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This study aims to propose a new design method to help designers design new bags meeting customers' perception. The method is structured by a matrix that maps semantic values of customers' perception to product visual form and technical features (design attributes) of products to be manufactured. It leans on quality function deployment (QFD) concept to evaluate the relationship matrix between semantic adjectives and design attributes. The semantic values will be used to guide for designing new products. The method is in 2 steps. The first aims to create the customer-oriented bag matrix. The second aims to support how to use the customer-oriented matrix to design a leather bag.

INTRODUCTION

The idea of successful marketing has involved an effort to see products from the customer's or user's point of view [START_REF] Xue | Towards Female Preferences in Design -A Pilot Study[END_REF]. Designers need to deal carefully with possible interaction problem between customers and product interfaces. Reducing gap between customers and products is an important in product design. Nowadays the leather goods industry in Thailand is facing a severe competition in the global markets. Owing to quality and image, products from Thailand are often unsatisfied. The quality of product does not meet customer requirements. The image of product is not recognized from customers. Product did not express to identity. Efficient design and manufacture of products preferred by customers at competitive costs within shorter lead time over those offered by competitors is crucial to their survival [START_REF] Kwong | A methodology of determining aggregated importance of engineering characteristics in QFD[END_REF]. In order to compete with foreign competitors, it is necessary to adopt a design strategy coping with higher quality, reduced production cost and above all closer matching to consumer values. Quality function deployment (QFD) is an important product development method. It is most commonly used in the early phase of the design process. Engineers, technical development personals and quality experts have tended to use QFD to translate customer needs into product design characteristics. Marketers are more likely to use QFD to help design new product feature sets [START_REF] Pullman | A comparison of quality function deployment and conjoint analysis in new product design[END_REF]. In this study, we create a new design method to help designers design new bags meeting customers' perception. This approach leans on QFD concept to evaluate the relationship between semantic adjectives and design attributes. The proposed method is in 2 steps. The first aims to create the customer-oriented bag matrix. The second aims to support how to use the customer-oriented matrix to design a leather bag. The customer-oriented matrix will be used to guide for designing new products. This paper is organized as follows: Section 2 presents the literature review. Section 3 describes the proposed method and results. The results are discussed in Section 4. Conclusion is drawn in Section 5.

LITERATURE REVIEW

The literature review was achieved in the fields of quality function deployment and product design.

Quality Function Deployment

QFD, as a customer-driven tool, is generally used in the early phase of new or improved products/services design process [START_REF] Raharjo | Dealing with subjectivity in early product design phase: A systematic approach to exploit Quality Function Deployment potentials[END_REF]. QFD originated in the late 1960s and early 1970s in Japan from the work of Akao [START_REF] Akao | Quality function deployment: integrating customer requirements into product design[END_REF]. QFD is a systematic method for translating the voice of customers into a final product through various product planning, engineering and manufacturing stages in order to achieve higher customer satisfaction [START_REF] Chen | An evaluation approach to engineering design in QFD processes using fuzzy goal programming models[END_REF]. QFD has been used by many companies because of the following three basic reasons: to save design and development time, to focus on the satisfaction of customer and to improve communication at all levels of the organization [START_REF] Myint | A framework of an intelligent quality function deployment (IQFD) for discrete assembly environment[END_REF]. QFD is typically viewed as a four-stage process to design products that optimally meet customer needs. The first phase is to collect customer needs for the product (or customer requirements, customer attributes) called WHATs and then to transform these needs into technical measures (or technical requirements, product design specifications, engineering characteristics, performance measures, substitute quality characteristics) called HOWs. The second phase transforms the prioritized technical measures in the first phase into part characteristics, called Part Deployment. Key part characteristics are transformed in the third phase, called Process Planning, into process parameters or operations that are finally transformed in the fourth phase called Production Planning into production requirements or operations [START_REF] Chan | Quality Function Deployment: A Comprehensive Review of Its Concepts and Methods[END_REF].

