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Outline I1saH

- Aims and Scope of Systematic Innovation

- Overview of reference models and approaches
- TRIZ System Thinking
- Bio-Inspired Design
- Patent-Mining

- Hands on exemplary techniques for enhancing patent analysis and
patent circumvention

- Discussion on possible approaches for the deployment of Systematic
Innovation in OIPEC

- Llenn n macwtabbl cuctemMaTnyeckmx MHHOBaLUK

- O630p atanoHHbIX Mogenen n nogxoaos (TPN3 Cuctema mblneHuns, naen
OT npupoabl, NnpopaboTka NaTeHTOB)

e I'IpaKTlea MEeTOAUK OnA yCuneHmd nateHTHoOro aHasin3a U obxoaa naTeHToB

- ObcyxaeHne BO3MOXHbIX MOOX040B K BHEAPEHMIO CUCTEMATUYECKUX
nHHoBauun B OIPEC
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Outline I1saH

- Aims and Scope of Systematic Innovation

- Llenn n macwtabbl cucteMmaTnyeckmnx
MHHOBALINW
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Aims and Scope of Systematic Innovation
Llenn n macwtabbl cuctemMaTnyeckmx NHHOBaLNN

- Why do we need INNOVATION? Moyemy Ham HeoBxoanMbl
NHHOBALUM

- What makes innovating difficult? Yro satpyaHsier HHOBaLMOHHbIN
npouecc?

.\ -
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Aims and Scope of Systematic Innovation
Llenn n macwTtabbl cuctemaTn4yecknx MHHOBaLUM

- Why do we need INNOVATION? (typical answers) - 3ayem Ham Hy>kHa NTHHOBAUWA? (TunnyHble
OTBETHI)

- Improve quality of life - YnyyweHune ka4ecTBa Xn3HU

- Increase company’s competitiveness and efficiency - NoBblleHNne KOHKYPEHTOCNOCOBHOCTU U
9P PEKTUBHOCTN KOMMAHUMN

- Reduce consumption of resources - CokpalueHne notpebneHnsa pecypcosB

- What makes innovating difficult? (typical answers) - Yto 3aTpygHseT MHHOBaALMOHHbLIN rnpouecc?
(Tnn4yHble OTBETHI)

Inertia - IHepTHOCTb
« Of designers/developers = we need tools to overcome mental inertia —
N3obpeTaTenen / pazapaboTymKoB - HYy>XHbl MHCTPYMEHTbI A9 NPeogosieHUs MeHTaNlbHOW MHEPTHOCTH
- Of users/consumers = we need tools to estimate the perceived value of a solution

[Monb3oBaTtenen / notTpebuTtenen - Hy>XHbl UHCTPYMEHTbI AN OLEHKN BOCMPUHUMAEMOWN LIEHHOCTU
peLleHns

- Innovation requires a lot of resources, not necessarily available - IHHoBauun TpebyrOT MHOrO
pecypcoB, He Bcerga AOCTYMNHbIX

- Complexity of nowadays technical systems - CnoXXHOCTb COBPEMEHHbIX TEXHUYECKUX CUCTEM

- Multi-disciplinarity required in innovation projects - MexxancunmnnmHapHoCTb, Tpebyemas B
WHHOBALMOHHbIX NpoeKTax

Uncertainties (e.g. on the context) - HeonpegeneHHOCTH (HanpumMep, B KOHTEKCTE)

L
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Aims and Scope of Systematic Innovation
Llenn n macwTtabbl cuctemaTn4yecknx MHHOBaLUM

- Goal: Improve the efficiency of Innovation Processes - Llenb: noBbicnTb 9 eKTUBHOCTb
MHHOBALMOHHbIX NPOLECCOoB

- Reduce or eliminate waste of resources (time, money...) for useless trials and errors -
CokpaTtnTb UnNun ycTpaHnTb TpaTy PecypcoB (BpeMs, OeHbru ...) Ha becrnonesHble ownbKn

- Develop one valuable solution is much better than many ideas to be validated -
Pa3paboTka 0gHOro LeHHOro peLleHns HaMHOro fydlle, Y4eM MHOXECTBO UAEN, KOTOpble
HY>XHO MPOBEPATH

- Manage complexity of modern systems - YnpaBnsiTb CIIOXXHOCTbIO COBPEMEHHbLIX CUCTEM
What makes innovating difficult? — YTto 3aTpyaHSaeT MHHOBaAUUWOHHLIN npouecc?

- Obstacles - lNpenarcTeus
- Psychological Inertia — Ncuxonornyeckaa MHEPTHOCTb

- Trial & Error: lack of a structured approach — Yrpo3sbl 1 OLLUMBKKN: OTCYTCTBUE
CTPYKTYPUPOBAHHOIo nogxona

- Design conflicts - KOHNUKT npoekTnpoBaHus

.\ -
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Psychological Inertia
[lcuxonormnyeckaa MHEPTHOCTb

Which is the minimum size of a CD player?

KakoB MuHMManbHbIN padmep CD-nneepa?

Which is the minimum size of a A4 printer?
KakoB MMHMManbHbIN pasamep A4 npuHtepa?

- "
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Psychological Inertia
[Tcnxonornyeckasa MHEepPTHOCTb
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Travelling in very early railroad carriages was uncomfortable, impractical, and sometimes dangerous.
— IlytemecTBue B O4EHb PAaHHUM KEJIE3HOJIOPOKHBIX BaroHax ObLIO HEYJOOHBIM, HEMPAKTUYHBIM,
a MHOTJA U OIIACHBIM.

The first railroad passenger cars were built by carriage makers, as a result, they looked like coaches
mounted on four-wheeled railroad wagons. Passengers rode both inside the coach and on benches
mounted on top of the coach - IlepBble BaroHsl OBUIM TMOCTPOCHBI KAPETHHIMU MacTepaMH, B
pe3yjabTarC OHHU BBIITEAACIN KAaK KOJIICKH, YCTAHOBJICHHBIC HA YCTBIPCXKOJICCHBIX JKCIC3HOAOPOKHBIX
miargopmax. ITaccakupbl €xain Kak BHYTPH KapeThl, TaK M Ha CKaMEHKax 3a ee MpeeiamMHu.

. http://railroad.lindahall.org /essays/rail-cars.html
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Psychological Inertia

[lcuxonormn4yeckas NMHEPTHOCTDb
- which is the minimum weight of a Magnesium 1700 Kg/m?3

100x100x100mm metal cube? — MArHui

_ Aluminum 2700 Kg/m3
KakoB MUHMManbHbIA BEC PR—
MeTannuueckoro Kyba Steel 7874 kg/m’
100x100x100mMmMm

Aluminum (AL) Foam Metal — AntomuHuu MNopuctein metan

Densi Inorxocts J kg,-"mEJ SEIEI_J ?SEI_J 1EIEIEI_J

e

Elastic Modulls vipyrocrs Jopa ) 5 ) 9 ) 14 )i

min. plastic callapse stress mun. cmarue JEMF'a Jh . Jh 13 JL ESJ

min. bending strength mus. npounocts na u3fkdFa J 7 J 15 J 20 J |
3 3 3 y BS

bending stiffness {W|ﬂﬂ respect to the " s10 | 170 | 150
Al-sheet of same_weight
- il .. b >,
TaKoro ke Beca) - - -
Thermal Conductivity at 20°C Wy FrmL b 2 = =
15 35 a0
Tena0npoBoAHOCTE npu 20 rpagycax ¥, y, ¥, ¥, y,

.“r‘rp://www.reade.com/index.php?op‘rion:com content&task=view&id=19&Itemid=10
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Classical Idea Generation

[eHepauysa KJIacCUYECKOU HUJieU
Thomas Alva Edison (1847-1931): Tomac AABa DAncoH (1847-1931)

“To invent, you need a good imagination and a pile of junk” - «4706bl 4TO-TO MPUAYMATb, BOM
HY>KHO XopoLuee BOOOPAXKEHUE M KyHa MYyCOPON

“I have not failed. I've just found 10,000 ways that won't work." - «4 He notepneA HeyAQ4y. 9 TOABKO
410 HaLUeA 10 000 cnocoboB, KOTOPLIE HE CPADOTAIOT M.

