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ABSTRACT

The front grill is one of the most important parts on the automobile front design, and it is of
significance for automobile manufactures to understand consumers’ visual preference for its
design. Our purpose is to produce front grill panels that are more attractive for local consumers.
In this paper, the structures of visual impression in observing the front grills of Sport Utility
Vehicles (SUVs) and pickup trucks were investigated by using many adjectives and comparison
was made between Japanese and Thai consumers. Thirteen different front grills were chosen
from the best-selling automobile brands in the world as experimental stimuli. Semantic
Differential (SD) method was used to quantify visual impression, and twenty-one pairs of
antonym adjectives such as ‘glossy’ and ‘matte’” were selected from the result of our previous
investigation. Approximately two hundred people participated from Japan and Thailand in total.
SD data from the two nations were analyzed by Principal Component Analysis (PCA), and it was
clear that the structure of visual impression for a car front grill was different between Japanese
and Thais, in particular, the most important principal components were ‘luxuries feel’ and
‘sharpness’ for Japanese, whereas ‘stylishness’ and ‘lightness’ for Thais. The relationship among
adjectives on the first and second principal component diagram was also different between the
two nations. After connecting these results with morphological features, it will be useful for
manufactures to propose the more attractive products that match the preference of local

consumers.

* Corresponding author.
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1. INTRODUCTION

Thailand is one of the biggest nations in the ASEAN region, and its market has been rapidly
expanding. Recently, there are many factories of Japanese products such as cars and home
appliances and they are very popular in Thailand. We have researched the visual preference of
Thais to develop the automobile products matching the needs of the local customers [1] - [3].

The front grill is one of the most important parts on the automobile front design and it is
significant for manufactures to understand consumers’ visual impression for its design [4] [5].
This study aims to produce front grill panels that are more attractive to many consumers in
each nation in cooperation with a Japanese automobile parts manufacturer.

In our study, the structures of the visual image for front grills of Sports Utility Vehicles (SUVs)
and pickup truck were surveyed by using adjectives that express visual impression. And then the
experimental data was analyzed by Principal Component Analysis (PCA), and the results from

the two nations were compared.

2. METHOD

Thirteen front grills, which have different vertical length, design module and surface color
were selected from best-selling automobile brands in the world as experimental stimuli. These
three morphological features on a front grill will be used in the analysis of the relationship
between visual image and physical attribute. In our thirteen stimuli, there were a variety of grills
with vertical length from short to long, three types of design module: line-type, V-type, and
mesh-type, and the percentage of silver and black on the surface of a grill frame (Tablel).
Thirteen front view images of a SUV and a pickup truck were prepared and printed on A3 sized
photo paper as experimental stimuli.

The Semantic Differential (SD) method of a rating scale of seven steps was applied for this
survey (Figurel). Twenty-one pairs of antonym adjectives such as ‘glossy’ and ‘matte’, ‘ordinary’
and ‘special’, ‘luxury’ and ‘non-luxury’ were selected (Table2) from the result of our previous
survey to quantify visual impression for front grills. A survey form of SD method was written in
Japanese for Japanese respondents and in Thai for the Thais. Ninety-six Japanese and ninety-
seven Thais participated in total (Table3). After collecting SD data, it was analyzed by the PCA to
clarify the visual image structure of respondents.
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3. RESULTS AND DISCUSSION

The SD data from Japanese and Thai participants was compared through the PCA as shown in
Table 4. Four principal components that have an accumulated contribution rate of about 60%
were derived in each nation. The first principal component for Japanese includes ‘luxury’ and
‘fine-quality’ as adjectives with high score, whereas for Thais ‘cool” and ‘stylish’. The second

