human Involvement  
& Increasing System Completeness 

• As an eng. sys. evolves the number of system functions 
performed by humans decrease. 

• A decrease in human involvement leads to an increase in 
system completeness. 

 
 

 

Humans Stop Performing: 

Transmission 

Energy Source 

Control 

Decision Making 

System Starts Performing: 
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Patent Analysis and Circumvention 

Patent Criteria: 

1.) Novelty – new, does not exist, must be novel 
word wide  

2.) Usefulness – can not patent useless stuff  

3.) Non-obvious – the idea must not be obvious 
to an average specialist in the related 
discipline 
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Patent Analysis and Circumvention 

Patent Criteria: 

1.) Novelty – new, does not exist, must be novel 
word wide.  

•Patents focus on Components not 
Functionality. 
•To make a patent novel: 

• Change the Components and retain 
its Functionality 
• Insure the patent is Non-Equivalent 
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Patent Analysis and Circumvention 
•To make a patent novel, change its 
Components but retain its Functionality 

•  Trim 
•  Substitute 
 - Prosecution History Estoppel can avoid 

Doctrine of Equivalence 
 - New Principle of Operation (Action) Patent  

Circumvention 

Functional  
Analysis 

Trimming 

Non - Equivalency 

Prosecution 
History  

Estoppel 

New Principle 

of Action 

Trim 

Substitution 
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Patent Circumvention Example 

• 2007 TomTom Patent  - GPS with built in video camera 

+ = 

information live images graphics overlay on live image 

Component: GPS Video Camera Video GPS 

Function: 

Trimming 

http://images.google.com/imgres?imgurl=http://blog.tmcnet.com/blog/tom-keating/images/tom-tom-300.jpg&imgrefurl=http://blog.tmcnet.com/blog/tom-keating/2005/09/&h=318&w=396&sz=96&hl=en&start=3&usg=__JPcGR56jHBwrurqiLJHYJfRSq6E=&tbnid=LSitr032ACrMWM:&tbnh=100&tbnw=124&prev=/images?q=tom+tom&gbv=2&hl=en
http://images.google.com/imgres?imgurl=http://www.lakewoodconferences.com/direct/dbimage/50277474/Digital_CMOS_Video_Camera.jpg&imgrefurl=http://www.lakewoodconferences.com/catalog/70/1229/page8/surveillance_equipment.html&h=360&w=360&sz=14&hl=en&start=20&usg=__Uyte4qatkAHlnnIYKqTVN7pyTtA=&tbnid=szom7_8U0Ky7bM:&tbnh=121&tbnw=121&prev=/images?q=video+camera&gbv=2&hl=en&sa=X
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Patent Circumvention Example 

• 2007 TomTom Patent  - GPS with built in video camera 

+ = 

information live images graphics overlay on live image 

1.) Trim a component 

Component: GPS Video Camera Video GPS 

Function: 

Trimming 

http://images.google.com/imgres?imgurl=http://blog.tmcnet.com/blog/tom-keating/images/tom-tom-300.jpg&imgrefurl=http://blog.tmcnet.com/blog/tom-keating/2005/09/&h=318&w=396&sz=96&hl=en&start=3&usg=__JPcGR56jHBwrurqiLJHYJfRSq6E=&tbnid=LSitr032ACrMWM:&tbnh=100&tbnw=124&prev=/images?q=tom+tom&gbv=2&hl=en
http://images.google.com/imgres?imgurl=http://www.lakewoodconferences.com/direct/dbimage/50277474/Digital_CMOS_Video_Camera.jpg&imgrefurl=http://www.lakewoodconferences.com/catalog/70/1229/page8/surveillance_equipment.html&h=360&w=360&sz=14&hl=en&start=20&usg=__Uyte4qatkAHlnnIYKqTVN7pyTtA=&tbnid=szom7_8U0Ky7bM:&tbnh=121&tbnw=121&prev=/images?q=video+camera&gbv=2&hl=en&sa=X
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Patent Circumvention Example 

• 2007 TomTom Patent  - GPS with built in video camera 

+ = 

information live images graphics overlay on live image 

1.) Trim a component 
2.) Replace the functionality 

Component: GPS 

Function: 

Windshield w/ 

plasma tech. 