1993
Dual Cyclone™

Ny
'IO‘

Dyson Dual Cyclone™
Il Dual Cyclone originale

Ci sono voluti per James Dyson 15 anni e
5127 prototipi per sviluppare |la tecnologia
originale Dual Cyclone, il primo

aspirapolvere che non perdeva aspirazione

Aspirazione costante stanza dopo
stanza

Disponibile su DCO03, DC04 e DCOS

OpurMHanbHbIM ABOMHOWN LLUKAOH

Oxerimcy JaricoHy noTpeboBanoch
14 net n 5127 npototnnos gna
pa3paboTKM OPUTMHANBHOWN
TEXHOI0TUM ABOMNHOIO LIMKIOHA,
nepBOro nblaecoca, KOTOpPbIN He
TepsAn cnocobHOCTb BCaCblBaHMA
nocne o6paboTkn ogHoOro
nomeLyeHms.
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Wasting time to solve useless problems
TpaTa BpeMeHHM Ha pellleHHUe OecCIioJie3HbIX IIP00JieM

\ L
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Psychological Inertia = Trial & Error

[Icuxosoruyeckass MHEPTHOCTDb =% YTPO3bl U OLIKOKHU
“Youve got to kiss a lot of frogs before ‘It is difficult to find a black cat in a

you find your princess...” dark room especially when the cat is

not there.”
CNOXXHO HANTN YEPHYHO KOLLKY B TEMHOM

OMHaTe, 0CODEHHO KOraa KOLLKU B HEW HET

: - SWCVNITPNRTor. 406116/
Solution Space * ldeal Solutions

Ob6nacTb peweHun (benefits/costs)

Systematic Innovation

ncrematTnyeCkne MHHoBaunuun

PaHAOMHble meToA,

Random Methods

Brainstorming Mo3rosoii L
Synectics CHHEeRJ
Reframing Pedpeinmy

-QMPER... MeToamKa KpeatusHocTn SCAMPER

W
1 2 ‘ Event Workshops in Vladimir-Moscow November 2016 O I I E C




Lack of a structured approach: not Everywhere

OTCyTCTBHUE CTPYKTYPHUPOBAHHOIO NOAX0A: HE BE3/E

Primary school — HayanbHag wkona

Problem: How to distribute 50
cherries between 3 kids? —
[Mpobrnema: kak pasgenutb 50
arog mexay 3-mMs1 4eTbMn?

Should your kids solve the
problem by “intuition”
and/or by “experience”??!!
— [JormKHbIl N geTtn
pewwmnTb npobnemy
NHTYNUnen n/nnu
onbITOM?




Lack of a structured approach: not Everywhere

OTCyTCTBHUE CTPYKTYPHUPOBAHHOIO NOAX0A: HE BE3/E

Type of Problem: arithmetic

Tun npobnemsl: apudpmeTnyeckas
Model of the problem: 50:3
Mogenb npobnemsbl: 50:3

. Solution:
Tool: division . )
VIHCTPYMEHT: leneHne distribute 16 cherries to
' each kid

Model of the solution: 16,666...
Mopgenb pelieHus: 16,666...

PeweHne: otaaTtb KaXXgomy

4 pebeHky no 16 aroq
J/

General General IR Obwas
Model S Model MOAERB | o6 MoZ€rnb
. ts NpobnemMbl  [HereymeNs pelLenm
of the of the
Problem Solution i
r AHanus n ﬁ eHepauus
Analysis and Solution abeTpakups peLLeHust
Abs f ation |_|
Specific Specific SELLEEE AR KoHkpeTHoe
npobnema peLleHune
Problem Solution

W
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Lack of a structured approach: not Everywhere

OTCyTCTBHUE CTPYKTYPHUPOBAHHOIO NOAX0A: HE BE3/E

High School:
What does it happen by

mixing Sulfuric Acid with
Calcium Hydroxide ?

Bbicwaga wkona:
YTO NMPOUN3ONAET, ECNU
CMeLlaTb CEPHYIO
KMCIOTY U rngpokcng
Kanbuua ?

What would you
suggest?
Let’s try and see?!?
UTto BbI Npeanonaraete?
[aBanTte nonpobyem un

W
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Lack of a structured approach: not Everywhere
OTCyTCTBHE CTPYKTYPUPOBAHHOIO MMOAX0/ia: HE Be3/e

Type of problem: chemical Tun npo6nemei: xummnieckas
Moaenb npobnemsi:

Model of the problem: H,SO, + Ca(OH),
Tool: laws of chemistry, oxide-reduction
Cpeﬂ,CTBOZ 3aKOHbl XMW, BOCCTAHOBJ1IEHNE OKCMOA

Model of the solution: CaSO, + 2 H,0

Mogenb pelueHus:

G | Model - alts G | Model SOlu“O”:
eneral Mode eneral Mode .

Calcium Sulfate + Water
of the Problem of the S_olution
Analysis and i i ! ! Solution
Abstraction Generation
Specific @ Specific
Problem

Solution

.\ -
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Lack of a structured approach: not Everywhere

OTCyTCTBHUE CTPYKTYPHUPOBAHHOIO NOAX0A: HE BE3/E

Specific ® Specific
/f ."-’-t-";A . ‘,\v;"l“_" Problem SOlUtIOn
;,’! “":};,-“::\ '
KoHkpeTHas KoHkpeTHoe
*r . npobriema pelleHne




Design Conflicts %

KoHpJIHMKTBI AU3aKHa

OnTtumanbHoe
peleHne
Optimal solution.....

@

Or COMpPromise...
UM KoOMnNpomMuce

:] =

I\

.\ -
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Outline I1saH

- Overview of reference models and approaches
 TRIZ System Thinking

O630p 3TaNoHHbIX mogenen n noaxonos (TPN3 Cuctema mbiluneHUa, naeu ot
npupoAabl, NpopaboTKa NaTeHTOB)

.\ -
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Time to Play: Word Associations!
Bpems nmourpaTth B acCOllMallUU Hooe coms

V' New
HoBoe cnos WOI’d
/_A N ! HoBsoe cnoso
ew ]

HoBoe cnoso

Word 9
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Time to Play: Word Associations!
Bpems nmourpaTth B acCOlMallUU
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System Thinking
CucTeMHOeE MBbIIIJIeEHUe

SUPERSYSTEM

Cynepcucrema

SYSTEM
Cucrema

SUBSYSTEM
Moacucrema

PAST PRESENT FUTURE
Mpownoe Hacrosiwiee byaywee

W
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System Thinking - CucremHoe MbllIIeHHE

Systems thinking is the process of understanding how
things influence one another within a whole. - Cucremuoe
MBIIIJICHUC - 3TO IIPOUCCC ITIOHUMAaHUA TOI'O, KaK BCIIU BIIMAIOT

IpYT Ha Apyra B IIEJIOM.

- : 4 2 5 Y

Systems Thinking has been defined as an approach to TS, ;&fﬁlﬁ méFEs,

m problem solving, by viewing "problems" as parts of an ) @%ﬁ@w
overall system, rather than reacting to specific part, @
outcomes or events and potentially contributing to further @%% @
development of unintended consequences. - Cucremnoe % Gii-\
MBIIIICHUE OBUTO ONPEENICHO KaK MOIXO0 K PELICHUIO e m& WHOLES |
po0JIeM, paccMaTpuBas «IIPoOIEMbBDy KaK 4acTh OOIICH \___TOVPOAS /
CUCTEMBI, a HE pearupysl Ha KOHKPETHbIE 0COOCHHOCTH, -/jf-_: —“ %L'_—ﬂ J ' é
PE3yBTATHI NN COOBITHS U IOTEHLUAIBHO CIIOCOOCTBYS fr{ . \\, } 1l rl”’.\l O |
JNAJIbHEUIIIEMY PA3BUTHIO HEIPETHAMEPEHHBIX MOCIIEICTBUMN. ; \1 - %.;@l; — |
Systems thinking is not one thing but a set of habits or \Q‘E\ﬁif' ( ,"“JM'E Wﬂlu

——

practices within a framework that is based on the belief that ('-’.f-\, I\

the component parts of a system can best be understood l ‘

in the context of relationships with each other and with

other systems, rather than in isolation. - Cucremnoe

MBIIJICHHUE - 3TO HE YTO-TO KOHKPETHOE, a HA0Op MPUBBIYEK WU

MPaKTHK B paMKaX, OCHOBAaHHBIN Ha YOEKICHUH, UTO COCTABHBIC

YaCcTU CHUCTEMBI JIy4IlI€ BCETO MOHATh B KOHTEKCTE OTHOIIEHUMN Source: Wikipedia

. WF C IpyroM U ¢ IpyruMH CUCTEMaMHU, a HC B U30JISALHH.

N
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System Thinking - Blind men and an elephant
CucrteMHoe MbllJieHHe — CJie1oU 4eJIOBEK U CJIOH

/ It’sa |
\_ Fan! ¢

370 Beep

~.JTO CTeHa
It’s

It'sa It’s
W, 2
Spear!

