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This research presents the pattern of relationship between consumer’s
perception toward product form and sub-component design elements by applying
Kansei engineering and association rules mining techniques. Concept of Kansei
Engineering assists in classifying emotion/feeling to affective degree in numerical
data. Association rules mining is applied in this study in order to optimize the pattern
of relationship among variables. The results will be used to recommend designer to
design new product. The process is separated into three steps: 1) collect information
from questionnaire 2) create inference system for association rules discovery 3)
extract design element from results. The data in our experiment consisted of 5,970
product evaluate records. Experimental results revealed eight strong association
rules with 5.0% Minimum Support, 9.5% Maximum Support, 50.0% Minimum

Confidence and 52.5% Maximum Confidence
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F : result set of frequent itemset (of different sizes)
F[k]  :setof frequent itemsets of size k (k-itemsets)
CIk] :setof candidate itemsets of size k
SetOfltemSets generateFrequentitemsets(int minSup) begin
F[1] = {frequent items}
for (k = 1; F[K] # &; k++) do begin
C[k+1] = generateCandidates(k, F[k])
foreach (transaction t € database) do
foreach (candidate ¢ € C[k+1]) do
if (c C t) then
c.count++
foreach (candidiate ¢ € C[k+1]) do
if (c.count = minSup) then

Flk+1] = F[k+1] U {c}

end

F=0

while (k 2= 1) do begin
F=FWU Flk]
K--

end

return F

end

T
o o

N 2-13 garndadiniuainglemnigasngties [1]
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C : result set of candidate itemsets of size k+1
c : candidate itemsets of size k+1
SetOfltemsets generateCandidates(int k; SetOfltemsets F) begin
c=
foreach (k-itemset f € F) do
foreach (k-itemset g € F) do begin
i=1
while (i < k) and (f[i] = g[i]) do begin
cli] = f[i]

end
if (i = k) and (f[k] < g[k]) then begin
c[k] = f[k]
clk+1] = glk]
if not hasInfrequentSubset(c, F) then
C=CU{c}
end
end
return C;
end
Boolean hasInfrequentSubset(ltemset c; SetOfltemsets F) begin
foreach (k-1) — subset of c do
if (s & F) then
return true
return false

end

T
o (%

WA 2-14 gaAAIEuTua3euALRLA A lamnuEe [1]
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PreCondition : all frequent itemsets have been computed
each itemset has two attributes:

count : “support” as an integer

size  :cardinality, i.e. number of items in itemset
foreach (frequent k-itemset f € F where k > 2do

generateRules(f, f)

generateRules(ltemset f, Itemset left) begin
rules.add(a, f\a) // set of result association rules
if (left.size-1 > 1) then
generateRules(f, a)

end

T
o o

N 2-15 gaAdIdniLasangAudNLS
216 AIRENINTAUMINGAINANNUS

Tudauliazuananszuaunisiumngrnduiugansaesngsially

o oy & 4 oas oy o a A

faneing SuszanTouianilaiduAaIwIL 5 Tlin Ae A1, A2, A3, A4, A5 Ing

& =y v ~ P | = & o e
918N TR AUATIGNAAAIIUANTIN  2-1 dayaluudazunduansdanismedudinnie
dJ < A d“l o dl | o o o a R
wikluiaavisanilnauuandis nawit 2-16 (unindtaeanszuaunIIinaLLessane iy

a a 14 1 k4 o 1 o :// ! dl

wanzeds unisdwnlemugadangueslugiudeys Tnedimieaiuayudusen 22

wlasidue w%ﬂa?’mﬁuﬁqmu 2 $18N1FANNVINUNA 9 F1UNIINIULENTU (2/9 = 22%)




