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FABRIC GLASS INTERLAYER BY 5D INNOVATION DEVELOPMENT PROCESS.
ADVISOR: ASSOC. PROF. NATCHA THAWESAENGSKULTHAI, Ph.D., 153 pp.

A glass manufacturer in Thailand developed the laminated fabric glass as
innovative product in 2013 but sales had declined in 2016. Customer’s survey shows
that the satisfaction level decreased due to high-selling price, complex installation
method and long installation time. This paper aims to develop a new innovative fabric
glass interlayer product by adopting 5D innovation development process. 5D consists

of Discover, Define, Design, Develop and Deploy.

Firstly, discover phase adopted Customers Satisfaction Survey Customer
Behavior Analysis and Five Forces Analysis for specifying market position and seeking
the hidden customers’ expectations. Define is to summarize the project charter as
initiation step in the project management and to scope resources and timeframe.
Design, we adopted the integration of QFD, Kano Model and Product Quality Index for
prioritizing and translating customer expectations to product specifications. Then all
concepts were concluded by Pugh Matrix, Weighted Sum Score and confirmed the
selected concept by Cost and Benefit Analysis. Develop process is to prototyping to
verify the production before scale up. Finally, generated the risk assessment plan by
Risk Analysis and  contributed the business plan to ensure the effective
commercialization in Deploy. The developed fabric glass interlayer shows higher
customer satisfaction level by lower price from 790 baht/ft? to 485 baht/ft%(38.61%),
shorten installation time from 180 minutes to 45 minutes (75%) and shorten

production lead time from 14 days to 8 days (42.85%).
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Individual standard deviations were used to calculate the intervals. Individual standard deviations were used to calculate the intervals.

(n) (v)

Fabric Glass Customer Satisfation in 2017
95% Cl for the Mean

:i }
} %

Image Quality Price Variety Installation

Customer Satisfaction Score
©
g

=
>

Individual standard deviations were used to calculate the intervals.

(A)
A9 14 anufanelaingnAudagsuveraniuinzananiliuninl 2558 (n) 2559
(v) uag 2560 () Tugemnueiuieway 95

Y -

AavziiuldnunIng 14 szauaiufiswelamieruanuaisay wazgudnval s1an

'
a1 o

U8 LAEN1SANAY TAPINTIANUTINE LA UAMAIN LAZAIUNAINAIEUVBINEATMITLUYN
N o a Y] =~ 9 a1 A d' =
Yantiunis ngseauaudienelaniusiaiviy svdandeauuninsgiuiinigaiase lagd
AMYINAU 1.58 1.78 way 1.53 Tudl 2558 2559 waz 2560 auasiu

HaUDe UK Customer Satisfaction Index (UKCSI) Tud 2558 &aiAunaain 13 ﬂfjm
guannssuiuanasiululszmadingy wandlimdiuinnuduiusszninsmnuiianela
(Customer Satisfaction) kagAUANAVBQNAT (Customer Loyalty) Aun1ni 15 lagay

< P a o AV Yo ) P Y & Yo & 3

Wuladn vsdnlafilasuseduaiuiianelasingnaias Naglasunisdedn (Loyalty) 13

wurtfe (Recommendation) warANULtasulunaniue (Trust) gaguiuy
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High customer satisfaction scores derives higher loyalty, trust and likelihood to recommend

100% wan Loyalty

. % of customers who are highly loyal (scoring
9 or 10 for intention to remain a customer)
.
80% o= Recommendation
% of who have ded the
organisation
60%
e TrUSE
% of who give the isation a high
trust rating (scoring 9 or 10 for trust)
40% d
5
20% /'—--"t: 7
. /' 0
;,.——-:——.-aﬁ._-- —

1-19 2-29 3-39 4-4% 5-59 6-69 7-79 8-89 9-100

Customer satisfaction rating (1-10 scale) as measured in UKCSI

UK Customer Satisfaction Index | July 2015

Al 15 AuduiuSIEieLanelavesgnAuazAuing nsuuziise uazaduld
Maluluuignlaggaindn UK Customer Satisfaction Index (UKCSI) Waou nsngiau U 2558
sosnuiiileseaumufisnslavesgnéneglusedu 9 -10 Azuuu gnénagndutios
Yovay 96 vnsuuziredeuas 55 uas fanudedulundniunsosas 83 lunmsiifle
izé’ummﬁqwaﬂlwaagﬂé”mgﬁ 8- 8.9 ALLLUY a;]ﬂé’wmuﬂé’um%yasgﬂLﬁm%faaaz 65 AxY
nsuuzdeiiivadesas 39 uavinudeulunanfasiiiecdosay 37 Wiy 39
mngauhgnilloniafiegnisnduandonansusivesivndidnadmilvazanaddieionay

31 SaukanalInIUnINA 16

A9 or 10 out of 10 for customer satisfaction drives greater loyalty, recommendation and trust

65%

39%

Trust
% of customers who give an
erganisation a 9 or 10 83%
rust

37%

UK Customer Satisfaction Index | July 2015

A 16 anuduiusseninsanufisnalavesgnikarannudng nswuzdisie wazauld
Miluluusgnauseauvesruiienalaninal UK Customer Satisfaction Index (UKCSI)

Wy nsngiaN U 2558
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1.3 FngUszasAvadIngniinug

e uKEnSuguInnsTuUseanilaudd msunsean Mutunaun1IeanwuY
LAz NanfanuInnssy 50 munisuszendlymeaianisuuasminingn sousigannnin
(Quality Function Deployment : QFD) a1nlutaavasailu (Kano Model) saufiunaiidin

a [ (3 . o (% a U ¥
AANNENSUY (Product Quality Index) Tun1smmuAsn ¥ YaIHERNMIARTINIUAIY
foenisvedgnen WWunalissauanufianelalundndeivegniniiugedu

1.4 YaULIAYBINITINAINGITNUS

o uumsiuiumsaseuaguianztadefidamaseuiinlusunszuiunne
LAEN TN ARSI INNTTY

o wunsdndumsliinerdnust  Teeusaseunaulufinisdufiunmsnielul
2566

o ndndueiuinnssulvd gndnfiunisnelinisysannisnssuIunIsesnLuy ey
faunaEn it mutuseun AL TanTsy 50

o UszyndldinadianmsuvamihiBsganm (QFD) Tunszuiumsooniuy uas
WAIINGN 09

o NusumsUssiueudsddudunagnd  anmFilensienudss  (Risk

Analysis)
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asenanmithaulannnsdavinisldinaiianisuiamtnidnmnin (QFD)

¢ launupruauauidsanautndndusioandnainainnsuseendldnssuIung

AATIEVAULELS (Risk Analysis) Tusunagmns
1.6 Uslpainanndnazlasu

aulsglesunlasuludang e

ladnsdnauenisussandldmatianisulamiinudn saaidananin (Quality

v
v Aadau

Function Deployment : QFD) a1alutaaveiA1lu (Kano Model) sauAuavstyin
AMINIMKAR Fue (Product Quality Index) etfumaiiafidaeliaiunsafvun
Snunndnsurividmarerufielavesgnéildesnaazasniy
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anAnauly
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anfnlaenss mudaugnifldsuneumne wazlhdmihiidienisnannlnsdng
vgnésIuseBnmanils

o Anwmgui warineinusiineates InsnsAnwiniseenuuuLayiALNER S0
Tyl mun1suszendldinainnisuvasniinMidananin (Quality Function
Deployment : QFD) i’mﬁ’jami%’mﬁwmiu‘%mimmL?ﬂﬂ@ﬂﬂiﬂﬂﬁiﬁ@ﬂiiy 370
unastoyannag 1wy f1s wilsde unany uazangiFeawisy 1usy wSauvieAnY
Inendinuseinsgiietes Aldinsnsuszgndldimaianisuvamihfidemann
(Quality Function Deployment : QFD) Lﬁ'aaqﬂ waztudunsounIAnlunsIe

(Conceptual Framework)

5289l 2 SEETRAILINEAAMTIUINNTTUAINAINGDINITVDIGNAT
e Apseht asunudiens waswUasnnudesnisgnAludeivun wazdnuuzved
HARANUINNTTY  Terruateniviug  LavdnYMETINEAAMIIUINNTINAINNIT

Ustandldimaianisuvasinfidsgainiw (Quality Function Deployment : QFD)
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AenAllagi1eg Aa N15ANYINGANITUVEINAT (Customer Behavior Analysis)
LHUQANGUAIIUAR (Affinity Diagram) NS¥UIUNITIIVTINLUIAA (Concept
Combination) AnassuuAuAnlagleis Pugh Matrix (Pugh Matrix) AnLaanLUIAn
FENSAUINATRULLUUTII TN (Weighted Sum Score) Uszanain1seanuie
(Sales Forecasting) LLazﬁﬂw’lmmﬁuﬁﬂumaamu (Cost and Benefit Analysis)

o auLAnUeIHARSuTuIAnssUTLalUTunUURER SuTEuLUU euUUsIaDs

(Prototype)

szezil 3 asdvdeUAMUgNABWARfIUIANTIN wazn g andlvd
® vnapUNANAe NadeuNsnuuTesUilna Tnensligndnguiduidadentily
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U mdnduaneengnain
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WANA LAT9LENLY LaTNAANSALARIUTUADUNITWAILILINNTTY 5D Landbinimns1e 6

* Customers Satisfaction Survey
* 5 Forces Analysis
* Customer Behavior Analysis

Consumers Response survey
Risk Analysis
Business Model Canvas

' - * Project charter
vehne
“es.‘%“
Concept Generation

*  Quality Function Deployment (QFD)
* Product Quality Index

* Kano’s Model

Concept Screening and Scoring

* Pugh Matrix

*  Weighted Sum Score

Concept testing

» Sales Forecasting

* Cost and Benefit Analysis

AN 17 TUNBUNITVBNINYIDNUSHIUNTEUIUNISHAILILINNTTU 5D
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Kano Model + PQI)
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(Cost and Benefit
Analysis)
NAUWUIAAUTANTIUN Y Y .
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AR wazneliminuszlevinediny (Value Creation) wnaailunisfiansandndslaidu

Winngsy arunsanasanlaannnisiasaisgidesalsznouasu 3 Usen1s anulual

(Newness) AaurniiniinaluiinUsslovisodiay v3a Yselovuludanidad (Value

creation/Commercialization) waglasuniseeusu (Diffusion and lever of acceptance)

T3 luusennveauinnssy gnuuseenmuanyueIaImaans nseanvaensld

UuTRnIIu (Output or Form of innovation) 8nviagautsniuszauaduing was

N3¥UIUNTES19UTRNTIHN (Level of newness or Degree of Novelty) lngaunsnesuiela
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High  Highest risk.

Completely new: never been seen

or done before.

Greatast potential impact and returns
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New to the world

New to a region

New to a country

Potential risk and impact

New to a sector/ industry

of newer knomedge,
technologies and practices New to a market
New to an organization
New to a site
ion of existing
New to a department and practices in different situations.
Impact and relums relatively limited
unless applied in unique way.
New to an individual
Low Lowest risk.
Short - - Time to develop, implement and reap rewards -—---—-Long

AT 20 seduaalug Spectrum of Newness (British Standard 7000-1: 2008)
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2.2 TUNBUNTIBNUUULATNRAIUINARAMIT N (New Product Development Process)

I A va v

JUADUNITOONLUULALNAUINAR N 1A

Tendenatsaulatitaustunaulunig

Y

DONLUULASNAIUINANA NN ALY AN 21 TILARINTLUIUNSHAUINERAA N (Ulrich

and Eppinger, 2000)

Phase 0 Phase 1 Phase 2 Y . Phase3 Phase 4 Phase 5 IS
Planning | Concept System-Level | Detail Testing and Production
Developmentf  Design _ .-  Design Refinement« _ Ramp-up
Development Processes and Organizations

Product Planning

Identifying

Customer needs

Product Specifications
Concept Generation

Concept Selection

Design for Manufacturing

Prototyping

Managing Projects

ANA 21 TUADUNITODNLUULALNAUINARN 9N A
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A mazlgn1519uN (Planning) wazuunAalun1sWawl (Product Development)
wtagluniseenuuy  wavawndadasindleeisuain Planning phase Taenisimue
Project Charter mﬂﬁ?uﬁ%ﬁﬂqj Concept Development Phase #wzdnisinadesiionas
A8n19699) U QFD, TRIZ fa e 22 (Limchokanun & Thawesaengskulthai 2009;

Phanthumchinda & Thawesaengskulthai, 2008)
Concept Development Phase

Identify

Planning Concept Concept
Phase _ﬁ::‘:}mer Generation Selection
A A | 0 L r‘; ®
; b —— == : I

[N [ o |
\ I\ 1 N |
4 \

a;;é - l I ! ¥(i) =Imp(i)X R()
Project Cenfradictions, 1

Charter QFD TRIZ WSM

A7 22 suszgndld QFD fu TRIZ

NILUIUNTHAILILLIAA FINAIWINIAINAIINABINTTVBIGNAT (Customer Needs Process)

- 4 “--- --- --n - +-
Missic . ) H . s De
Stateme | ldentify Establish Genarate Selact Test Se1 Plan Plan
—mr—| Customer [— Target [ Product —» Product Product —+ Final —*Downstrea
Needs Specifications Concepts Concept{s) Concept{s) | Specificationd Develapmen

| Perfarm Ecomamic Analysis ]

| Benchmark Competitive Products |

| Build and Test Models and Protatypes |

M 23 NFLUIUNTANUABINITYBIGNAT

wnsiladesvegnin vie HearudaanisvesgnAl (Voice of customer - VOC)
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TupGougsna wasnmi 24 uar 25 Fuanslirudsiuneulunisitadewesgndn

1. 2. 3. 4, 5.
Identify Collect and Analyze data Translate Set
customers analyze to generate the customer specifications

and determine reactive a key list language for CTQs
what you need system data of customer into CTQs

to know then fill gaps needs in

with proactive their language
approaches

A i 24 Tupeulunisitadesregna vve Mimnuden1svegnen
TUN 2 MISITUA "R INTdARY”

wlamnudiaanisvesgnantuaesniebiduanudeanisiddgiionmunmianizianzag

9
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voc CTQ Tree and = G
CcTQ
cTQ
ﬁ need | cro

(CTQ = Critical to Quality)

=)

mo
2

e
ey

AWM 25 NFLUIUNTINUARUATN

2.3 NTUIUNTIDNUUY UaSWRAILINAAANM 5D

1%

NTLUIUAITOBNLUY hagimundndmel 50 diugiuannquiideuldiu
Usznouse Discover, Define, Design, Develop Way Deploy lnanszuiunisninailauiu
N33t imundndusuazuinisuinnssutazyszauanudniauivanansalfny
N5¥UIUNNT 5D Ynduneulin1Ingavaeu (Gate) Uuussuazanunsavingn visdouduly
fumeudalulilaefineasBeavomsdniuns fueluil
202l 1 Aunuiatoutanssu (Discovery)

NasunagnsdmiuLinnssufiazduiung mlena uazAnidenidouinnss lay
AuvnAufInsv o mnan TwasgnAastliilasunismevaussseneufenszuIunIg
sinaq sastoluil

® AuyIUauInnIsu (In search of innovation)

® LASuaTNMNARNATINETIA (Boosting Creativity)

W@amaﬁﬁau%ﬂﬁu (Identify Innovation opportunity)

MUUATBULYALONIAUTINTINIINAINABINIG Aalnuazalulad(Scope

innovation opportunity: Need/Market/Technology)

seaeil 2 AMruaukuwinuulasensuianssy (DEFINE)
Mmnsavualaulluulunsaiulasinswinnssu (Innovation Project Charter)

MvuaUssinnuinnssy seauandlng Wwsnenagnsisnisasiawinnssy ivtilasang

fuau szaznandidums Muazanudfuedasing ngugndiivene anuaanis

Felalldsunmsnevaues wazsulsrnaddlutuneuiiwuwluuulasimsuinnssuardedladu

n3eullR MNEUSIIReudniunmsTutuneudaly Ussnaudiensyuiunismigg
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seeedl 3 PenuUULLIAALTANSIU (DESIGN)
susmkmAndiiinudululgnundsiinsineg venglusarnieuenasing
suNTEUILNT 3 NguNdN daudn1siuTuTsLasdanisALAn (dea generation) 111g
AIRAUILUIAAUTANTIN (concept development) N15AANTEY NAFOULAZLADNLUIAR
(Concept screening, testing, and selection) 6‘5&L“T;Jumﬁﬁ']LmLmemﬁmaauimﬂiw
(Innovation concept) lunageufuguilanfinnirazidugndndmine uazidonuuidaiia
flaniirgnaindely Usgnaudenseuaunisineg daeludl
%gumau‘ﬁ 1 UTIUTINLazInnIsANNAR (Idea generation)
® J9unann (Market research)
° 53qm’méfaami/mmmmﬁfqgﬂﬁ’] (Identify customer requirements)
e ulasanuseInsanAdudemnuanasdneasveauinnssy 9311013
Uszgndldinaianisutasmtihiidennnm (Quality Function Deployment :
QFD)
Funoudl 2 W wudauianssu (Concept development)
®  PANUUULIANWINATIN (INnovative concept generation)
o Aumainaeusniaznelu (Search external and internal ideas)
o FuasizsiluIAnTanNe (Synthesis, Mix & match and connect the ideas)
Funoudl 3 Annsewazidonuuain (Concept screening and selection)