Product Design

The visual appearance of products is a critical determinant of consumer response and product success. Judgments are often made on the elegance, functionality and social significance of products based largely on visual information that relate to the perceived attributes of products and frequently centre on the satisfaction of consumer wants and desires, rather than their needs [START_REF] Crilly | Seeing things: consumer response to the visual domain in product design[END_REF]. Kansei Engineering (KE) was founded at Hiroshima University about 30 years ago. It aimed at the implementation of the customer's feeling and demands into product function and design. Kansei engineering, as a kind of human ergonomic technology, can be defined as a methodology for translating human psychological processes such as feeling and emotion related to products into appropriate product design elements such as size, shape, and color [START_REF] Nagamachi | Kansei Engineering[END_REF]. Currently more and more models enabling stylistic innovation are proposed, which are based on the definition of design rules and their translation into product parameters [START_REF] Cappetta | Convergent designs in fine fashion: An evolutionary model for stylistic innovation[END_REF]. Chang et al. [START_REF] Chang | Expression modes used by consumers in conveying desire for product form: A case study of a car[END_REF] proposed five expression modes commonly used by consumers when attempting to convey their desires for product form. McDonagh et al. [START_REF] Mcdonagh | Visual product evaluation: exploring users' emotional relationships with products[END_REF] presented product personality profiling for evaluation mood boards and visual product evaluation. Many researcher studied product design in the field of fashion product. Bouchard et al. [START_REF] Bouchard | A European emotional investigation in the field of shoes design[END_REF] investigated the emotional of European people in the field of shoe design. Cappetta et al. [START_REF] Cappetta | Convergent designs in fine fashion: An evolutionary model for stylistic innovation[END_REF] proposed an evolutionary model of stylistic innovation that is the change in the aesthetic and symbolic elements of products and services. In the next section, we propose the method to help designers design new bags meeting customers' perception and present some results.

METHOD

This section describes an experiment led in sector of bags design. This method leans on QFD concept. This approach is structured by a matrix that maps semantic values of customers' perception to product visual form and design attributes of products to be manufactured. The method is focused on the customer-oriented matrix to help designers design new bags meeting customers' perception. This approach is in 2 steps. The first aims to create the customer-oriented bag matrix. The second aims to support how to use the customer-oriented matrix to design a leather bag. Then, the proposed method is tested by a selected bag company in Thailand. Results from customer-oriented bag matrix have been used to guide for designing new products. This approach followed the following steps:

Create the customer-oriented bag matrix

The first step leans on QFD concept to evaluate the relationship between semantic adjectives and design attributes. The structure of customer-oriented matrix is composed of 3 parts: semantic adjectives, design attributes and relationship between semantic adjectives and design attributes as shown in Figure 1. 

Semantic Adjectives

This part focused on the semantic adjectives that related to activity, lifestyle and taste of target customers. The semantic adjectives were collected from magazines and websites of luxury brand, which were chosen by fashion experts and chief designer. A list of 10 words was proposed. The following list of semantic adjectives was established: feminine, elegance, functional, compact, chic, simple, urban, comfortable, luxurious and classic.

Design Attributes

This part aims to classify the design attributes. They were analyzed by designers, engineers and pattern makers. It can be classified in 4 groups: shape attributes, material attributes, accessory and detail attributes, and manufacturing attributes.

• Shape attributes -It can be classified in 4 subgroups: type of shape, size, structure and complexity. The list of shape attributes is shown in Figure 2.

• Material attributes -It can be classified in 4 subgroups: Type of material, surface finishing, color and flexibility. The list of material attributes is shown in Figure 3.

• Accessory and detail attributes -It can be classified in 2 sub-groups: accessories and details. The list of accessory and detail attributes is shown in Figure 4.

• Manufacturing attributes -It can be classified in 2 sub-groups: stitching line and binding. The list of manufacturing attributes is shown in Figure 5. 