TID ltemset

T100 A1, A2, A5
T200 A2, A4

T300 A2, A3

T400 A1, A2, A4
T500 A1, A3

T600 A2, A3

T700 A1, A3

T800 A1, A2, A3, A5
T900 A1, A2, A3

d‘ ¥ dgj a v
ANTINN 2-1 UBYATINTITUNIITRALUAN
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gufinyaanguieys WRaudeuraiayuiiu X
etTuusazuALRam iy ﬁmﬁumuﬁﬁmum
C, F,
ltemset Support —>  ltemset Support
{A1} 6 {A1} 6
{A2} 7 {A2} 7
{A3} 6 {A3} 6
{A4} 2 {A4} 2
{AS}] 2 {A5} 2

DINN 2-16 FRALININIIN N UURIBANBINNLANFA DT
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A319UAURLAR audayaangiuieya
C,an F, eTLusazLALALAR
C, C,
ltemset Itemset Support
—> A2 > (A1, A2) 4
{A1, A3} {A1, A3} 4
{A1, Ad} {A1, Ad} 1
{A1, A5} {A1, A5} 2
{A2, A3} {A2, A3} 4
{A2, A4} {A2, A4} 2
{A2, A5} {A2, A5} 2
A3, Ad} A3, Ad} 0
{A3, A5} {A3, A5} 1
{A4, A5} {a4, A5} 0

WrsunsuAaiuayuniu s

o 1 o dl o v
ﬂummumummuum%
F

2

Itemset
{A1, A2}
{A1, A3}
{A1, A5}
{A2, A3}
{A2, Ad}
{A2, A5}

Support

AN 2-16 F8ENIN1IN NN ULBEANBINH LB NIDEF(FR)
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A519LAUALAR

C,anF,

C3

Itemset

{A1, A2, A3}

{A1, A2, A5}

—>

= 1 o dl o 1%
WrsumsuAaiuayuniula

o 1 o dl o v
ﬂum@uumummuum%

ANUdaNA’NNF IUTANA
u a9 u

NI LR LALALAR

Cs

ltemset Support
{A1, A2, A3} 2
{A1, A2, A5} 2

F3

Itemset Support
{A1, A2, A3} 2
{A1, A2, A5} 2

A519LAUALAR

C,anF,

AC4

Itemset

—

WEsusuAaiuayuniule

o 1 o dl o v
ﬂummumummuum%

ANUdaNA’NNF IUTANA
u a9 u

NAULLARZLALALAR

C4
ltemset Support
I:4
ltemset Support

C, = =F, =0 = danasfiunganis

71191

lawmumpilangues e {A1), {A2), {A3},
{Ad}, {AB}, {A1, A2}, {A1, A3}, {A1, AB},
{A2, A3}, {A2, A4}, {A2, A5}, {A1, A2, A3},
{A1, A2, A5}

AN 2-16 F8ENINN1IN NN ULBEANBINH LA NIDEF(FR)
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2.2  ANAITHATNUIRENLNLIURY

2.21 Development of a design support system for office chairs using 3-D
graphics [6]
Tomio J., Kiyomi H., waz Nagamachi M. (1995) lfitiauassuuatiuayunig
o o P dl A % d”o o dl [ A ¥ v 1 a o
aanwuUd1uiu il uAresiananuuunnadntingn TARTARLABNHLINTINNTILAL
152 iulpan1714%93 Semantic differential (SD) auIANNENRUTIzMIN9N19U 52N
finedniineuw AuTudouesAilsznan (design elements) waansy it luadumuneids
ralnenisinssinysiouds  (Multivariate  analysis) wazdpiuldlugudoya @9

NARNEN 1A% sruuaztin il lfinauandindugiwlawinnsiazinld 19 ivaaanuuuiiig

2.2.2 A Kansei mining system for affective design [7]
Jianxin (Roger) J., Yiyang Z. k8% Martin H. (2006) ARmunszuLtqesindulaiie

diulgaldsaanisudasensunizes Kansei Inanisiiesdadnafinunaunnlilusainnau

o c

wsadudinyanisane (Sales record) UATINHATIBALBINARITUY (Product specification)

a dl =l | dI all [~ o [ o = v A o =
EIGIGREUSES T muummﬂu&mmmymmmwnmu@mm&@m NITNIUNNBN