® ARNIOILUIAA (Concept screening)

® YPERULAZLADNLUIAM (Concept testing & selection)

szeeil 4 WanuianssugnisufUR (DEVELOP)
HunsiwuunenuAauinnssufidiunsdaden gn1sufoios nedvanssuuuuded
o dmSundnsusiuinnssuaziauldundniusiludanadavieduwuy (Prototype)
orduluguuuilusunsumeniinmes e luneaeunnunduldlslumsndnaidy
\BIREAINNTTH
o dmiuuinnIsunszUINNTL U SITRILIAN NN TNERTTINILNTBENKUUNIS
NAae3 (Design of Experiment) Fumeuilsznouse

e MuvuadainuauinnIINgAYNY (Define final specification)

® afluuamatia (Develop technical design)



45

® ASuUULTINInanyal (Develop visual design)

® JimUIRAULUU (Prototyping)

szuzil 5 msthuianssugisnndived (DEPLOY w3a COMMERCIALIZATION)
tunuaudagfanind 26 FauanstunounisdiiununiunszuunsRaul

winnssu 50 sisluuazidunismssumnuniouiiunstiuinnssueangnainliun wnunis

1A UHUNSURTANT wunsRuuasuuuimsaudss Sadunmsmanmsaitiymiteay

AU APUALNUEITDY Laznseanuuusyuulun1sinnIuxa

® ypapUNanAMY (Test product usability)

® %mﬁaummau%’u%aﬁﬁiﬂﬂ (Test market by Consumer Response survey)
®  JAN1IANULABIUINNTIN (Managing innovation risk)

° a%ﬂdLLNuﬁqiﬁf\] (Developing business plan)

)
A
A o

AN\~
) 4

Duvev

M
/ Need ) peng. Lﬂ
55 Seek:v 4 o
chnology (
/

Dlscover U
/ [

\)

ANA 26 TUADUNITAMRUITUANUNTEUIUNTNAILIUIRATTY 5D

2.4 m‘utﬂﬁﬂ‘lﬂﬁﬂﬁ@ﬂqmmw (Quality Function Deployment: QFD)

miLL‘UaWﬁWﬁL“?N@mmW (Quality Function Deployment) Liﬂ;lul,ﬂ%flaaﬁaﬁszi'saslumi
ahauimnssulunsnisesnuuundndoet vieuinisivil fgauszasdiiloutasnusiosnis
mngnélgnisuiunsnanegvanysal  asnssuiunsvinassudausinisiuiladeann
ané (Voice of Customer) uazwdasanudosnisiinanlinatedudemnuasiieves
wanfas antudniinisuius uaresnuuundnsusiuianssulilnmeninsmiun
ADIN1IVDIGNAT
uwuAnuaznsWaLImadiansuUsthilsnunw

QFD légnitmunndausnlneduduiigiuludisUaten.a 1960 fiiusnnnevdaan

n1sifinasasulanasan 2 vasandulaledlain QFD unUseynaldlunisimuinGnioe
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Tyl wudn ndsanndndaeieangnaiauas desdesuuanatly 20% Favili QFD Wunidn

wnfulugaamnssudgyu QFD Wumsesdenfianudanguiamnzaudmiunisussynald

NANNITWAZINATARIGY LUIA28AUIIN1559 QFD AUWATABU L NONHUITAAIINAINITO
& o o

WINYUFINT19N 8

M13799 8 N15U1 QFD 1Ussendldiumatindug

waiaithanuszgndld TH
AHP and Benchmarking Partovi (2001)
Concurrent engineering techniques Scheurell (1992) & Prasad (1996)
Corporate requirements Gershenson and Stuffer (1999)
Cost, Reliability and Technology Akao et al. (1983)
Design cost Bode and Fung (1998)
Design function deployment Evbuomwan et. Al. (1994)
Design structure matrix Harr et. al. (1993)
FMEA Ginn et al. (1998)
Kano’s model Matzler and Hinterhuber (1998), Shen et

al.(2000), Tan and Shen (2000)

Marketing O’Neal and Lafief (1992)
Software engineering Betts (1990)
Taguchi method Bouchereau and Rowlands (2000a),

Taguchi(1987) ; Taguchi &Clausing (1990)

Target costing Brusch et al. (2001), Hales and Staley
(1995)

Value engineering and Value graph | Prasad (1998b)

techniques
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518az98nva9UUAMAW (House of Quality)
NG 27 wansliiuseazidenves trunann (House of Quality) 39

Usznoume 12 d@luajs Ao

3. Explore
Systematically
9. Correlation matrix
5. Target Values
4, Reflect on the Solutions and the Process
E——

2.1 Search ‘E‘ 8. Importance Values
g

Externally 4
4 =
o g
8 =
2 g
E =
§ 5
8 e
1=
5
&

S —
2.2 Search 1. Customer requirement
Intomally 12. Technical difficulty
1. Clanify the Problem

N 27 51888 B8AYRIUIUAMA N
JEUAUADINTTVRIRNAT (Customer Requirement)
Junsszyingndndeserls (What) indndasi/usnsuudndusiesd Jagldannis
Autoyadiedseaneg 1w nsdunval nsdaune nsneukuudeuny s
[ 4 o w v 14 .
FTAUANUAIAYVRIAIINABINITVRI@NAT (Customer Requirement)
Hunsszyszauanudidgresrnudesnisvesgniituusasde easUeuiieuin
anudeInstafignAlirudAguiniian tneldana 1-5 Wunaeilunisusedu lee dna

5 nuned daudiAgdandusesnisuinian lassduadluauds ana 1 vuneds 8

o

[ 1 o

ANUdAYAaANRBIN TR IAN

o

® n1sAIUANNERS (Control items)
Junsdifirvresrusisansgna fAenudesnislundndaritiuazsodliila

® ALANYUYNIIAMAIN (Quality Characteristics)



48
Msszyamanyaznaunmimilouiunsuanuastilainndndueitiun

anunsandneenunliegndls  (How) Junswdeunnusesnisvesgnanliduy
Aadnwzn 1AM MIRTuNwImanaile FIAUTNYULN AN INYBY
a (Y L4 L] a a ! L ! o

Wansduel  viseusmislianuuandsiulugnamnsuusasUssianlaeiy U
annsauuslaily fMTTananisufUiRnu wihfinsviu ssuugosveansiue
wagdupaunvine - Jupsuseludethnwmedaludadu 3 szaulagld

LHUN NN FUeLLE

o AnthuneveInNARINISITUNALiA (Target Values)
A3AUA L8 LAAE AR BINSTNALA Idad el ivinlug T

- £% < a o [ ! v
Wnneyasazned g LL@SﬁWlI'ﬁﬂ’J@ﬂ’]lfﬂ

® Jirmslunisnaun (Improvement directions)

LY v

nsmuuanensiunsisuvesdutdinune Inelddyanual Al
} mneds Buitwan iWhvangldvinlnsgad
O nuneds awiiudmunedea

4 wneds Gsanen Whnanglgwinlugded

® AUALIUS (Relationships)
LERIAHFUTUSTENIINAINRBINTTYRIgNATUAEN wauzAN N Lagly

doydnual 3 JULUU F9m15799 9

A19197 9 AUAURUSIENINIAMUABINITVOIANAIAUAENYUTAUAIN

AUEUNUS dyanual | ATLUUANMNTUNUS
Lifimnuduiug 0
duiusioy (Weak relationship) /\ 1
duusUIunae (Moderate relationship) | () 3
duiusuIn (Strong relationship) ® 9

® AAUAIAYURIAINADININTLTATlA (Important Values)
LA1191NHa5I10IANUFIAYVIANABINITANA AR TUANAUAIY
Ao wanaliatiug dianudeinsiunalindulvulirunfianwansiiniy

Aon1suuiinasieaLianelavesgn
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®  ANMUAUNUSIIUAUTENINANUABINTHTUNATLA (Correlation)

NITUDIAMUFURUTTENI AN BUENNAUNINYTELANA99) TTTdu

Y o w

1 a A v Y v I 6 1 dy 1 VY b
duaSuvserindniuegnils Usslewiddnilazvislvssydedrinlunisesnuuuls

Tngladydnwalldninisei 10

[

M5 10 AIUANTUSTENINANUABINTVDIYNAIUAMSN YL AMATN

q

AUEUNUS Heyanwal
SN USLUUTALE NN XX --
FUNUSULUUTALLES X -
GEF ! O +
LEASNAUNIN O] ++

e nsSpufiuanuianelaveIgnAReNanfuNUeIUTENLAT US YUY
(Customer Competitive Assessment) Lﬁuﬁauﬁi“é’fﬁ’m%'m’mLLNUﬂaqwé W3zl
foyaifnrfumsindusunnudifguesnuieansgnd waziIouiiousans
dr9rannuAnuYDIgNA I IIINAN AU TuNERSuTIveLT
- 89 51duNTUTUUTS (Improvement Ratios %58 Level-up Ratios) 1U3guiailou

Arinanuneeuisedddlunsesnuuuiieiiuauiinelavesgndt - a1

89 31dUNTUTUUT = Yasfavane/aziuuauianelavesgnen

®  NMSUSHUWIEUAMENYUENIAMAINYBIUTENUAL UTEMALYS (Technical
competitive assessment) AzLUUTLAAIRIANNEILTALUNTROUALDIBAIY
AoINTBUNALATEIUTTNLALUTENALYY Tngfa1sanInANieInIsidaunailn

Tuwsazds wazldana 1- 5 Tunsusediu

[y

® SzauAMNEINlUNSHARILIAUARINSIANATA (Technical difficulty)

T Judusdluniswauimiudessnisianadalulsazdaindaisuanueinlu

NSNAILLLBIINTDITAFI99) VBIUTEN

TAgNTZUIUNITANRUNUANUNTEUIWNTNAUIUIRNGSY 5D NIUUATI9HUY

ausaagU JunauianszuIunIsAInImg 28
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YUNBUNISNT QFD

Step 0 : Step 3¢ Step 4:
Step 1: Step 2: Step 5: Step 6:
Customer ‘What's and How's and
‘What's How's Why How much
Requirement How's

-
C tition

CorrEIa -

tion

fausgnAn
e
nical
dnmamu equire
Hieannz .
i Relation

Aanen]

ship

AufiaINg

L]
mmseun
dideyanT
Hieanaz

Correlation Relative Conclusion Step 0 How’s and Step 4: Output
Matrix weight HOQ P e
' v

DN 28 TUMDUNITARUIIUE DY

Matrix Matrix

Step 0: Customer Requirement
° ﬁmumqﬂﬁ%ﬂmma

AOINNaLE anem '1Lﬂmmwaﬂﬁﬁumsmm’mﬂmamammmmmﬂaqaﬂm 1ng

Y 9

#5070 3 ﬂqmimmqwqqﬂﬂﬁnwaiu gneeyen gnAnlusin wazeuAn femsnedl 11

A7 11 LLMﬁQﬂ?WNﬁ@QﬂWi%@QQﬂﬁ’] 17: Prasad (1998)

Voice of the Customers

Internal Customers Who bought your products Past & Future Customers
Your Designers Who is satisfied Your competitors
Your Engineers Who is not satisfied Who switched to your competitor
Your Managers Who bought competitor’s product

Your Owners

Your Employers

Your Dealers

® {1373AUFABINITVDIGNAN

o

wasnniilarvuanguanadmunenagyinisd1siaundd deluazd1sianinudens
vosgnanguilmunedesiu  Jsaunsafiudeyarudesnisandilasll  nsdunivel

(Interviews) wuusasada (face to face) wazwuungu (focus group) AL
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®  JAYIIANYAIINADINITVBIGNAN

Waldnudean1svegnAiuds ssiideyaninudeenisegiludiuiuuin ey
v av v v | = 2 o A o v !
ABaN1INlaaIngnAuiazAueIAIEIiateUsEAumilaug iy Feanuisaldununinngy
\Woulys (Affinity Diagram) wazuwunin@ull (Tree Diagram) Wnantagls
® aaluUARUNY

d‘ ¥ k4 ¥ ¥ 1 Y/ dl =3 v

Walannuneainisvesgnaudd deliavaianuuaeunuildlunsiiusiuriudeya
Inguuvaauay WieUssliluseAuaUdALALANATNYBIHAR U9
® LAutoyanUFBINISVDIGNAT

waanlauuasuauudy agsenhuuvasuauluinudayanufoin1sveagnads
Tunsifudayadielu Javhnsiiudeyainnaudmegiauiieldiduiunuresusymnsiavun

FeanusaldanInisAanguiiegglassil

NZZ2c? y
| n= m agunisn 2.1
We  n = YUINAIDYN
N - Sruulssrnsvanuadilduinng
Z = Awnfnespuildannmsiuanuasund %ﬂsﬁuagﬁ’mzﬁummﬁaﬁuﬁ
AU
0% = mulsusiuesUsgrns neegldainnuulsusiuvesinognaunuds

AunlAanAIROULUUER LAY
E - amuaaapdeulunisusyanuen u dae X Tngldaun1sE= /X -u/
wiilasannlinsiuaedsvesUssrnstauaswhnsmaTuAa AR EeY
TnonsmAnadsvesdoyausazynausiorides
Step 1: What’s

| g v Y oA Y = v & ' ) a
a"]uu@%@’]U%qﬂﬂaﬂaququ@MﬂWW %QU?Sﬂ@UbL‘U@'JEJGUUG]@‘UEJ@EJ ANAINY 29

Self Stated
Customer Requirement SQE Adjust importance
importance

Tangible

Reliability

Responsiveness

Assurance

Empathy

dl ! ¥ ¥ =) ¥
NN 29 muﬂizﬂaumumamaﬁuaam‘uammw
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® STUANABINTTYRIGNAT (Customer Requirement) LUUNMSIZUAILABINITUDY

al

andnfildannsiiutayameisnneg
®  AUINTEAUANUAIAYYDIAIUABINITVRINAT (Self-State importance) Tatoya
srldannnisiudeyadneiu - Tagannsaduameassauauddy  (Self-State

Importance) Y8ILAALAINUABINTT ARSI

2 Xij o
Self-State Importance;= o dun1In 2.2
i
WD i D HPBULUUAUAINAUT i) i= 1,2,3..n,
j A Uszinuaudenisi j; j=1,2,3..n,
= [y o a . < v A .
x; Ao AvkuusERuAMudAAun | Tuseliuanudenisi |
n; Ao S1uauRouLUUaeUn W lUUsTAUAILABINIST |
®  AuuERAIUYDISTAUANMINTIAIANILTIBUAUUSNINLASUASE (Service Quality

Expectation) #adayaarldainnisiivtoyadneiu lngaunsaduam Service

(%
a

Quality of Expectation (SQE) 98AaZAINUADINIT LA

Service Quality of Expectation (SQE) = Expectation (E) + Perception (P) AUN15N 2.3
lun153lAs1est Service Quality of Expectation (SQE) azA1ulumaaaslaain

ALRAYLUUANEIY (Geometric Mean) Al
1

n E::\ Tn: y
SQE :l]_[i;1 (J ' qUNN 2.4

1 Pij 1
We i Ao ImauluUARUNAUT i i= 1,2,3..n,
j Ao Uszidumudensi j; j=1,2,3..n,
x; Ao AzluuszauANd AUl | TudseiuausenIsi |

n; Ao SuugnaukuvaeualuUTEAUAILADINIGT |

1Y

® MAIAZLUUAINAIAYTILTIASAAdjust importance) @unsaAalARl

Adjust importance; = SQE; * Self State importance; aunsf 2.5

Step 2: How’s

| lej Y v < a v I Y @
AIUUDYATUUUVDIUTUAUNTIN L‘LI‘Lm']%'L‘IJaEJU@']'W&JG]EN?]T?UEN@J?]@? IMLUUQ’J’]M

Y 9

fean1sanada FeUsznaulumeTunaugay AININA 30



Improvement Direction

Self-
state

imp

SQE

Adjust

imp

Information

Payment

Billing | Order-Taking | Consultation | Exceptions Safe

keeping

Hospitality

ANUFBINS
Wanaila

AIUADINTT

VoIgnAN

1
1
i
o et

o Tldauseinisidanaila (Technical Requirement) M19¥ABUAUDIAIINADINITVD

anALsazte

o TanAndmsunsiauidimuisaiudesnisidamaia (Improvement Direction)

Mmazdululudnueasla Tngl

dl ! ¥ ¥
ANN 30 ﬂ’)uﬂi%ﬂ@UﬂﬂuUUﬂJ@QUW‘UﬂmﬂWW

Yo nune (Higher the better)

LANIZLR129 (Target the best)

11118 (Lower the better)

Step 3: What’s and How’s

drutlognsinansvestiunmnn ludniuansnnuduiussesnineudonis

anAfuANUABINSanaiia(Relationship Matrix) laganansaseyA1nuduiussening

Yo

Tatydnwal A

[

[

il

ANURBIMsgNARuANNRBINIsunaiia lnglddydnual dail

/\ 999 189 1 BUNUDY iz@“ﬁJmmﬁ'mﬁuﬁ‘izmwmmﬁmmﬂaq@dﬂﬁwﬁmaﬁi@

ANADINNISITINATIALIDE (Weak relationship)

