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Global Regionality of Tactile Perception for Door Armrests

Toshiyuki Wada Yukio Mori Iza Husna Mohamad Hashim Takashi Maeno Kenjiro Takemua
Automobile interior is one of the most crucial factors for evaluating products’ value. During the evaluation, tactile
cue must play an important role in deducing product’s quality, however, the regionality of customer’s tactile perception
is in most cases neglected in previous studies. This study conducted sensory evaluation tests of door armrests in three
countries, Japan, USA and Denmark, which are representatives of East Asia, North America and Europe, respectively.
Eight samples of door armrests and 29 words expressing tactile sensations were used in the test. 167 participants in total
participated in the evaluation test, 53 from Japan, 64 from USA and 50 from Denmark. As results of factor analysis,
cluster analysis and multiple regression analysis, the following conclusion can be derived, i.e., although there is no
significant difference in preference perception of door armrests, the tactile perception structures are different among

three countries.
KEY WORDS: Vehicle development, Instrument panel, Exterior/Interior, Tactile Sense, Regionality, Perception (B2)

.1 C®»Iic D LIz AEERT Fa—F L ooh5. LL,

HENEOWNILE, £ OHEO/SAMEZIET 2 L Thlid T
R AE 2ROV, PR LRI 2 UE, EisE a2
EW@O%%E%%wtﬁﬁ,m , b, RREHSTH

EOWEEHWI LTS EERD. 29 LIERGEaEZEmL
THRSNHESE2BE L EHE L, Bck>Trlrans
I OMWE % BENE & T, E@ﬁw LA O RREHT
D120, BEEELSERETIMLERSHDH. —FHT, AORK
PR CTHEHECIEAENRE L, AN EHDORBGRNI—E
WZEED Z RN, E’?ﬁ%fbb<ﬁﬁ$‘f5 Z RS
TRV oL, EADREIELE - 2 BEC3UE, i8I
iof&f%&%@%ﬁ%<xTét%z%hé“%ﬁx@
MR O R E DR M 2 B iR 92 Z L3 TEAUL, HEE
D& REWRET O~ AT 0 H 7 N OFRFHIRE fpkgstns
BondZ Eickd.

AW IR E 2 AR Ty LD 5 5, HE)
HONIED K 9 IZ N &8I 2R T 5 5 R E~DF5-
DVRER SN TV B IZER Lz, T4, HENHEOPIEE
Sl BT AR OMIE AR ANA TN TN D & 9 L -, H
BELSA DI T, @Dt 7 @8 SRR 0010 47
B9 252 < OWFEAHE ST Y, MlEO BRI M

*20174-10 A 11 B 32 #E,

1) BEESS AR RS AT LT WA o =3P A MiFgER
(223-8526 fiEiibX H & 4-1-1)

2) FASHE T3 (KR  (732-0806 JA B e X Py ARmT 1-8)

3) BEMEZGEAR S T2 (223-8522 MfieriddbX H & 3-14-1)

HBERTS

T LTWFFE T, AlGRalk CHE R BN A FFO#iRE O )&
P, FRCHIEEICZ < OBLOA AL TOZR WO REUR TH
5.

UUEDOBERITHEA T, ABFETIE, AEEALERmO T
HFETHNIWENL N T T —L VA MXtRE LT, fih
JERERHHE 23T DHIEMEZ I SN 5 2 L 2 AL LTz,

2. YU T IVORE L Wi

R A LT 5 720D KT 77— L L A h O 7T
EWNBEENEA =D 6D T A F v 75 8 FlifH A =T LT
¥, BT VOEER, 30 FEOY T VERIIC L TCH
$A%%%ﬂ&%’;ofﬁot%ﬁiﬁmwi’%ﬁéﬂwﬁ
DERERHE) OFE RIS TS, b, FHliRE R
ﬁ%%/7w_ﬁ¢6772&~%ﬁ%ﬁwx%@#ﬁﬁé8
OOV TNVERAE. Fiz, VTN EORIROENR
RROFHEFERICEE L0 L 5, T _TOH 7 L3
S 55X 102 mm & 722 X 28T L, FHmA Y 7 L% Ui

L7z, 3EE L= SFEDY » 7NV A3 1 1T,

. BRERHI RIS K OV ik
3. L %%ﬁ&
fERIC BT A ERRRAHET A HILELE LT, 7 B
Semantic Differential Method (SD ) Z M 7=. 72d5, SD
BB DFHMIEEIZLL T O L 5 IE Lie. AEERaRic s
B HUENE 2B S 0NN B 72012, BREFHMIIC T 5 iHHEEC

SA3CE Vol.49,No.4,July 2018.

764



HEIH P77 — 4 L A+ Ofil&Rikic

BV 2 El

Table 1 Door armrest samples, surface material
and internal structure.

