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What are the Problems to Improve the Affective Quality
using Six Sigma Process?
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ABSTRACT

Objective: This study investigated the problems that could be faced with when engineers try to improve the affective
quality using the DMAIC model. Background: Affective quality is considered one of the most influential factors for the
competitive power of consumer products and many engineers make effort to improve the affective quality. Since the Six
Sigma process is effective and wide-used method for quality improvement, it can also be used to improve the affective quality.
However six sigma tools cannot be directly used for affective quality because of the subjective and qualitative characteristics
of the human affection. Method: Investigate the goals, processes and key factors of DMAIC model and find the difficulties
to use six sigma tools for the affective quality. Results: Most of the problems arise from measuring and quantifying the
human affective response level and understanding the relationship between the human affective factors. Conclusion: Both

the protocol for measuring human affection and the monitoring system to find the affective response change for the product
or service are required. Application: The results of this study could be helpful for the engineers not specialized in ergonomics

to improve the affective quality in systematic approach.
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1. Introduction
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2. Affective Quality
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Table 1. The structure of the affective responses and
corresponding affective quality

Affective . .
lovel Affective responses Quality
3rd Overall
level Core affect affective quality
Compositive
affective
: impressions :
Human 2nd . Aﬂ?ectl've Affectlve
level | impressions Simple quality factors
affective
impressions
Ist . Organoleptic
level Psychophysical response quality
Product/ . . Quality
Service Physical stimulus characteristics

3. DMAIC Model
62171k 1ol dErs o ehdef] Tk Aol
Mu|~E et AlgstEe HAoR FHE FHAY
7Y Ee Ao A, Yol R8s =FE A4S

N

=S4 - 2 1 A0S Ao A, 6411 79

F4E FR3k= AR ol 4oE 4 Sk
F&E 23] (Total Quality Management) & 7-9-oll:=

Ak A AEstARE 6A Ik 3lAEe] BE FA 9

T
el A8 g slow, 7R Astel dot afe W
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d 7P dubA 2l Ee] DMAIC &
EEEBE PR e PCREERE
e L za¥e] o ARFIAlL W
Al F ‘7H’\ W Eow A% 7HA9 CTQ(Critical
to Quality) & &gl F48& Frt.

DMAIC R9l& Define, Measure, Analyze, Improve,
Control®] oAtz th37} 22 5ebAlZ 7} (Shankar,
2009).
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4. Problems
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Hod AEE Q1S e A eARE HA & Al TR ket jlo] whes] o ZhAe) e At
T o, Aol meE BEstal sk ok A & 5 U RE 9 WSk B4 Wk 277] wiiel
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CTQ(Critical To Quality) 7894
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Aol Aadt dTE] AEste) 2 ovlE, AEst  wet dlolE e Wes s A eAbE Aok
¥ e A A7 A eE BEs] 28T ¢ e 7 @tk
QA o372 o] HEE ZATF] HAo] & o]Fo
A FHAEE AAs] FAAQ] o3| = o] & 4 Slrh olgloll = APz, 87 F W/ P BE 2R
EFS AYsto] FFo® FUs 2elA Hr) o] 5o
2 SN2 8 Aol A &A1 FHdFA L] Hke} Aol o]l = gle
W FAeAE 7L Tos BAe SHAAREY e W, AR Aged did AEFEAS Hrke] fla 1Eshe
A FHxEse] EAlelh Z1Ale egk Aol efyet Sl tigk A (Park et al., 2007) 9 2 54 =
Q7Ee] FA Hrolm g ZAubHol whel AFAe] vl ZEZ] #3 AgtEe] AdE Fart Qv ks e
TS e g olon, IAFAY ASKARJ BUHEY & Sk B7hs 7IAE ARSShs SR 94 W] 4
HHEAQl NS el S 253 S 354 22 & 84 A W) wiited A% 849 24 g g
E30] g5lo] PAolet A7ke] Agd Hrte] digk Azl Ade FAVE 2= ZAAQ] A ArEE gt
BE Frap| fEiAE et 22 ARRES aEstelor sk AElAR ] Aolis oldfste] st TR EF|
stk Hol Fas}}.
B F0A 2AE7Rs B2 w7l 42kel A 4.3 Step 3: Analyze
715 AR mystel S4sks AulA] HE74 (Psycho—
logical scaling) 8] EAlo|th. A2l SHEoE PEA A el A= dlelElE rRIskar Alske], CTQ A%
SAAE, IAAE, HEAESE AFEE F oloH 7 o ¥ & Folgtar s HARIAE Bk ¢4

of wet B4 7P Alge] Yom BAd e A wgsiste] AUAAE Astelo dth o) wAleAE v
[¢]
[e]