(O ¥30 183 3 Mg sEAUANUALTUSTENINIANNABINITVRIGNANINARE

ANFBINNITTINATAUIUNGI (Moderate relationship)

® %0 1av 9 wnend 33@"ﬁjmmé’mﬁuﬁ‘izmr}qmméfaqmimaqgﬂﬁﬁﬁmaﬁia

ANADINNITLTAINATANIA (Strong relationship)

T o dydnuaifldszyhmnudomnisdanaia msuduussiulusunmaiiiue
A LYY g v ' (% a a a1 A & '
O o dydnualiildszyieudosnisiBanada msaeilidmuneiduei

Il fe dydnwaliildszyhanudesnmailianaiia prsuuugeldlusmunsans
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Step 4: How’s and How’s

druilifundsnvesinununin Wuduiilaniauduiusszninimnufeni s

wallaUTzLAN 7199 (Correlation Matrix) Ildutivdsasunioinatsiueeels tiedae

whdamnlunisesniuu InganunsassymANUdNiusINAUsEnINANARINIR i wmaila

[
Y A

Tnglddydnwallanadl

v 6 1 [

++ 939 ©) fe syAuANMuduRusSTINAUTERINEANARINISITunadlall

ANMUFUNUSLUULASUAULIN

v 6 1 (% 1

+ 1190 O A9 SLAUAINUAUNUSIINAUTLNINIAIIUADINITIT U NAT AL

ANMUFUNUS LU ULES LAY
2997914 AD TEAUANUFUNUSIIUAUTEMINAINUADINSTUNATA LT AN UAURUS AU

A [

- %38 X A9 SEAUAINUAUNUSIIUAUTEUINIAIIUADINITITUNAN AL

ANMUFUNUSWUUT ARSI

P [ v 6 1 v 1

~voxx  fB sEAUAINFUTUSIINAUTENINNAIINARINISITunATiadl
ANUFLTUSHUUTALRESTUIN

Step 5: Why
dutogdurnitovasthuguam udwilddmniunununanagns inaed

Toyaieniunsd1srrnnufniiuvegnA1senItndning v3ousnig quueiureds ns

Usziliugauy feusznaulusmetunauges danmi 31

Our
Competitor
Competitio

n Ratio
Sale point
Absolute
weight
Relative
weight

A7 31 dIUUTENEUMUIINLBVBIUIUAMAIN

®  TATnAT1ee (Our) Wumsusediuszauanuiianelaresgniseninufoin1sves
andtutagiu 34l ana 1-5 Jwnaeilunisysadiu lnsana 5 vianeds gnand

AnufianelaluuTeniannsoauasianufonIsgnAlaunian
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e JiAs1eviguYa(Competitor) JunsuszfiussivanuitanelavesgnAseniny
FOINN3VRIgNATEIRNYY Jeagldaina 1- 5 \unasilunisussfiuguieniu

MONTI@IUNITLUITU(Competition Ratio) awnsaAIuIalansil

Competitor

Competition Ratio = aum'i‘ﬁ 2.6

Our
. A4 a o o Y I a v oA I Y]
® syynvIe(Sale point) e AanunsaasianulaIsuunusenrsensins lagende

AUAINNTAIUNTVIINANA I/ UINNT Beansalddydnwallansil
1 fn lallygevne
1.2 Ain ugavieiiunang

1.5 fa \Jugavieuin

® ynAsAuUUIun (Absolute Requirement weight) aunsadunlansiiAbsolute

Competitor o
Requirement weight = Adjust importance * T oNE = * Sale point gunisn 2.7
u

v

o marsziviwinduesidus (Relative Requirement weight)  a@unsaruadlaedl

Absolute Requirement weight o
Relative Requirement weight = - - * 100 AUNTIN 2.8
Y. Absolute Requirement weight

Step 6: How much

| g v ! o @ g v a1 = a v
muuagmumwawmﬂmmw LUUﬂ’JumI%Ui%LﬂJUQqL{quN’]S FIUNFIUNITADY

d@elunrsvililaaanuitnune Fausznaulumetunaugas AINIWd 32

Target Value

Absolute Technical weight

Relative Technical weight

AN 32 @UUTENEUATUANYBIUIUANAN

o muuaAt g (Target Value) Anuna it uinev9iaunnIn1samaln 213

| = Y o vy o & @
L{]WMEJEJEJNVL‘J %Qﬂ’]Lﬂ’]WﬂJWU@@QQ\'ﬂﬂ{LWLLagﬂJﬂLLa@qLUUW?L@GU

[

® aszaulINin (Absolute Technical weight) @1unsaAullanedl
Absolute Technical weight = »,(Interrelationship * Absolute Requirement weight) aUN15N 2.9

o arsyauuiniduesidus (Relative Technical weight) ansnsasulnlanadl

. . . Absolute Requirement weight ~
Relative Technical weight = * 100 gunisn 2.10
Z Absolute Requirement weight
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2.5 Tumavaen1lu (Kano Model)

Tumavosailugnadistulae aslugerd a1lu Auinwimeiugmain andgu
Tuwavesatululsglomiogawnndmsvinsgianuduiusseninafianelavesgndniu
USaunisneuauean R nueIandue Inesukuunisaiiennuiinelavegnai ny
Al 33 nlueavesaluausneiuisssanvasdnuusnansusldiomn 3 Ussom
favialuil

o Gsiiliignénlainela (Dissatisfiers)
o FsvilvignAnela (Satisfiers)

¥

o FanvihlwignAndnuiu (Delighters)

Satisfaction

One-dimensional
Performance

—_-—-_/ Indifferent
Nonfulfillment Fulfillment
/-—.\_l::-lw
Base

“
Reversal

Dissatisfaction

A 33 TueavesgnAmdmivliasgiieuiuanuiianelavesgnan
N153LATIENRENAIUABINITVBIGNAIRIEITVBIALUALYI LT I@1N 50 dRa Ay

ANudAyveIn TR duaiinadeseiuainuianelavesgnarlauindu insienis

(%
[ LYY

AdwutY tagnsiinnudAgsienuAen1seIgNA1 AmuERUTUNILANASAY 1gW N3

v wad o L% 14 1 3 a o 1 o I 1% o J [ 1 o
Wauauaudanitlagnaldnela 1Wudanlidndudesusudsaunaisi udaisving

YFuugedanvilvgnannela wagdeivinlignAndnuiuninnit iilesaninasesnunInues

Hansue LazseszAuAUTanelavegnAuINnIntuLes

2.6 NMIIANTIIANANLEYIEMTULINNTIU (Innovation Risk Management)

= . = PN a o =~ Y ¢ Y]
AL (Risk) Ao Ton1anazifinwmanisaldsasiinanssnuneingUseasd awnsnin
TaanransenuNauun (Consequences) wazauidululalunisiin (Likelihood) %38 nan

Tnadredn pmudesde ddatauiiintuwas szviliesanslianunsaussqingUszadnasli
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UssinAsaanidsaiannsgilunsiimsanandesdio(As/NZS 4360) Tasieui
amnuidsie  lonavesnisiUAguulawnadunegsidmansznuse ingusyasd
Tagn9n nansgnuiiaziin uas lonanagiin

mmgmmiﬁmimmL?iﬂﬁa ISO 31000 : Risk Management - Principles and
Guidelines : 2009 lélvidemnrundesin nansznuvesmuliviueusioyssimily

[y

MOUIEEIAYRININIT

2.6.1 MIutenguadadse (Risk Classification)

ANUALAUNALNS
a P o Y] ¢ a a a
ANUFBINNLITRITUNaYNENIINISWes asegia ngsuley way an1e
) Py a A A v o oA o a A A Y ) & Yo
paavalan TaNdernudeaniietesiviioidss Anudssngtteaiunsdudin
ANULFLATBIUUTUA baNITUFEULUAININABINTITVDIRNAT
= P a wa
AL UUURNIS
a A v ) I3 a
AMULELINLAEIVDINUTZUUVDIDIANSNTLUIUNTT AlUlal way Ay
AMULFLINIINITEIU
AMULFLIIINANUNUNIUTDIRUNTIANUTENA DRSIRanUY FUANLNANT
FADIANUFLINAULATAR  ANULFLIN P IUANINAGDT  LAZANULELINIAY
Aan
ANMULFLIAUDUNTE
d‘ dl o 2 1 o a di/Q o 2 U dl
ANLEBIIAE UseAUNY WuAYsTINYIAntaUUTEAUABAI99 N19IdUUD9

NSWIAUNIINILAIN NDNITITE

2.6.2 UNDUNTIANITAMULELS (Risk Management Process)

i%
v v v Y

AGNIIVDMNNY (Establish The Risk Management Context)
33@’;’11&%&1@ (Risk Identification)
MIAATIziALEes (Risk Analysis)
nsUsziuAudes (Risk Evaluation)
nsdansAaades (Risk Treatment)

NIARMIALAZNUNIU (Monitoring And Review)

PINNRIFIU ISO 31000:2009 @13150LUINTEUIUNATIANITANMLE RN TY 5

Tunau TandeTu AS/NZS 4360:2400 Fan il 34
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«——| Establish the Context I'“.
|

l Risk Assessment

'——'{ Identify the risks F

—
onitor and Review

-[ Analyse the risks }-

l

.__-‘ Evaluate the risks lf

I

= 9 =
AMNN 34 NFEUIUNITIANITAINULEEN

E
7]
=
o
O
2
©
=
©
o
=
=
£
§

2.6.3 sxqmﬁm?im (Risk Identification)

CY 14 1

InA9RIT06199 (Establish the risk management context) Tagnisasttvuisnas

AUTEANANTRLAY AMUAARINT NTOULIA TEUVRULA TNUIEaNA UnaInuNNfeenIs

LAY ST UUNUINAIUSURATDU

9

*  MIITUANNFNIAITIETINANUEFS W mUA TIuviananAlidednngldnisaiunuves

29ANS

= o

. i’J‘US’JlILﬁﬁlﬂﬂiﬂjﬁﬁ]ﬂiiuLﬁmﬁu?iﬂﬁE]’l‘\]ﬁNﬁ%’]&l(ﬂ'aﬂ”l’iUiiEj]m’JquU'izmﬁsdaﬂaﬂﬁﬂi

yrhawmiunaneslsuasiemanliliian

o FildlunsszyanuidssUsenaudae n1s checklists nsdaAulaufiugiuves
Usraunisal waznisdudinteys wnuglinisinaununinnisivaresdaya n1sseay
ANUAALUNTIATIZN SEUUAITIATITAADIUAITEL LAY SLUUMATAIAINTTY

2.6.4 M3IATIZRAUELS (Risk Analysis)

N1TIATIVANULENS AB N133EYNISIANISIEUUMamalianiled wagdsnisluns

[

AIUANAIIUEEY 91NTUYIIN1SUTHEUYALTY uavgaesuiilied Anualenalunisia 3e
AMUAVBUNANITUNANNTAILAATULA UTTUIUNITVUIAVOIHANTENY AnVIN8TI5
nansenukazlonanvziniuresnsaiuauiiiled wavasuiluseduanuidesewindos
Vel FregensIndudulentaniaziin (Sample Likelihood Ranking) gnuanslilads
dl U 1 L U L2 .
A1 12 kA AI9E1NNTINDUAUNANTENU (Sample Consequences Ranking) gntkean3

fog1nein1sUsE I ulAfan1s197 13
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AN599 12 Fregensindusiuleniaiissiiin (Sample Likelihood Ranking)

Level Probability Description
1 Rare grnunnfiazin (1 adslu 10 ¥)
2 Unlikely omazintuthe (1 adslu 5 9)
3 Possible Fuldlgdasin (1 adilu 1 9)
4 Likely flomaroudnagaiioziin
5 Almost Certain Aatuuiuon

M3 13 Fogn1TinduRAuNanIzny (Sample Consequences Ranking)

Level Description Description/Impact
. . 1o o a a ° M Yo [
1 Insignificant (LaidAty) goydenenisiua, llasuuiniu
s gayiden1an1siuauinnans, UIaludnties
2 Minor (lanuas) : ¥ .
WANSUgUNE AL UBIA
3 Moderate (na19) gouideVnINITRUTUINGS, UIALIURDINALD
U goyidennen1siuegeun, gadenuansaly
4 Major (ABUVINITBTY) — W . Y
N1INan, 1AsUn1sUIAlEUeE1NINTuNNIN
5 Catastrophic gousden1ansRurunalug, ang, ey

1AEN1558UANNELTIATIEAMUEEIIN TN UTEaeA09ANT wazlananiinain

AMNLEDY LazUTzluAMULEDS 2NANT 35 LanIn1T19UTEIIUALLEYS (Risk Analysis

Matrix) TunsdnanfuaudAgyresen1snudss wasussiivinnudsslilannlled

Tusgsuneausulami samstasunisana arunsaunrlulgladulassnisunuseinnusaslala
Y 9

f waziiuszlovtunnminlasenistutdulasinisndedduinnssunazinaluladlvl  @oanis

Ruasugaasandunishidiiganluldimennusing
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‘CONSEQUENCES - WHAT IS THE MAXIMUM REASONABLE CONSEQUENCE
Insignificant | Minor Moderate Major | Catastrophic
Almost Medium Medium High
certain
g tikey Low Medium | Medium High
3
0
8| Possible Low Low Medium High High
I
3
wi
x
|
Unlikely Low Low Low Medium High
Rare Low Low Low Low Medium

Al 35 aseUssiunudes (Risk Analysis Matrix)

2.6.5 msﬂimﬁum'}mﬁm (Risk Evaluation)

= < a 9 a4 Aw @
PNANA 36 WAAINITALNUINIUNITUIZTUIZAUANULEBINIADINITNNITIANT

& o %

FusuUseiuImsey MNUATRNUTEaIRDIANSHaLlaN @A INANULASIAITEASU

9

o ]
o

N1SNITN UONAINUUEIAITINAINUANNAIAYUDITIENITAULEY 9INTUS
Uszidiuhanudssldldnnluegluseauiivensulds vieaslasunsqua desdinig

MIUANAUARE AN

Increasing risk

Intolerable
Level of risk
eg. ‘HIGH' g
/ Tolerable

Intolerable
Treat immediately

Treat in the near future

Treat in the longer term

A olerable

AN 36 SLAUANULELITIABDINISAITINNIT

Monitor

2.6.6 NM59ANI5ANULEES (Risk Treatment)

AN5IANISANULEDY (Risk Treatment) tAgn1SUANLAYIANULEDS, ARNLBNIEYDINIT

AR, AAKANTENUNIZAATY, ToUANULESS LAz AUSNYIANLLESS

e yAnABIALEES (Avoid the risk)
*  amlan@vaan1sna (Reduce the likelihood of the occurrence)

*  aANanIENUNazLAnTU (Reduce the consequences)
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e TouAnuLdsa (Transfer the risk)
e AuShwiAnuLAsd (Retain the risk)

2.6.7 NsAAAIULAZNUNIY (MONITORING AND REVIEW)

NSANMINKAENUNIU (Monitoring and Review) lngfasiinsaiunuauasgatiiaue
* pansynukazlanianaziinenalasundasiu
*  JaduNiiNanTENUsBANILMINYANYIOAUNUYBINITINYIOUARAIUEL819E]
mswasundasly
] 1 d' 1 QI ) I c{'
*  YUNIUDYIMBLLBIWBEIT T UYDIAINULEL
e FuJuADINIRTUSMITANULEEDE19EL AL D

2.6.8 Uselevuuaan1satAIEiNISUSHISAANULEES

nsusmseanudsselresdnsanasavssqlvangluvnsnangUassavsedily
manisorafsvunslusunaiilsiasnisufifiau Jesduanudemenansnginsves
29An3 wazasiauiulalunsenukaznsUURaungssdeu N1UTNIIALLEETAE

Uselewunany Useniseadl

!

