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ABSTRACT

Consumer tastes and market demand are critical elements in the success of a product. As a
result, in order to be successful, a product must have a design that meets the expectations of
consumers. The goal of this study is to create an air diffuser product inspired by Kansei.
Using the Kansei Engineering approach, this analysis was undertaken to improve the design
of an air diffuser in order to better suit the demands of the consumers. Kansei Engineering
was known for capturing and translating client perceptions into design elements (Kansei
words). This study and research has three major objectives: to investigate consumer
preferences for product design and characteristics of air diffusers, and to develop new air
diffuser designs in 3D modelling based on those choices. The goal of this study may be
accomplished by using a questionnaire survey to collect customer data. Questionnaires 1 and
2 will be used in this study, which will include a total of 100 participants. Questionnaire 1 is
used to gather information on the types and designs that customers want, while Question 2
is used to determine how respondents feel about the link between kansei terms and design
categories. One issue for product development in this setting is capturing consumer product
expectations and translating these subjective components into real product design. As a
result, Kansei Engineering tools were utilised in this study to classify and categorise Kansei
terms from consumer perception into characteristics, which helped with computation and
statistical analysis. The Kano method is used in questionnaire 2. The Kano model is helpful
in acquiring a comprehensive grasp of a customer's requirements. SPSS Data analysis
software has been used to analyze the collected data. The findings show that the majority of
consumers prefer air diffusers that are eye-catching, modern, attractive, and trendy. The
Pearson correlation was applied to analyze the factors that consumers need in the air diffuser.
The Pearson correlation analysis was carried out based on the study's purpose, and it was
between the Kansei word and the Kano questionnaire of the design profile. Overall, the
correlation between kansei words and the design of the air diffuser is high. It means if we
produce a product like an air diffuser with all the Kansei words, the new design of the air
diffuser will attract more buyers. Moreover, the correlation between kano and the design of
the air diffuser is only positive for Design A and Design D. In the conclusion, the results will
be represented by Kansei words obtained through a questionnaire survey and the analyzed
data gathered from consumer input utilizing Pearson's correlation. Based on the Pearson's
correlation, all Kansei words that have passed all validation procedures will be turned into a
final design of air diffuser that satisfies the customer's demands. At the conclusion of this
study, the results of the new air diffuser design will be represented by Kansei words obtained
through a questionnaire survey and the analysed data gathered from consumer input utilising
Kansei Engineering tools. Based on the emotional component of Kansei Engineering, all
Kansei words that have passed all validation procedures will be turned into a final design of
air diffuser that satisfies the customer's demands.

Keyword: Kansei engineering, Kansei word, SPSS software, Pearson correlation, Kano
Model.