370 Konbe e
P A JTOo BepeBKa
‘\ri/;_j 7 ‘ | ‘ ANSG= ™
S =
1 | 1
a Snake!  Tree!
JTO 3meA 9TO nepeso

W
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System Operator

CUCTEeMHBIN OIlepaTop

PAST npownoe PRESENT pHacroawee
SUPERSYSTEM

CyAymee

SUBSYSTEMS

i noacucTtema




System Operator
CUCTEMHBIN OIlepaTop

m System operator could be seen as a three-dimensional parametrical space:
CuncTeMHbIN onepaTop MOXHO paccMmaTpmBaTb Kak TpeEXMepPHOe napaMmeTpuyeckoe npoCcTpaHCTBO:

‘0

% Dimension of Hierarchical level of System: Whatever is the element we are taking into account
(System), it is always possible to consider its constituting parts (Subsystems) as well as the

environment it belongs to (Supersystem);

» Pasmep nepapxm4eckoro ypoBHsi CUCTEMbI: YTO Obl HM ObINO 3NIEMEHTOM, KOTOPbIN MbI
NpuHMMaem Bo BHMMaHue (Cuctema), Bcerga MOXHO paccMaTpmBaTh €ro COCTaBnAwoLWME YacTu
(Moacuctemsl), a Takke cpeay, K KOTopon oH npuHaanexut (Cynepcucrtema);

+ Dimension of Jime: whatever is the time interval taken into consideration for a certain analysis or
description (Present), it must be considered as a phase of a sequence, therefore with a Past and a
Future;

% Pasmep BpemeHu: kakon 6bl BpEMEHHOW MHTEPBAST He YYnTbIBancs s onpeaeneHHoro aHanmsa
nnu onucaxusa (Hactosuero), ero cnegyer paccmatpueaTth Kak a3y nocrnefoBaTeribHOCTH,
cBA3aHHyo ¢ [NpownsiM 1 bygyinm,

% Dimension of Anti-Systems: whatever is the property of an element taken into consideration,
this dimension suggests looking to the opposite values of the
same property (anti-property); similarly, a combination of anti-properties characterizes
an anti-system.

< M3amepeHne aHTUCUCTEM: HE3AaBUCUMO OT TOrO, YTO ABIIAETCA CBOWMCTBOM 3fIEMEHTA, MPUHATOrO
BO BHMMaHWe, 3TO npeanoriaraet Nouck NPOTUBOMOMNOXHbIX 3HAYEHUI OHOMO U TOro Xe
CBOICTBA (aHTM-CBOWCTBO); AHANOrM4YHo, KOMOMHALMA aHTU-CBOWCTB XapaKTepuayeT

. adHTUCUCTEMY.

L
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System Operator CucreMHbIN onlepaTop

m System operator could be seen as a three-dimensional parametrical space:
CuncteMHbI onepaTop MOXHO paccMaTpuBaTb Kak TpexmMepHOe napameTpudeckoe NpoCcTpaHCTBO:

/
0’0

For practical needs it is useful to treat each of these three dimensions as a composition of several
dimensions.

[na npakTuyeckux Hy>Xa NonesHo paccMmatpusaTth KaXabli U3 3TUX TPEX U3MEPEHUN KaK COCTaB
HECKOIMbKNX U3MEPEHNIA.

For instance, one Element might belong to several hierarchies of systems. Live
bag in the car belong to dashboard or doors or steering
wheel and at the same time it belongs to safety system of the car.

Hanpmmep, OVH 3ANEMEHT MOXET NpunHaasiexXatb HECKONMbKUM NepapxXmdamMm CUCTEM. I'Ionyu.lKa
6esonacHoCTK B aBTOMOBMNE OTHOCUTCA K I'IpVI60pHOI7I naHesin nnn asepam Uin pynesomMy Konecy un
B TO >Ke BpeMA OTHOCUTCA K CUCTEME ©e3onacHOCTM aBTOMOOUNS.

Depending on the specific situation we can consider Time dimension
as a:

B 3aBucumocTun ot KOHerTHOVI cuTyaunm Mbl MOXEM pacCcMaTpuBaTb UAMeEpEHNE BpeMeHU
KaK:

% historical time (if we study evolution of certain systems); - icTopuyeckoe Bpems (ecnv mbl
n3y4yaem 3BOSIOLMIO0 HEKOTOPbLIX CUCTEM);

% process time (while analyzing a sequence of phases); - Bpemsa npouecca (npu aHanuse
nocnefoBartenbHOCTU has);

% causal chain (as a sequence of events and their cause-effect relationships); - NMpniunHHas
uenb (Kak nocnegoBaTenbHOCTb COObITUI N UX MPUYMHHO-CIELCTBEHHbIE CBA3N);

% life cycle of an element of a system. - )KMU3HEHHbIN UMK 3nemeHTa CUCTEMBI.
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Different Meanings of Time -

Pa3/inyHble 3HaYeHUs BPEMEHH

> Meaning #1: Technical Evolution (Historical Time)
> 3HayeHue Nel: TexHMyeckada 3BONIOUMA (MCTOPUYECKOE BpPEMSA)
» What principle was used in the past to deliver the function of the
system? How was the system like in the past?
Kakon npuHUMn MCnosib30Bancsa B NPOLWJIOM A8 BbINOJHEHUSA DYHKUMM cucTeMbl? Kak cucTema
BbIrs4ena B NPOLU/IOM?
» What principle is currently used to deliver the function of the system?
What is the current structure of the system?
Kakon npuHUMn B HacTosiLee BpeMS MCMONb3yeTCs ANA A40CTaBKMU PyHKUMM cnucTeMbl? KakoBa
HbIHELWHAA CTPYKTYpa CUCTEMbI?
» What principles might be used in the future to deliver the same function? What is
the ideal system?
Kakue npuHUMbl MOTYT 6bITb MCMOJ/Ib30BaHbl B 6YAYLLEM AJ1A BbINOJHEHUS OHOM U TOM XKe
dyHKUMM? Kak BbIrnaamT naeasibHaa cuctema?

- - e ba. - . -
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Different Meanings of Time
Pa3/in4yHbIe 3HAa4YeHUd BPEMEHH

Meaning #2: Phases of a Process
3HayeHue Ne 2: dasbl npouecca
» What phases precede the activity under analysis? What actions does the
object of the function undergo before the current one?
Kakue aTanbl npeAlecTBYOT aHaM3MpyeMon feAatenbHocTu? Kakme aenctems
BbINO/IHAET 00BEKT PYHKUMU Nepes TEKYLMM?
» Concurrent actions; simultaneous auxiliary functions
MapannenbHble genctema; OgHOBPEMEHHbIE BCMOMOraTe/ibHble (hyHKLUK
» What phases will follow? What further actions will the object receive

after?
Kakue atanbl 6yayT cnenoBath? Kakue JanbHenlmMe AEUCTBMSA NOAYUUT
00 BbEKT?
Phase Phase Phase
[lpenbiayLas TekyLwas Cnegytowas
asa da3a ca3a

L
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Different Meanings of Time

Pa3sinyHble 3Ha4YeHUA BPEMEHH

> Meaning #3: Cause and Effect Chains
3HayeHue Ne3: NMpUYMHHO-C/IeACTBEHHbIE CBA3M
» Root Cause: What event or situation did create the
conditions for the appearance of our problem?
["naBHaA lMpuyumMHa: KaKoe cobbiTMe MM CUTyauua co3daBanum YyCA0BUA
BO3HWMKHOBEHMA HaLlEN NPO6JIEMbI?
» Failure Mode: What is the manner in which the failure of our system can
occur?
Pexum c604a. Kakum 06pa3omM MOXKET NPOM3OUTM COOM HaLLEN CUCTEMbI?
» Failure Effect: What are the undesired consequences of the
failure?
JddeKT 0TKasa: KaKoBbl HeXenaTelbHble NoCNeACTBUA NpoBasia?

PeXxum
MpuunHa bnarogapa otkasa MoxeT
Due to BbLI3BATH IdPeKT
Failu re Could result in
Cause) Effect
Leads Mﬂde
to

MpnBoauT K
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System Operator CucreMHbIN onlepaTop

m The System operator can be used as a tool by itself with different functions within the

prob

lem solving process:

CuCTEeMHBbI onepaTop MOXET UCMONb30BaTbCA Kak MHCTPYMEHT caM no cebe ¢ pasnuyHbIMK
YHKUMAMN B NpoLiecce peLleHns npodnemsi:

\/
0‘0

D)

Ny
31‘

During the preliminary stages of the problem solving process,
while looking for roundabout problems whose solution allows to obtain the same overall
goal, a multi-screen view helps orienting the thought from cause prevention to effects
compensation or mitigation, as well as a means to change the scale of the solution space
in order to avoid psychological inertia.

Ha npenBapuTeribHbIX 3Tarnax ripouecca peweHund npo6neM npun NONcCKe KOCBEHHbIX
3aflad, pelleHne KOTOopbIX No3BOJIAET pellaTb OAHY U TY XKe O6I.Ll,y}0 uenb, MHOIo3KpaHHoOe
npencrtasrieHne nomMmoraetT opueHTnpoBaTb MbiICJ1b Ha rnpeagorepaeHmne npuy4nH, Ha
KOMMNeHCcauuo nnm cMsar4eHne nocrneacTBum, a Takke Ha UaMeHeHne maclutaba
NPOCTpPaHCTBa peLUeHNns, YTOObI N30eXaTb NCUXONTOrMYECKOMn MHEPTHOCTMN.

While looking for resources, the System Operator helps focusing the attention on every
relevant aspect of the system and its environment, by analyzing any time stage at any
detail level with a systematic approach.