]
A 9

ANANWUS (Association Rules Mining) tWedumngtuuumifuilsslominduiusnsaiy

D

ANABINIT MINITADN LA

2.2.3 Product Form Design using ANFIS-Kansei Engineering Model [8]
Kun-Chieh W. ka2 Sheng-Mao C. (2007) lAinauauinmn lan uuwuiauan
2943AINITNANINOLNDAWIINFUNGHTBIBIALTZNAUNTRBNULLTIMNZANA LAY
b % Y a :-// a a o Y a G
AEINI3UB9KLTINA TUReULINAzLIUHUIUNINIBIHARTUTAYENTTLAUNTIATIEVLL
ANAUTY (Analytic Hierarchy Process) uwarnagwinlfiilunguansAinmudny (Kansei
Word) wazdunaunaedtinuuuaIaesiaadn , “Adaptive network-based fuzzy inference
” v d‘ v o/ [ 6 1 s a o/ 6
system (ANFIS)” s ldiNaAumimnnduiudssndwesAtlssnauaesnaninmiuargnam
HARAUN Tnen1daeillfl s iud ssANEN NI EIauU LA a89129 ANFIS U NN (Neural
Network) Tanaaedilumsadan MP3 (MPEG 1 Layer 3) Nan19UssilunLNLULANae
% a a o dld 1 d‘ 1 o v a A
ANFIS 19i1s2@nEn1mn13nneuinandn NN wazmnnzdaunaziiginaaniuusndulaaan

naNTesTudiuesflszneauresnanineinsiamnisls
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2.2.4 Kansei Engineering for Design of Basic 3D Rectangular [9]

Toshio T., Yukihiro M. W&z Mitsuo N. (2005) @11l Kansei 1AgniLn13a8n 0Ll
y

Lfl‘lN i Tnelan1z luEesan @ uAINaNITAIUUA AN LLUILAY LAZAINATNNTRY

’&L‘VI@EINVIN@ﬂ‘U’]ﬂ T T9aznnUININANTUNAENTZLIRNNTIAINTINeN TNl Inedns1dau

a

wazANAdNazgnaAszilag luundiaeaiilu Non-Linear LUWWI1UT89 Genetic
Algorithm lun1smeaesazeanuuu@wasy 2 18 Ngnanalaallsunsuainnin 3D 41uau
4

AL 9anNNAT89FA2BEN9AR 9 (BRMTIEIL) X 4 (AINAIN) = 36 (FALLT) ANUIUATLEAS

A

a19un] (Kansei Word) Nldnmagauma 10 Au Lmvmmummmumm@mmmum@ 37 AU

v o

Lﬂuﬁﬂﬁﬂ‘]ﬂ”ﬁwﬂﬂﬂﬁ’mﬂﬂ’]@ﬂ ﬂzmmr«wmmwummﬁmqwuﬁﬂﬁm GRENMEIY WEInng

a

A

A1 (Linguistic  rules) Teazldununisuitauem NduiuiseninaedAlsznaunng

< A

aanuuuld mnmimmmwud’wé’mm’quﬁmLﬁquumﬂj TILAAIINANGIARATANUAL

v

wuolAsazan aanaawuludnsnaaunuansiaiuazivegiuA1AINAd192996918

319 Kansei Widszifiunnainniseanuuniilessdiudanynlidn Kansei Huansenuann

7U39uATANNANTATRINNTRRNILIL

2.2.5 Association Rule Mining for Affective Product Design [10]
Yang X., Wu D., Zhou F. Uag Jiao J. (2008) 151’11’1mummﬁﬁﬂﬁﬂizqﬂﬁm@ﬁﬁ
mﬁmﬂgmwﬁuﬁuﬁlﬁ@Lmm\ﬂﬁLﬁuﬁqmmz@ﬁuﬁ’@wdwmmﬁmmmm@nﬁwLLm
U3 NAN BT 98ALITNALNNIRANULL  AaxnAAETLNITaaNULLIIass LTI N ssinndl