ABSTRAK

Cita rasa pengguna dan permintaan pasaran adalah elemen kritikal dalam kejayaan sesuatu
produk. Hasilnya, untuk berjaya, sesuatu produk mestilah mempunyai reka bentuk yang
menepati jangkaan pengguna. Matlamat kajian ini adalah untuk mencipta produk peresap
udara yang diilhamkan oleh Kansei. Menggunakan pendekatan Kejuruteraan Kansei, analisis
ini dijalankan untuk menambah baik reka bentuk peresap udara agar lebih sesuai dengan
permintaan pengguna. Kansei Engineering terkenal kerana menangkap dan menterjemah
persepsi pelanggan ke dalam elemen reka bentuk (perkataan Kansei). Kajian dan
penyelidikan ini mempunyai tiga objektif utama: untuk menyiasat keutamaan pengguna
untuk reka bentuk produk dan ciri-ciri peresap udara, dan untuk membangunkan reka bentuk
peresap udara baharu dalam pemodelan 3D berdasarkan pilihan tersebut. Matlamat kajian
ini boleh dicapai dengan menggunakan tinjauan soal selidik untuk mengumpul data
pelanggan. Soal selidik 1 dan 2 akan digunakan dalam kajian ini yang melibatkan seramai
100 orang peserta. Soal selidik 1 digunakan untuk mengumpul maklumat tentang jenis dan
reka bentuk yang dikehendaki pelanggan, manakala Soalan 2 digunakan untuk menentukan
perasaan responden tentang hubungan antara istilah kansei dan kategori reka bentuk. Satu
isu untuk pembangunan produk dalam tetapan ini ialah menangkap jangkaan produk
pengguna dan menterjemah komponen subjektif ini ke dalam reka bentuk produk sebenar.
Hasilnya, alat Kejuruteraan Kansei telah digunakan dalam kajian ini untuk
mengklasifikasikan dan mengkategorikan istilah Kansei daripada persepsi pengguna kepada
ciri, yang membantu dengan pengiraan dan analisis statistik. Kaedah Kano digunakan dalam
soal selidik 2. Model Kano membantu dalam memperoleh pemahaman yang menyeluruh
tentang keperluan pelanggan. Perisian analisis Data SPSS telah digunakan untuk
menganalisis data yang dikumpul. Penemuan menunjukkan bahawa majoriti pengguna lebih
suka peresap udara yang menarik perhatian, moden, menarik dan bergaya. Korelasi Pearson
digunakan untuk menganalisis faktor yang diperlukan oleh pengguna dalam peresap udara.
Analisis korelasi Pearson telah dijalankan berdasarkan tujuan kajian, dan ia adalah antara
perkataan Kansei dan soal selidik Kano bagi profil reka bentuk. Secara keseluruhannya,
korelasi antara perkataan kansei dan reka bentuk peresap udara adalah tinggi. Ini bermakna
jika kita menghasilkan produk seperti peresap udara dengan semua perkataan Kansei, reka
bentuk baru peresap udara akan menarik lebih ramai pembeli. Selain itu, korelasi antara kano
dan reka bentuk peresap udara hanya positif untuk Reka Bentuk A dan Reka Bentuk D.
Kesimpulannya, keputusan akan diwakili oleh perkataan Kansei yang diperolehi melalui
tinjauan soal selidik dan data yang dianalisis yang dikumpul daripada input pengguna
menggunakan Pearson's korelasi. Berdasarkan korelasi Pearson, semua perkataan Kansei
yang telah melepasi semua prosedur pengesahan akan diubah menjadi reka bentuk akhir
peresap udara yang memenuhi permintaan pelanggan. Pada akhir kajian ini, hasil reka
bentuk peresap udara baharu akan diwakili oleh perkataan Kansei yang diperolehi melalui
tinjauan soal selidik dan data yang dianalisis yang dikumpul daripada input pengguna
menggunakan alat Kansei Engineering. Berdasarkan komponen emosi Kansei Engineering,
semua perkataan Kansei yang telah melepasi semua prosedur pengesahan akan diubah
menjadi reka bentuk akhir peresap udara yang memenuhi permintaan pelanggan.

Kata kunci: Kejuruteraan Kansei, kata Kansei, Perisian SPSS, Korelasi Pearson, Model
Kano.



ACKNOWLEDGEMENTS

In the Name of Allah, the Most Gracious, the Most Merciful

First and foremost, | would like to thank and honour Allah, the Almighty, for providing me
with the power and ability to successfully complete this project analysis. | might wish to
categorical my feeling to my supervisors. Dr. Kamarul bin Amir Mohamed which assist,
stimulating suggestions, encouragement and steerage helped me altogether the time of
analysis for and writing to the present thesis. | would to express my heartfelt gratitude to
everyone who assisted me in completing my thesis.

I would like extend my thankful to Universiti Teknikal Malaysia Melaka, for giving
opportunities to do my thesis, willing to help for distribute the questionnaire to customer and
complete the questionnaire by achieving the target.

Last but not least, | want to express the deepest appreciation to my loving parents, En Mohd
Zaki Bin Nor and Nik Hasni Binti Nik Man, for their support and encouragement throughout
my life. For their unending support, love, and prayers, | extend my eternal gratitude to all of
my siblings, Mohammad Amsyar, Mohammad Mustagim, and Nur Hanis. | should also like
to express bless to my cherished friends for their unending boost and assistance. Lastly, |
would like to show my thankfulness to everyone who has assisted, supported, and inspired
me to pursue my studies.



TABLE OF CONTENTS

PAGE
DECLARATION
APPROVAL
DEDICATION
ABSTRACT [
ABSTRAK i
ACKNOWLEDGEMENTS iii
TABLE OF CONTENTS iv
LIST OF TABLES vii
LIST OF FIGURES Xi
LIST OF APPENDICES XVi
CHAPTER 1 INTRODUCTION 1
1.1 Background 1
1.2 Problem Statement 4
1.3 Research Objective 5
1.4 Scope of Research 5
1.5  Report Outline 6
1.6 Summary 7
CHAPTER 2 LITERATURE REVIEW 8
2.1 Introduction 8
2.2 New Product Development (NPD) 8
2.2.1 Eight Stages of New Product Development (NPD). 10
2.3 Kansei Engineering 14
2.3.1 History of Kansei Engineering 15
2.3.2 Basic of Kansei Engineering 16
2.3.3 The Kansei Word 17
2.3.4 The Principal of Kansei Engineering 19
2.3.1 Application of Kansei Engineering 27
2.4 Advantages of Kansei Engineering 27
2.5 Kansei Product 28
2.6 Measuring Kansei 29
2.7 Product Image Design Integrated Decision System 29
2.8 Kano Model 30
2.8.1 Kano’s model of customer satisfaction 30
2.8.2 Advantages of Kano Model 32