Mpu noncke pecypcoB CUCTEMHBIA OnepaTop NOMOraeT CoCpPeaoTOuUTb BHUMAHNE Ha
Ka)k[OM acrneKkTe CUCTEMbI U €€ OKPYXXEHUWN, aHann3npys Nnobor BpeMeHHON aTan Ha
noboM ypoBHe AeTanv3auumn ¢ NOMOLLIbI0 CUCTEMHOIO NOAX0Aa.
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System Operator CucreMHbIN onlepaTop
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System Operator: choosing the right problem tosolve

CHCTeMHbIM OIlepaTop: BbIOKWpasi NpaBUJIbHYIO IPOOJIEMY AJIs
pelieHus

pasT [lpoLunoe PRESENT Hactosuwee FUTURE bygyluee

SUPERSYSTEM CynepCMCTema

hat should an element of the supersystem do in |I

prder that the system...
UTto gormkeH genaTb 3neMeEHT CynepcucTemMsl, YTobbI

What should be SR L= What if the

done in advance What should the system roblem was
in order o in order to... pOt solved...
to prevent... |I TO AOJSKHA AernaTbhb cucEama, YToob! ...

UTto gon ObiTe | N .
AenaHo aHee, I
T06bI suBsYSTEMs ! 104

PSRN e |I hat should a subsystem do in order that the

Jystem...




Example

When temperatures rise, steel tracks will expand, meaning
they get longer. A 500 m length of rail will expand almost
300 mm with an 80-degree change in temperature.
Heat-related expansion places a lot of stress on the ties,
ballasts, and rail anchors that keep the tracks fixed to the
ground.

Eventually, the tracks will buckle under the force. These
are called "sun kinks." It makes the tracks look like
spaghetti.

In the photo above, taken on July 24, 1978, extremely
warped rail tracks near Asbury Park, New Jersey led to the
derailment of a passenger car

Korga Temnepartypa noBbILLAETCA, penbCbl 0yayT
pacLINpATLCS, @ 3TO 03HAYAET, YTO OHU CTAHOBSATCA
AnvHHee. [nnHa penbca anmHon 500 M pacwmpuTcs NoYTU
Ha 300 MM nNpu n3ameHeHun Temnepatypbl Ha 80 rpagycos.
TennoBoe paclumpeHne CUNbHO Harpy»aet wnarnbl,
BGannacTbl U penbCoBbIe aHKEPbI, KOTOPbIE yaepXUBaKoT
Hanpasngawowue Ha 3emMrne. B KoHLe KOHLOB, penbcbl byayT
rHYTbCS nog aencranem cusbl. OHM Ha3bIBalOTCS
«COJSTHEYHbIMW Nepernbammny. ATo AenaeT penbCobl
NOXOXWUMU Ha cnareTTn. Ha dotorpadum Bbllle,
caoenaHHon 24 niona 1978 roga, YpesBblManHO UCKaXXEHHbIe
XenesHogopoxHble NyTy Bo3ne napka Acbepu, Hoto-
Ixepcu, NnpuBenun K KpyLIeHMo naccaXXnpckoro BaroHa
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http://www.vre.org/feedback/frequently_asked_questions/faq_heat_orders.htm
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Outline I1saH

- Overview of reference models and approaches

Bio-Inspired Design

O6G30p 3TanoHHbIX MOAeNen N NOAXoa0B
naeun ot npupoabl

W
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Getting Inspiration from Nature
BaoxHoBeHHEe OT MPUPObI “ .‘ M

- Life’s evolution is estimated in 3.8 billion years
- Nature has resolved many of nature’s challenges leading to lasting
solutions with maximal performance using minimal resources

- Biomimetics was coined in 1957 by Otto Schmitt, e
- American inventor who tried to produce a physical device that =
mimicked the electrical action of a nerve. = a E-
- Bionics was used for the first time by Jack Steel from US Air Force — . e L = B A
in 1960 — T o, MW o 2
- Science of systems which have some functions [ e “.ﬁ"f -
copied, imitated or learnt by Nature. r— 9' ot Z8. * . ks
- Biomimicry was invented by Janine Benyus in 1990s. V. e =LY N Y
- Itis a catch-all term that covers Biomimetics and Bionics. F W= 8, € ' ﬁ - 2 :
- OBOMOLMS X13HM OLeHMBaeTcs B 3,8 munnuapaa nert K“ B :‘"' W R= i A ol
- Tpupoaa pewnna MHorne nNpoGrieMbl, KOTOPbIE MPUBENN K PELLEHUAM b0 ;»O "5;}'6,-;. ._ i j = U 1;
C MakCMmarnbHOW NMPON3BOANTENBHOCTBIO, UCMOMNb3Ys MUHUMArbHbIE i 5=
pecypcbl #%° 7 D ) \/ ,6, ‘§ 5 \,U‘,

- Bbuomumetunka 6bina npuaymara B 1957 rogy OTT0 LUMUTTOM,

«  AmepuKaHckui nsobpetaTenb, KOTOPbLIN NblTancs co3gaTb PU3MYECKoe YCTPOMCTBO, KOTOPOE MMUTUPOBASIO
aneKTpuyeckoe OencTBme HepBa.

- TepmuH BroHuka 6bin Bnepsble ncnonb3oBaH [xekom Ctunem ns BBC CLUA B 1960 rogy

- Hayka cuctem, KoTopble UMET HEKOTopble PYHKLMU, KOTOPbIE CKONUPOBAaHbI, UMUTUPOBAaHbI UM Y3HaHbI OT
npupoabl.

- bnomumukpusa 6bina nsobpeteHa XaHnHom beHtocom B 1990-x rogax. 3To0 BCEOOHLEMIIOLLNN TEPMUH,
oxBaTbiBalOLWLNN BUoMUMETUKY U BUOHMKY.

.\ -
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Getting Inspiration from Nature

B/10XHOBEeHHWE OT IPUPO/IbI

PEC

Event Workshops in Vladimir-Moscow November 2016




Getting Inspiration from Nature
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Getting Inspiration from Nature

B/10XHOBEeHHWE OT IPUPO/IbI

y , o
Cockleburs -> \elcro®
In 1941 his inventor, Georges de Mestral, ‘went on a walk with his dog... Upon his return
home, he noticed that his dog's coat and his pants were covered with cockleburs. His
[...] curiosity led him to study the burs under a microscope, where he discovered their
natural hook-like shape”. From this observation de Mestral creates the “two-sided
fastener - one side with stiff "hooks" like the burrs and the other side with the soft
"loops" like the fabric of his pants”.

PenenHuk -> Velcro®

B 1941 rogy ero usobpetatenb, XXopx ge MecTtpan, «oTnpasuncsa Ha
NPOrynky co ceBoen cobakon ... 1o Bo3BpalleHUN OOMOWM OH 3aMeETUI, YTO
nansTo ero cobakn n WTaHbl 66N NOKPbITLI NeTywKamu. Ero ntodonbITCTBO
nobyamno ero u3yumtb KOMKYKM NOL MUKPOCKOMOM, rae OH OBHapyXun
€CTECTBEHHYIO KptoukoobpasHyto dopmy ». M3 aToro HabnwogeHus ae
MecTpan co3gaeT «4BYXCTOPOHHIOK 3aCTEXKY - OAHY CTOPOHY C XECTKUMUK
KptouKamMum », TaKMMW Kak 3ayCeHubl, a Apyrasi CTOpOHa C MArKUMU« METNSMU
», KaK TKaHb ero GpoK».

N
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Getting Inspiration from Nature

Dunlop Biomimetic Series

B/10XHOBEeHHWE OT IPUPO/IbI
Dunlop GuommnmeTnyeckana cepmsa
http://www.dunlopsport.com/gb/technology/tennis

Aeroskin:
, reduces aerodynamic drag by up to
’ ‘“’ m' m E..,:rol..(..\’. 25%* for increased racket speed and

power. - yMeHbLuaeT
aspoaMHaMmnyeckoe conpoTuBneHme
Ha 25% Ons yBenu4eHusi CKOpoCTu U
MOLLHOCTUN pakeTKu

Gecko-Tac:
provides up to 50%* more grip and
tack than previous Dunlop
technology, giving greater control, feel
and precision. - obecne4nBaeT 4O
50% O6onblue 3axBaTa U cuenneHns,
YyeMm npeablayLas TeEXHONorms
Dunlop, obecneunBatowas 6onbLwnm
KOHTPOIIb, YYBCTBO U TOYHOCTb

HM6 Carbon:

reduces racket frequency and
vibration by up to 10%* for ultimate
energy return and feel. - ymeHbLLaeT
4yacToTy u BUGpaunio pakeTkmn 4o
10% * pnsa pocTmkeHus
MaKkCMManbHOW OTAAauuM U OLYyLLEeHUS
SHeprum.

