R&ABDE |t 3T(TRM/TT/TRIZ) & A|gtH

JFEE st OJC| o 7|g2H Aot W 0=

sg.lee@catholic.ac.kr

s

2022.05.26 at KAIST



Abstract

2 ZA0M= R&BDHEF =22 o 7HEE '3T(TRM: Technology Roadmap, TT: Technology Tree, TRIZ: Theory of Inventive

Problem Solving) & 2120l CHsHO] Atm 2L}

=244 O o200 58S FHA RADFA QL AFRSE 2to| MEF SRE X2t TRMOM = T4 -2 11
OHE A 0ff 7|8F5H 'A|Lt2| 27| & 2 E(Scenario-based Technology Roadmap)'S O|OF7|&t A O|CH =W, |2|FE X5t 7| s7HX| Al
7= MAMO|D =Xl ©HE Solf, d7|=t fa7|a88 EE55es VIEASE/7| ST = (Technology Tree)s=&", 12|10 A|

=]
=
Mz QIZte| oldols 382 EMoiZ /2|7t EXetits 7FE0AM S 250 goldS AR AILERAL R Satet o

M 2|8 Z (Theory of Inventive Problem Solving)O|2'0f CHst0] =% Zi0|Ct,

=0 SRI(Stanford Research Institute)s A% 7|20 A HHHES HX|OHUSHY A4EOE F+H/°| R&AD Ykt
of MetsleE xMststn At ‘Orstd A Y20 CHSEO = ZHERSH A747F QLS Z40|CH 2ol 20| = '8 X|s7|=1t 2H

=, SEUY, Yo EEFH Z0F SN ES AlUZ| 7|2 EM HE 7 A E o|of7|gt Aot

JE2|cfstm 0jCjof7| & 2E X




N | 22 17:00~18:30
ﬂﬁ | E"—I"'?ﬂl(loomW)

[ as ol ol g8 2
TS WA RN DRI EY

AIR MAE A%
YER Rd KAST ENymYDBOSY

Recommendation Systems in Biomedicine
U R+ voawa YREEEIUT

242l (wine)2] M|
SRS waST BUUR

Apdoixia|et x4 D2 FH0iet F2H §E
M @p  kasT Hilms

Deep Learning for Understanding the World like Humans
ST A KAIST Hatey

+8, gummwm

KAST 2¥Z N

FUSIZE oM 2BX|0| U W W

WP AL  oFuNa NI

LT RABDE FI2t STORM/TT/TRIZ) OA BE |
ZHENAYR oo lg 2Ny
AP #WWw)2) 2, 8, 22(2 of2y

AP A KAST Hilay

6/9




(ea7|=)n (A 7[=)o TEACIX],

TOE A 7HE 2| E L 2{0F St=X], of oy

<™HE>g ca7) vre <A E>2 dxj=nigoz




Who Am |

&t
-

oA+

s 2

019944 108 ZEAFESE0EE

. 20064 98 ~
.20194 2¥

CHstm

_I

=
of
10
I
>

wn 0
3

Q

i

wn

ensor and System ™&

S7 IHETSE

Oic|o 7=
~ 20214 38

F=7tabet7| & NI 2 | (KIRD) A=t

.1995H 98 ~ 19994 8&

CHSt 4 (Université de Rouen France) M At&

AT

TJ

(INSA France, Institut National des Sciences Appliquées France)

ro2tA 228 1t5HA(INSA), PSI(Perception System et Information) &4 S

.19994 98 ~ 20064 8

- SR

Zorol A

"Wearable Computer Project Bl ZH (=4 &1 8l),
IIT 82 12 MASTER(Z|E Q) BT 25,
"Ubiquitous Computing Lab., Interactive Device T.G.

FInteraction Lab., Mobile Augmented Reality Project E!

. Scenario-based Technology Roadmap Black Belt
. 6 Sigma Process Black Belt

e
L 71EE7HAL

BYA

xofu

OICIo7]=

ELTES
I_

Y

[l
o

o

JHED
=
ot=
o=
-l
) o I
Al o= §EXNZ|S =gk HEYURRIAY
AT) XHAMICH PCARE EZE 313 3| Ul(User Interface) 21t ¢
A = Aok= Q1 0t SR 2|(ASCoF) 7 2| &

Y



Contents

|. Rationale for This Presentation
@ Uncertainty
@ Traditional technology-market strategy
® S-curve
@ Hype cycle

ll. Paradigm and Interpretative Frameworks
@ Problem-Solving Matrix and Kano Diagram
@ 17 Methods of Analysis for Strategy Development & 6 Sigma process
(3 Discontinuous Innovation & Fusion Innovation
@ Component Technology & Core Technology
® R&BD framework

lll. Designing a Qualitative-Quantitative Research
@ Opportunity Search & Scenario-based Technology Roadmap Establishment
@ Technology Tree Deployment
® Theory of Inventive Problem Solving
@ TRM-TT-KJ/QFD-TRIZ Linking Strategy
® Syntopical Reading