WAy Tneiaengdusnussnuaudingannaaes namaaesazuLianiu 3 dunaune 1) saus

o a & =R o dl A % =R ¥ a 1 a o c
maﬁmﬂmmgmnmmumnLW@MLmummgmmm@uﬁmmm@mmm T18N7T
o a 9 = o o = o >
ﬂ’]‘ﬂﬁ‘].l’]ﬂﬂQWNg@ﬂLM@’]u@’]N’]?ﬂLL‘]J@\‘]SJ’W’]ﬂLL‘LI‘LI@‘ﬂ‘LIﬂ’]Ni@ 2) RANATNARARNNRILAL

1
o =

dAuviudiunnnign  3)  waanslfainduneunassazgninniuLenessyNAra9ANRAg

we'la sddeiila lineaeuiunisesnuuuLedsnLIsyNuAL Volvo

2.2.6 Kansei Engineering: A new ergonomic consumer-oriented technology for
product development [11]
Mitsuo N. (1995) 1nuade il lfsinguanssuaun1snmuntaninel s dosimnaTulat

Mnendesnugiuslnandadn “Kansei Engineering (KE)” Tnaldienuaaumunglian “iflum

aluatNuilanonuianuarauaninaesdistnanlsenansoe liiduiudouesfilszney

(translating technology of a consumer’s feeling and image for a product into design
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elements)” Tngaziistlszinnaes KE eanidu 3 dszinnae KE Type |, Il uaz 11l Inadszinm

KE Type | aziflunnsuenasAisenavaasuanineivdiiluasmlsenavtaalaanse desinn
[~ o = a o v 1 o 1 v dl

KE Type Il aziflunistinmalulagaaspanioimasidnnngae ANuans Wy ssULEmeamiey,

wuuAnaedlasstnatlszamnan LazssidaURsI TR UgNITN wazilszinm KE Type 111y

WULIRNABNNNT M IR AT AN G RS

2.2.7 Mining KANSEI Fuzzy Rules from Photos in the Internet [13]

H. Hotta, A. Takano and M. Hagiwara lfitiniauadunaunisinmilesnannian e

LLﬂﬂﬂgm@uLﬂ%mmﬂmwuuﬁmmiﬂm Tmﬂﬂﬂﬁﬂgmmﬂ% (Fuzzy Rules) m@qmm?ﬁﬂ

GRENFIY LLﬂﬂ‘ﬂ‘ﬂﬂ‘ﬂWﬂ‘ﬂ‘ﬂﬁJ@LL‘U‘U’&‘ﬂ‘Uﬂ’]&l LL@"’?“"]J‘LW]SJﬂ’]?Lﬂ‘LI?I‘ﬂN@Lsﬁ‘ﬂ?L'JF;ISJ’m“] LLGN’]M?J’%/EI‘?&

!
a

Minauedsnisnannsaninauléiiae liseslideyauuuseuninusiarlddayagdninuas

D

fayaudin (tag) Neguudwmeditnunu Tnaniswssandayanazizauiangunediinuas

U5uilgesdanesnu naansainnismnaesazuand limiudbenIsiieuetnaliilss@nsnan

v v
o

NIZENIORS) mumuﬂ@ 1) ?QU?QN%@N@?‘]JJW’]W 2) wenneasd

a o

FUABUN T B NN
4

10493 3) wiseNnTaNgadaya 4) aTnedieyaen uaz 5) wanng Fuzzy Rules

NYRI/UANNS
=<
. S|, s 2
TaUIAE - | £ 2 £
g (8|52 53 =
1T 8 g3 2
= <2 2
z
Development of a design support system for
X X X
office chairs using 3-D graphics
A Kansei mining system for affective design X X X
Product Form Design using ANFIS-Kansei
X X X
engineering Model
Kansei Engineering for Design of Basic 3D
X X X
Rectangular
Association Rule Mining for Affective Product
X X
Design
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# Rules Support Confidence
1 | K31->8CR 0.918 1.000
2 | Kb6->SCR 0.906 1.000
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N@mﬁmmzﬁﬁm‘}la SD1 (ANA7E) [min sup = 0.14 , min conf = 0.19]