Headsup GPS 

Trimming 

http://images.google.com/imgres?imgurl=http://blog.tmcnet.com/blog/tom-keating/images/tom-tom-300.jpg&imgrefurl=http://blog.tmcnet.com/blog/tom-keating/2005/09/&h=318&w=396&sz=96&hl=en&start=3&usg=__JPcGR56jHBwrurqiLJHYJfRSq6E=&tbnid=LSitr032ACrMWM:&tbnh=100&tbnw=124&prev=/images?q=tom+tom&gbv=2&hl=en
http://images.google.com/imgres?imgurl=http://www.lakewoodconferences.com/direct/dbimage/50277474/Digital_CMOS_Video_Camera.jpg&imgrefurl=http://www.lakewoodconferences.com/catalog/70/1229/page8/surveillance_equipment.html&h=360&w=360&sz=14&hl=en&start=20&usg=__Uyte4qatkAHlnnIYKqTVN7pyTtA=&tbnid=szom7_8U0Ky7bM:&tbnh=121&tbnw=121&prev=/images?q=video+camera&gbv=2&hl=en&sa=X
http://images.google.com/imgres?imgurl=http://static.flickr.com/83/271415230_fc7570c2f5.jpg&imgrefurl=http://www.owsblog.com/category/cars-electronics/&h=270&w=285&sz=45&hl=en&start=1&usg=__5kpgpmrGqKcPB5pfqdIWRRrOXWI=&tbnid=jtdFkEP2XnrXyM:&tbnh=109&tbnw=115&prev=/images?q=windshield+display&gbv=2&hl=en&sa=X
http://images.google.com/imgres?imgurl=http://www.mordantorange.com/images/windshield.jpg&imgrefurl=http://hypnobee.blogspot.com/2005/06/200-car-wash.html&h=600&w=800&sz=101&hl=en&start=10&usg=__ySlqjF4pyBG9s0IeZK9Gb4jNZy4=&tbnid=fXtwyaj6PIeYzM:&tbnh=107&tbnw=143&prev=/images?q=windshield&gbv=2&hl=en&sa=G
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Patent Circumvention Example 
New Principle of Action 

monolith 
segmented  

monolith 
liquid, powder gas, plasma field 

Principles of action will follow a Trend Line 

Each advancement in printing has been a new Principle of Action thus 

creating a patentable device. 

Function: Printing 

Trend: Dynamization 
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Patent Circumvention Example 
New Principle of Action 

Current Action Principle New Action Principle 

Thread Stitching Micro Rivets 

Component: 

Function: 

Sewing Machine 

Join material 

http://images.google.com/imgres?imgurl=http://www.sewingmachines.us/sewing-machine-636.jpg&imgrefurl=http://www.sewingmachines.us/ebay.htm&h=564&w=636&sz=33&hl=en&start=6&usg=__LhBImV_Z0JmLiDfDIjy81dFd4vc=&tbnid=D_ZlRmkd9XT32M:&tbnh=121&tbnw=137&prev=/images?q=sewing+machine&gbv=2&ndsp=20&hl=en&sa=N
http://images.google.com/imgres?imgurl=http://www.abrahamslady.com/items/LinenThreadLg.jpg&imgrefurl=http://www.abrahamslady.com/sewing.html&h=320&w=320&sz=14&hl=en&start=2&usg=___3DqpXVSLUU1daD8CgpwMMmHb_8=&tbnid=VjTL0hIUHpKQYM:&tbnh=118&tbnw=118&prev=/images?q=thread&gbv=2&ndsp=20&hl=en&sa=N
http://images.google.com/imgres?imgurl=http://www.globalspec.com/NpaPics/21/116243_022720061586_ExhibitPic.JPG&imgrefurl=http://www.globalspec.com/FeaturedProducts/Detail/MicroPlasticsAR/NYLON_POLY_DRIVE_RIVETS/30291/0&h=275&w=300&sz=18&hl=en&start=2&usg=__VAVqc7w3XzXVjvJ2OKCSu3RgEro=&tbnid=A-6x0HEyHELeTM:&tbnh=106&tbnw=116&prev=/images?q=plastic+micro+rivets&gbv=2&hl=en
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Mechanical Stirring 

Patent Circumvention Example 
New Principle of Action 

Current Action Principle New Action Principle 

Mechanical Vibration 

Component: 

Function: 