[V. Conclusion:
ROI, Ul, DFSS, T+ —#&icet ol 20| Tt =480 =2|,

V. Case Study

Human Computer Interaction Lab. Catho




1[=)i510/01 < R&BD Planning, TRM, S.-b. TRM, TT, TRIZ

ePH% WIS Concopt E@ Engine

— 17'-‘\1:_:-11 ari ' ﬁ Eoa
) \Exp]e;tggz}’g viiE hnol " 20114 JIESa 1y i TRIZ A5 H
71&712 ;s alial)

1.5.17~5.19

A ete Ul g A

&Y
0 )

HYELIRY

ZtEE et O E[o7|=

=




|. Rationale for This

Presentation



Uncertainty

No more "high risk high return;

Ref.> O|A&=}, R&BD 7|& M 712, AdTX} MUALZE PLC AZ LS WXY, 2011, 2012, 2013, 2014
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Traditional technology-market strategy
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S-curve

A
Scope of innovation management
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S-curve

Scope of innovation management
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S-curve

Know how - Know what = Know why
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Hype CyC|e: Gartner publishes Hype Cycle for Artificial Intelligence 2021
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Hype CyC|e: Gartner publishes Hype Cycle for Artificial Intelligence 2021

EXPECTATIONS

Knowledge Graphs Edge Al

Smart Robots Al Maker and Teaching Kits
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Methods of Analysis and Their Contexts

Context

Method

Macro environment
analysis

 Environment analysis (STEEPV)

* Trend analysis

* [ssue management

Micro environment
analysis

» Stakeholder analysis

« Customer profile analysis

 Branch analysis

Enterprise analysis

« 7S model

* Value-chain analysis

» Benchmarking

Foresight

» Morphological analysis

e Trend extrapolation/forecast

» Weak-signal Analysis

Strategic analysis

« Boston Consulting Group Matrix

» Strength Weakness Opportunity Threat Analysis

« Ansoff matrix

Change management

» Eight-phase model according to Kotter

» Balance scorecard

a
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Kano Diagram
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6 Sigma Process
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DESS

Roadmap
T"ee DFSS(Design for Six Sigma)
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R&D planning

6 Sigma
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2 1M M (Effective) 2 =X (Efficient)
Right Things Right Ways
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Discontinuous
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Discontinuous Innovation & Fusion Innovation
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R&BD framework
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R&BD framework
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ll. Designing a Qualitative-

Quantitative Research



R&BD framework

Main Phase
Gate

Stage

Activity

Project Initiation Sage

Project Execution Stage

Main Tools

SRS e
. Feasibility Technology Process Mass
- Sudy Development Development Uiz Production
= rYR=EY " A 7|& % nkl
U7 B Idea 89 SEZAY e 2R as B R Al
Value Curve
4 _—
>
E Technology Roadmap(S-b. TRM)
>
Technology Tree
<<
TRIZ
<< >
QFD
< —
DOE/Robust Design Quality Monitoring
< >
Customer Feedback
< >

Score Card

&id

SHEA(2E9)

Ref.> O|&= TR&BD 7|& 2 7|2, &

PS|
(=}

x

El

A MAEE pLC HE1S WX, 2011, 2012, 2013, 2014

r
Hr



Scenario-based Technology Roadmap
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Scenario-based Technology Roadmap

Shell Shell
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Scenario-based Technology Roadmap
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Scenario-based Technology Roadmap
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Scenario-based Technology Roadmap
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Scenario-based Technology Roadmap
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Scenario-based Technology Roadmap
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Scenario-based Technology Roadmap: Augmented Reality
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Scenario-based Technology Roadmap: Augmented Reality
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Scenario-based Technology Roadmap
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R&BD framework
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Technology Tree Deployment
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TLSF(Thinking, Language, Shape, Function)
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Technology Tree Deployment
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Technology Tree Deployment
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Technology Tree Deployment
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Technology Tree Deployment

Fuel Cell Tree Diagram
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Component Technology
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Core Technology

Idea Generation Selecting the Clusters

& Clustering -
Screening Criteria Refining the Clusters
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Core Technology

Sample List of Selection Criteria

Potential Market Size
Sustainable Advantage
Leverage

Customer Urgency
Commercial Risk
Strategic Fit to Company

R&D Investment Level

R&D Time Requirement

Capability/Experience

Technology Challenges

Small
($25 million/year)

Low

(one of many players)

Low
(isolated market)