2.9

2.8.3 Kansei Engineering (KE)
Summary

CHAPTER 3 METHODOLOGY

3.1
3.2
3.3

3.4

3.5

3.6

Introduction

Planning of the Study

Phase I (Study)

3.3.1 Study and Research Kansei Engineering
3.3.2  Product Selection

3.3.3 Problem Statement

3.3.4 Getting Product Sample

3.3.5 Classify The Element of Product
Phase Il (Preparation and calculation)

3.4.1 Construct Questionnaire 1

3.4.2 Distribute Questionnaire 1

3.4.3 Obtaining Product Information
3.4.4 Construct Questionnaire 2

3.4.5 Distribute Questionnaire 2

3.4.6 Analyzed The Data

3.4.7 Standard Deviation and Correlation Evaluation
3.4.8 Categorize The Customer’s Demand
Phase 11l (Classification and Verification)
3.5.1 Morphological Chart

3.5.2 Sketch The Model

3.5.3 Generating The New Design
Summary

CHAPTER 4 RESULTS AND DISCUSSION

4.1
4.2
4.3

4.4

4.5

Introduction

User Requirement Preliminary Survey
Analysis of Questionnaire One

4.3.1 Section 1(a) — Demography Information
4.3.2 Section 1(b) — Product Background
4.3.3 Section 2(a) — Consumer Perception
4.3.4 Section 2(b) — Kansei Word

4.3.5 Section 3 — Market Information
Analysis of Questionnaire Two

4.4.1 Section 1a — Demography Characteristic
4.4.2 Section 1b — Product Attributes

4.4.3 Section 2 — 6 Design of Air Diffuser with Kansei Word.

4.4.4 Section 3 — Kano questionnaire.
4.45 Correlation Analysis

4.4.6 Design Skecth

4.4.7 Pugh method

4.4.8 Final Design

Summary

33
43

44
44
44
46
46
46
47
47
47
48
48
48
49
50
51
51
52
58
59
59
59
60
60

62
62
62
63
63
67
69
70
71
75
75
78
81
118
122
139
142
144
145



CHAPTER 5 CONCLUSION AND RECOMMENDATIONS 147

5.1 Conclusion 147
5.2 Recommendation 149
REFERENCES 150

APPENDICES 153

Vi



LIST OF TABLES

TABLE TITLE PAGE
Table 2.1 The details description of the sources. 33
Table 3.1 Kansei Words. 50
Table 3.2 Values ranging from -1 to +1 (Glen, 2011). 57
Table 4.1 Gender respondent. 75
Table 4.2 Age Respondent. 76
Table 4.3 Occupation Respondent. 77
Table 4.4 First Preference 79
Table 4.5 Price Preferences 80
Table 4.6 Type of Material 81
Table 4.7 Handling for Design A 82
Table 4.8 Modern for Design A 83
Table 4.9 Eye Catching for Design A 84
Table 4.10 Attractive for Design A. 85
Table 4.11 Trendy for Design A. 86
Table 4.12 Overall for Design A. 87
Table 4.13 Handling for Design B. 88
Table 4.14 Modern for Design B. 89
Table 4.15 Eye Catching for Design B. 90
Table 4.16 Attractive for Design B. 91
Table 4.17 Trendy for Design B. 92
Table 4.18 Overall for Design B. 93

vii



Table 4.19 Handling for Design C.

Table 4.20 Modern for Design C.

Table 4.21 Eye Catching for Design C.

Table 4.22 Attractive for Design C.
Table 4.23 Trendy for Design C.
Table 4.24 Overall for Design C.
Table 4.25 Handling for Design D.

Table 4.26 Modern for Design D.

Table 4.27 Eye Catching for Design D.

Table 4.28 Attractive for Design D.
Table 4.29 Trendy for Design D.
Table 4.30 Overall for Design D.
Table 4.31 Handling for Design E.

Table 4.32 Modern for Design E.

Table 4.33 Eye Catching for Design E.