Food Mixer 

Mixes 

http://images.google.com/imgres?imgurl=http://www.fotosearch.com/comp/ITS/ITS255/whisk-stirring-batter_~itf159008.jpg&imgrefurl=http://www.fotosearch.com/ITS255/itf159008/&h=300&w=300&sz=24&hl=en&start=11&usg=__XeLK_HxnRhLBDmRkMHSfT5bG2Lw=&tbnid=_Mg9c3l3McOIDM:&tbnh=116&tbnw=116&prev=/images?q=mixing+batter&gbv=2&hl=en
http://images.google.com/imgres?imgurl=http://www.kitchencritic.co.uk/upload/2007/05/kitchen-aid-artian-mixer.jpg&imgrefurl=http://www.kitchencritic.co.uk/2007/05/&h=359&w=400&sz=69&hl=en&start=13&usg=__C3skIlInS-A_xXqDA5sukREso5U=&tbnid=7CD6c0GimVfPpM:&tbnh=111&tbnw=124&prev=/images?q=mixer&gbv=2&hl=en
http://www.artisan-scientific.com/itemimages/Turbula_T2C_View1c.jpg
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Backup 

• What is TRIZ? 
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Teoriya Resheniya Izobreatatelskikh Zadatch 

TRIZ 
Theory of Inventive Problem Solving 
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What is TRIZ? 
• TRIZ is a Russian acronym that stands for Teoriya Resheniya 

Izobreatatelskikh Zadatch.  The English translation is “The 
Theory of Inventive Problem Solving.”  The TRIZ 
methodology was conceptualized and developed by Genrich 
Altshuller and his colleagues beginning in 1946 in the former 
USSR.  His process involved reviewing hundreds of 
thousands of patents to understand how engineering systems 
evolved over time.  Particular attention was paid to 
understanding how innovation was harnessed to solve 
difficult engineering problems in novel ways.  
Fundamentally, the objective of TRIZ is to discover how 
inventors invent.  The development of TRIZ as an 
international science of creativity continues and has so far 
spanned over 60 years and encompassed the analysis of some 
three million patents.  Elemental to the process is the 
understanding of how engineering system contradictions can 
be sufficed without the use of compromise. 
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What is TRIZ? 
• The TRIZ analytical tool set is designed to refine and sharpen a single 

problem.  The concepts and methodologies are part of the public domain. 
– Prediction Trends (Trends of Engineering System Evolution) – Statistically 

proven directions of Engineering System development that describes the natural 
transitions of Engineering Systems from one state to another.  These directions 
are statistically true for all categories of Engineering System. 

– Inventive Principles (Principles) – A problem solving tool that provides 
generalized recommendations for modifying a system to solve a problem 
formulated as an Engineering or Physical Contradiction (an Inventive Principle 
is an abstract model of the solution to the problem).  Only 40 principles were 
defined by an analysis of all 40,000 “innovative” patents originally analyzed by 
Altshuller. 

– Standard Inventive Solutions – a set of 76 typical solutions, in the form of 
Substance-Field (Su-Filed) Models, to typical problems that are also expressed in 
the form of Su-Filed Models. 

• Substance-Field Analysis – a part of Standard Inventive Solution application that 
models a problem and potential solutions in the form of  a substance-filed interaction 
(also used in the ARIZ analysis process) 

– ARIZ - A problem solving tool that transforms a complex engineering situation 
into a well defined model of the problem, which can be solved effectively using a 
wide spectrum of TRIZ tools. 
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Discipline Model of Problem Tool Model of Solution

Math 10 X 20 Multiplication Chart 200

Chemistry HCl + NaOH Chemistry NaCl + H2O

TRIZ
Engineering 

Contradiction
 Altshuller's Matrix Inventive Principles

TRIZ Su-Field 76 Standard Solutions
Specific Standard 

Inventive Solution

TRIZ Physical Contradiction
Separation, Satisfaction, 

Bypass Algorithms
Inventive Principles

TRIZ Physical Contradiction Library of Effects Specific Effect

TRIZ Functional Model Library of Effects Specific Effect

TRIZ statistically based family of principles and strategies  

Enable engineers to identify solution paths of technical problems 

Just as in other disciplines, TRIZ provides multiple ways to model 
problems and solutions as well as providing tools to help with the 

transition from problem to solution modeling. 

Some TRIZ Tools and How They Compare to Other Disciplines 
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How Does TRIZ Work? 

How does TRIZ 

solve problems? 

Simplified 

problem 

Analysis 

General 

Problem 

Generalization 

General 

Solutions 

TRIZ tools 

Concretization 

Specific 

Solution 

Specific  

problem 

7x2 – 28x + 4 = 0 

Standard form 

7x2 – 28x = -4 

How do we 

solve problems? 

ax2 – bx + c = 0 

Generalize 

Solving 

Operators 

x1=3.85  x2=0.15 

To Specific 

Solution 

Specific 

Solution 
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