Low
(nice to have)

High

(many competitive options)

Low
(non-core business)

Large
(> $10 million)

Long
(> 5 years)

Low
(little experience)

High

(substantial research)

(some experience)

Medium
(some development)

Medium Large
($100 million/year) ($250+ million/year)
Medium High
(leadershipfor 2 years) (leadership for 5+ years)
Medium High
(limited migration potential)  (direct step to large markets)
Medium High
(should have) (must have)
Medium Low
(uncertain market dynamics) (clear need for unique product)
Medium High
(core business) (new core business)
Medium Small
($2-10 million) (= $2 million)
Medium Short
(2-5 years) (< 2 years)
Medium High

(core competencies)

Low
(established)



R&BD framework

e prese [T

Project Initiation Sage

Project Execution Stage

R
. Feasibilit Technol Pr M
St@ - SudlyIy Develggrggynt Develo:pesent Uiz Prodﬁion
Value Curve
<< >
Technology Roadmap(S-b. TRM)
<< >
Technology Tree
. <<
Main Tools
TRIZ
<
QFD
< —l
DOE/Robust Design Quality Monitoring
< >
Customer Feedback
<< >
Score Card
—_ = O
=HE A (R 1HY) m =ZHIEA(2E24d)
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..:..$ 3000 Raw Ideas o0 %,
:o’.. %000 o 00.0':0

300 Ideas Worked

125 Concepts

9 Projects

1.7 Commercially Ready

1 Commercial Success

3000 Raw Ideas =1 Commercial Success

Ref.> Greg A Stevens & James Burley, RTM, May-June 1997
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Fundamental Mindset

The Present is the Key to Understand the Past.

The Past is the Key to Understand the Future.

k2 Olcie Ot & W HS S0k UL

Understanding Future is the Key to control evolution.

————————————————

U — - Key to U — " Keyto “N— 2 Key to N —_— i
understand understand control




History of Problem Solving Tech.

G

10

Alex Osborn Buffalo William Gordon Harvard  Tony Buzan Edward De Bono
Brainstorming 1954 Synectics 1961 Mind Mapping 1968  Lateral Thinking 1974
www.CEF-CPSl.org www.synectics.com www.mind-map.com www.edwarddebono.com

Larry Miles GE Yoji Akao Eli Goldratt 1980 Genrich Altschuller
Function Analysis 1947 QFD 1960 Theory of Constraints  TRIZ 1985

www.valuefoundation.org www.qgfdi.org www.qgoldratt.org www.aitriz.org
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Al Wearable input device Scurry™

- Wearable & Virtual Input Device
- User configurable HW/SW

O T
=2 Scurry™ Fut::m

Ref.> Sang—-Goog LEE, International Conference on HCI2005 Tutorial, Las Vegas, 2005.7



2l: Wearable input device Scurry™
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Human Compute



EO)

— = (4

Atdll: Gesture—Phone

3G accelerometer CDMA processor
(Kionix KXM52) (Qualcomm MSM)

“% B 34 motion 3-d volt calculatio

3—d movement recognition algorithm

Physical | | MNoise Posture o Motion
property change cancellation calculation detection
MP3 Player | End pr:unt M Faatura Ll L
detection Extraction

Ref.> Sang—Goog LEE, International Conference on HCI2005 Tutorial, Las Vegas, 2005.7
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a 2=° 39
> SEHE SHA OUL NS ek D8s bEE dA2 AFZE, dA =2 I, Dds CPUS ME, JIEt B8 & Xl = St
>  Contradiction &4 : 912| JH& Y& 2 project 2 CHE spec It &S (48E) 2AH IO UCH
> et EE= ol TRIZE BE
O Resource Analysis
— T = o
. > BA (Mo a2
- I Useful Function2| Z&t2t
< ) Comerrmaer
S S ol
ST wwear Ml:l-
— prEl'v'IderthKE Accelerometer
Cgenerate noise . 0 0 _send acceleratlons@nal: SR
X provide with unwarited motion .
generate sy coardinated value’
processor generate finger "click"
:prjo\u‘idg with Kg{lfcinptip gngrg}r}gehd:ahgulafvelqcit}r : ) ) - ©
SRR
= =M gl i S H st ot st ]

=] Efficiency increase

367 Improvemeant of "provide weith e (Finger - Accelerameter]
5.1 Improvement of "send acceleration signal” (Acceleraometer - proces=oar)
=] Gwality increase
428  Elimination of "mowe" (Hand - Finger)
425  Elimination of "generate noise" (Finger - Hand)
E7.2  Elimination of "provide with unwanted mation” (Hand - Accelerometer)
428  Elimination of "provide with unvwanted motion” (other Fingers - Accelerometer])
428 Elimination of "hold" (Accelerometer - Finger)
122  "threshold" optimization Chody - Finger)

Ref.> Yoon Sang Kim, Byung Seok Soh, Sang-Goog Lee, “A new wearable input device: SCURRY”,

Concept Solution

to intensily the useful fTunction

Concept Solution

to eliminate the harmful function

|IEEE Transactions on Industrial Electronics, Volume 52, Issue 6, Dec. 2005
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How to link
various
methodologies ?