\

=4uPR-S HAA kool st} (Park, 2000). 917k 24 4
2 Magnitude estimation 713 22 H|HH =& ALE AL 7)FE 6A|anf WHES & 2jo)= gtk T8y B8
sh= Zlo] Efdsht 7] gold wiiel HAHER] g B¢} QI 7237kl Aol didt o7} 58 9
AE HEY o]9x}o] A % (semantic differential scale), HIAE A getshs 0 /FE HE = Qlrt olgA Azt
Stapel HE Fo] o] AREE I Qi) o] AEw s o] &= Agd v £84 A5 dAE vEE
oujo] £=9H Lo QIzte] 7= A &Y Hx 7+ Hol7} A&7 8H(Psychophysics) ©]tHGescheider, 1997)
< 2Aste] HEHER Mste] AMgsHE A97F B2l QIgte] e AL EA A=) V)9 vlFskA] ko
ol flelixe A A Al A3 A, A5 1A Tl o, ofe] 7k &84 547 BAow Agato] vEeht
gt AEet AA7E @) 7] Wi EAT AAEE B SAAE Hgs] 9
otsl= Zlo] fA] ok, AR FFE denkgolA =
Ay FGrte] Fojehs AAPAES EXuAS dE QIzte] e 7] AV EYE AR A58 v
e g Sl EEoolof dith SkolA AFFR FHara7o] g & th= Power lawE olafistolof sz, 1 o]/Fe] 7wt
Aol He AFEL sl fAke FHEAS 2t Sl sy dFels Ftelely] el AEAFA
TJolojof ahro]l AAE IHAAEE A S o] Fesith
Zb= AlEEo] AR o gttt EE JQlvitt MY Ak
7F BY8 5 AT A g2 2 FHES 7K ARE 4.4 Step 4: Improve
< W oRE e she AL 4 "9 kS E=EE
<l AZE 2 o QUvk B Al LRbE o R QIGEA A dAA EAY A 59k BA7) 9t
g7 Mol U PSS TY BATORE A IEHIJOH o]ZRE S FASEHE 2 thE ok
= A97 o o] YA E A& TE A A3E oA Aot 34 thEX] oS Ho|n], 728 ok
£ vehd F Qlvks AE fodof stk olgid AP o Ay Ee] €84 Sl Flolth By o] Al
5 ] AaAE S s ALY AFE F dlo] E24 549 HelE Qg 7 niExe] Wyl azo]
H A%5S S Al ok 3tk BE5:E A "olEe A 7 H3E w2 S AR FEI Ao YyeEAE &
X7 3¥ B8 E Eeo sk, I3V uldel b QlIstofof Sttt Q1] TS A=) AolE A - 9l
NQIZke] A Holh vhEAl vehn e ot el = HAASZEND: Just Noticible Difference) 7+ 912
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B2 S4R9 AOR A5 BALE
2 % gl wEolehd Aue o)t
dhgel s AAHER S4e wet 1
omz, A Fle] tet B AR Bl ol
HE} ol Foldl Fest gk

4.5 Step 5: Control

o] WAlellM = 7 &3 dhelstal deAARkE A
ato] maks RUER fof stk dnbrow FdT AlES
el tisk A WEE = A olA] gkom Agte

Foll whet misteit) webs de] dAlA o] Fash A

a7e] e EL TS

ol] Wgle] tigh AHe U-5S TR FYstoiof o
ths Aotk 71AA 542 Fdoxe Bxshe S4X7
FAEEAE ZRUE SR Flo] TN I EA A
= AT Ex EAA

o A EHE o] =
= A5 o2 Hslsly] vl #7134 0% HE
i f IR ST R
wlofof gt} o5 QA s UM AFT vke} o] IEF
A& Hrks) $e TEsE TR EZO] 9lojof &b, o)F
O r7 49 volHsRE HEd ] wst
FAE Foteta vg] Ao g 4 e AAEE
T Aol viEEit dA =Sy 7195 AAEEA A
T7h gs] e glov o]H g AAdEA ] Wste] o
g HlolEl S 4T = Qe AAEe] AN R Z2HA

1=
AR AGHOR FAsE R AT

N

ol

;

o 1o

hul
i) g{m il

5. Case Example

v

H SFAIRE 2903 = Aol AFs A 5
ARGE = RO AR AHEA 9FE m=
g 94 F sftolrh. e A Yolse] 9049
A& FIA717] Slell oS oAl Aslok 4] sfefst
7= H1A dth

DMAIC Eaks AHgste] Fd70 AEe] = Ao
ol AdFEAE A o aseiof & T8 AFE FA
O M FAME 290X 9] AAEE FE AApe) AE
] A ST