Table 4.34 Attractive for Design E.
Table 4.35 Trendy for Design E.
Table 4.36 Overall for Design E.
Table 4.37 Handling for Design F.

Table 4.38 Modern for Design F.

Table 4.39 Eye Catching for Design F.

Table 4.40 Attractive for Design F.
Table 4.41 Trendy for Design F.

Table 4.42 Overall for Design F.

viii

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117



Table 4.43 Result of Kano questionnaire.

Table 4.44 CS-coefficient.

Table 4.45 The Data Correlation of Kansei word about Design A.

Table 4.46 The Data Correlation of Kansei word about Design B.

Table 4.47 The Data Correlation of Kansei word about Design C.

Table 4.48 The Data Correlation of Kansei word about Design D.

Table 4.49 The Data Correlation of Kansei word about Design E.

Table 4.50 The Data Correlation of Kansei word about Design F.

Table 4.51 The correlation between Kano questionnaire and Kansei word of product
Design A.

Table 4.52 The correlation between Kano questionnaire and Kansei word of product
Design B.

Table 4.53 The correlation between Kano questionnaire and Kansei word of product
Design C.

Table 4.54 The correlation between Kano questionnaire and Kansei word of product
Design D.

Table 4.55 The correlation between Kano questionnaire and Kansei word of product
Design E.

Table 4.56 The correlation between Kano questionnaire and Kansei word of product
Design F.

Table 4.57 Summary of The Correlation Between Kansei Words and The Design of
The Air Diffuser.

Table 4.58 Summary of The Correlation Between Kano and The Design of The Air

Diffuser.

118

120

123

124

125

126

127

128

129

130

131

132

133

134

135

137



Table 4.59 Morphological chart. 138

Table 4.60 Pugh method. 143



LIST OF FIGURES

FIGURE TITLE

Figure 1.1 Product Design Process of Kansei Engineering.
Figure 1.2 Example of Air Diffuser.

Figure 2.1 The Framework of New Product Development.
Figure 2.2 Process Architecture of Kansei Engineering.

Figure 2.3 The Process of Kansei Engineering.

Figure 2.4 Kansei Gateway.

Figure 2.5 The principle in Kansei Engineering.

Figure 2.6 Kansei Engineering Type I.

Figure 2.7 System structure of Kansei Engineering System.
Figure 2.8 Diagram of Hybrid Kansei Engineering System.
Figure 2.9 Structure on of Kansei Engineering System Type IV.
Figure 2.10 Structure on of Kansei Engineering System Type V.

Figure 2.11 Structure on of Kansei Engineering System Type V1.

Figure 2.12 The product image design integrated decision system.

Figure 2.13 Kano’s model of customer satisfaction.
Figure 3.1 Framework of Study
Figure 3.2 Phase | of the study.

Figure 3.3 Phase |1 of the study.

PAGE

10

16

17

18

20

21

22

23

24

25

26

29

31

45

46

48

Figure 3.4 The Preliminary Survey using Online Google Form (Section 1 and Section

2).

Figure 3.5 Obtaining product information.

Xi

49

50



Figure 3.6 The Main Survey using Online Google Form.

Figure 3.7 SPSS Software.

Figure 3.8 Variable view.

Figure 3.9 Define the variables.

Figure 3.10 Define The Label and Value.

Figure 3.11 Basic statiscal menu.

Figure 3.12 Bivarate correlations.

Figure 3.13 Result correlations.

Figure 3.14 Graph of correlation.

Figure 3.15 Phase 111 of the study.

Figure 4.1 The analysis of respondent gender in percentage.

Figure 4.2 The analysis of respondent age.

Figure 4.3 The analysis of respondent rage.

Figure 4.4 The analysis of respondent state origin.

Figure 4.5 The analysis of respondent background education.

Figure 4.6 Analysis of respondents to determine if they have an air diffuser or not.

Figure 4.7 Analysis of respondents how frequently do respondents use air diffusers.

Figure 4.8 Analysis of respondents about the price they prefer for air diffusers.

Figure 4.9 Analysis of respondent choose for air diffuser.

Figure 4.10 Analysis of the condition of the air diffuser that attracted the respondents
to buy.

Figure 4.11 Analysis of kansei word.

Figure 4.12 Analysis of Design A.

Figure 4.13 Analysis of Design B.

xii

51

54

54

55

55

56

56

57

58

59

64

64

65

66

67

67

68

69

69

70

71

72

72



Figure 4.14 Analysis of Design C.

Figure 4.15 Analysis of Design D

Figure 4.16 Analysis of Design E.