ANSANAIULIN ANSANAUATITIN
autlsTudau [s%, c%] Aautsiudau [s%, c%]
K27 [14.1%, 28.3%] K26 [14.3%, 20.4%]
K55 [14.1%, 23.6%]
K05 [14.1%, 20.1%]
K31 [15.7%), 19.6%]
K56 [15.5%, 19.4%]

R399 4-5 mmﬁmﬁ:ﬁm@ SD1 (AINNA28)
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N@msamsﬁzﬁﬁ'mda SD2 (du1gl) [min sup = 0.056 , min conf = 0.18]

ANSANAIULIN ANSANAUATITIN
autlsTudau [s%, c%] Fautsiudau [s%, c%]
K05 [5.6%, 18.8%]
K31 [5.6%, 18.8%]
K35 [5.6%, 18.8%]

R399 4-6 mm'ﬁmﬁzﬁ%w@ SD2 (AUl

N@n'lﬁl,ﬂiﬁ:ﬁﬁ'mda SD3 (bU") [min sup = 0.08 , min conf = 0.15]

ANSANAIULIN ANSANAUATITIN
aulsTudau [s%, c%] Aawdsudau [s%, c%]
K11 (8%, 16.1%] K56 [23.3%, 29.2%]
K31 (8%, 16.1%] K26 [20.9%, 29.9%]
K36 (8%, 16.1%] K71 [19.7%, 32.9%]
K01 [19.1%, 38.3%]

R399 4-7 mmﬁmmzﬁ%m&m SD3 (1)

N@n'l'ial,ﬂi'mﬁ"ﬂ"a;da SD4 (1,;134) [min sup = 0.14 , min conf = 0.20]

ANSANAIULIN ANSANAUATITIN
autlsTudau [s%, c%] Aautsiudau [s%, c%]
K86 [15.9%, 26.5%] K56 [29.2%, 36.5%]
K11 [15.9%, 26.5%] K31* [26.4%, 33.0%]
K05 [15.1%, 21.6%] K11 [24.9%, 35.6%]
K31* [15.1%, 21.6%]

* prarlayuuazrAtANNTaiuIasaNEEnFulanInnd iy Fudeuasfilsznauazgnatuun

Tagidlafnuii

R399 4-8 mm'ﬁmiﬁzﬁ%w@ SD4 (1;34)




Namsami']:ﬁﬁ'mda SD5 (L1W3812114) [min sup = 0.10 , min conf = 0.10]
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ANSANAIULIN ANSANAUATITIN
autlsTudau [s%, c%] Fautsiudau [s%, c%]

K31 [12.5%), 15.6%] K38 [16.5%, 32.8%]
K86* [12.1%, 17.2%] K71* [16.3%, 27.2%]
K11 [11.1%, 15.8%] K56* [15.9%, 19.9%]
K56* [10.9%, 13.6%] K38 [15.7%, 39.0%]
K71* [10.9%, 18.1%] K26 [15.3%, 21.8%]
K11 [10.7%, 17.8%] K86* [15.1%, 21.6%]
K55 [10.7%, 17.8%] K16 [13.6%, 34.5%]

K01 [12.9%, 25.8%]

* prarlayuuarAANEaiuTas AN EnAulaNINnd iy Fudiuasfilsznauazgnatuun

1 v
Tagidlafnuiiu

FI1319% 4-9 HANNFALATITITBYA SD5 (WFEIILIN)

N@n'lﬁl,ﬂiﬁ:ﬁﬁ'mda SD6 (&4197%) [min sup = 0.15 , min conf = 0.20]

ANSANAIULIN ANSANAUATITIN
autlsTudau [s%, C%)] Fawdsiudau [s%, C%)]