Surface material  Cross-section structure

#1 Resin

#2 Artificial leather

#3 Fabric

Cushion
[~ "Core” "]

Fabric

#5 Artificial leather

| _ Surface _ |

| Cushion 1 ]

| Cushion 2 |
Core

#6 Artificial leather

Surface

#7 Artificial leather

#8 Artificial leather

Table 2 Evaluation words for sensory evaluation.

Preference preferable pleasurable comfortable
fit cozy sporty

High-order -

tactile sense luxury shoddy thrilling
blissful relaxing refreshing
dry moist porous
rubbery hard velvety

Low-order irregular uneven sticky

tactile sense fluffy spongy soft
smooth rough bumpy
cool warm
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Fig.1 Hierarchical perception structure for
tactile sense.
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Table 3 Result of factor analysis for low-order
tactile sense. (a) Japan, (b) USA, and (c) Denmark.

(a) Japan (n = 53)

#1 #2 #3 #4 Commu-
(softy (rough)  (moist)  (cool) nality
soft .886 .840
fluffy .846 737
hard -.810 .818
spongy 728 .555
velvety .639 481
warm .622 409
porous 436 272
bumpy .694 .533
rough .691 .503
irregular .661 442
uneven .656 438
smooth -.503 464
moist .758 .612
dry -.610 408
sticky .554 322
rubbery 311 .249
cool 436 .386
Eigenvalue 3.896 2.305 1517 0.650
Cumulative
contribution 22.92 36.48 4540 49.22
rate
(b) USA (n = 64)
#1 #2 #3 Commu-

(rough)  (soft) (moist)  nality
rough .786 .652
irregular  .785 .624
uneven .743 575
bumpy .723 .565
smooth =712 527
fluffy 778 .621
spongy 737 .551
soft .680 .593
velvety .651 450
hard -597 .369
porous 518 .293
warm .358 .155
moist .783 .622
sticky 510 315
dry -.492 244
Eigenvalue 3.049 2.882 1.226
Cumulative
contribution 20.33 39.54  47.71

rate
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Table 3 continued.
(c) Denmark (n = 50)
#1 #2 #3 #4 Commu-
(soft) (rough)  (moist)  (cool) nality
soft .926 .718
hard -725 .690
fluffy .624 612
spongy .614 573
velvety 547 .566
uneven .840 .678
irregular .768 .639
rough .623 484
bumpy .606 427
smooth -.586 456
moist .621 406
sticky 573 .355
dry -.458 .295
rubbery 442 293
warm 547 445
cool -.528 291
porous .188 .083
Eigenvalue 3.541 2611 1246 0.615
Cumulative
contribution 20.83 36.19 4352 4714

rate
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Table 4 Result of factor analysis for high-order
tactile sense. (a) Japan, (b) USA, and (¢c) Denmark.

(a) Japan (n = 53)

#1 #2 #3  Commu-
(relaxing) (luxury) (thrilling) nality
relaxing .899 .831
fit .804 .684
cozy .783 .657
blissful 712 .665
refreshing .583 405
shoddy -.701 517
luxury .593 .610
thrilling .689 495
sporty .664 452
Eigenvalue 3.149 1.118 1.048
Cumulative
contributio 34.99 4242  59.07
n rate
(b) USA (n = 64)
#1 #2  Commu-
(thrilling) (relaxing) nality
refreshing .879 .872
blissful 793 .703
thrilling .708 .629
cozy .622 .703
sporty 494 374
fit 677 572
relaxing .632 .694
shoddy -.551 .34
luxury 440 .354
Eigenvalue 3.139 2172
Cumulative
contributio 34.88 59.02
n rate
(c) Denmark (n = 50)
#1 #2  Commu-
(relaxing) (thrilling) nality
cozy .878 .801
relaxing .793 .690
refreshing .649 .568
blissful 572 .603
thrilling .693 547
luxury .595 .616
fit 423 .289
sporty 422 .183
shoddy -.369 219
Eigenvalue 2.671 1.841
Cumulative
contributio 34.99 42.42
n rate
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preferable comfortable

R?=0.988

pleasurable

R?=0.946

relaxing

R?=0.946

(a) Japan (n = 53)

preferable comfortable

R?=0.946

pleasurable
R2=0.982

thrilling
R?=0.948

| rough |

relaxing
R?=0.946

(b) USA (n = 64)

preferable comfortable

R2=0.980 R2
\ %

thrilling
R?=0.961 R?=10.160
~

| soft

pleasurable

R?=0.959

(c) Denmark (n = 50)

Standardized multiple regression coefficient, a

N o>10 04>a20.1

= 10>a20.7 0.1>a

— 0.7>a204

Fig.2 Tactile perception structure for (a) Japan, (b)
USA, and (¢) Denmark. Line thickness and color
represent standardized multiple regression
coefficient. Solid and dash lines mean positive and
negative coefficient, respectively.
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Table 5 Number of participants in each cluster.
Number in bracket represents female participants.