S-b. TRM + TT

Technology
A
Technology Tree Scenario-based TRM
- HH M - -
= | —@®zaa7nzcC
! —_— 1
A
- N QA7|= B
— 1 —— 1
o E— A
() ravlz A ()
= ‘I,—h—i ] </
\ I:|, e
@ Product 2
@ Product 1
v
Market/Product

a

Ref.> O|&=, TR&BD 7|& M JHE; tfdTA U YRY PLC AS WS WX, 2011, 2012, 2013, 2014



TRM-TT-KJ/QFD-TRIZ Linking Strategy

Opportunity Search Roadmap Tree
m Project A
\/ B
Project A
[ A Project B@

Screening Criteria

58Segments Em B :,%
—=
Opportunity Profiling: NABCD =0

15
i

il

o

Ref.> Scenario-based Technology Roadmap, S81'S, #d&%7|&L
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TRM-TT-KJ/QFD-TRIZ Linking Strategy
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Strategy

ing

KJ/QFD-TRIZ Linki

TRM-TT-

Logic Tree

Ref.> Scenario-based Technalegy-Readmap,



Conclusion

v Searchingis easy but meaning-reading (strategy planning) is hard
v ROl & Ul
v R&BD framework: Samsung DFSS

v+t o 20| Tk A=A =£



The direction of my thinking

Searching is easy but meaning-reading (strategy planning) is hard.
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Photo by Sang-Goog LEE




Syntopical Reading

——COMPLETELY REVISED AND UPDATED

HOWHREAD
& ABOOK o

[The CLASSIC GUIDE to INTELLIGENT READING|

HOW TO READ A BOOK

MY JlE

Photo by Sang-Goog LEE
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Syntopical Reading

HOW To READ A BOOK

MORTIMER J. ADIER & CHARLES VAN DOREN|
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Syntopical Reading




Using the FAROUT Rating System

O] 2§ X] &kd (Future Orientation)

H2Hd (Accuracy)
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ot

A (Resource efficiency)
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10
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A(Timelines)
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R&BD framework

Main Phase - Project Initiation Sage Project Execution Sage

IR
; Feasibilit Technol Pr M
St@e - 3udlyIy Develggrzgynt Deve?:s:ent UFEREEs F’rodﬁion
Value Curve
< >
Technology Roadmap(S-b. TRM)
< >
Technology Tree
: < >
Main Tools
TRIZ
< >
QFD
< —
DOE/Robust Design Quality Monitoring
< — >
Customer Feedback
< >
Score Card
—_ == O
SHEA(21Hd) m SHEA(2E4d)

a

Ref.> O|&=, TR&BD 7|& H=f 7|2, AETA ULEE PLC AZ LS| WX, 2011, 2012, 2013, 2014
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Case Judy



S enario-based Technology
Roadmap Case Study

v Augmented Redlity

v DTV e-Entertainment

v" Ubiquitous Computing Flatform Technology

v 3D Graphics compression and presentation technology
v’ Audio-Visud &&= X B

v" HCIl(Human Computer Interaction)

v HEE M| EH]

v AEMICH 28t =S58 BICH

v Zetg3dMe7| s

IIf[s

v" Peptide Technology
v' Cloud Computing Data Center



Technology Tree Case Sudy
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v Computer Vision Technology for Natura Feature Tracking
v Inertia Sensor Application

v CIS&
v BLU 7|&

v' Protein Technology
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Appendix for Q&A

v 135t [ E ?let Ul 7=

v Augmented Redity for Mobile Persond Computing
v Two Ul Issues and Four Ul Keyword

v 44 280U |E

&g ICT 4H¥ Products

Wearable Computer 2 GE0)ALY 7CH T 2f
=27t 2EX|s= O|FLt

LBS Products

R&BD 7|=MEf

AN N N NN

P

Ref.> O|&t=, TR&BD 7|& H 7|E2, EHA UYREE PLC AB LS| WX, 2011, 2012, 2013, 2014
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User Intariacs 71
.

e raceogiras
Conclusion Seurry™

Ref.> O|&f=, "R&BD 7|& TE 7|2, TR MARE PLC ASLSF 1A, 2011, 2012, 2013, 2014



Augmented Reality for Mobile Personal Computing
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