Establish the context

I
Identify risks
¥
Analyse risks
+

Evaluate risks

|

Treat risks

I |

|Risk management overview

Monitor and review

Communicate and consult

Al 37 2995AMEES
o MsIMIANNEsElUSsiIsanAuEssTisensuldTiaenndesunagnsues
BIANT
o anuduiuSsEninnisdulen Anudss uay waneuwnugsie ilfesdnsanunsnued
wannsal Ussilunnuidsaiazdnnisanandediiaonadesiuinguszasadunis il

LLﬁzNﬂm@ULmu%@ﬂﬁﬁﬁf{I
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o deliuimaanninsduarlivssloninnmnisalludeinldegemmduud
Usgdndnw

o msanAwgYAsLazAsilsinanisanasduiunis

o meatulenta  nsiesawmMsaitsuaiioiatusssdnslaglisifannzai
Hosfidunnudens selifudmsannsoust warliusslosimnmmnisaludaunls
fiusyAvsamuny

2.7 Vli,]‘le}f]' 80/20 (Pareto principle)

nawd 80/20 fanwdl 38 Lunquiniaasugmanifndulay Iamsala nusla
(Vilfredo Pareto) tiniAsugamanivadna luaforanissud 19 lnendnnisvemnufse

na1Ae Hadnsiiau 80% TnLAnu1INans 20% IAEN15ILATILNAIENG BHRINAT1I9E

AU50DIAYEANLI LA UTIERNUTEANS AN UNISAIATIZITES

iwputr  PARETO PRINCIPLE output

20% 80%

Time, Resources Results, Rewards

80% of your outcomes come from 20% of your inputs

Al 38 AAMENEYEII W] 80/20

Taefsnusln (Pareto Diagram) fiunldlunsiiasey Ae Ledesile sounugiiild
amiunsangoudamanenfiintungluesdng wionsyuaunisnansnag Tlamiladadu
ﬂmwﬁﬁﬁﬂﬁmﬁqm TnensBesdiu ntusahdymuse mmammﬁumé’wmwyj %30
wUeNUsznnLdndesadumnuddgyanunlumtes Wewandld Wuiudazdgymd
Sasrdruiladlodieutudgutamualasnisuansdiensivuds nswuisiigeiian fo
HayyiliAnsauiunniian (Most Common Problem) wasiiutigmilesdnsazsiosanlaudly

Aoududsuusn lngdagnaunsagiiegvasmisidaudansialaganini 39
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Pareto Chart

8 100%
7 90%
80% &
6 Qo
8 70% &
£ 5 60% g
.'.'54 50% g
E 3 | 40% &
5 b
z, 30% 3
4 20% &
7 10%
0 0%

8 1 2 3 4 5 7 6

Observations

Al 39 Hawusle (Pareto Diagram)

uN UL aNE S UNMTIATIEREUNTAlReY fanelUil

e Jademsiaszvanindagiu
® Spfpan1smyuaa g dAyveslan Lilouenaanunanawnaue

A v ) U ed a X 1Y - ~ i Y 9
® HaRoin1studuNaansNintuannsAUg TaeSeuisunau Aurad

o edsmsaurndynm wazmmmsulunisaniunanssuuwitym

v '
A Y o o

Tngunnudunugfidazgninunldlunisuansiiiuvuavesynuasiiedag iy

Y

ANuEIAY wann1sveswstatulduan 80/20 — dautioy 20 % azidudiudrdny 8n 80 %

o

o ]
v

sz ludruldiAasd1dny (20% vital few, 80% trivial many) Ly ddgynieg 20 % Lvinuud

asennudemedmlnglvnuianis Jsveainsaiuneu Wudu

Usgledanladonislalunsiilulnsigvinanieg fe

v I v Y

® AndaNIYavaIlgnn (Select improvement opportunity)

e Jaszianrunniagtiu (Analyze current situation)

o Fusnusiovaslgm (dentify root causes)
® Andanion1suAtyninazakuAaNTIY (Select and plan solution)
e JianssutsesasujUa (Implement pilot solution)

o HAnny wasUssiliunananssuNUu{Ua (Monitor results and evaluate

solutions)

® N15MNUANINGEIU (Standardize)
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2.8 Uadgnanung 5 (Five Forces Model)

s

N15ILATIENAAMNTTULUY Porter’s Five Forces Model fia 35n1531A51¢9iAY
\Fe9v0sesAnsuaLgRa NIl Fellnan1annisutstumagsia uazilnasonaneuumuan
nsasuiilaldnuaands Ssaunsaifatuldnaenna ilelfesdnsldfarsannsmna
gmsnsUUanANEs fanan Tne Michael E. Porter fie ffiloanuuulassadnansiinsiss
gnanTIuTRBvEwaNUIINARU 5 fu Weliuivsvesesdmsldidilaaninuanden
V195379 WavaIUNITIUIMININITIATIENUUY Porter’s Five Forces Model Tun1simun
nagndvetesAnis elianusouteiunisgsiald wuAnnsiTgigramnssuuuy Five
Forces Model a1u1saussendldlunagnsniseaniuundndue n15as1auinnssuves
09Fn1s maanagnslunsutsiuiionisdiu esdnsdesiinnsantadonaduri 5 dea

Tinagnsiosdnisesnuuuiuliaunsavssqualdnuiidesnis
® M3y
AIUNO BN INATEFANERS N13RaInazinIsuttuiuegsanysal lnadmiy
AIULUS N9N159R1A 83ANT5RETNTATIANULAUSEY nen1sudat Tne

MSMIUANAENSAN 9 Wie NSty

[y

®  AuANAININFUAMALNY

a v A

dudmaunuiuasiludeanaind msu uddliegluviemain lnedwmaly

a la v a | a o ¢
siadsundatiugaduamaunu anudaveguressini wdasdoe (product

price elasticity) lJUNAYIN FUAIMALNU AITUADINITUVDINTDLTATY

Y

gavgulugauamaunuunniu lneguilnaasll madonuintu udmauny

9 Y

a 1

PHANUlNALALY TUALLDNSNARDNNSAINAUATIANEUAT

® wasdwaveside (fuslan)
v o vl ! a v = v =
wassevesiveiinaronsudnly anamnssu lnefdessiianuduudade

1%
a v

N3 aanadinsudstulagauysel fie dfveuazdvievatesslunain
® WIS MWIVBILV Y (Fdaev)
mandntugeamnssudnduseddingiu wssu daudszneu wasladenis

HARDU 9 AnuduusAInantiinluganudiussening frouazyune waz
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U ¢ v a 1

23AN1TNReIN1TIngAUlUNSHANNGN S Jureasiidnsnasenisndna Ty

=3

anamnTy W dringAulisagiiizdamansenusenanilsveteennis

guassAveiinun iy

a

Tun15udeun19gsnatiy 83An15N1e gsnanAudalriaziinuneenuly

(%
va o v

n157 nann TuneduRtumsidinaingeuiiym wazguassalunisid
pan 1os91AMan1s maalinisudadu LazanMLIndeNnIen1g na1ad
WasuuUaseghaiaue gitageamngsy Admlaiu deuflesdnisiilviaany
aulaluns dsanegs uiilegsiaduiislsanasiy visesdnissudes

28NINNFAAN

nsasemnulamUssulunIswaatu 99AnTaLNsaLEUaNILARN leraINaIe AB NS

WASULUAITIAT AISLAL %39 ans1Ad1u1s0a519AulaUSoutIAsI? N15as19mAL

LANesYeIHAnig N15UTUUTIREnYMENTINY M3asiainn ssulunseulunisuan

uwagnandue N1sainassatenslunisiadmie MITumYerIeionI1¥emnen1sin

gl AuduTusTugINSIUTIURYIY 1Y N1FAUIATTIUAUAIES KAEN1TNATIAN

Tu nsfude InedsRuguienasussquenvunlile

2.9 NMsweIN15aleanve (Sale forecasting)

IINMININTAULDAVILVDINAANUINAIUNANINAFBUNITNBUTUVRIHUTLAA (Test

market by Consumer Response survey) AoNARNMINUIANTTY @1315005UelARI8E1N1S

1%
v

N

Q
N

Q=NxAxP aunsii 2.11

= NYINTAIYDAVIVBINANN U NA1WIU RGBT

a Y 6 1A
= YBAVIYNANNUNABU

A = anunsentingnanansue = 0.2

P = mnuduldlalunisdenansmnasa

= 0.4 x [Tugnafaulagouwiueu] + 0.2 x [Fuugnefiaulaseinie]
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2.10 yAdeiiieatas

diofinw wazmuumnslunsdniivednusasul Fefianudndustiebefiazdes
yhmsfnsaisesudulslend  dllidomifetestunssuiunsesnuuy  wagiamn
waAns0uet (New Product Development : NPD) nMsutaatiiifsnainn (Quality Function
Deployment : QFD) Way N53LATIZRINSUAT0IMazHANTENU (Failure Mode and Effect
Analysis : FMEA) feifusguansaty Tnsanunsnas uazSeudedlild dwiolud

Syansal suygaNUR (2546)  LAUBNTEUILNITANYDLALVBINTEUIUNITHAN
nszandisdy  AuddmTUIAUARIENITIATIENOINSTIATEY  LATHANTENUATUADIA TN
dmunszuiunsnan  (PFMEA) Tnelsifugdunamsifeidomniinsiesian RPN (Risk
Priority Number) wagvhnsudludnuaedounnsasiidan RPN saus 100 azuuuiull dae
msUFulssimun 2 afsnefy WumaliUSnurenisvesnuianssuiunsTuiaay 6
n3rUIUNTS anadadedesar 79.05 Wudeaiuiu 3wiey neslwiassa (2553) dsldtniaue
nuAToleUfUUsIUsEAYEAMNSEUILNTERNUUY  lariannTuduusifuituzuui Tog
MMSUIMATANITIATIENDINISTATDLAENANSENU (Failure Mode and Effect Analysis :
FMEA)  asggnaldlunstiemgiuuuBuduudfnituguutn  Taedumedansinsei

21N3UnTaekazHaNsENU (Failure Mode and Effect Analysis : FMEA) (nUsgiiiunnusumss

'
a1

Tomamsifin waznsmuauvestounnsas MniuFadenudlunasuulsstounndosiiten
RPN fiunnnd1 100 azuutdulumudenty waanmsuiulsailideunnsesvestnios
anasegluinasindvualy uazvhliszzaihdaudnsoenuuuisfaniauianismeaaey
wifissianasnin 75 Ju wie 45 Ju videAnduferay 40 uenniluanideves yanaly
suNaeanuy] (2552) %’w‘hmsﬂ%"uﬂga@mﬂwwmzmumsmémm'%éu%aulﬁ AfinsUszynald
NFIATINDINTTATRUATNANTENUAUAMANAMTUNTEUIUNISHAR  (PFMEA)  uae
Ussifiu RPN wastounwsosifiazuuusnnndt 245 eswunfuly siuvsdu 9 dnwa
Founnsosneiu wansiudunmsuiaunsoanmaiiedeunnsesadidiodetesay 79.78
e

luraieni NTBUIUNITOBNWUY  WagiRIuIUSUUTINTEUILNITVRINUUINIS
wssaR aAdnzlym (2549) lafimshiaueBmsiasesuguninauuims Tagldiedesie
ynanaam LbQUAL druuuusiassvasaly (Kano’s model) titefiagsinmnanininay
UimsvesiesayaanitugauAnuilifiiugndes  uasialudianty - FensUssndld

wiadla QFD 3 wia 1Wuauu3nig fie M59BNLUUNUUINIIAINANUABINISVRINLY 11T
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TNUNUNTEUIUNITVBNIUUINT WAZNMTHUNUAITAIUANNTEUIUNTVDNUUINIT  HANTS
Fudusmddenun dlivinistamufmelagiiufesay 2774 uay 1337 luduliun
ninensasaumantoguuiuntdeldudt  uarnsdnfuuardnEsminensaszaume
voviasayn uarludueuannsalunI AU SN INTATEUNAULTUNY LazALgndes
ﬁuaqmiL%smn%’awmimiammuu%’jﬂﬁmaﬁ’uLawyj pddu wenaniy amnsal TeSus
na (2556) laauenisuszandldimedia QFD fu @snlaa (SERVQUAL) dmsugudusnis
andnsdidnuiunun  ieuiuusmnufimelavesgndiilduannslduinisvesiu
Mundanan Taetunreunsduiiunisuseneuludne 3 szey fo seeedl 1 Audumen
fioensvesgnin seedl 2 aauuudiass QFD Au @slaa (SERVQUAL) W1y Microsoft
Excel 53859l 3 AvaeuLarigaiBuduluudass Tusnuanudululd (Feasibility) Anu
$enazanzan (Usability) wazUsslewifilesu (Utility) Tnewdlovinisussdiuanuiia
nelavasgnénlasuanmslivimsvesiuniuifengns wui gnirianufianelagedudos
Ay 2.13

TuuAdeves 25509519 ndugassa (2545) Ishiauenisléiadin QFD Lile
novauBIiaALiBINITuTaTavegnAn waymsiiunaswelavesgnin Tnefigesjaane
ﬁamzqmzmumiﬁ’mu LLaﬁ%msmUQmﬁsdfsw%’w;ﬂﬁﬁzwﬂwﬁ’uﬂmmwmm‘[smu
(Quality Assurance System) Tﬁmmmmauaummﬂmué’aqmisuaagjﬂé’ﬂé’mﬂﬁu

Bolar wazAudue (2017) lviauideiifedestunisdndfuauddyvosaiy
aanfaesUservuduilduinislasiaaiugiuresssmediomada  QFD  augluiy
Hidden Markov Model (HMM) lunssymnnsosnisiidousustuesiuilduinsliuans

[

| 2 vyvey o & I a a ¢ \ & aa g
aaﬂQJ']aEJ’]\'iWiu‘lﬂsﬁﬂ YNULNSIE HMM 1 JUNISIANANISILATIZUAINUUILLUUNNEDE A9UU

A o &

nyinnatiuanseenunduduariuiwhliisansasyyide wiessyiuil Adndudesh
msusuUglsegnadudeiu
a Y oo < A A Agve o ]
wadansulamihidgunin (QFD) Wuasedlelddmiunsneuauawioniny
Hanalavesgnantuvaneaualgiu 9Nn1s3uile “ideaasgnen” w3e “Voice of customer”

Jadesendy nisUssendldinaliansuuamthidenmnin (QFD) ekdasliausienis

v
va =

vasgnAlasumsneuaues QFD gadiyeiivuainnisidanulugid 1960 Tngvmgiu Tl

AanansguIafeInIsUsulTImsuudiusnavintelnu Jslaueununeliunivendelinyy
nsdsRsEuuMsds  wasUSuusslinsaiuanudesnisvesgnan  wiseranldusng
v A '

selilaffan seuwailn QFD Iagninluldlugeavnssueueus andufligniily

UsegynAldniugnanmnssunIsnan uasu3n1sauganununeg
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Customer

(Infrastructure WHATs H HOWs ]
User) Input

] AN
L. Y

I ~
‘
LI
W
' / ' -
\ e :
! 1 V emmmmns >| Correlation
! LI H ¥
] }I I v 1 -
' FELI '
1
1
I
I
1
J

Prioritize

e
; : S~
; N o
77777777777 WHAT-n ~- > HOW-n h
A 4

v
Relationship » Absolute
Weights

| Ranking I

QNG 40 WHUATH Quality Function Deployment : QFD

fisn : Bolar LLazﬂué"m (2017)

fragidiuin lefinisUszendld QFD  Whiugmamnssusinenazdmaliisaangn
Anszimndesnsregni viedinsuuimaesidldernmseanntu fuiiegnanuide
Tugmanvnssunisudn wiesay aeaulns (2550) Fevinnisusulsenseuiuyininy wazléiingg
Uszendld OFD Wiodinmesianufimiudssninsamnimiunszuiunisvha dilvluduneu
ML werUSuUsenszuaunissde  Wusalfanso sz uneuifaouduius
wazdnnudAyiuRuAMEINLA v lEnszuIumsvhanuidguamivileninguas
niuddnsiinae PIMEA Waniterdenufludnuasunnsosdidien RPN gean 3 dumeu
wsn  Awiideunnsessieviivanatlasesas 60.53 Moy dauiludiuveinssuiunis
9ONUWUY wazimundading men1susuuginssuauniswdn Aladnsuszandldvaians
wamihiiBsgaunm (QFD) wnldlumsnsiesinnudesnisvesgninniuglufunisiiun
wagUSulsmandaeiseuiy wieaed ugained (2552) uaninisussandldinaiinnis
wamihldenunw  (QFD)  Iilelinsgimnudesnisvegndl  wdnszanenmdeanis
mnanlugnandueinesiivesyaiosnduuuoenUsznavegaduszuy dnsldunugd
AeUan (Fishbone Diagram) Lﬁamﬂfgmimmﬁ’wmﬂmimzmumimam mﬂﬁ'ﬁﬂﬁffmi
AATIwRINTTRTRMAENANTENY (FMEA) Tun1susulpanunmudadaeimasines laavin
nsusuUssdeunniesiifidn RPN daud 120 eewuutuludeududiduusn shlfansnan
Founmsemdnvodnsamifilumelvignéfeadouls anfesas 34.12 wie 11.81 uaz

aseanuianelaliiiugnenlaannninausesay 36.18
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AT 41 NENNITVBITTUVRNAIMNTTY 4.0 dmTU LEAN wag Smart Product

LNDWAILNARNN U SIUNINTLUIUNISHAR AL Z AL

Development Process

i1 : Rauch LLasﬂuﬁuq (2016)
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UUEAEIMNITH 4.0 Rauch

a ° = o a o ¢ o =
LLASAUDUS) (2016) ULAUBNINITODNLUY  LLAZWRAIUINANNUNAUAANNTVRIAU  (Lean

Production Development : LPD) 3nuszasdiiveniaundnsiagivesasinslvlasuninudey

RNNTeewan LPD tumseiusitserinemsiauiiiimn vuranveannuduldld Waun

SUWUUNERSTU9 ARGENFULUUREANITIANER SEUANYMEuaNaniunNTaaY Lavnagey

1d V1 ! J U1 a o a a a 1% a ! [ 2/ d‘
ﬂ’J’lllLUu1U1®ﬂEJuﬁ¢]9]@1‘ViN']EJNEWWY]LUUﬂﬁﬁwaWGUF}’]‘\ﬁﬂ@@ﬂQWaﬁﬂ ﬂﬂLLﬁﬂﬁl’Jﬁ’]&lﬂ’]‘W“ﬂ 41