Figure 4.17 Analysis of Design F.

Figure 4.18 The analysis of respondent gender.

Figure 4.19 The analysis of respondent age

Figure 4.20 The analysis of respondent occupation.

Figure 4.21 The analysis of respondent for their first preference towards the air
diffuser.

Figure 4.22 The analysis of respondent for their price preference.

Figure 4.23 The analysis of respondent for type of material.

Figure 4.24 Handling for Design A

Figure 4.25 Modern for Design A

Figure 4.26 Eye Catching for Design A

Figure 4.27 Attractive for Design A.

Figure 4.28 Trendy for Design A.

Figure 4.29 Overall for Design A.

Figure 4.30 Handling for Design B.

Figure 4.31 Modern for Design B.

Figure 4.32 Eye Catching for Design B.

Figure 4.33 Attractive for Design B.

Figure 4.34 Trendy for Design B.

Figure 4.35 Overall for Design B.

Figure 4.36 Handling for Design C.

Xiii

73

73

74

75

76

7

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94



Figure 4.37 Modern for Design C.
Figure 4.38 Eye Catching for Design C.
Figure 4.39 Attractive for Design C.
Figure 4.40 Trendy for Design C.
Figure 4.41 Overall for Design C.
Figure 4.42 Handling for Design D.
Figure 4.43 Modern for Design D.
Figure 4.44 Eye Catching for Design D.
Figure 4.45 Attractive for Design D.
Figure 4.46 Trendy for Design D.
Figure 4.47 Overall for Design D.
Figure 4.48 Handling for Design E.
Figure 4.49 Modern for Design E.
Figure 4.50 Eye Catching for Design E.
Figure 4.51 Attractive for Design E.
Figure 4.52 Trendy for Design E.
Figure 4.53 Overall for Design E.
Figure 4.54 Handling for Design F.
Figure 4.55 Modern for Design F.
Figure 4.56 Eye Catching for Design F.
Figure 4.57 Attractive for Design F.
Figure 4.58 Trendy for Design F.
Figure 4.59 Overall for Design F.

Figure 4.60 Kano Graphic Air Diffuser

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

121



Figure 4.61 Design A from The Consumer Selection.
Figure 4.62 Design B from The Consumer Selection.
Figure 4.63 Design C from The Consumer Selection.
Figure 4.64 Design D from The Consumer Selection.
Figure 4.65 Design E from The Consumer Selection.

Figure 4.66 Design F from The Consumer Selection.

Figure 4.67 Sketching 1.
Figure 4.68 Sketching 2
Figure 4.69 Sketching 3.

Figure 4.70 3D Drawing Prototype.

XV

123

124

125

126

127

128

140

141

142

144



LIST OF APPENDICES

APPENDIX TITLE PAGE
APPENDIX A Preliminary Survey 153
APPENDIX B Main Survey 161
APPENDIX C Gantt Chart of Overall PSM. 180
APPENDIX D Kano Functional and Dysfuntional. 181
APPENDIX E Sketches-Hand Sketching version 188
APPENDIX F Engineering Drawing of the Final Design 191
APPENDIX G Turnitin Result 195

XVi



LIST OF SYMBOLS AND ABBREVIATIONS

KE - Kansei Engineering
KW - Kansei word
NPD New Product Development

XVil



CHAPTER 1

INTRODUCTION

1.1  Background

Consumer goods manufacturing capacity has risen on a never-before-seen scale in
the last few decades. New national and international competitors emerge, and marketplaces
around the world are rapidly globalizing. As a result, changes play a larger role, resulted in
shorter product life cycles than previously. Product design is one of the approaches that can
be used to cope with the increasingly fierce competition. Since it is possible that consumers
will form their first opinion of a product based on its appearance, the appeal of the product
cannot be distinguished from its appearance. The aesthetic value or beauty of a product's
display is closely linked to its ability to attract potential customers. It's also worth noting that
the product design will have a distinct benefit or feature of the product or service as

compared to competitors (Tama et al., 2015).

Kansei Engineering could be a theory that focuses on psychology, design science,
perception, and different subjects which will facilitate humans understand engineering
technology. Kansei Engineering not only assists manufacturers in gaining a better
understanding of their customers' perspectives, but it also streamlines the product
development process and lowers design costs. Kansei Engineering is a method of examining
how a user's sensibility interacts with a product's design aspects using engineering
technology. It has the ability to turn consumers' perceptual desires into product design

elements and production technologies (Xue et al., 2020). Figure 1.1 show the modern