W
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http://www.dunlopsport.com/gb/technology/tennis

Getting Inspiration from Nature

B/10XHOBEeHHWE OT IPUPO/IbI

Ask Nature nip:/mwwasknature.org

.~ Winner of 2010 EARTH AWARD

ASk Nature About

THE BIOMIMICRY INSTITUTE

AskNature is the world's first digital library of Nature's
solutions, organized by function, that can serve as an
educational and cross-pollinating tool as well as a
collaboration forum among biologists, engineers,
designers and other innovators

AskNature - 910 nepBas B Mupe Lndgposas
onbnuoteka peweHnn MNMpupoabl, opraHM3oBaHHasa No
dYHKLUMSAM, KOTOpas MOXET CINY>XUTb CPEACTBOM
oby4yeHuns n B3ammooboralleHus:, a Takke Kak opym
MO COTPYAHNYECTBY cpean 61uonoros, MHXEHepoB,
AN3anHepoB 1 ApYrMx HOBAaTOPOB

Contribute Browse

Database Structure - CTpykTypa 6a3bl
AaHHbIX

The information are classified

following the Biomimicry Taxonomy -
NHdopmaums knaccudpuumpyeTca B
COOTBETCTBUM C Knaccudmkaumen
BroMmmnmMmnkpmmn

Database Contents - Cogepxnmoe 6asbl
Strategies; -Ctpateruu

Product; - MNMpogykT

Groups; - I'pynnbl

People; - Iltogn

Forum discussion. - O6cyxaeHue
topyma

. \ W
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http://www.asknature.org/

Ask Nature http://www.asknature.orq

S

Ask Nature

Organism

OpraHunsm

What is the organism?
Y70 3TO 33 OpraHM3m?

Winner of 2010 EARTH AWARD

About
THE BIOMIMICRY INSTITUTE
Namibian beetle, which lives in the

q—?aﬁ\ﬁﬁ%mﬁcmﬁ YK, *KUBYLLMN B NYCTbIH

Contribute Browse

e

Challenge

Mpobnema

What challenge must the

beetle addéess?
Kakaa npobnema moxket 6biTb?

CoxpaHATb BOAY B OYEHb CYPOBOM K/INN

Strategy
Crpaterua

How does the beetle address
this challenge?
Kakas y Xyka ctparterua?

The beetle’s wing covers gather
water from the air using nanoscale

bumps. View strategy page >
KpblNo *KyKa CCOBUPAET BOAY M3 BO3AYA

Function

PyHKUMA

Why does the beetle need to

perform this strategy?
Y70 }KYKY HEobXxo4MMOo Ans

peannsaunn CTpaTerMM?

MCNONb3yA HAHOCTPYKTYPHbIE LIMLLIKK
To capture liguid

This is represented by the Biomimicry
Taxonomy as

Group: Get, store, or distribute
resources

Sub-Group: Capture, absorb, or
filter

Function: Liquids

Capturing waterin a very arid climate|*

CobupaTb KMAOKOCTb

3TO npeAcTaBAeHO B KaaccudpuKaumm
BMOMMMUKPUN KaK:

lpynna: nony4yaTb, COXPaHATb, PAacnNpoCTPaHEeHne
pecypcoB

Mogrpynna: 3axBaTbiBaTb, abcopbumpoBatb

nnn GunoTp

DYHKUMA: XKUOKOCTU

43‘
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Getting Inspiration from Nature

B/10XHOBEeHHWE OT IPUPO/IbI

I

BeHTnnAauua e | - PesynbtaTbl 1-10 13 26:

RESULTS 1-10 of 26; You searched for: Results per page: '? L] Al _'J .

ventilation in 2 limited search. Bbl MCKan M:

Click here to search zll of AskNature.

RESULTS 1-10 of 26: You searched for:
ventilation in a limited search.
Click here to search all of AskNature.

[ 1. Ventilated nests remove heat and gas: termites Be HTUNA LLMH

"The outside of this ovoid bunker is parforated by 2 series of vents or tubes (or

vents converging on circumferential tubas giving rise to more vents, or an B O rpa H M l-l e H H OM I-I O M C Ke .

srrangemant sven more elaborate); the structure of these vents and tubes is so
unique that,..

4 19f3 »

m

Tags: Isoptera
Category: Strategies -

M _Bcckmark. I3 Emad

o Lof s 2. Upper Riccarton Community and School Library
g Warren and Mahoney Limited architects designed the Upper Riccarton Community
and School Library located in Christchurch, Naw Zealand, The library was
completed in 2006, The library enclosure is passively ventilated, and uses

envirenmentally sust...

Tags: Life's Principles, low energy, responsive, adapt
Category: Products

M _Bcckmark . I Emai

3. Burrow shape creates ventilation: prairie dog

"Where 3 fluid flows across 3 surface, such as wind over the earth, the velocity
gradient created provides s potential source of work, This gradient might be
employad by one burrowing animal to induce air-flow in its long, narrow burrow,
The burro...

Tags: Bernoulli principle, Cynomys ludovicianus
Category: Strategies

= W
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Getting Inspiration from Nature

B/10XHOBEeHHWE OT IPUPO/IbI

Strategy 1. Ventilated nests remove heat and gas: termites
"The outside of this ovoid bunker is perforated by a series of vents or tubes (or vents
converging on circumferential tubes giving rise to more vents, or an arrangement
even more elaborate); the structure of these vents and tubes is so unique that...

Ctparterns 1. BeHTUnupyemble rHesga yaanatoT TeNso U ras: TeEpMUTbI

«HapyxHasi noBepXxHOCTb 3TOro oBasibHOro 6yHkepa nepdopupyeTca cepuen
BEHTUNSALUMOHHbBIX OTBEPCTUM NN TPYOOK (MM BEHTUNALMOHHbLIE OTBEPCTUSA, CXOAALWMECS NO
OKPYXXHbIM Tpybam, 4TO NpMBOAUT K NOSIBIIEHUIO BONbLUEro KonuyecTsa oTBepCTUM unmn donee
CNOXHOW KOHCTPYKUMN), CTPYKTYpa 3TUX BEHTUNSALMOHHLIX OTBEPCTUI U TPYO HACTONLKO

.y MKalibHa, 4To ..
\ ~
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Getting Inspiration from Nature

B/10XHOBEeHHWE OT IPUPO/IbI
. .4 _‘ .

Product 1. Upper Riccarton Community and School Library

Warren and Mahoney Limited architects designed the Upper Riccarton Community and
School Library located in Christchurch, New Zealand. The library was completed in 2006. The
library enclosure is passively ventilated, and uses environmentally sust...

MpoaykT 1. Bbicwaga wkona PukkapToHa 1 WKonbHas bubnmuoteka

Apxutektopbl YoppeH n Maxonu Jlumuteq paspabotann obLMHY 1 LLKOMbHYO BUBnnoTeky
Upper Riccarton, pacnonoxeHHyto B Kpanctyepye, HoBasa 3enangna. bubnunoteka 6oina
3aBeplieHa B 2006 rogy. Kopnyc 6MbnnoTtekn naccnmBHO NPOBETPMBAETCA U UCNOSb3YET
9KOJSTOMMYECKM ...

\ -
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Getting Inspiration from Nature

B/10XHOBEeHHWE OT IPUPO/IbI

Strategy 2. Burrow shape creates ventllatlon prairie dog

"Where a fluid flows across a surface, such as wind over the earth, the velocity gradient
created provides a potential source of work. This gradient might be employed by one
burrowing animal to induce air-flow in its long, narrow burrow. The burro...

Ctpaternsa 2. dopma HOpbl co3naeT BEHTUMALMIO: CYCINK

«Tam, roe XuakocTb TEYET MO NOBEPXHOCTU, KaK BETEP HA4 3eMSIEN, co3gaBaeMbin rpagueHT
CKOpOCTM obecneymBaeT NoTeHUNanbHbIM NCTOYHUK paboTbl. QTOT rpaaneHT MOXET
NCMNONb30BaTbCA OOHUM KMBOTHbLIM B HOpPE, YTOObI BbI3BaTb MOTOK BO34yXa B €ro ANMHHON
Y3KOW HOpe. ...

.\ -
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Getting Inspiration from Nature

B/10XHOBEeHHWE OT IPHUPO/IbI

Strategy 2. Burrow shape creates ventilation: prairie dog
"Where a fluid flows across a surface, such as wind over the earth, the velocity
gradient created provides a potential source of work. This gradient might be
employed by one burrowing animal to induce air-flow in its long, narrow burrow. The
burro...

Ctpaterna 2. dopma HOpbl CO34aeT BEHTUNALMIO: CYCIUK

«Tam, rae XXMOKoCTb TeYET NO NOBEPXHOCTU, KaK BETEp Ha 3eMJSien, Co3gaBaeMblN
rpagneHT cKkopocTn obecnevnBaeT NOTEHUMASbHbIN UCTOYHUK paboTbl. ITOT
rpagneHT MOXET UCMONb30BaTbCA OQHUM XUBOTHBIM B HOPE, YTOObI Bbl3BaTb NMOTOK
BO34yXa B ero AJIMHHOW Y3KOW HOpe. ...