Table 1: Morphological features

GrillNo. | A | B | C | D | E F | G|H | J K| L|M
Length*1| S S I M| L S|{M|L|M|S SIM]| L L
Design®*2| L | V | L L LI M| M VIiL| M
Surface*3| S | S |SB| S| S| S B |B|B|S|SB|SB|B
*1 Vertical length of grill ... S: Short M: Middle L:Long
*2 Design module of grill ... L: Line-type V:V-type M: Mesh-type
*3 Surface color of grill ... S: Silver B: Black SB: Silver & Black
Table 2: 21 pairs of adjectives
Thailand English Japanese Japanese English Thailand
fuden complex ﬁﬁf; J— jﬁﬁﬂl:?; simple Feude
§77:A ordinary EED — Rl special AL
WgNe luxury B4 — | BRThL nonluxury nIzaan
nlaziivla impressive ENZ M3 — | EN&ROFBL unimpressive Livmlzeiiula
Liflazlslnnusiu plain RS — ARFAE flashy Rl
il advanced SR — | FEEMTHEL regressive A
flaiu dark &L — A5 bright A7
Whakunse straight-lined EiEsi — i1 o curving-lined iy
Liflalnd unstylish  |RABAYwaTHELN| — | REA1) vk stylish finlnd
i glossy D2PDHA — |  DPOiEL matte fndinu
[t 2-dimentional FEEST —_ SRR 3-dimentional )
wink cool =L — | H=ILTHW uncool [CHT
win heavy £ A — B light W
JLIT RN delicate 50y — LY strong udaunss
Haag passive 254 — | FHLYIL IR aggressive iU
Alau@unlmanen sporty AR—F1—1 | —| RABR—F4THL unsporty Lilau@usanien
Anfuatedaan | high-contrast | AFSRARMEELY | — (A FSARDEELY| low-contrast lalAansnriv
0 fine L — HAL rough Lt
Hlgnunmii low—quality LB THL — Ay fine—quality ARG
hiflagmls unappealing BHHTEN | — AL LA appealing Aagala
Tigey unfavorite UV — FELLY favorite 19U
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Table 3: Respondents

neenuvvremmnuay_ Weonddnsusumnedwislul

e ol S oo Mg g e
Nl {compier) =
. p—
. =
a) Japanese people
. i) ) Jap peop
. (santaesliY < S2VTH I8
X o PO —
s [ . WGcomgien 1 3 308 7 WG
5 e WlDedinary) 1 2 3 48 80 WGispecal)
) = - EGtay) 1 1 140 17 ARCG oy
" 123480 RO unmoressive)
- (ghoee, . BMGen) 1 3 4 s 8 R fashy)
. . v RANGisdanced) 1 1 34 3 8 1 RANTLLegressive)
» MiNdak) 1 f 345 81 BANbrghy
- p
™ WMAU straghted 1 2 34 5 8 1 @R Glving-ined)
- Gerl & AR aTENumst) 1 2 38 8 & 1 RSV atisyish)
i prrrr S SPOBbgossy) 1 1 145 4 1 200G mane)
" FENG 2 -Smentionsl) 1 2 3 4 3 8 7 QENGO-dmentionsl)
- L ) D—RGoo) 1 % 345 8 1 J—A T vuncool)
% S ) Bivres) 1 3340 0 Mg
= w Wivoeicate) 1 1 1045 8 1 Sivswong)
- O —
- o AR—F4—titwpory) 1 1 3 45 8 1 AR—T4 TGN unspory)
- llomgainiinee] WALFSALOWDehcontra) 1 2 3 4 3 0 1 IUAIRAOML low-contrast)
- P fs| w L I O,
) : - ENMTGLowauaky) 1 £ 14 8 & 1 ERG(fnequaly)
kol & 11348 81 WHMGempesing)
B W Gurtovorie) 1 1 3043 8 1 WELtavre) b) Thai people

Figure 1: Survey form in Japanese and Thai
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principal component for the Japanese includes ‘high-contrast’ and ‘rough’, and whereas the

Thais ‘light’. The third principal component in common in both nations is ‘simple’.

Table 5 describes the four principal components that are named after the adjectives by the

PCA. On the broader basis, a visual impression structure of Japanese people consists of two