011 Gonzalez wazAwdu (2016) lataueisn1seeniuy wasimuIFULUUNEAS 91

winnssu  ielvianunsnanyeslneseninanuaIAniweigna  13eusEaun1Talresgna

(Customer Perception) fiufmANvaINERsiNe (Brand Value) fin1eesAnsaanisly vsed

136191 Brand Gap wanslinuning 42
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'
1 Distortion Distortion

CONSUMER
BRAND t— DESIGN PERCEPTION

___________________ saoce
AWl 42 Brand Gap flansodunaldimumndn Semantic Transformation Model Tng
Karjalainen
11 : Gonzalez LLazﬂué"uq (2016)

%umaumiﬁ']Lﬁumiﬁﬁ'sﬁm’mé}’mmsﬁw6]LﬁaﬁﬂmﬁmumLﬁuﬁnwmmaamamﬁmsﬁ
TumiseatuiiBumnanniseoniuy (Design) wuudsialaggoanuuunanie  {iavih
ATy §YeEdninawdde gliAuuginun1sesnLuuRaAiMY Larauninvedeennsias
Tszornanioau 4 idou Tngldlumsdunivaiangndaeusn  uazgnéinielussdns
Tnemsa Tszazinanuszann 45 - 60 wiit sioAu 9MuAraINSnI2Y Brand Gap Méannidu

AYUANNNTAVDIUTUA N UAULEUYDIGNAINNNTEELLIAMUATT 43

Brand Line

A
BRAND VALUES

AESTHETICS

INTERACTION

PERFORMANCE

CONSTRUCTION

BRAND
TOUCHPOINTS

MEANING

Time Line
Brand Gap

SENSORY

AFFECTIVE

BEHAVIOURAL

CUSTOMER
INSIGHTS

INTELECTUAL

CUSTOMER EXPERIENCE

Customer Line

Y

A 43 1A399893R Brand Gap MARTY
11 : Gonzalez WazAudLY) (2016)
=g 14 v ! [ ¥ = v a o (83 L d{'
ail 1itewnUsym Brand Gap fana1 Indusesdinsiamndndusimeuinnssuiie
anmugeentumsldnu  lnensidsunlasanvusuisegwomdndae  019agvili

annsaianskanausuNgnAlatnueegaalifie dwuniswetenan Brand Gap
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Tnsnmsvhanudilannuaianivesgni  wasiiunsimuindadusimeuinnssy Jadu

= Ao & o v [ 1 a 1 = a 1Y 3
15999 UU hazdn QJ}L‘UuaEJ’NENI‘LJﬂ’]ﬁﬁﬁ’Nﬂ’J’]ﬂJWQW@IQlUNﬁWﬂm%

LY L3 b4

aneieg1amileresnuideninisussendly QFD wieldlunisWauinanduanuds

[

Uszauaudiusaduegnann Ae ¥1ase ASnes wazaudue (2559) ladaueanuidend

[

npUszasAialaualurwImIslunITeonuuukar TR WasHe fd TN LA UT NI

' 1
= =

il Fedaldimatianuuimlunisesniuy kazdiwInn1dsI9AUABINITAILIRTIVEgNAN

FeUszgndld QFD LilosiamumEnfust 9aUszasdifielauanuziumansuAtymdunis
DONLUULATWAIUNAR DY Imaﬁsﬁzumumiﬁmg 5 Fume Tnegidenvgiiovhnsiingz
arundululéfindefurlvignssionnudoinisvesgndn anauidenuiudeundunoy
¥93 QFD 11l ndndasinlinsaduainufeanisvesgni uazauisaasiagaauiiiiy
londnualiamzvesuisniiiugauigliiundndusild daun anfivg] Ssysalstiuas (2551)
ldnsfnvmienisnanaesafeusasud wasnuirdyviieafunisesnuuuy was
n3zUILNIHAR ailasionsnanluduiviiliAnA MU SR sHARSusTaAUIN Fad]
MsUseyndld QFD way PFMEA wadeviliianunsaasulsin fiaudesnismamadalathe

Aean1IN15UTUUTe wasvilvmundnsaedeunnseslaideunlyun naasuvesuide

wuivesduneuUSulseievay 16.29 gnanasviaeieuay 7.50

o

VAIIINTLIMITUAILFABING UAZIEYTIENT warANvuevoINanfuNasinule

v a

Wa7 ABUILSITIRDINNTAUNTINTEUIUNSNAILIAUKLUUNAAA WA UINNTTY A9F19819911398

V99 50 dasndana (2554) lalausdunau uaziAsesdlodniuinn1snTzuIuMSUIRNTIY

q

Tugaavnssundndaeionmsdaiunld Taeudsnsandueendu 6 szezmeiu fe 1.
Amuadam 2. szezn1sin uwaniudeya 3. szen1sd1sn 4. szagnsimu 5. svaens

AT war 6. srernsUssliumArediny Mmen1sUszliuAubEes antdudsldsyeiy

[
v Ao 1

mmﬁma‘iwaaﬁﬁmi WAZINTNY UM AADLUINIINITINNITNTLUIUNITUTANT U

i4 1 (% L3

7lerely way Elverum uasaudue (2016) lana1iliin mswauindndusiduwuuindy

AanssuNEAdIMSUNTEUIUATEINLUY WasWRINSyUIuMsLasNaniuadueg1e@s Tl

1 (3 LY A ! A e v A ! Ao
aﬂﬁmﬂixmmaqmiwwmﬂa ﬂ’]i%’ﬂ@ﬂ??ﬂ‘lﬁll‘] NIDABINTITARLABNATEUIUNITANW ) NATU

[y (4]

mMsNaAuLUUTsINanSaTAdmaludand iy wasadsnaeliiuautunliaue
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Petersson uazAuduq (2016) lmhaueaiigliunisuszgndldnsvinidengdinss
WoenLuy (Applying action design research: ADR) @1%5UAITWAILINITODNLUULUIARA
(Concept generation) La¥A1TADANAUINTEVIUNITENG TAsUNRLAINITIDNLUULLIAR

1 a 1 v oA a [ ° = .
3137 NMT0BNWUULLIAALYY UAzNTSAAGENLLIAA 18NN1T ADR gnivuntiulag Sein uag
Audue Tul 2011 Wa9NeWATenUa1 ADR HUsEAVSANABNITORNLUUNARAMY Lay
nszvIunsegunulatn  mszibiaunseasuaeeg  lienauaUuDIsanINABINIIYeN

v Y a I I3 a Y] = o v o ¢ o -
AldulaassinnasduluFemsinwieulasaineg nsmenuduius nsasisaunisiie
Uszifiumnudisa uwazdounnsesdnaiionmuinumiesnsuilalaegamunzay

NIUUTHNTTU WAZATZUIUNITANNETILTIALVININITODNLUY LAaZWAIUIAILITOLUDDN
Ilunaeuszan lunasduludivesnszviunisndn sedmdndueiiesnaiu Brilhuis-
Meijer uazAudu9 (2016) lnesurefistadinnveinisimuinssuiun1snga avugluiu

NARNANN KI9758N71 Dual Innovation 1AanInd 44

Existing New
product product

_______ ~

Existing Ir status : single

technology 1 quo 1 innovation
U — /

New single dual

technology innovation innovation

AT 44 The concept of dual innovation

wnainn Brilhuis-Meijer wazmudus (2016)

fausilaelundlasinis Dual Innovation azmunedis MsWaL AN was
welulademugiuly wivesadiludgpamnssuuavaglifinszuaumslanatuayuusess
Ta Snveenisesgiidnuifieatu  Dual Innovation Tuduenaviinie wazdulona A
UyUNLTUAY TunmAsevemnndldiauesedsiitieadostuinsyuaunisiau
wmalulad way ASTUINASTAILINARA U LIMANgWUUAIENY WU NSTUILNTHALT LAy

NIZUIUNIAALADNAINUTUNANS IUTURDUAILERASTUAING 45
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Lo Sppitamite 2. Pre-selection of 3 Creation
literature review PD models of assessment
of TD models criteria

4. Assessment of suitabilify of the
models for dual innovation

¥

5. Selection of the most suitable
models for dual mnovation

¥

6. Combination mto one integrated model

¥

7. Instantiation of the integrated
model in action research

A 45 Methodology steps
wnafisn Brilhuis-Meijer wavmudus (2016)
wanlunswanmelulad wasndnsaridusidueszdodnsinnsaneumiouves
weluladmugluseiauelunniuneumsianindadast (Technology Readiness Levels :
TRL) fan1wdl 46 dawsnisoanuuuuufe Tuaufen1sudosoongnatn wsnzdimnisii
nsHALILIARURINaR S U lag A Tsisanunianveunaluladaziinliiisdesdonan
wardsidadutgmddydmsunisiaua Dual Innovation Afe sveziiaIn TR il

A1U130AIUAN M3OAIANTTAILABE L ULBUTILLDY

PD Stage 1 PD Stage 2 PD Stage 3 PD Stage 4 PD Stage 5

PD gate | PD Gate 2 PD Gate 3 PD Gate 4 PD Gate 5

N -\
(TRL 1} (TRL 2)
TD Stage 1 ID Stage 2

|'I‘RI, 3 !
TD Stage 3
Technical Detailed
D Gate 1 D Gate 2 D Gate 3

ID Gate 4
A7 46 The proposed dual innovation reference model

(TRL 5 ! (1rL7)

Technology Development [16]

Technology Readmess Level [18]

wnasiiun Brilhuis-Meijer wagaudug (2016)

WaAN®191NUITY BATING ANNESVBU (2547) WUIBLUINIUNISUSIITAINY

] (% (%
a v A 1

Aostuituguannsautseanduinue 6 Frsnmssiiiunisieiu fe mssmuadvang
uagingUszasd nmssey wazUszifiuanudes msmmuanagnslunsuimsanudes s
ihll4%anszurunsiioruauanandss msihAsaunszuaunislunsuimsanuidss
LagnsUTUUTINTEUIUNSUIMIANIIAYeslasInnT daun 1Bes ASlwdns (2545) Leith
LUINIINITIANITEUUNITUTELTUAULEY LN IERAUITEUUUINITVRIBIANT LIE

UszdnSamesdu Inevinsusediuienignesuvessuul@eljuing antusiuniudady
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Aeusn waznely Wedinszigagau 9auds land wazguassa (SWOT) wierivun

9 3

% L3

wuanslunisiivuaidesiel 01579 swuvsAllonvesesdAns 91nuuIsly Balanced
Scorecard Tumsiasgiiiernnagnsvesihendsn Rntuiddsuiuuvainsivauauie

fnnunan1sadunisaaly

a 4 a o Y o a v d{' a = ] (%
E!Wiimﬂ'l‘i §33UUNAUT (2550) VLGW]’]ﬂ’]i’]ﬁ]EJI‘LJLi’e)\‘i“U’ENﬂ’]iUiﬁ’]iﬂ’)’]&lLﬁﬂﬂﬁ’]‘Vﬁ‘U

BIANTRAAIMNTTY MHIINTALIANTUNITIURNUNTIANITAUELS wITeilvisEAuAdY

A v aa

JULTwRIRNEstlurate g uanals Tuvne? W3 NunWnas (2554) tavinn1sauiddelu

1399N15USLLIUANULEB 875015 EDIA kazaunsavinlinisuszdiunisaiiunisuesniay

[
Y

hsnuriunaenawdlilannd®in aussans dd1la (2547) ladnisussendldinaia
M3Uszuiuanuidnd niuaiuay wasUTulTnunMYaINTEA A Wisliuay
= o o a o a (Y ¢ I - [ (Y =

Wwedulunsdmanisessildimuindndae Wavsnefaedmuiseduanuianela
Iuguslaa lnelinnsussenaldlean@uniglunisussidiunmun 15 audnvugmeiu g
Y934713YIENUIANUTeUANToyan1snaaeuiuTuiieToas 95 Fevilaunsai

PoyalUldlunsiaumdnden uasiuszauanuiaelaveusinalaog1ansqauniy
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a v gj ] o Y 6 1 o a a s
NAdeauafannsadwyssenalelrdudselevddonisitinerdnusaiunse

nsuusazazlilu mede doya uazietodudaiiieitouansld fwnsei 14

[y

M50 14 Nsasudeys warseterlssnuItentinussendlylunuide

walaNgI989

v [

dayaninerdasiuauide

sevaudsluuIdeuas

v o 1%
VIYANNYIVAN

WAIUIAMAIN Lavan
YaUNNIDILY

ASZUIUNTITHER

ATIATITNDINITIAVDY LATNANTETNUAU

AMANEUTUNTZUIUNITHER (PFMEA)

Seyeynsnd suygyauU
(2546)

10y NeslnTaIssed (2553)
Anwve) 5ysaistiuns
(2551)

N0y suNaseaney
(2552)

A13BNLLUU bale

NUIIUUSANS

nsUszanaldinalianIsulaminngenunm

(QFD) WagMIINUNUTTUUUTEAUAMAMN

IIIITIA NAUAITIN

(2545)

nsUssgnAldinatianisuuawiidenunw
(QFD) uazluudABIvenly (Kano’s

model)

WITIA aAAnzlyA (2549)

m'ﬁﬂszqﬂm‘i%’l,wﬂﬁﬂﬂml,ﬂamﬁwﬁL%qammw
(QFD) wazidsnlea (SERVQUAL)

150501 LeBuAsng (2556)

nmsUszgndliveiianisudasinidnunm
(QFD) wag Hidden Markov Model (HMM)

Bolar LLazﬂu?ﬁ'uﬂ (2560)

A50BNLUU HaY
WAILNANA U LAy

NILUIUNTT

nsussgndldinadanisulamihidenunin
(QFD) wagn15ILATIENDINSUNTDILAY

NanNIENU (FMEA)

wiesnu asulng (2550)
WA 1WA (2552)
YINTA AINDY LAZAUDU

(2559)

Prototyping, New Product Development,
Product Systems, Prototypes,

Engineering Design

Elverum LLaxﬂué"us] (2016)
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M50 14 Msaguleys wasTeverwitwideihuyseynaldlunuilde (de)

WANANINEITDS

¥ v o/

ayaingIaeiuauide

A oy a o
iﬂﬂ%agumeiueﬂuQQHuaz

]
¥ =

dayanineadas

NM1TBNLLUU el

NAIUNANIN ey

Product And Technology Development,

Dual Innovation, Technology Readiness

Brilhuis-Meijer LLazﬂ‘ual‘u‘]

(2016)

ASEUIUNNT Level (TRL)
WUINWEMTUNIT
. Development of guideline for innovation A
AANITATHUIUATT 507 @tsiiana (2554)
. process management
UINNIIA
Smart Product Development, Industry 4.0,
Lean Product Development, Rauch LLazﬂuguﬂ (2016)
MIRNFULUY Smart Engineering
NARAUN Brand Experience, Customer Experience, Gonzalez LLaSV’mS‘Uﬂ
(Concept Innovation, Design, Brand Gap (2016)
Generation) Concept Generation, Concept Selection Petersson LLazﬂuguq

Method, Action Design Research,

Collaboration, Design Principles

(2016)

Sein LLazﬂuﬁuﬂ (2011)

ANSUTELEU Lazns

USTTAINULEE

SWOT, Balanced Scorecard, HuUn3nG hagn

fuldl, Asfnadan, nsmlasunu

\Sus FSlndng (2545)

6W, WNUANAINEE, S18N1IATINADY,
wrundisulel uae

aunsanneenvauiieISanUlad

AN AUiesTRU
(2547)

Sensory Evaluation Techniques (SET),

Statistical Process Control (SPC)

UTIANS @9l (2547)

UINTFIUNTUIMIANUASITUDIANT

Qmﬁﬁﬂﬂiiuﬂﬁimam

gnIsainng sysullviaun

(2550)

Risk Assessment Approach), EDIA, s2UU
UIIAMAIN (1ISO 9000:2008), Usziily
Usydndnmwuunaenw (Balanced

Scorecard: BSC)

o

WS NunWnog (2554)
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a ¥ 1

VaLNUNsEanadunii @usauddlidu 3 ssezudn fe szevdl 1 sresAuduaufeanis
Y93gnAn szl 2 STesimunndndneiuinnssuaNauieIn1sosgnAn uavszeil 3
ATIRFARUANUYNABINANN N UINNTTY Uazn1Ttghiendlue Tneinnssdumsaudunou
N59ENLUY LasaLWanSuiuTAnssy 5D Usneuludedsnissuiduns swelud

szeedl 1 szerfuAuAIINARINITYRIgNAN

3.1 AUNUINTBUINNTSY (DISCOVERY)

[ (%
U =

Tunauiiilunisnaununagnsdmsunsaiiung wagtewmilontanidunisasng

LY a [ L4

AR WAL UKNAR AU TAENISANLABNTIYAUIANTSUTNLNL AN AINUTIBRUNATANS

1%
(Y (Y A

& v aa
bATIZUAIAUVNUUA 3 15 AD
® MylAsERUadenanunie 5 (Five Forces Analysis)
® mylATIzvinginssuguslaa (Customer Behavior Analysis)

o msdiannuitanelavesgnan (Customers Satisfaction Survey)

ailmdeuinnssutiuggiesaunsaaiiyanniiy  aunsasyylontd  uazaunse
MUY UANSHAKER I MIlRSIiuANURBINSYDIRNAT uazdanndasTumAlLlaEN
Tludagiulilaunnian