Relationship between semantic adjectives and design attributes

This part aims to evaluate the relationship values between semantic adjective and design attributes. It has 4 steps as shown in Figure 6. • Select products -The development design team selected sample products for interview target customers. The sample products classified from group of target customer. The criteria are age, career, life style and salary of this brand as shown in Table 1. This study focused on Thai women perception that are between 25-35 years old and selected 5 bags to test this method. Table 1: The example of criteria used to classify group of customers.

• Make questionnaire -The questionnaire focused on customers' perception to product visual form as shown in Table 2. • Interview target customer -This step is worked on paper by directly interview with target customers. The number of target customer has 50 persons. The target customer selected semantic objectives that expressed from bag. After that, selected design attributes that showed relation between semantic objectives and design attributes. In each semantic adjective can selected design attributes not over 2 attributes.

• Results -The results as shown in Table 3 illustrate semantic values which presented relationship between semantic adjectives and design attributes.

The values as shown in Table 3 were selected from the maximum value of each attribute. Then, Table 4 summarizes the average semantic values of each bag which were calculated from the maximum value of each bag.

Table 3: The results of the relationship between semantic adjectives and design attributes.

Table 4: The summary results of average semantic values of each bag.

How to use the customer-oriented matrix to design a leather bag

This step aims to find the suitable solution in bag design process. We proposed 2 principles for analysis data: similarity principle and combination principle.

Similarity Principle

This principle is used to design a new product from modifying some design attributes of existing products as shown in Figure 8. Regarding to the customer-oriented matrix, the design attributes which have maximum values will be used to guide for designing new product from existing ones. The design attributes which have minimum values will be removed to be replaced by another one. The discussion of these results will be detailed in section 4.

Figure 8: The concept of similarity principle.

Combination Principle

This principle is used to design a new product from combine the design attributes with maximum values as shown in Figure 9. Figure 10 shows an example of combination principle. 4) express comfortable, feminine and simple. This is not meet designer intention. As shown in Table 1, designers intend to design trendy bags. Normally, chic and urban are semantic values that related with trendy. Thus, designer needs to add chic and urban values to bag in order to meet customer's perception. In this case, the customer-oriented matrix applied with design principles (similarity principle and combination principle) will be used to guide for designing new products. Similarity Principle Table 4 5. Frame shape and soft structure were selected to guide for designing new bag according to chic and urban value. Other attributes are removed and replaced by new attributes which can be able to add chic and urban value. The new attributes can be able to bring from other bags or create a new one. The new bag from similarity principle shows in Figure 11. We removed pockets, changed handles and changed color. Owing to pockets didn't expressed chic and urban value. 

Combination Principle

From Table 3, the design attributes with maximum value were selected to design a new bag. The example focused on design attributes that express chic and urban value. From Figure 10, the new bag from combination principle shows in Figure 12 and 13. The new bag as shown in Figure 12 combined (S1-2), (H1-3), (T1-1) and (F1-1).

The new bag as shown in Figure 13 combined (S1-1), (H1-1) and (T1-1). 

CONCLUSION

This study proposed a new design method to help designers design new bags meeting customers' perception. The method is structured by a matrix that maps semantic values of customers' perception to product visual form and design attributes of products to be manufactured. The customer-oriented matrix leans on QFD concept to evaluate the relationship between semantic adjectives and design attributes. Results from customer-oriented matrix have been applied with design principles to guide for designing new products. This approach will lead further study in order to integrate with decision supporting system to assist designers determine the values in design process.
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  It included 2 parts: semantic values and design attributes. The semantic values have 10 semantic objectives for selecting. The scale values have a 5 degree Likert scale. A Likert scale is a psychometric scale commonly used in questionnaires, and is the most widely used scale in survey research. The design attributes are composed of 4 sub-attributes: shape attributes, material attributes, detail attributes and manufacturing attributes. In each sub-attributes have attribute not over 5 attributes that expressed to identity of product. The design attributes of each bag are not same every bag that depended on identity of bag.
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  illustrates results of average semantic values of each bag. The bag No.3 and No.4 have chic and urban value more than other bags. Then, we will use either bag to designing a new bag. The semantic values of bag No.4 show in Table
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