£ Ao Ao ALH] A A] AFEATL 27
o] FEE vfesit). o 3 7IH
dl, 2914 243 A-E FEAE oS 5S skl vk
2950 HE Bl A9A 22 A =

ofsit}, o] E7ke] AHTA £A4E 2>
295 229 B TR 2 AAAAE vpetst &
itk olefst YT w4 I FE AETkeel 93
Ty Flo| uighzlsict

Figure 104 ¢ 5= Qlzo] A %2 Al FA%, 4
T3k, zlolzhs F3l e Holtks w1 olso] A
Y wEEel| JEe vty IAITFRERE AA 3
o Arglo] 7Pg F23 Q9107 yolEn, o]F A9
A I EA CTQE A4 4= Qi

=74 Wl E 94 CTQR AFE A5zt 371= ¢
S TREZS FYITE QX AL thekel 25 gl
oJst JEFe W] HASEE FEst FrrE Y3l A A
AHEEE B Sds 2oA o] FAEES A9
A Q1A A, A O WEkst A ZEEF
THEolxjof it} Frtel Fojshs HAPAES A AlFE

& 6A12mboll A ARGEE SAIA 71
4 EAAE ezt e
gu e el et

ofN 4
>
T
i
>
1o
1o
o ®
o
o
Pl
-z

JE, e E zolol d=d], DOE (Design of Experiment)
7S F3 AT ¢ Qi o] S VEA o vhse H
9l el 52 WAdo] A wiSEe] s}, 5 <Igto]
ztol & AT = Qe i ol A =R A &9
7} QA E AEHF gt

e SAS AL AR W)= ) VEE S
F71AoR Hrietn AR /RS % B8 IMIEE
= Aske vk TY AFE AR ARSHAY Al
2 AlEo e A SOz g 71E AEe e TA
WEEE Ao R Akl 4 Qlo] FEAL ARl B
el Wttty 71E AFe IFEAT AA AEe
WAEA 55 BUkste] A2 e Al HRdds A
gatar s Yook stk ol & fleiA S WAl A
AE ZREZS ARgsto] ARAQl 1AL Hrks} v
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o FA3} 24730 FJHo] olFold 4

Affective
satisfaction
0.4 0.6
Luxuriousness | | Handiness
0.6 0.4 0.8 02
Feeling of Feeling of Feeling of
weight correctness depth

Figure 1. Affective structure of push button switch

6. Conclusion

FH AEAY Fado] Fxgel wet Azkgstoly
3Esh Topelfitnt ope} Udnt ARSI mdve
FA M AAEAS AT aA} she el 3H
A Qlek 1 QIZE 33 ) AgAd Aol el S0 %
el 71 Fehiok AARREe] el et Ak A &
L, ofell thgk ofsl] glo] A/dEdel et ATE FATe
2R AF7E Aol gk o A Fatal Q=
Aotk AdEAe FAN adH o AHEH 9
i 64120 RS A8eke] Aosithd AEEe v
= o] Foplld F19 matHela AAlH e Hod = 3l
& Zolth v A Sz Qe J=A oy &
Aol 621 Ee Adwdel AR AEslel ofuw
ol wormg, L AyelA oefdt FAIE A=

& AT
SEA AArgEt whe} o] AEAE 64 nF e R
b arestefol & o FAIRES elsh Table

Wl

i)

—L
e

o

[\
o\ %
B

% o

olaL AAIARl FAFHL AE fleiM = 9
theld et Eatekal e AdAdo] w2 QIRE AT Eel
g olell7k dashet. 1oyt ofgh A el ek A
ARl AF7E sk Yo w Ak ARl Fetsl|
= ol FEolnR AHHQ IEE ATE fEA=
g A AvE EUE Adsks 2o v st
a4 0] AEA] o2 el 7]
& FA 5AA ol EA FFS Al 2=
gk A Ql AT SFR A gtk

Table 2. Problems to improve the affective quality

using DMAIC model

Step

Problems

Define

Do the target customers have the same affective
preferences?

How to define the target customers' affective needs
which is very ambiguous and latent?

How to define the CTQs?

How to understand the latent relationship of the
customer's affective factors and which are more
important factor?

Measure

How to measure and quantify the human affective
response level?

Set up the measuring system and protocols of the
affective response level.

Analyze

Understand the relationship between the physical
stimulus and human sensibility responses.

Improve

How to design to improve the CTQ index?
Can the customer feel the improvement of the
affective quality?

Control

Monitoring the change of the customer's affective
quality level.
Periodic evaluation, accumulate the affective quality
data, predict the transition of the customer's affective
quality level.
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