3.1.1 myunTIevitaienaniuis 5 (Five Forces Analysis)

lumsliesgiiedadeangdifetesseumuidwmaiunisaniugsnaduriliiinseau
Auanelanuane1eiuYegna Wesannisiiasendadenaduis 5 (Five Forces
Analysis) Wuasesileolddmsuiiasiziauds anmwindeun1sudsdu wastadeiidmasio

N3 ILIN04T tneNaINN1TIATIERdadenanuns 5 wanslifenmd 47



)

Supplier bargaining
power: WEAK

« Supplier product are
in long supply

» Low switching cost
among suppliers

« High availability of
good substitute for
suppliers” products

Substitute Product Producer : WEAK\

* Not good substitution
* Substitutes have incomparable or not

better performance

* Buyers have low costs in switching to

substitutes

S

= Supplier product are g
differentiated H

/ Rival Sellers : STRONG \

« Number of the rival sellers is
increasing

= Industry size and trend is growing
slowly

* Buyer costs to switch brand are low

+ The firm in the industry have excess
production capacity

= The firm in the industry have high
fixed costs and high storage cost

= The firm in the industry have low
operation costs

+ Rival sellers offer the attractive
price with the low quality fabric
glass

+ The fabric glass of industry
members are strongly differentiated

* Buyer demand is

* Buyer cost of

)G

« Buyer are welled

* Buyer have the

7Y

Buyer bargaining
power: STRONG

weak in relation to
industry supply

switching to
competing products
are low

informed about
quality, prices and
cost of sellers

ability to postpone
the purchase

78

inal sellers diversity is incrcasing/

ERrS
Potential new entrants : WEAK \

N ./

* Capital requirement are high

« Attractiveness of particular market’s
growth in demand and profit potential

« Significant experience based cost
advantages of learning curve effect /

AT 47 HaanNTIATIERtadenaauYie 5 (Five Forces Analysis)

TAYNIFIATIERINNAINT 47 HAIINNISIASIENTITENARUNG 5 @ru1saesunele

1
v

f98 USIMLASUT98nARUINSENUADYBAUILVDINANAUNNTZANANTLUALNNTALIUIIN 2

ey Ao Yadenasuainyuaneuds (Rival Sellers) ilesanlutagiunszananiiiunring

[
v a Y

walulagnmsndedldaannin nviairanautslunaindiusunaniinaniu Javendnsdueiy
0 ' a o ¢ d o ' | PN
5991910731 IngsIAgHaninaafevesRutegi 630 Umsansne TuvueisiAvg
a o ¢ e 1 o | N % %
AR SugivedlsenunTaAnwIagn 790 vmsen1I1Ne IelisIAgInIvienatniesay

25.4 Jwihlrusenidudiuuiananseaaly deunAelladenaduaingndn (Buyer Bargaining

1% Ya o I

Power) Fanui1 gnanlutagiududisiunasesesgs iesainainudesnisveagnend

Y Y

Y a b4

Usunalilinnvigudn gnArdaus wasidilaludeyandndueivaieniu 1wy duamuam

Y

=3

[
L4 v v =

5107 wazduyu Ay Jhlisannsedmseilddn nquandinszananfivuadi ungy

anAdnindanudeulmsiesiandndusiegadaau

3.1.2 MsuATIEINginssuguslan (Customer Behavior Analysis)
n15esIEnngAnTTuduTian e 1dendnn1TIATIEYinIL 6W-1H 9aUssasAiiveli
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3.1.3 m55?’753@@:/71/7/7@wa?m/a\7§nﬁ7 (Customers Satisfaction Survey)
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e GelAindy 1.58 1.78 way 153 Tul 2558 2559 wag 2560 muandy lnsandsauy
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Test for Equal Variances: Image, Quality, Selling Pric, Variety,...

Multiple comparison intervals for the standard deviation, a = 0.05

Multiple Comparisons

! —
s P-Value 0.000
Levene's Test
Quality P P-Value 0.000
Selling Price —_—
Variety A
Installation —
AVG | —

10 11 12 13 14 15 16 17 18

Ifintervals do not overlap, the corresponding stdevs are significantly different.

A9 48 lneAleuuunnsgIuaInNMsvikuudsanu e lavesgnandoninsioue

ASLANANTLURNNNG 5 P1U 594 3 U
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Main Effects Plot for AVG
Data Means

Image Quality Selling Price Variety Installation
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Interaction Plot for AVG
Data Means
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Installation
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Main Effects Plot for Fabric Sales (MTHB)
Data Means

Image Quality Selling Price Variety Installation
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Project Leader : Product Development Manager
Improvement & Innovation Project Charter
Project Advisor : Chief Innovation Officer (CINO)
Project Name : Fabric Glass Interlayer Methodology : 5D Innovation Deverlopment Process
Type of Innovation : Innovative Product Degree of Innovation : New to the glass industry
Develop high value innovative product
to satisfy customers requirement by
Strategic Objectives : lower-selling price, easy for installation [Date of Completion : 10 months
and shorten production lead time
Business Case : Key Assumption to be Tested :

The fabric glass has high growth potential due to the gradually increasing |New innovative product could satisfy customers requirement by shorten

of the fabric glass demand trend and the construction project quantity production lead time from 14 days to 10 days (28.57%), lower price from 790
every year. Hence, to open business opportunities, to increase case baht/ft2 to 485 baht/ft2(38.61%) and shorten installation time from 180 minutes
company innovative product growth potential and to develop the high  |to 45 minutes (75%).

value product for the laminated fabric glass item is necessary.

Job Statement : Expected Benefits/ Financial Impact :
- Investigate customer hidden expectations New innovative product could level up the customer satisfaction to achieve 90%
- Develop new innovative product by 5D (very high level) then the brand loyalty, recommendation and trust from the
- Verify the new innovative product for commercialization customers could be improved for 31%, 16% and 46% in a long tern.
Primary market : Milestones/Timeline: Scheduled :
2017 2018
Seq Development Process ~ |——1—1————1 ]

1 |Theoretical Study.

2 [Finding the problems and root causes

3 |Collect all the data and information from customer survey

4 |Analyzing and identify the root cause
- Glass and aluminum frame installers =

Define the problem and set the target

- Interior contractors 6 |QFD analyzation

- Furniture developers 7 |Prototyping the new innovative product as per the QFD specification

8 |Contribute the risk assessment plan by FMEA

9 |Customer survey and feedback collecting

10 |Verify the new product application

11 |Concluding the research result

A 52 wriusliuulunisadulasenisudnnssu (Innovation Project Charter)

s2eedl 2 SEETRAIUINEAAMTIUINNTTUAMNAINNABINITVRIGNAT
3.3 9RNLUULLIAAUIRNTSY (DESIGN)

Tusgegilsdnusossunuuuianuaaffinnudululaanunasiunmige nannely
LAZAIYUDNDIANTHIUNTZUIUNTT 3 NGUNAN AIMANITNUTIVTILAZIANITANILAR (Idea
generation) 1131@MIWAUILLIAALINNTIU (concept development) N15AANTBY NAHBU
LagLdenuulfAn (Concept screening, testing, and selection) Fudun1siieinuinnudn

Y . o Y a a 1 [ 1%
289U nN35U (Innovation concept) lunaasuiuguslaaninaitaziugnadmane uag

Honuufanangadidnansely
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3.3.1 IUTIUTMUAZ NN ITAIUAR (Idea generation)

lutuneuilisMin1533enatn (Market research) 31NgNAMANTIINUA 106 518 AN
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MTNN 16 FT0 UavdnuynieveINanduginTgaInaliuniINaeiinIsUTuUTe wagiaun

Clear fabric pattern

Image Obvious color
Fabric style could be changed anytime
Unobvious silk knot display
Fabric layout is aligned

Quality
Consistency colors density
Unobvious strain on the fabric
Low-selling price

Pricing Low-installation cost
Low-delivery cost
Variety of fabric series

Variety Adjustable light-transparent fabric
Variety of fabric color
Easy to install

Installation Convenient to demolish

Short Installation time

[V VY '

Tatine 16 Snvazdfyremandusinsyanandunindifvustuundy endllldwded
danansenusesziumuianelavesgnAasly IR mTeseidnvard Ry may
2nlunavesailu (Kano Model) Snadunils iilonses Lazifle srynILieINTg wioay
mavisgnAn (Identify customer requirements) Tnssmuaudusianniian

dlevhnisieseiainlumavesailu (Kano Model) iedansoslivdeianzdnuuey

1Y [

drfyvendnduaifidmaneninuiitnelavesgna idndudeserdenisiuudrsimy



87

WUUEDUNINYBIANLY (Kano questionnaire) ANULAAEHITOAIULUUABUAINAIAITINN 17

WenusgUuuunsaseanuianelavegniantunaniiu lneamnsawuslaidu 3 Yssunmn

Ao danvilvignAnlainela (Dissatisfiers) dsvinlvignanela (Satisfiers) uazsiivinlignan

Y

Wnu1u (Delighters)

A1919% 17 wuvasunuuesili (Kano guestionnaire)

If the fabric glass has a Clear fabric pattern, how do 1. | like it that way.

you feel? .l am expecting it to be that way.

(Functional Form) .l am neutral.

.| can accept it to be that way.

| B W[ DN

. | dislike it that way.

If the fabric glass has no Clear fabric pattern, how 1.1 like it that way.

do you feel? .l 'am expecting it to be that way.

(Dysfunctional Form) . I am neutral.

.| can accept it to be that way.

(S, = NI NN )

. | dislike it that way.

M1517 18 sUkuunsaiauianelavesgnAainlumanily

Dysfunctional Form
Customer requirements
1. Like 2.Expect 3.Neutral 4 Accept 5.Dislike

1. Like Q A A A @)

2.Expect R | | | M

Functional Form 3.Neutral R | I | M
4. Accept R | | | M

5.Dislike R R R R Q

N8R A M8 Attractive O mangfis One-dimension | Mdngfie Indifferent M 31884 Must-be R visnefia Reverse

way Q u1ede Questionable

§ a

TAgLIBLSIYIINNSIATIEN INWULVDINANNUNATUNY 16 ANYULAULUUADUNNL
Y83IALY UagAINFULUUNITATINANDINe1Iv03gNANANLARATUAINANT 1NN 17 Lay 18
ANUAPUSYUS DA b51IENUNTOARNTDY ANWAULVDINANNUINNTZANATUARNTALYINNS

U5UUSe wagimunlansvun 8 dnwagmeiu ausan 19
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MITNN 19 SNWUEYRINENNNIINTEANATWARNNIAEYININITUTUUTS wagiaun

Functional | Dysfunctional Kano
No. Fabric Glass Features
Form Form Category

1 Clear fabric pattern 1 5 O
2 Obvious Color 1 4 A
3 Fabric style could be changed anytime 2 3 |

4 Unobvious silk knot display 2 5 M
5 Fabric layout is aligned 1 4 A
6 Consistency colors density 1 5 (@)
7 Unobvious strain on the fabric 1 4 A
8 Low-selling price 1 5 ¢}
9 Low-installation cost 2 4 I
10 Low-delivery cost 2 2 |
11 Variety of fabric series 2 3 I
12 Variety of fabric color 2 3

13 Adjustable light-transparent fabric 2 4 I
14 Easy to install 1 5 O
15 Short installation time 1 4 A
16 Convenient to demolish 2 4 |

INATNN 19 BILAAEN BUTVDINANA NN TEINATUARNTALIIINITUTUUTE oy

WU N15YIN15IASIERNTumaveIa e (Kano Model) vinlsisnanunsasnnsadlinia

neAuanvrdAyvemaniaTndmalissauauianelavesgnAiiuy 31Uy

8 AndnuwiIeiu fie nanduadellisAflias Issegnainsinnsles Menen1sAnes
= Y Ao o 1 & v v N Y Ao o a & & v aa
fangd oy dnanligae Wedildliveslini uwiihndaseddidales wasllerdild

fathianenasntiiy vanuedie audenis 130AUAIANTIgNAT (Identify customer
requirements) fisaninsnszylfidesdu

Tusdudaunsdniudosuasaiudesnts wiearumeaviasgnaianeliidu
Yormun uardnuuzvesuinnssy annsUszynaldinadanisulamindidananim

(Quality Function Deployment: QFD)
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wlﬂﬁﬂm'ﬁlma\mﬁ’lﬁL%Qﬂmm‘w (Quality Function Deployment: QFD)

'
v a

AU 1 “What’s”

AIINTNSIMNUARUENYAIzYINANSuTuInnssulassuSesuan Tutudaufe

o s

duvean1sdmasEAuANNdIAYIINNlAAINgNAaNLA 106 AU kAAINATUAUNITIATIE
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Haflaanlunavesanlu FIUUDYATUYITUBUBIUTUANIN ANNTNN 53

o
(% o/ L3

AANBAEIY 8 Usenausieriu fe nindueidesdisiainldas Idsseziainisings

(%
Y 1Y

9198 UAaN1SANGY JatefNvamau dnanludnaig ek lifisesdnviu wuirnnamse ekl
aden uagilerddnalnavenasnnady lag JuluunsaiauianelavesgnaA1ain
Tunanly A u1ede Attractive T9HALLULLIINU 9 wag O nu18da One-dimension

ALUULYINAU 8

Design
Requirements
(]
>~ v
(Hows) g 5 8
on [
c kit 5
£ b a
s | S | ¢
Customer £ 2 %
= T 3
. * -E
Requirements <
(Whats)
0] |Clear fabric pattern 3.92 800 O 31.32
|
£ Obvious color 4.58 9.00 A 41.26
Fabric layout is aligned 3.04 9.00 A 27.34
g Consistency colors density 3.16 800 O 25.28
Inobvious strain on the fabric 294 9.00 A 26.49
Ig Low-selling price 3.03 800 O 24.23
[sW
8 [Easy to install a07 [ 800 O | 3253
(T
ﬁ
% [Short Installation time 4.00 9.00 A 36.00

AN 53 “What’s” AN wLTaINEANMILINNTTY kanmasuiunaaInnIsvinanly

A9UN 2 “How’s”

AUNDYATUUUVDIUTUAUN TN Li‘;JumiLﬂﬁaumméfaamsmmqﬂﬁw Tduany

Y ]

foen153unada FeUsznauludltsdunaudes 1aenasurldnlnufAean1sBunada

(Technical Requirement) 19gMOUAUBIANILABINITVDIANAUGRETD ANl 54
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Development direction @« @ 1T R (o) 1T o o o 1 (o] 34 34 3 12 (o]
7 8 9 10 11 12 13 14 15 16

N
w
IS
G«
o

Minimize (), Maximize (], Target (0) 1

Raw Material Inspection Positioning and Layering | Vacuum Proce: Auto-Claving Einished Products

Importance
Kano Category
Adjust importance

Identify defect position precisely

Raw Material Sourcing
Fabric Type

Fabric Field Inspection
Fabric Layout on glass
Interlayer Quality
Interlayer type

Vacuum bag packing
Vacuuming
Auto-Claving duration
Auto-Claving Pressure
Auto-Claving tempering
Ripples on glass

Net glass weight

Glass dimension
Installation equipment

AW 54 “How’s” N3zUILMInan vidomudosmsmamadiaiiiisades

TnsunasingAumdn nsifiuuseianvedn nszuuNInTIaeUiningAiunsey
Muvisweadaunnsosuuin aunmwesiandunans sroznavesnszuILnsesimaan (Ju
mnudesnsunaiafinisuuugsldlusunsifinarveadmang (Higher the better) Bs
e Wvsneldivinlngded Tuduvessssugamailunszuiumseslfiaan nsiinaduuy
N3£AN TIMENTINTBINTLAN wazrLAadnIEaniiunAu WuaruFesmadunaiaiins
Usudgsldludrunisandvestimung (Lower the better) Ssandn wangléivinlnsdd
uarnsdniiestuin UssnvuesTagdunats dssinntesqeanannie nssuaunsaynie
seiuauiilunssuiumsesldiaan uazgunsaifnse Wuaudesnindanaiafinisasd