Table 4: PCA scores of Japanese people and Thai people

a) Japanese people

b) Thai people

component! | component? | component3 | componentd component] | component? | componentd | component4
acumlated acumlated
contribution 0.331 0437 052 0578 contribution 0.371 0.444 0.505 0.565
rate(%) rate(%)
simple -0.364 -0.142 0.647 -0.13 simple -0.202 0.291 0614 -0.352
special 0.696 -0.015 -0.388 0.027 special 0.763 0.058 -0.233 -0.028
luxury 0.702 -0.207 -0.046 -0.125 luxury 0.679 0.109 -0.044 -0.201
impressive 0.696 0.208 -0.147 -0.025 impressive 0.75 0.089 -0.009 -0.147
flashy 0.656 0.385 -0.146 0.133 flashy 0.75 0.067 -0.104 -0.079
regressive -0.706 0.137 0.078 -0.1 regressive -0.727 -0.088 0.052 0.139
bright 0.498 0.357 0.404 0.33 bright 0.335 0.468 0.156 0.53
curving=lined 025 013 -0.334 0.226 curving=lined 0.23 0.164 -0.334 0417
stylish 0.699 -0.312 0.096 -0.035 stylish 0.776 0014 -0.026 -0.012
matte -0305 -0.395 -0524 -0.256 matte -0.29 -0.335 -0.303 -0.502
3-dimentional | 0.464 0.322 -0.27 0.235 3—dimentional| 0694 -0.06 -0.093 0134
cool 0.645 -0.345 0.197 -0.163 cool 0.787 0.042 0.067 -0.12
light -0.165 -0.33 0.129 0.782 light -0.169 0.692 -0.264 -0.266
strong 0.566 0415 0.066 -0442 strong 0.463 -0.464 0.434 0191
aggressive 0.688 0.366 -0.043 -0.051 aggressive 0612 -0.384 0.172 0.08
sporty 0.467 0017 0.203 0.032 sporty 0624 0.148 -0.092 -0.12
| high-contrast 045 0,501 0211 0.033 | high-contrast 0.4 -0.069 -0.195 0.364
rough -0376 0437 0.451 -0.132 rough -0.09 0.406 0458 0086
fine—quality 0.702 -0.387 0.136 -0.1 fine-quality 0743 -0.085 0198 -0.1
apeealing 0.742 -0.389 0.196 —0.02 apeealing 0.843 0.027 0.025 -0.114
favorite 0.695 -0413 0.283 0.032 favorite 0816 0.053 0.098 -0.152
Table 5: Principal components of Japanese people and Thai people
componentl | component2 | component3 | component4
Japanese people | luxuriesfeel | sharpness simpleness lightness
Thai people stylishness lightness simpleness gloss
1
PC2 1
PC2
light
(6]
rough 0.5 h\gh-contraﬂostmng | bright
[C] @ flash 0.5 ®
3—d|men:il:>rrl1§h éyggreswe ﬁimplkde
o impressive @ special )
regressive curving-lined Q curving-lined impressive
@ ] sporty special @ sporty @YY cool
fla varite
@ tylis|
1 _g.gimple 05 1 ! regrassive 3-diméntiofgh_apeealing
light luxuryg Pl B 6 s #high-contras Qir?e-qmlily PC1
matte § tylish matte
® fine-qualciggogé) . @ aggggssive
c favorite apeealing strong
-0.5 1 0.5

a) Japanese people

b) Thai people

Figure 2: Relationship among adjectives
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main factors; ‘luxuries feel’ and ‘sharpness’, whereas ‘stylishness’ and ‘lightness” were the main
factors for the Thais.

Figure 2 shows the PCA scores of each adjective on the first and second principal component
diagram. The horizontal axis describes the first principal component and the vertical axis the
second principal component. We can easily find the common and/or different points of features
between the two nations. For example, the distance between the two adjectives such as
‘appealing’ and ‘“fine-quality’ is very close in both nationalities, but about ‘bright” and ‘strong’,
close among the Japanese, far among the Thais.

4. CONCLUSION AND FUTURE WORKS

The visual impression structure for front grills was surveyed by the SD method and analyzed
by the PCA, and the results were compared between Japanese and Thais. We grasped that the
structure has common and different points in the two nations. Also, some effects of the
morphological feature to visual impression were found, for instance, the vertical length of a grill
would affect ‘stylishness’. After the survey, we designed new front grill for the Thais using
computer graphics (CGs) based on these results in cooperation with a manufacturer and
presented it at an exhibition of automobile parts in Bangkok. It received a high evaluation rate
by Thai visitors.

We are still analyzing the SD data by gender, age, and a lifestyle of respondents. New results
related to these attributes of consumers will be clear in near future. When the analysis is done,
many front grill designs using CGs should be created to confirm the effect of each
morphological feature. The results from the study will be useful for manufacturers to propose
more attractive products that match the preferences of local consumers.

REFERENCES

Yongsue, K. et al. (2015). A Study on Silver Metallic Color Preference: A comparison of
Responses by age and gender in Thailand. Proceedings of AIC 2015 TOKYO, 343-347.

Kawasumi, M. et al. (2015). A study on silver metallic color preference: A comparison of
responses between Japanese and Thai people. Proceedings of AIC 2015 TOKYO, 735-739.

Kou, S. et al. (2016). Studies on visual image structure of car front grill in Thailand. CSAJ 40(6)
56-57.

Yoon, H. (2015). Chinese sensitivity analysis for the interior design of the automobile.
International Journal of Affective Engineering, 16(4), 259-268.

Sato, H. (2016). Kansei evaluation for the front grill design of automobile. Transactions of
Japan Society of Kansei Engineering, 16(1), 51-60.

156