\ -
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Getting Inspiration from Nature

B/10XHOBEeHHWE OT IPUPO/IbI

B | O Mmimi C ry TaXO N O m y http://mwww.asknature.org/article/view/biomimicry taxonomy
Knaccundgukaumna buommmukpum



http://www.asknature.org/article/view/biomimicry_taxonomy

GETTING INSPIRATION FROM NATURE
Case Study: a hedgehog-inspired shock-absorber
YrnpaxHeHUe: aMOPTHU3ATOP, MPUAYMAHHbIW O0J1arofaps exy

&dereak down .
&Jcet, store, or distribute resources . . . . SearCh ’
gMamtam community “Maintain Physical Integrity”
s Mouck: MoaaepKKa puanIeckoi
&dChemical wear (1) Ll'en()CTHOCTM

gCompression (68) . - o
Rolling into a ball for protection: pill millipede

Creep (0

Cimpact (557> | Rolling locomotion used for hilly terrain: Mount Lyell salamander |

. Organic cases provide protection: bagworm moths
&dMechanical wear (47)

Edshear (31) Seeds survive extreme falls: Brazil nut tree
EBension (40) Arrangement allows self-cushioning: spittle bug
Edrhermal shock ) Feet used to slow landings: true frogs
gTurbuIence (29) Bones absorb compression shock: birds
Bt Structural tatire Structures minimize materials, maximize strength: organisms
&dprotect from abiotic factors Pads cushion feet: mammals
Edrrotect from biotic factors Thin "shells" resist impact loading: sea urchins
ﬂRegulate physiological processes Elastic ligament provides support. shock absorption: large grazing mammals
EIvake Shell protects. supports. and allows for growth: shelled mollusks
gModify Skeletal construction provides shock absorption: cats
&dvove or stay put [Spines work as shock absorbers: West European hedaeho
gProcess information Structures optimize material use: plants

Exoskeleton absorbs shock: dragonfly
Function Groups: 8 / Sub-groups: 30 / Functions: 162

Expand all
Collapse all

Yy -
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GETTING INSPIRATION FROM NATURE
Case Study: a hedgehog-inspired shock-absorber

B/10XHOBEHHWE OT IPUPO/bI

YnpakHeHUe: aMOpPTHU3aTOP, IPUAYMaHHbBIX OJiarofaps exy

Search: “Maintain Physical Integrity”
Mouck: MNoaaep:kka drsmM4ecKkom
LLEeJIOCTHOCTH

“The spines of hedgehogs function as shock-absorbers
during falls thanks to their honeycomb-like core and
longitudinal stiffening”...(2)

«lLnnbl exxen pyHKUMOHMPYIOT KaK aMOpPTM3ATOPbl BO
BpemMsA nageHua 6narogapa UX COTOBUAHOMY CEpAEYHUKY
M NPOAO0/IbHOM KECTKOCTM»

(2) http://www.asknature.org/strategy/a31c0ad475b3bbf2f396431bea629c78
* Maintain physical integrity >Manage structural forces>Impact



http://www.asknature.org/strategy/a31c0ad475b3bbf2f396431bea629c78

GETTING INSPIRATION FROM NATURE
Case Study: a hedgehog-inspired shock-absorber

B/10XHOBEHHWE OT IPUPO/bI

YnpakHeHUe: aMOpPTHU3aTOP, IPUAYMaHHbBIX OJiarofaps exy

The hedgehog spines, thanks to their foam like structure, are able to support the thin
outer walls against local buckling allowing the structure to bend further without failing.

Urnbl exka, 6narogaps CBoel NEHHOM CTPYKTYpe, CMOCOGHbI NOAAEPHKUBATb TOHKME HAPYKHblE CTEHKU OT
MeCTHOro nNpoAo0/IbHOr0 M3rnba, NO3BOJIAA CTPYKType CrubatbCca ganblie 6e3 cb6oes.

1 - -
(a) ) " ' A-\ .‘ D
‘| -y
L TY YN & o
i < M » y
"\ Y | N = LR 0 L Y
‘l ” -'7. “ ’
A\ - ! I y X ; i ) "
\ 3 f
A i

Undeformed section The hedgehog fall Deformed section
HepedbopmupoBaHHas urna MNageHue exa JedopmnpoBaHHas urna

* Mechanical design of hedgehog spines and porcupine quills Hystricidae ( Old World porcupines ), J.Vincent ,A.Owers, B.Group et al
» Survival of the cheapest , J.Vincent

. » Efficient structural components using porous metals, a.Simone,L.Gibson
Contribution ro the histology of the hedgehog, E.W.Carlier

N
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GETTING INSPIRATION FROM NATURE
Case Study: a hedgehog-inspired shock-absorber

BroxHoBeHHe OT IpUpOAb], YIpaKHEHHe: aMOPTU3aTOp, IPUAYMAHHBIN Gyarofaps €y

Impact energy

DHeprus ynapa

LargeJ/"CIocking" Force

Small Applied Large

—

Lateral

Lateral Force

Displacement

The Basic Buckling Element
E _TEJmin

E= modulus of elasticity J=
area moment of inertia

. L=unsupported length of column
\K=coefﬁcient depending on the boundary conditions of the beam

S5 ¢

—

Event Workshops in Vladimir-Moscow November 2016

Buckling Large deformation

Boabmias gedbopmarmsa
What is Buckling? A (b pmar

Buckling is a form of geometric instability which leads to a
sudden failure of beams, or generic slim elements, subjected to
an high compressive stress. The buckling stress is less then the
ultimate compressive stress

[ToTepst yCTOMYHUBOCTH

YTo Takoe noTteps yCTOMYMBOCTM?

MN3rn6 - 3To hopma reoMeTpUYECKOM HEYCTOMYMBOCTU, KOTOpas
NPUBOAUT K BHE3ANMHOMY Pa3pyLUEHUIO NEPEKNAAMH MU 0BLUMX
TOHKUX 3/1IEMEHTOB, MOABEPKEHHbIX BbICOKOMY CXMMAtOLLEMY
HanpsykeHuo. HanpsixkeHne Ha M3rmb MeHblle, Yem npeaesibHoe
CKMMaroLLee HanpsKeHue

it > Fapp > Fer Buckling

pp

2

ez

P

EC




GETTING INSPIRATION FROM NATURE
Case Study: a hedgehog-inspired shock-absorber

BpoxHoBeHUe OT NpUpOAb], YIpaKHEeHHWe: aMOPTHU3aToOp, MIPUAYMAHHbIN Ojarofaps €Xy

Nitinol (Sma) Galvanized steel Steel wire for Nitinol (superelastic)
A, 90 °C @=0.48 mm (x42) mechanical spring(EN A, -25°C
@=0.5 mm (x42) E~190-200 Gpa 10270-1) @=0.5 mm (x42)
E~ 23-41 GPa R, = 350 MPa @=0.5 mm (x42) E~ 70-80 GPa
E= 206 Gpa
R,,=2500 MPa
PATENT: Citro M., Cascini G., Barbatelli P, Butera E: “SHOCK-ABSORBING DEVICE”,
MI2013A001249 (25/07/2013), WO2015011642A1 (29/1/2015) ROLD ?ei?grs
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GETTING INSPIRATION FROM NATURE
Case Study: a hedgehog-inspired shock-absorber

BpoxHoBeHUe OT NpUpOAb], YIpaKHEeHHWe: aMOPTHU3aToOp, MIPUAYMAHHbIN Ojarofaps €Xy

PaccenBanue ENERGY Energy dissipation  PaccenBanne sHEprun
SHEpPTUH DISSIPATED
ynapa 100

90

80
70
60
50
40
3

20
10

0

\ IMPACT ENERGY (J) 3Hepr1/1;1 yaapa I P E‘
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GETTING INSPIRATION FROM NATURE
Case Study: a hedgehog-inspired shock-absorber

BpoxHoBeHUe OT NpUpOAb], YIpaKHEeHHWe: aMOPTHU3aToOp, MIPUAYMAHHbIN Ojarofaps €Xy

Numero colpi
KonunyecTtBo

yapoB

Massima energia impatto(d)
MakcumanbHa
aHeprua
yAapa

Enerdia totale (J)
Obuias saHeprusa

40 45 50 55 60

5 10 15 20 25 30 35
= Duttile = Armonico =Sma = Superelastico

. I .
\ _—
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GETTING INSPIRATION FROM NATURE
Case Study: a hedgehog-inspired shock-absorber

BpoxHoBeHUe OT NpUpOAb], YIpaKHEeHHWe: aMOPTHU3aToOp, MIPUAYMAHHbIN Ojarofaps €Xy

Number of hits: 8 Number of hits: 2 Number of hits: 43 Number of hits: 16
Maximum impact Maximum impact Maximum impact Maximum impact
energy: 3,9 J energy: 0,3 J energy: 11,7 J energy: 1,3 J