K56* [22.1%, 27.7%] K56* [20.3%, 25.4%]
K31* [20.7%, 25.9%] K11 [19.5%, 27.9%]
K55 [19.3%, 32.3%] K31* [17.3%, 21.7%]
K27 [18.1%, 36.4%] K76 [17.3%, 34.5%]

K05 [16.9%, 24.1%]

K26 [16.5%, 23.6%]

* prarlayuuarAANTaiuIas AN EnAulaNInnd il Fudeuasfilsznauazgnatuun

Tagidlafuiiu

A13797 4-10 mmﬁmﬁzﬁ%w@ SD6 (@41914)




Namsami']:ﬁﬁ'mda SD7 (M@ a) [min sup = 0.15 , min conf = 0.20]
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ANSANAIULIN ANSANAUATITIN
autlsTudau [s%, c%] Fautsiudau [s%, c%]
K56* [18.9%, 23.7%] K56* [22.5%, 28.2%]
K71* [16.1%, 26.8%] K86* [21.7%, 31.0%]
K86* [15.7%, 22.4%] K31* [20.3%, 25.4%]
K11* [15.5%, 22.1%] K71* [19.9%, 33.2%]
K05 [15.5%, 22.1%] K11* [19.5%, 27.9%]
K31* [15.5%, 22.1%] K26 [17.1%, 24.4%)]
K38* [15.1%, 30.0%] K38* [16.5%, 32.8%]

* prarlayuuarAIANNTRTuIas AN AN UlaNINNd AL Fudeuasfilsznauazgnauun

Tagidlafnuiiu

A13197 4-11 HANM9TLATITITRsA SD7 (iuasit)

HaNSAAsIzUdaya SD8 (1luAuas) [min sup = 0.15 , min conf = 0.20]

ANSANAIULIN ANSANAUATITIN
autlsTudau [s%, c%] Aautsiudau [s%, c%]

K31* [20.7%, 25.9%] K11 [23.9%, 34.2%]
K05* [20.7%, 29.6%] K56 [23.3%, 29.2%]
K26* [19.5%, 27.9%] K26* [20.7%, 29.6%]
K86 [17.7%, 25.3%] K31* [19.5%, 27.9%]

K76 [19.7%, 27.9%]

K05* [19.5%, 27.9%]

* prarlayuuarAANNTaiuIasaNEEniulanInnd iy Fudeuasfilsznauazgnatuun

Tagidlafnuii

A3 4-12 HANTIATITidea SD8 (\uiues)




N@msamsﬁzﬁﬁ'mda SD9 (Lﬁmswumu) [min sup = 0.20 , min conf = 0.30]

ANSANAIULIN ANSANAUATITIN
autlsTudau [s%, c%] Fautsiudau [s%, c%]
K56 [25.4%, 31.7%]
K31 [28.4%, 35.5%]
K55 [24.3%), 40.7%]
K05 [23.9%, 34.2%]
K38 [23.9%, 47.6%]
K86 [23.1%, 33.0%]
K71 [22.9%, 38.3%]
K26 [22.7%, 32.5%]
K11 [21.3%, 30.5%]
K27 [20.1%), 40.5%]

A13797 4-13 HANN3TATIEITRLA SDI (WINHINNUNIL)

N@n'lﬁl,ﬂiﬁ:ﬁﬁ'mda SD10 (a91AINWY) [min sup = 0.25 , min conf = 0.40]

ANSANAIULIN ANSANAUATITIN
FaulsTudau [8%, c%] fautlsuday [s%, c%]
K56 [36.8%, 46.1%]
K31 [34.0%, 42.6%]
K86 [30.6%, 43.7%]
K11 [29.8%, 42.5%]
K71 [26.0%, 43.3%]
K76 [25.6%, 51.0%]
K05 [25.4%, 42.3%]
K26 [25.4%, 42.3%]

R399 4-14 HANT33ATIZIERLA SD10 (AINAIUNN)
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