(**p < .01, *p < .05)

Cluster #1 #2 #3 #4 #5
Japan 26(7)**  0(0) 12(2) 0(0) 15(3)*
USA 6(1) 8(6) 37(12)**  8(4)* 5(0)
Denmark 5(0) 13(10)* 22(11)* 0(0) 10(6)*
Total 37(8) 21(16)** 71(25) 8(4) 30(9)
preferable comfortable pleasurable
R2=0.995 R2=0.934

relaxing

R?=0.965

thrilling
R?=0.680

| rough | moist |

(a) Cluster #1 (n = 37)

comfortable pleasurable

R?=0.989

preferable

R?=0.913

y 4

R?=0.982

R?=0.884

| soft

(b) Cluster #2 (n = 21)

comfortable

preferable

R?=0.982

pleasurable
R2=0.979

R?=0.989

| rough |

(c) Cluster #3 (n =71)

BB ERiTS
768

T D BRI ITE R H D Z E b Dd. () 7 A Y IOk
FE, ARRAEICRIT D TR E ) R0 ER il ORE i
PEICRES B LTS ZLZRRL TV,

4.2, 7T AL ORER

1.1 B T2 T=E I & OIS, FEOVHIMER i Uiz 2

LEBHRLTWA. Lo, ;@WT IFAERNTHHEE =&
mﬁﬁmmunﬁjﬁﬁk i%/)%ﬁ‘% l‘iﬁ‘ﬁb\ @fl&b,
YR 167 £ DOLAE &I %r— RIEZ X DHBRE D7

FAR =W EAT -T2, FERER 5 1\TRT. 7oB, £HIOR
LT AKX VA3 T AKX —TCTOE LM E2EE LT-B
FERBREORER, AEREMAEZRLTND. K7 T AF—
ZNEN Q) BRARZ, QT r~—27 AL, ok
PERZ, QT AVDANET v~—T ABE, DT AY
HANDI, B) BRNET v~—0 A\NENT T AL —ThHDH
Np/AV YIRVAR

%7 T AL — ;FJ-LVC 3.3 Hi il TR Lf_ﬁ{ifﬁﬁmntuuﬁQKbh

comfortable

preferable
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pleasurable
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(d) Cluster #4 (n = 8)

comfortable pleasurable

R?=0.966

preferable

R2=0.974

relaxing thrilling

0.093

cool

R2=0.898

(e) Cluster #5 (n = 30)

Standardized multiple regression coefficient, a

EEN o>10 04>a201

mm— 10>a207 0.1>a

m— (0.7>a204

Fig.3 Tactile perception structures for (a)
Cluster #1, (b) Cluster #2, (¢) Cluster #3, (d)
Cluster #4, and (e) Cluster #5. Line thickness
and color represent standardized multiple
regression coefficient. Solid and dash lines
mean positive and negative coefficient,
respectively.
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Table 6 Result of correlation analysis among
countries. J, U and D represent dJapan, USA and
Denmark, respectively. (**p < .01, *p <.05)

Layer Factor Jeu usD D&J
preferable .962*  .989*  .937**
Preference comfortable | .983**  .952**  .928**
pleasurable | .962**  .912**  .910**
High-order  relaxing .954*  .984*  .932**
tactile luxury N/A N/A N/A
sense thrilling -.800*  .496 -.569
soft 991 979*  977*
Low-order 41, 835 084* 843
tactile ) " o .
sense moist .837 .856 .951
cool N/A N/A -.696
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Table 7 Result of correlation analysis among clusters. Note that cluster #4 is
neglected due to the limited number of participants in cluster #4.

(**p < .01, *p < .05)

Layer Factor 12 13 15 263 265 35

preferable .966**  .914* 878 .835"*  .816* .786*

Preference comfortable | .950**  .968**  .843** .965**  .842*  87T7*
pleasurable | .955**  .929** .889** 922 805" .808*

High-order  relaxing .981**  .980**  .890** .989**  .913**  .935**

tactile luxury N/A N/A N/A N/A N/A N/A

sense thrilling N/A .060 .664 N/A N/A 224
blissful N/A N/A N/A N/A N/A N/A
soft 977*  938*  .896**  .930**  .918"  .956™*

tﬁnﬁgrder rough 980"  -202  971** -180  .919* -244

sense moist -.109 471 T79* -.855"*  -632 .895**
cool 896  N/A .675 N/A .796* N/A
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Fig.4 Difference of tactile perception among three
countries and clusters. N, and N, are a number of
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