Anthvsneiduaianzianzas (Target the bestlaanviiuidmunedsd

AU 3 “What’s and How’s”

v s I

duilognsinansestiuamnin Wudiuinaninuduiussenineminufens

1 o/ (% s

anAfuAURBINIsiianalla (Relationship Matrix) lagidenseyatnduduiussening

ANUABINISaNAUANNARINITiunaila Inglddydnualnunised 20 lneadudusiug

dmnsuisarAANUABINTTaNAT LarANRBINISTuNAlAlA AT IERLIRN A 55

15991 20 AUFUTUSIENINAIUABINTVDGNANUAMSN WAL AMAIN

o/ L% ¢

AUFUNUS duanwal AZLUUAMNUTUNUS

v

Taifiauduwus 0

duustios (Weak relationship) 1

YR

dustusurunans (Moderate relationship)

v W

UWUSUN (Strong relationship)
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. Auto-Claving Finished Products
Design
Requirements =
g g
2 e ]
(Hows) g s s o
g ) g e
£ 1 g o 5 s 9 c o g <
J £ £ 2 2 k] y ] 5 b 2
Customer é 2 % E g 3 O I = £ g g s
£ § 3 3 s = s 12, |3 S1E& 185 lslzls |z
N g z £ I 5 E] o o ° X e - 1= 3 g
Requirements < 5 o 5 g 3 s | = ¥ o g |z g e H g c
2|5 2 ° Sle|le |2 le |22 215 |a|& ]2
(Whats) B ] 2 | |3 || 8|58 |9 |9 |9 |s |2 ]|z |Z2
= | 5 5 £ 5 | T T 2 2 g g g 2 | % 2 2
& il & pe) & £ £ = = < < < & = o] £
o |Clear fabric pattem 392 800 O 3132 Q| ©| © © © A A o
i
El [obvious color 458 900 A 41.26 | Al © | © Ol Alo|e]| o @
Fabric layout is aligned 3.04 900 A 2734 o o © o| O
ZE:] Consistency colors density 316 | 800 o | 2528 0O/ ©®©@ | 0o|AlO]A| Ol |©®| @] ©
Inobvious strain on the fabric 294 900 A 26.49 [6) © | © © Al A| A|O|©®| © o| O
3 Low-selling price 305 | 800 o | 2023 O|©®| A |O ©@ ©@/0 | © 0| 0|©O
g
g [easy to instat 407 800 O 3253 Q@ ©| 0| ©
E
2 {short Installation time a00 | 900 A [ 3600 ©| 0| ©| 0@

M9 55 “What’s and How’s” 58UAUANIUSIENINANUABINTYNATUAIILABINTT
Wamedalunszuaunisuas
a1audl 4 “How’s and How’s”

£
I % [ 1 4

drutifundenivestiununIn kaneruduiussznitenudeinIsgunaia
Us2LAn6i199) (Correlation Matrix) 11fdugigdaasunioinatsiueeels edisundeym
lunseeniuu TaganusassymanuduiusHuiusenienudemnsganaia lnansld

drydnwalsnge fananalilunni 56

N
QRS
EEEED

BRSNS EIN
OSBRSSO

)
C)
B

Development direction iy 1 0o 1T 0o o T o 34 3 12 (o]
Minimize (), Maximize (), Target (0) 1 2 3 q 5 6 7 8 9 10 11 12 13 14 15 16
Raw Material Inspection Positioning and Layering | Vacuum Process Auto-Claving Finished Products
>
o [
g &
> g
o 5 5 g
g & £ S
g 2 g c o
+ Q c =
£ ] o S 2 c o g 1
S O £ & 2 2 & o 5 < b5 |3
¢ 2 ¥ | ¢ g8 | £ glg |t £
£ 5 3 3 s s | s |2 ] S22 185 lsg |z |s |3
s g | ¢ g |85 et slS 2 e % ]8 ¢
< ] g 5 £ 3 S = 4 o g g g o H ] c
g 17| & S I - A = - A - O I I R I S -
A o g2 | |s s |5 |53 |9 |2 |8 |& |3 |=Z
3 £ £ &2 = = 5 5 ) o ) =% ht a il
2 5 2 g el 2 £ 8 8 5 5 5 ex 9] © @
o L [ = [ = = > = < < < o =z 9 =

AT 56 “How’s and How’s” AnidunussenIngmIUfodnIsstanaia
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IS o v 6

gNFDE 1YY UraaTaNveIngAuvan wagnsiiuUssLAnvedn dauduiusiuy

(% v 6

iUy fosuvaainveingRunan WagnsEUIUNIIRTINEDUNINGAY AszAuauduIius
LUULASUAUNIN WaLSEAUAMUAUTUNTEUIUNITEBLAAAY AUNISLAAAAUUUNTEANT

ANUFLRUS LTS IR Wudy
o o o « ”
a1nun 5 “Why

drutleginuunilevesiiugunin Wudunlddmsuinsuuunisnagng szl

Y 9

a

Foyaifeiun1sdisianudniiuvesgniiseninandndasiguiaiuress luduneoud
sunuveazdudinudeya lnenmslunugndn wazvennusdiolunisnaumeony wiewa

UATIEVIRYIeYaHEniue TngnasnnnisusuiuuaglviasuuungnAman 106 91g

[

Innsiesziaziuladiaziuunnufisnelaludazaudnualveswdndudiann

1%
[

37

v
LY

anAsauIENaINIIAzLuLYedutlunNAY anIUTIANER S AeTulenetel

Y

e
Se

d

hO)

' v v o
A U Y

dudungiglunissey wazaduindenisdnludesimulifianugniewnniu fiviauu

Y

Toun dadruvesuusunuiy (Brand Gap Ratio) Feidumiainiusueniedndiuvasniny

Ly [y

LANANALEIBLAUTENINTEAUALLUUTBINENN UTANUUNBIVBIUTEN FiasEAUALLUUNGNAT

¥
[y [ [

Usziliuliass lnuaguuunusumilsendndunvenuaiy Soninnvlyinaunnuan soue

o

=

(Product Quality Index: PQI) Ineldaina 1-5 1Huinmailun1suseiiu ana 5 nuneie &

o w 1

AMNdIAyRaANdIAysiaANfeInIsNINige Lasedvatluauie ana 1 vuneds &

o

ANNEALYFANNABINTITUBENER WAt INTUTAIIMIAISERULImMEN (Absolute

1%
LY Y

Requirement weight) 910 Brand Gap Ratio wagyaszauiminduiuesidus (Relative

Requirement weight) 8nfinila fannd 57
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Customer Rating

Requirements

Design
i o
Requirements 4 < -
b} o 9 o b =
(Hows) < 2 kel 5 5 5 o =
¢} <] £ o o -4 (9] 2 o
o £ = c c [o% = 3 £
= - > k7l D g‘ o S 8 o s E-
§ |2|3la] £ | ° £ £ ] o 3 9 E E g
Customer 2 g 5 5 a g g = 2 K &
o o £ £ © 8 g
g s} s} @ <
Ee] o o
o
&

(Whats)

Clear fabric pattern 4.48 3.99 298 5.00 0.89 0.67 112 20.70 9.67 4th

Image

Obvious color 4.42 3.50 283 4.00 0.79 0.64 0.90 18.88 8.81 5th

Fabric layout is aligned 4.03 2.68 235 5.00 0.67 0.58 1.24 13.16 6.15 Tth

ualit

Consistency colors density 4.07 3.12 292 3.00 0.77 0.72 0.74 10.27 4.80 8th

Inobvious strain on the fabric 4.18 3.15 294 4.00 0.75 0.70 0.96 13.46 6.29 6th

Pricing

Low-selling price ? 3.21 4.05 4.44 5.00 1.26 1.39 1.56 66.01 30.82 1st

3.92 4.00 3.29 5.00 1.02 0.84 1.28 35.69 16.67 3rd

Installation

Easy to install &l
Short Installation time 4.33 4.06 4.00 5.00 0.94 0.92 15 35.97 16.80 2nd

o Competitor 8 214.15 100

—e— Competiter A

ouR

AT 57 “Why” Azuuun1sussuaIngnAman 106 518 AORARMTIUIUTEN kazuTdm
AWYY A Uag B f191300159unU PQI wae Brand Gap Ratio

A9UN 6 “How much”

druilogauansvestnuamunin Wudirunldusesiuandnung sauda1unazeos

Y 9

Eolunisvilaldamudmee B5ue1nnIsAunTneYe ILAAYNSEUIUNNT 2INTUT
¥msineiuagldrzuuuSouiioufuainia 3 vem Tneldana 1-5 WWunasilunis
Usgillu awna 5 vanedle agluseaudunn lasedvadluauis ana 1 vaned a&ﬂmzﬁuﬁéfaq
UTuUse

MNMFIATsianiulaAzLuunusEnladageaniusenguuslunnnseuaunisi

6 al U

NgIU8 8NAIREINYY UNAITINNYBITRAUNAN WU 11 UTEMIANUFURUSTATULNEAHN
selugranednlunan Tuvaziuievaulidd Amuisiasuuuinuignluidell 5 azluu
AU A waz B lanziul 3 4ag 2 AzwuY Aua1au seunluidau sz WeauTuni

Y a 1 1919/ aa

wasndnd el dudnds deuldinffiuinsgiu uazdnunimuinnitusendus uwelu

Y

Y a <

= Y < a v ada Y oA = 1% o
YauziReIt AR TIBEn AU Tardaniiuesguliguie iy Iamaeiliasuuunly
Aafunnin A USEluwidetlild 4 Aviuu duusEv A uag B lansuuu 3 uay 2 Azl
AINEIRU wetunsdlvesninnTean wasauInveensrandsiaziuuminiulunnusen
Wesanguannszaniiugnuludsemalngsiglngifies 2 Wity Fadudmiienszan
dy Y gj a o g.ll = ! i U gj 1 I =) = a (4
Hugulitiung 3 Usuen inswastiuiwifisuiuimun wagliilasdsuioulas 39ased

19 3 AzduwvNAUEINSUNY 3 USEn 91ntulevinnisiasanludnuazidednuliasuaiulu
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LHANTLUIUNIT LAaTVIINITANUIURIANTEAULNUMTN (Absolute Technical weight) 210
AMUANITUTTENTNANABINITVDIGNAITUANEN BUEAMA NN LAINAIY “What’s and
How’s” wagA1 Adjusted Important kazuuasArseavdivin Wuarszaviindndu

\Wosidus (Relative Technical weight) sialy annd 58

Raw Material Inspection Positioning and Layering | Vacuum Process Auto-Clavin Einished Products
>
[} [
> e g
o S| 8 o
< - =
o
£ - a c 5 «” 2 €
518 | € & S 2 N o 5 g s o
glelz| ¢ g g | @ £ 53| ¢g g
Els 123 g s |5 |2 3 s 1€ 15 s lels |z
N > 3 2 5 S = @ 8 S a L b} = o} =y
< = = @ = =4 g - o o o = ] a @
B o o T o e} 2 & on £ < < b E 5] c
T o < 5 N = . Rel e > > > ° I 3 o
B = i 3 g g = € & & L ° 2 £ 2
= © © £ I ) ) 3 3 Y Y Y < o M Z
5|8 2 s sl |l |zl |c|g|s |8 |3
& £ £ he) £ 1S £ S S < < < = = ] =
Unit List mm Qc List Qc List Kind Size hrs hrs bar C Qc Size Size Qc
Target Yes | 038 Yes Yes Yes | Yes | PvB | Glass | 2 45 | 124 | 140 | No | Glass | Glass | Yes
Marginal Yes >0.38 Yes Yes Yes Yes EVAPVB - 1 35 124 120 No Yes
OUR 5 4 4 4 5 5 5 5 5 4 q 4 4 3 3 5
Company A 3 3 2 2 3 4 2 2 2 3 3 3 4 3 3 3
Company B 2 2 1 1 2 3 2 2 2 2 2 2 1 3 3 2
Absolute weight 805.42 | 699.06 | 1,143.45 | 1,122.23 | 509.75 | 973.64 | 311.08 | 330.13 | 896.43 | 868.66 | 538.64 | 765.57 | 689.43 | 778.25 | 778.25 | 616.75 | 11,826.74
Relative weight (%) 681 | 591 | 9.67 9.49 | 431 | 823 | 263 | 279 | 7.58 | 7.34 | 455 | 6.47 | 583 | 658 | 658 | 521 | 100.00

A7 58 “How much” aziuunsUsudiugutming safsdndiazdeadelunsviilils
AUty

NaagUa1n’i1n1s TruRmAI (House of Quality) freimadianisuuaamtin s

AN (Quality Function Deployment: QFD) 15138 WUIN dloUsziduainmnudieinisves

anfndnuda uazeruaseduiminduiefifusd (Relative Requirement weight) 9711ly

g3 “Why” 137198WUIT NNTIHHUNNNAYNTVRIUTENd T U AU INGa fuaiuinnTsy

o w

Uszianlug arslienudanluEewed s1ANaniuaiaias nandunilvunaulun1sanean

o

v
(% o Y (3

@ = I3 & @ I~ o o
drAINTIALTT LTIzl TzAvUIUNIUuUoSIUAgUY 3 AInunen

ARUNIBNANTUITYANITILATIENIINEIU “How much” agnuinusEeniesiide

o

Iawseuluisesresnnudasnismanadafuinninguiaiaus Aaiun1swauInGndue
o 9 v v Y = 1A < = a o © =
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anuduldlags mssianuniouludunalulad waznszuiunisudnsesiu Weagunn
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3.3.2 i uuIANIRNTIY (Concept development)

FunoUNIIRAUILLIAALTANTIYN FEN1308NKUULLIAALTANSSY (INnovative
concept generation) lagAumIANAIBUDnuazA1lu (Search external and internal ideas)
Lidrazluanueainslulssnues anlugnaimnssunszanulszlie nioudunsening
geamnssufvilalidin I sduasziLuAniun (Synthesis, Mix & match and

connect the ideas) aanunduimvouinnIsy

91NN1532ANANARTOIFANTUIY anuadaduiiunssiuitaziaunfaud
d1mTUNTEIN WeNALNUNTEINaTWART lngaduwnAnngnamnssuianioasne sy
= 1A £ Ao o % [ 2/ Y v a o
Ausiufantise1A13 (Wallpaper) ifiumniut medudhulalusianiligs anfnanunsasngs

waldde Ianuameny widwadidymilusewesasuninfawiudlonsnsen ganliuenu

AIRDINTITUNUNIAATUNNA U NAUENA1MSUNTZANINDFANTZAN LNUNVLADIVINNITUTENUEN

[
Y a v

ddnulunszan MslilduiAnnszanasfasanunsabinuaisny J3Udnualins vl

Y

[
Y

W Ainfsazainsiag warliisrsunnidieasneen WawsaiusoanTanran W nszan

€

fugueentuly sianefazanunsaanadld WS AUUYRIN THAR AT ansIAY Snadles
A115UANLABINTEUILATTNEN FUYU NTTUIUNNTUTIINIGYYINIA NTEUIUNITIN
AuyINIe warduneumieslfinandsdszaznanld sveznailunisndn (Production
lead time) fiavanusnanadlé Sninandasiuinnssuiiduidmiunsyandafidnvaradne
uHuRnnifIeIA S EnsafiueLAEMIN TS uavanszarnaInIsRaRdliugnAldEn
2et]

Lﬁai’mi’mLLu’;ﬁmmﬂQ’ﬁﬁLﬁumu lun1smingsiv warnsEUIUNISHAnTIMINzay Tu

TupoUULTZ TUHURITIUTINLUIAA (Concept combination diagram) A4A15197 21 LD

grelunisasy neutrludlunaunisfnnses wazidianiuida (Concept screening and

selection) #iold

AT 21 BHURITIUTILLUIAA (Concept combination diagram)

wuAA Yunaun1susznu ATTUIUNITANELUA

Xe
=}

A nszan | PVB PVB | nszan | ussyguagand | msiagaina | nssuiuniseelsnan | Tianudu
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3.3.3 ARNTOY UaziaaniiIAn (Concept screening and selection)

[
o

FumouNIAnNTeLLIAa 151aglfadeslletinsent mssdndriuaudfey (Push
Matrix) waednseinzuuudieimiin (Weighted Sum Score) warendoniswennsaluenuie
(Sales Forecasting) LLazmiﬁﬂw’lmmﬁ:mﬁﬂumiamu (Cost and Benefit Analysis) 984
Tasensuinnssy Tudumeuntsdndenuunn Wugwudnly

ﬁﬂ’jumaumié’ﬂﬂiammﬁﬂ (Concept Screening and Scoring) a1auusnld a1319

[y [y

mansuANdIAty (Pugh Matrix) Wuinsesileftiednnsesiuifn Inevinisuseiliuwuian
M9 4 Weuiuiundndneiuinsgiu Bench Mark) lnainnuaiidalunisAndeniuun @9
definandesaenndosnuamdneuzdiAyaiegnleviilily QFD Faulatunainaiy
ABINTVBINABNTINITY
) a a al a Ay a ' a o ¢ Py P
TuABUN1TNIITUIAD LWakuwIAnlalivefuInninEndusiuInsg1uliienld
LWASDINUNY + PUNNAUAULALELAT DMLY — WarlAlaFan®s S WawivaNn1aina1sund
wwIRntie ldinnuwandisdedisuanudndugiuinsgiu Welnseiluudazindevan
a o v P v o H v ) ~ = v
LWIRREEUTREuA? TinN15aTy waesIUTIUNALUTUABUARYTINY AR5 22 Feiiuledn 2
a avy v = a a =& Y
WUIAANEAATLULLTUUIN AD WUIAA Chag D FITATLUUSIUWINAY 9 WAy 5 AZLUY
ANUAIAU L5139FAERNMALUNAR C war D WA Az kuuauinludsudaly d@iu
LuIAn A Feflazuuusinduay wazuiifn B Jainzuuusiuwintuaug M 2 unAnlazgn

N79999NAINNITNAITUN

MITNA 22 A15NIREIRUAINEIATY (Pugh Matrix)

