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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 (Table1). 

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 (Figure1). 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 2: 21 pairs of adjectives  

 

Table 1: Morphological features 
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Table 3: Respondents  

 

Figure 1: Survey form in Japanese and Thai  

 

         b) Thai people 

 

 a) Japanese people 
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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 

 

 a) Japanese people 

 

 b) Thai people 

 

Table 4: PCA scores of Japanese people and Thai people 

 

Table 5: Principal components of Japanese people and Thai people  

 

a) Japanese people 

 

Figure 2: Relationship among adjectives 

 

 b) Thai people 
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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.  
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