Total energy Total energy Total energy Total energy
absorbed: 7,15 J absorbed:0,58 J absorbed: 54,66 J absorbed: 7,96 J
Kon-Bo ynapos: 8 Kon-Bo yaapos: 2 Kon-Bo ynapos: 43 Kon-Bo ynapos: 16
MakcumManbHas MakcumanbHas MakcumanbHas MakcumaneHas
3Heprus yaapa: 3,9 J aHeprus yoapa: 0,3 J aHeprua yaapa: 11,7 J SHeprus yaapa: 1,3 J
Obuas nonyyeHHas OGuias nonyyeHHas ~ OOLas nony4eHHas Obuas nony4eHHas
aHeprusa: 7,15 J aHeprus: 0,58 J SHeprusi: 54,66 J aHeprusa: 7,96 J
PATENT: Citro M., Cascini G., Barbatelli R, Butera F: “SHOCK-ABSORBING DEVICE”,
MI2013A001249 (25/07/2013), WO2015011642A1 (29/1/2015) ROLD &ttlgrs

.\ -
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GETTING INSPIRATION FROM NATURE
Case Study: a hedgehog-inspired shock-absorber

BnoxHOBeHHE OT NPpUPO/Jbl, YIpaKHEHHE: aMOPTHU3aTOP, NPUAYMAHHbIN O6Jiaroaps €

M’WM ‘M s 'Hlt‘ W‘W i SRE |

Nl\ \HHIIHIIH min

PATENT: Citro M., Cascini G., Barbatelli P, Butera F: “SHOCK-ABSORBING DEVICE”,
MI2013A001249 (25/07/2013), WO2015011642A1 (29/1/2015) ROLD

-\ -
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Outline I1saH

- Overview of reference models and approaches

Patent-Mining

O630p aTanoHHbLIX MOAENEN N NOAXOA0B
npopaboTka NaTeHToB

W
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Function modelling
OyHKIMOHA/JIbHOE MOJieJIMPOBAaHUE

- Different interpretations of «Function» - PaanuyHele nHTepnpetaunm « DyHKUNU»
- Designer’s intent - Uges gmnsanHepa
- Motivation for the existence of an artefact - MoTuBauus cyuiectBoBaHns aptedakTa
- What the artefact does - YUto genaet aptedakr

N3meHeHMe: napameTpa 06beKTa
Change: Parameter Of Object

MHCT MEHT
IOV I ﬂ,eMCTBM [ O6'beKT

W
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Function modelling

CDYHKL[HOHaHbI;IOG MO/JleJIMPOBaHHE
MN3meHeHue: napameTpao beKTa

AcUon—»‘ Object ’
Lelicteune O6be|'é

Tool

M3meHnTb “change”

YBennuntb “increase”

<parameter/feature>

MapameTp/cBOMCTBO
YmeHbwutb “decrease” | of the Object ObmbekKTa
mn HH ”
Crabunusuposats “stabilize ¥enaemoe nsmeHeHue
Desired C ange o F | | | | —
value — ] ] ] ]
Change: Parameter Of Object
CsowcTtBo JocTnxkeHne oxnuaaemoro 3Ha4YeHus
expected value
Missing to I» Change: Parameter Of Object
HdenntcaHa  Split|into achieve the
Tool - —— P Object
Name of Value(s) of expected value i
Feature . Feature
npOI'IyCK Aﬂﬂ AOCTM)—KEHMH ———— = | = | | |
Ha3BaHue MOCTaBNEHHOro 3Ha4YeHus Change: Parameter Of Object
CcBOWCTBA LienHoctb . .
. | | 9
Hexenaemoe

61‘

n3mMeHeHune 3Ha4yeHunA
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Uses of Function modelling for Patent Mining and Patent Circumvention

Mcnonb3oBaHMe PYHKIIMOHAJBHOTO MOJIEJIMPOBAHUS IJI1 MCCJIeIOBAaHUH NAaTEHTOB
1 UX 006xoa

- Technology/Solution transfer through Function-Oriented
Search

- Modelling the distinctive features of an invention (patent
claims) for avoiding infringement

- Nepepaya TexHonorum / pewieHnin nocpeacTsom
doyHKLIMOHAIbHO-OPUEHTUPOBAHHOIO NOUCKa

- MogennpoBaHue oTnNYnTENbHbIX 0COBEHHOCTEN
n300peTeHns Ans npegoTBpaLlleHnsa HapyLeHNs

.\ -
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Patent infringement: triple identity test

- One way of determining whether a difference is "insubstantial” or not is called the "triple
identity” test. Under the triple-identity test, the difference between the feature in the accused
device and the limitation literally recited in the patent claim may be found to be "insubstantial” if
the feature in the accused device:

- Performs substantially the same function (addresses the same
problem)

- In substantially the same way
- o yield substantially the same result
- as the limitation literally recited in the patent claim

HapyweHune nateHTa: TPOMHOW TECT NOEHTUYHOCTU

OauvH n3 cnocobos onpenennTb, ABNAEeTCA 11 pa3HuLa ((Hecyu.leCTBeHHOVI)) UIn HET, Ha3bIBaeTCA
TECTOM «TpOVIHOVI naeHTu4yHoctu». CornacHo TEeCTy Ha TpOVlHy}O NWOEHTUYHOCTb, pa3HunUa Mexay
NpPpM3HakKoM B 06BUHAEMOM yCTpOVICTBe n orpaHn4yeHnemMm, 6y|<Baano YKa3aHHbIM B naTeHTHOW 3asiBKe,
MOXET ObITb npm3HaHa ((HeCyU.leCTBeHHOVI)), ecin (*)yHKLI,VIFI 0b6BUHSIEMOTO yCTpOVICTBaZ

- BbINONHSAET No cywecTBy Ty e pyHKUMIO (OTHOCUTCS K TOW e npobneme)

- [o cyuecTBy, TOYHO TaK e

- YT106bl NONYy4YMTb NPaAKTUYECKN TOT XXe pesynbraTt

- TNockonbky orpaHuyeHne B BykBanbHOM CMbICNe yKasaHo B 3asiBKe Ha NaTeHT

L
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Functional Analysis of Patents

1. ldentify the components of the invention and their
alternative denominations
. (Rules for patents writing)

- The same part of an invention appearing in more than one view of the drawing must always be
designated by the same reference character, and the same reference character must never
be used to designate different parts.

Example:

- US patent 6,155,941 “Hydraulic tensioner having a flexible blade arm”: [...] The tensioning
system of the present invention includes arm 16 and a hydraulic tensioner 20. One end 17 of
the arm 16 is pivotally attached to a support 22, which forms part of the tensioner housing. The
center portion 18 of the arm 16 is supported by upper portion 24 of the piston 26 of the
hydraulic tensioner 20. The free end 19 of the arm 16 is supported by another housing support.
[...]

PYHKUMOHASTbHBLIM aHanNM3 NaTeHToB

1.  OnpegenuTte KOMMOHEHTbl M300pPEeTEHUS U UX anbTepHaTUBHbIE HAMMEHOBAHNSA

(MpaBuna HanucaHMa NaTeHTOB)

OpaHa n Ta xe YacTb n3obpeteHns, KoTopas npeacTaBrieHa B HECKOMNbKUX Buaax YyepTexa, Bcerga gormkHa
0603Ha4YaTbCsl OAHNM U TEM XKE CCbINTOYHBbIM CUMBOSIOM, U TOT XK€ CCbISTOYHbIN CUMBOS HUKOrAA HE JOSMKEH
NCnornb3oBaTbCs Ans 0603Ha4YeHNs pasHbIX YacTen.

Mpumep:

B nateHTe CLLUA Ne 6,155,941 «'mgpaBnnyeckum HaTsknTenb ¢ rmbknum nnedomy»: [...] Cucrtema HaTskeHus no
HacTosILeMy M3o06peTeHnto BKItoYaeT B cebst pbiyar 16 u rmgpasnmyeckoe HaTsbkHoe ycTponcTeo 20. OguH koHel
17 pbldara 16 wapHMPHO NPUKPENSEH K onope 22, koTopasi obpasyeT YacTb M3 kopnyca HaTsKuTens.
LleHTpanbHas YacTb 18 pbldara 16 onupaeTcsl Ha BEPXHIOK YacTb 24 NOpLUHS 26 rmapaBnmMyeckoro HaTaKHoOro
yctpounctea 20. CBob6oaHbIN KOHeL, 19 pblvara 16 onvpaeTcsa Ha Apyron onopbl Kopnyca.

.\ -
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Functional Analysis of Patents

2. Classify the components (identify the hierarchy)
Specifications: <component X> of <component Y>
Example: [...] with the upward surface 34 of the seat 14 [...]
Compositional verbs: comprise, include, form...
Example [...] the bracket 16 includes supports 18 and 20 [...]

PyYHKUMOHanNbHbIN aHanna naTteHTa
2. KnaccngmuympoBaTb KOMNOHEHTbI (MOEHTUMUMPOBATL NepapXuio)
TexHnyeckmne xapakTtepuUCTUKN: <KOMMOHEHT X> <KOMMOHeHTa Y>
[Mpumep: [...] ¢ Bocxogsien noBepxHOCTbio 34 cuaeHba 14 [...]
KoMMoO3numMoHHLIE rnaronbl: BKIIHOYatoT, BKIIoYatoT, 00pasyroT
- Mpumep [...] kpoHWTENH 16 BKNoYaeT B ceds onopbl 18 u 20 [...]