Concepts
No. Selection Criteria Bench Mark
A B @ D
1 Fabric color after process was not faded + S + S
2 Net weight S S + +
3 Production lead time S + +
a4 Interlayer adhesion force S +
5 Consistency colors density + S + S
6 Unobvious strain on the fabric S S S S
7 Unobvious strain on the glass Case company S S + +
Fabric Gl
8 Easy to install abric iass S S + +
9 Short Installation time S S + +
10 Production Cost - S + +
> | Total Positives (+) 2 0 9 6
©
E Total Negatives (-) 3 0 0 1
=)
n Total Score -1 0 9 5
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[y 1

arausanld AiasiziaziuuasuIntn (Weighted Sum Score) Tun15AnnTos

LUIARDNASINTY TUTURBUTLIILYINNNTANNTBIDENAZLDEALNTY el ARLLUUaIUNNTIN

a 1 Y

fusazide nionudnvuzvomdniusinlivinfulasddaananudifyvesusay
Audnwz wazidonidana 1-5 Dunaeilunisusadiu aina 5 nnefis egluseiuiun la
syivadluaudie auna 1 mneds egluseduiidesuiuuss nanmsinsizsiuanslinemsnsi 23
Tneilevhnsifiouifisuszninaundn C uay D udwhnisUsefiuaunsuynidoaznuin
LuaRe C Ao wnAaflduddmiunszaniiusznaudetan fe ay PVC fidu PVB wag £
Tnoruissnszuaunshagyinaty Wusnaefisesdlufnsuduideutanssu
soll nefinzuuusanannniuua@e D Ineflazuuuiniu 4.65 Tuvasfiuuda D fazuuy
TmegT 4.19 gavhneisetazidenuuadn D iuliRsanieilulassnnsuianssudaly

wioravidlaeilituegfunnummnzan wagaanudulula

AT 23 AATIERAzLUUE9UNMN (Weighted Sum Score)

Concepts
No. Selection Criteria Weight C D
Rate | Weighted Score | Rate | Weighted Score
1 Fabric color after process was not faded 3% 5 0.15 3 0.09
2 | Net weight 13% 4 0.52 a4 0.52
3 | Production lead time 17% a4 0.68 4 0.68
4 | Interlayer adhesion force 4% 5 0.2 3 0.12
5 | Consistency colors density 3% 5 0.15 3 0.09
6 Unobvious strain on the fabric 3% 3 0.09 3 0.09
7 Unobvious strain on the glass 3% 5 0.15 5 0.15
Easy to install 14% 5 0.7 5 0.7
9 Short Installation time 15% 5 0.75 5 0.75
10 | Production Cost 25% 5 1.25 4 1
Total Score 4.64 4.19
Rank 1 2
Selected Concept Develop No

TuROUNITAALADNUWUIAR (Concept testing) TuTumdUNIIANEDALLIANAINATT
WeNIDEEALTY (Sales Forecasting) kagnsAnwIAUANATILUN1TAU (Cost and Benefit

Analysis) v0lAsIn1suInnssu C
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N15WeNIlEanv1Y (Sales Forecasting)
osanuansusiuinnssufauindwiunsyandundnsuaiiniinlmsldaunsa

Fevgonueanuansusinszananiundiulalnenss dady 1515 980907@8N159I1N1S

Vl@ﬁ@u%]’]ﬂﬂ’]i@@U%JUSUENQﬂﬁ’]U%Lﬂmgaﬁ](;]’j\iﬂi@Uﬂizﬁ]ﬂUi%Lﬂ%@QﬁLﬁﬂuﬁgﬂwmm 98 518

Y o o

wirdudesay 57 anduieaihuiinudadiuresgnéiiidesnistondafusiduindmiy
nszanaInmsiuvdsanaadudadiuansenuisvesnan Susinszanduiy Snis
wandaruinnssulndldifissusdaisnnusesnsdegndniu widgulunavilignAsielvad
awaulasondniasildiduiu anadinnindnfusivielmivesuTdnesngnaindade
vowannefifindugndlmiindewiniuiesay 5 MnuanueiavanvesHAnSusitused
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AN 26 NSELARUAATDILATINTUINNTSUNARUNTENSULLIAR C

Yandiunis 2560 2561 2562 2563 2564 2565 2566
4296287 0 1 2 3 4 5 6
Aldanesan (Um) -35,232,205
wensalvenuIesad 40,852,150 42,743,027 44,633,904 46,524,781 48,415,658 50,306,534
Cumulative discounted 3,674,604 44,382,248 86,890,728 131,200,043 177,310,193 225,221,178
-35,232,205
cash inflow

Net Present Value (NPV) 194,750,730

Payback Period (Year) 0.46

Modified internal rate of
40%
return (MIRR)

Profitability Index (PI) 7.39
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o fvuaderivuauinnssuanying (Define final specification)
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® a3uuBInNINanyl (Develop visual design)
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® SiuIAULUY (Prototyping)
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Fabric Heating +

Inspection Vacuuming

Fabric Positioning and

Layering
On the film liner

AN 64 NSzUIUNISHARNALENFAUSTUNTZANANLUIAA C Tulssu (@18) wazdiag1awdy

N1E1SUNSEANINWUIAR C Alea1nn1sneasudn (377)

2829 3 ATIVFIUANUYNABINAANUINUIANTIH Hazn1sigiBeanndivd

3.5 m3thwinnssugidandivd (DEPLOY w3e COMMERCIALIZATION)

o v
(% S|

Junpuililunisiununudsglusudunisaelinasidunismisuanunieuniu
n1swinnTsueandna1nlaun N1snadauNans (Test product usability) n1snagaey
N3naUSUTRIKUIINA (Test market by Consumer Response survey) M3dn1sAEes
w¥Anssu (Managing innovation risk) dudun1smanisailamiteraziiniu LATgAYINY Ao
mia%NLLNuqiﬁﬁ] (Developing business plan)

3.5.1 nmsvmaauNansaie (Test product usability)

o lovduiiduind wiunsean luneaeudauunszandioti nuitaiunsafinlduduy
vy WefslUszann 30 Wil
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352 ﬂ75W@ﬁ@Uﬁ75@8U§UW80§nﬂy7 (Test market by Consumers Response survey)
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3.5.3 N139ANIIAIINEENUTNATIN (Managing innovation risk)

Tudunaull N15IANISANULALILINNTIUILDIFBLATDINITIATIENAIULALY (Risk

(2 ¥ o g

Analysis) Favianene N153ATIEMBInagnsnasiulsiundadaalauddmsunsean

e
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51971 27 Fauansnsdndusuleniafiaziin (Sample Likelihood Ranking)
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Nansenu (Sample Consequences Ranking)
[ [y = a o s a 3 [y = .
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A1919UTELIUAMILEDS (Risk Analysis Matrix) #Iun1wi 66

ang97l 27 msdasusuleniafiaziia (Sample Likelihood Ranking)
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A1319% 28 NINBUAUNANTENU (Sample Consequences Ranking/Impact)

AU INNAY NaNsZNU
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CCONSEQUENCES - WHAT IS THE MAXIMUM REASONABLE CONSEQUENCE

Insignificant Minor Moderate Major Catastrophic

Almost

certain

LIKELIHOOD RATING

Likely Low Medium

Possible Low Low

Unlikely Low Low Low Medium High
Rare Low Low Low Low Medium

ATl 66 aeUsTRuAER (Risk Analysis Matrix)
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(Pugh Matrix)
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(Weighted Sum Score)

Concept testing
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Forecasting)
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(Cost and Benefit Analysis)
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Fabric Glass Interlayer : Cost Structure
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Raw material inspection

Fabric positioning and layering on the
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Vacuum Bag Packing

Vacuuming

Heating Process
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Flow Process Chart

Location :  XXXIX Condominium, Bangkok, Thailand Summary
Activity : 3 Fabric Glass Installation Event Present
Date : 12-Feb-18 Operation 115
Operator : Installtion Team Transport 35
Method and Type Delay
Method : Proposed Inspection 30
Type :@ Material ~ Machine Storage
Time
Event Description Symbol
(Min)

Move the fist glass panel into the room O 9 D(O|V 15
Place the glass into the vertical position (5 |:> D|IO|V 7
Adject the glass into correct place (D) |=> DO V 5
Insert the plywood support under the glass in the left side of | (D :> DIO|V 2
Insert the plywood support under the glass in the right side of

({ o |(D|O|V 2
the glass
Move the second glass panel into the room (@) > D|IO|V 10
Place the glass into the vertical position (S |:> D|IO|V 6
Adject the glass into correct place () |:> D|IO|V 5
Insert the plywood support under the glass in the left side of

¢ = |D|O|V 5
the glass
Insert the plywood support under the glass in the right side of (l I:> DO V 7
Move the third glass panel into the room (@) D(O|V 10
Place the glass into the vertical position q |:> DO V 5
Adject the glass into correct place O I:> D|IO|V 3
Insert the plywood support under the glass in the left side of | (D I:> DIO|V 4
Insert the plywood support under the glass in the right side of - | (D I:> D(O|V 4
Input the silicone into the gap between glass panels 1 and 2

¢ |D|O|V 5
on the left side
Input the silicone into the gap between glass panels 1 and O I:> DO V 5
Input the silicone into the gap between glass panels 1 and (D] |:> D |0O V 7
Input the silicone into the gap between glass panels 1 and () I:> D|IO|V 3
Input the silicone into the gap between glass panels 2 and 3

o= |(DO|V 5
on the left side
Input the silicone into the gap between glass panels 2 and O I:> DO V 7
Input the silicone into the gap between glass panels 2 and () |:> DO V 2
Input the silicone into the gap between glass panels 3 and (ep] l:> D (O V 5
Input the silicone into the gap between glass panels 3 and

O |D|O|V]| ¢
ceiling on the top side
Input the silicone into the gap between glass panels 3 and Q| I:> D(O|V 2
Waiting for the setting of silcone (@) I:> E:E vV 30

—

Clean all installation area O/{ D D V 15

AT 71 WHUQINTEUIUNTANAINTEINANTLUAK
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Flow Process Chart

Location: Meeting Room - Head Office Summary
Activity : 3 Fabric Glass Interlayer Installation Event Present
Date : 21-Feb-18 Operation 36
Operator :  Installtion Team Transport 2
Method and Type Delay
Method : Proposed Inspection 7
Type Material ~ Machine Storage

Time

Event Description Symbol

(Min)
Clean the glass surface very strictly O\‘I:> DOV 5
Bring 3 rolls of the fabric glass interlayer into the room Olb DO V 2
Loosen the roll of fabric glass interlayer (5 |=> D | V 1.25
Remove the plastic liner out off the fabric glass interlayer () |=> D | V 0.5
Spray the water on the top of first glass surface |=> DlOolv 0.25
Apply rim of the fabric glass interlayer on the top side of glass q |=> DlOolv 0.25
Adjust the position of the fabric glass interlayer () |=> D | V 1
Remove the bubble inside the fabric glass interlayer during ()] |:> DO V ,
sticking by plastic trowel
Loosen the 2nd roll of fabric glass interlayer () => D | V 1
Remove the plastic liner out off the fabric glass interlayer (] |=> DO V 2
Spray the water on the top of first glass surface q |=> DlOolv 0.25
Apply rim of the fabric glass interlayer on the top side of glass q => DlOolv 0.5
Adjust the position of the fabric glass interlayer (0] => D (O V 1
Remove the bubble inside the fabric glass interlayer during O |=> DO V .
sticking by plastic trowel
Loosen the 3rd roll of fabric glass interlayer () |=> D D V 1
Remove the plastic liner out off the fabric glass interlayer () |=> D D V 1
Spray the water on the top of first glass surface () => DIO!V 0.25
Apply rim of the fabric glass interlayer on the top side of glass () |:> DlOalv 0.25
Adjust the position of the fabric glass interlayer (] |=> DO V 1
Remove the bubble inside the fabric glass interlayer during () |:> DO V .5
sticking by plastic trowel
Cut and remove the excess rim of fabric glass interlayer => DIOlvw 5
Inspect whole panel of the glass (@] |=> -q] V 2
Waiting untill the fabric glass interlayer is dried (@) |=> D [h V 5

= a a Yas v o o
AN 72 LLNUQNﬂS%U’JMﬂWi@ﬂ@NWﬁ@J 1811R3UNTITAN
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1.445 guUANG 73

Customer Satisfaction Mean, Image

Paired T for Image (Before) - Image (After)

n Mean 3StDev SE Mean
Image (Before) 98 §.000 1.09& 0.111
Image (After) 98 B.357 1.44% 0.146
Difference 98 -0.357 1.E866 0.188

Satisfaction Level (2-10)

6
95% CI for mean difference: (-0.731, 0.017)
T-Test of mean difference = 0 (vs # 0): T-Value = -1.90 P-Value = 0.061

ANT 73 HAAMULANFIUDIANRALTENINTEAUANUNIND L lUA UAMUEIZ9Y

Image (Before) Image (After)

Y99NTZAINATUNNT WWBUAUNAAN UNHALHNE ST UNTEIN

dIQ = L% =

Wenansandeszauanuianalaludiuguninveanszanarliiundi wguiu
a (% g ¢ Y o QU A 2 1 & A v ! = v
HandugiauddmTunsEan Tseauanulgeiedesas 95 nuimnuianelasmu
RPN 4 a v a ~ < X &
Unduedesovas 3.4 luvugA1AU UeUvUNINTgIUALNTUIIN 0.868 LTU

1.444 gnunnd 74

Customer Satisfaction Mean, Quality

Paired T for Quality (Before) - Quality (After)

N Mean StDev SE Mean
Quality (Before) 93 £.236 0.868  0.088
7 Quality (Afver) 98 £.551 1.444  0.146
Difference 98 -0.265 1.811 0.183

Satisfaction Level (2-10)

6 95% CI for mean difference: (-0.628, 0.098)

Quality (Before) Quality (After) T-Test of mean difference = 0 (vs # 0): T-Value = -1.45 P-Value = 0.150
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induedeiovaz 21.34¢ lurueiiaianulstuuninggiuanaain 0.868 LUy
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Customer Satisfaction Mean, Price

\

Q/ Paired T for Price (Before) - Price (After)

n Mean  StDev SE Mean
Price (Before) 98 8.1156 0.8617 0.0870
Price (Ahfter) 98 9.8163 0.5806 0.05288
Difference 98 -1.701 1.005 0.101

Satisfaction Level (2-10)

6
95% CI for mean difference: (-1.902, -1.43%9)

G (i) I-Test of mean difference = 0 (vs £ 0): I-Value = -16.76 P-Value = 0.000

ANT 75 HAAMULANFINVDIANRALTENINTEAUANNNINB L lUA T UIIANU8 B
ATZANATLUART WBUNUKNARN UNTANHNE S UNTZaN

A a P ) e P a o a )
® | {afiansaunDesEAUANUTaNela lUAUAMUNAINMANEVBINTLINANTLURAN LTEUNU
NANNUINAUENANNTUNTZAN NILAVANUUWTBDD5088Y 95 NUINANUNINBLIR1U
llanaandefovar 1.44 luraziiAianidosuunnnsguiaduain 0.813 Wu 1.44

d' dl‘ [ I v Y cl'ﬂ-l ) a [ v a (v I3

AN 76 FedalumivenneaniiunsuiuuTe wasiaunUseinneanan o

Trunndusialulusunen

Customer Satisfaction Mean, Variety

10 ‘

g,
&
E — N Y Paired T for Variety (Before) - Variety (After)
3
28
5 N  Mean StDev SE Mean
E Variety (Before) 98 8.503 0.813 0.082
b} Variety (After) 98 £.367 1.446 0.146
a7 Difference 98 0.136 1.728 0.175
G 95% CI for mean difference: (-0.210, 0.483)
Variety (Before) Variety (After) T-Test of mean difference = 0 (v3 # 0): T-Value = 0.78 P-Value = 0.438

ANT 76 HAAMULANGTIVBIANMRAYTLIINNTEAUANLNIND L lUAUALaINAaTY

Y94N5LINANTUAEN sUTUNAR N N ARUENE 1S UNTZAN
dll a = o = %4 a 3 a v = U
o L JaN915ND952aUANUNIND A lUAIUANNNISAARAIYINTEINANTWANT WgUuNU
NARNUNNAUNIAINTUNTZAN NILAUANUUITDDDID8AL 95 WUINAINUNIND LD
Winduedssesay 21.07 TuvaziAiaudssuuninsgivanasain 1.02 10w 0.74

ANUANA 77

Customer Satisfaction Mean, Installation

e
"
5 ° _—
T _—
3
E 8 PR oo Paired I for Installaticn (Before) - Installation (After)
1
3
5 H Mean StDev SE Mean
E 7 Inatallation (Before) 98 7.986 1.018 0.103
% Installation (After) 98 9.673 0.743 0.073
& B Difference 98 -1.687 1l.242 0.125
5 95% CI for mean difference: (-1.936, -1.438)
Installation (Before) Installation (After) T-Test of mean difference = 0 (vs # 0): T-Value = -13.45 P-Value = 0.000
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AARUIN ¥ (Appendix B)
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AANUIN A (Appendix C)

wuuaeun1uvadAly (Kano Questionnaire)
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WUUABUAINVRIAT LY NFuAAINNNANBaEAIna1IlukEAfu9 (Functional Form)
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AMANUIN 9 (Appendix D)
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(Test market by Consumers Response survey)
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