L
Event Workshops in Vladimir-Moscow November 2016 O | ‘ E C




Functional Analysis of Patents

3. Identify functional interactions
. The Subject and the Object of the SAO are components of the

system (apart a few non-functional verbs)
«  Example: [...] The ball nose milling cutter 10 includes a tool holder 12 which supports a
cutting tool insert 14 which is secured to tool holder 12 by a screw 16. [...]

@OyYHKUMOHAsbHbIM aHanM3 NaTteHToB
3. OnpegenexHne yHKUMOHaNbHbIX B3aMOAENCTBUI
- lNpegMeT 1 06beKT ABNATCA KOMNOHEHTaMu Cuctema (Kpome HECKOMbKUX HE(PYHKLMOHANbHbIX r1aronos)
- [Mpnmep: [...] Ppe3epHbIn HOXEBOW pe3ak 10 ¢ LapmMKoBbIMM HOCaMK BKITtoMaeT B cebs aepxartenb 12

WHCTPYMEHTA, KOTOPbIV NOAOEPKNBAET PEXYLUNMA MHCTPYMEHT 14, KOTOPLIN NPUKPENSeH K gepxaresnto 12

MHCTPYMEHTa BUHTOM 16. [...]

Hepxatenb 12 nogaepxmeaeTt Pexywmn nHctpymeHT 14
Tool holder 12 Support

Cutting tool insert 14

. If just one among Subject and Object are previously identified components check if the verb
Is meaningful to describe how the invention works

- Example: [...] the vent valve 10 may be configured such that the magnet element
52 magnetically attracts a top portion of the enclosure 34 [...]

- Ecnu Tonbko oanH 13 cybbekToB U 06bEKTOB paHee MAEeHTUULMPOBaAH,
NpoBepLTe, UMEET M CMbICH rrarosn, Ytobbl onucaTb, kak paboTaeT nsobpeteHne

- MMpumep: [...] BbiNyckHOM KnanaH 10 MOXeT BbITb BbINOSIHEH TakMM 06pa3oM, YTo

MarHUTHbIN 3NIEMEHT 52 MarHUTHO NPUTArMBaEeT BEPXHIOK YacTb kKopnyca 34 [...]

Magnet element 52 attracts Top portion

.\ MarHUTHbIA anemMeHT 52 puTATBacT BepxHsisi 4acTb —
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Functional Analysis for Patent Circumvention

1. ldentify the components and all their alternative denominations (from the description)

2. ldentify the components hierarchy (from the description)

3. (for each independent claim) Perform a functional analysis, distinguishing the prior art
from the original inventive concept covered by the patent

4.  Complete the functional diagram with relevant attributes and annotations from
the independent claims

5. Investigate the possibility to trim (radically modify) at least one component of the
functional model built at step 3 (inventive part)

PyHKUMOHAarNbHbIN aHanna obxoga NaTeHToB

1. OnpenenuTte KOMMOHEHTLI U BCE UX anbTepHaTuUBHble [JeHoOMUHaumn (M3 onmcaHna)

2. Onpegenute KOMMNOHEHTbI nepapxmn (U3 onncaHus)

3. (dns kaxpgoro HesaBucumoro TpebosaHud). BbinonHuTe dyHKUMOHAMbHbLIA aHanmus,
OTNIMYaLWLNA NPeaWecTBYOWUA YPOBEHb TEXHUKM OT OPUIrMHarbHOW KOHLUEeNuun
N300bpeTeHnd, oxeBaTbiBaEMON NaTEHTOM

4. 3anonHute (QYHKUMOHaNbHYK Auarpammy COOTBETCTBYHOLMMK  aTpubyTammn U
aHHOTaUMAMUN U3 HE3aBUCUMbIX 3a8BOK

5. M3y4nTb BO3MOXHOCTb 00Ope3kM (pagukanbHO MoauMpuumpoBaTb) NO MEHbLUEN Mepe
OOHOr0 KOMMOHEHTa (YHKLUMOHANbHON MOAenn, NocTpoeHHOW Ha 3aTane 3 (4YacTb

n3obpeteHuns)
L
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Outline I1saH

- Hands on exemplary technigues for enhancing patent
analysis and patent circumvention

- [MpakTuka MeToauK Ang yCuneHms nateHTHoro
aHanumsa n obxoga naTeHToB

.\ -
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Functional Analysis for Patent Circumvention
OyHKIMOHAJbHBIM aHaJMU3 [JIsd 00X0/1a TIaTEHTOB

EUROPEAN PATENT APPLICATION
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Functional Analysis for Patent Circumvention

Comparison between Al1-B1
CpaBHeHue mexgy A1-B1

Al

Bl

Claims

1.

Freezer (10,32) with an openable space (12)
for storing goods, which space shows cold
surfaces (14,36) for keeping the goods at
freezing temperature, characterized in that
the space (12) communicates with the interior
of a container (30) having a flexibie air im-
permeable wall, the outside of which being
subjected to substantially the pressure prevail-
ing outside the freezer.

Claims

1.

Freezer (10,32) with an openable space (12)
for storing goods, which space shows cold
surfaces (14,36) for keeping the goods at
freezing temperature, said cold surfaces being
in heat conductive contact with an evaporator
(16) of a refrigerating apparatus operated by
an intermittently working compressor, charac-
terized in that the space (12) communicates
with the interior of a container (30) having a

flexible air impermeable wall, the outside of
which being subjected to substantially the
pressure prevailing outside the freezer.

W
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Functional Analysis for Patent Circumvention

N O
10 freezer 10 chest freezer

List of components < <

e —

12 space 12 openable

JINCT KOMMNOHEHTOB | space

14 li f
cooling 14 cold surfaces 14 surfaces
surfaces )

%

16 evaporator ( 16 pipes J

—_—
18 lid
-~ @@

—
20 sealing 20 lid/door sealingJ

22 horizontal
surface

24 lower part [ 24 insulation J

26 heat insulation

A
—_—
28 pipe
-

30 air and
30 flexible bag humidity 30 bag 30 container
impermeable bag

.\ -
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Functional Analysis for Patent Circumvention

Hierarchy of components
Vepapxnsa KOMNOHEHTOB

I H
Hierarchy
10 freezer I
I 24 lower part 18 lid [ 12 space I
I [ 20 sealing j
[26 heat insulation

W
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Functional Analysis for Patent Circumvention

Functional model
dyHKUMOHaNbHas Modenb

————ﬁ I I D BN S
I:PrlorArt

B - Prior Art
12 space sttore%[ goods j I [ 12 space sttore%[ goods J
‘ keep at

I ( keep at
show freezing show freezing
[ 14 cooling temperature l I

\.; 14 cooling temperature
surfaces

surfaces
/ mtermlttently
e — in heat working
conductive cmpressor
contact with
/ operate

16 evaporator H refrigerating }4/
apparatus

.\ -
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Functional Analysis for Patent Circumvention

Functional model dyHKunoHanbLHasa Mmoaernb

IS S S S S S s .
A - IndependentCIalm

30 flexible / air

and humidity

impermeable bag

) ~

nterior . flexible air apply
impermeable wall outside

pressure
communicate with

environment

I l’ [ outside ]
I space ]—store—b[ goods }
I show freezing

| keep at
14 cooling “‘-_t_elnfperature
surfaces
J
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Functional Analysis for Patent Circumvention

B — Independent Claim
30 flexible 7 air
and humidity
g

impermeable ba

[ environment }

communicate with interior bl apply /
(air flow) impermeable wall outside

7
ressure
___pressure __ __~7 P

-

equilibrium I
outside
12 space sttore—% goods I
I keep at I

show freezing

\* 14 cooling temperature
surfaces
/ intermittently
in heat L working }
conductive ( cmpressor
contact with
/ operate

16 evaporator H refrigerating
apparatus
\ —_— ==
A
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Functional Analysis for Patent Circumvention

— Independent Claim
L environment }

(Circumventing)
commuliicat W|th_-% interior
(air f

U

ressure __ __7
equilibrium

outside
12 space sttore—% goods

keep at
show freezing

temperature
\* 14 cooling peratd
surfaces

' / intermittently
in heat Working

conductive cmpressor

contact with

I
|
|
|
|
|

operate

I 16 evaporator H refrigerating }4/
apparatus
. . | | | | | | | | |

N
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Outline I1saH

- Discussion on possible approaches for the deployment of
Systematic Innovation in OIPEC

- ObcyxaeHne BO3MOXKHbIX NOAXOA0B K BHEAPEHMIO
cuctematmndyeckmnx nHHosauum B OIPEC

Ny -
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Deployment of Systematic Innovation in OIPEC

- Discussion on possible approaches
- Build reference «kits» for facilitators
- Learning by doing through case studies

BHenopeHune cucremarnyecknx nHHosauum B OIPEC

- ObcyxaeHne BO3MOXHbIX NOAX0O0B

- Mony4nTb pekomeHgauum oT KOOpAUHATOPOB

- Oby4yeHne c NOMOLLbIO TEMATUYECKNX UCCNeaoBaHNN

W
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