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 Background: Kansei Engineering (KE) is a method that used to measure human 

emotions and relate them with certain product properties so that it can be designed to 

meet the intended feelings or emotions.  However, this method hasn't been applied into 

sonification context. Sonification is the use of non-speech sound to represent 

information to the users for communication or interpretation purposes. These 
perception and interpretation of sound can be influence by emotions. Hence, this 

research investigates on how to embed the right and intended emotions or feelings into 

sound to design better sound by using Kansei Engineering approach that can applies 
into sonification in a wide range of domains. Objective: This research applies by 

incorporating Kansei into sound design as alternative to previous sound design 

approach where Kansei Engineering is adopted to measure and embed the Kansei into 
sound design.   Results: The result has showed that the sound sample used can evoked 

certain emotions and feelings of the users based on the sound parameters. Conclusion: 

In conclusion, the research showed that physical properties of sound are able to induce 

emotional reactions of humans. 
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INTRODUCTION 

 

Sonification has been commonly used in 

applications to display information to the users. It has 

become an alternative or complement approach to 

support visualization especially for visually impaired 

users, older users or in situations where the user eyes 

are loaded with other visual tasks.  According to 

(Kramer et al., 2010), sonification is defined as “the 

transformation of data relations into perceived 

relations in an acoustic signal for the purpose of 

facilitating communication or interpretation”.  The 

sound is produced by using synthesizer and design 

by manipulating its parameters such as loudness, 

pitch, timbre and etc. to display the data in a form of 

sound representation. A well-designed sonification 

can supplement and replace visual displays to 

enhance user experiences and accessibility towards 

the information displays.  

Recently, there are several researches have been 

done to improve current sonification design by 

designing the sound relation with user emotions. 

Psychoacoustic and Emoacoustic are two examples 

introduced by previous researchers to facilitate sound 

designers in designing sound for sonification context.  

Yet, there are several issues arise regarding 

sonification design (Kramer et al., 2010) that is (1) is 

it the data itself that translate into sound can make an 

effective sonification? (2) are acoustic parameters 

that solely used can convey the right information to 

the users? Research has found out that these are 

mainly due to the lack of proper method or technique 

in linking the user emotions in sound design.  

In this study, the researchers were trying to 

incorporate Kansei Engineering to improve the sound 

design and also at the same time can improve 

sonification design. The sonification design can be 

improve by including human emotions, feelings and 

perceptions into sound design. All these subjective 

variables can assist in bridging the understanding 

between users and sound designers who can better 

understand the relationship exist between listeners 

and sound.  

According to (Lokman, 2010), Kansei is a 

Japanese term that describes human‟s psychological 

feeling and image towards a new product. Kansei 

Engineering is an established method used to 

measure human feelings and emotions and relate 

with certain product properties. Thus the products 

can be design to fulfill the intended feelings or 

emotions.  

 

The novelty of this research lies in applying on 

how the Kansei Engineering approach can enhance 
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the sound design and improve the sonification 

design. It is hope that by incorporating the right and 

intended Kansei into sound design, it will eventually 

improve the sonification design.   

Hence, by incorporating Kansei into sound 

design, it can discover the correlation of human 

feelings and sound design and thus can ensure vast 

amount of information can transmit accurately and 

effectively to the users and optimize the overall 

sonification design.  

 

Research Questions: 

There are two research questions that will be 

investigated throughout this study: 

1. What are the potential Kansei that can be 

induced by sound design? 

2. What are the sound design properties that 

can trigger potential Kansei? 

 

3. Previous Related Studies: 

(3.1) Kansei Engineering: 

According to (Lokman, 2010), Kansei 

Engineering is a technology that use to collect 

human‟s Kansei and establishes a new concept of 

design guidelines of how the Kansei is connected to 

product physical characteristics. It is an effective 

approach that use to relate user perceptions and 

design parameters towards the products such as 

automobiles, households and website. The Kansei 

process begins when the human senses are involved 

in gathering the sensory related functions such as 

feelings, emotions, perceptions and intuition 

(Lokman, 2010). When listeners hear sound, he or 

she has an image or feeling of the sound such as 

“pleasant, annoyance and urgency”. All of these 

impressions express by listeners are the Kansei to 

describe their feelings or perceptions towards the 

sound. The Kansei can be measured by using Kansei 

words. Kansei words are used to explore the human 

emotions inferred from a product and predict the 

product preference (Lugo et al., 2012).  

Sound is a powerful emotion-trigger as human 

tends to generate own experiences, emotions and 

impressions (Mougenot et al., 2010). The right 

feelings or expression of the users can be trigger or 

measure when users are listening to the sound as they 

utilize human hearing system to process and 

understand the sound. When the users listening to 

sound representations, this will directly involve 

„sensation’, which concerned with the first contact 

with the sound (Coren et al., 1999). It is then 

followed by „perception’, which is the attempt for 

identification and interpretation of sound. It involves 

the process of „perceived auditory‟ into „useful 

mental representation” of the sound.  

By incorporating with human Kansei, it will 

assist the listening process easier and enable the 

listeners to perceive right information displays 

through the sound representation.  

 

(3.2) Kansei in music and sound: 
Music and sonification are both organized 

sound, and sonification can sound like music or vice 

versa and therefore sonification can be “heard as” 

music as pointed by (Vickers  and Hogg, 2006). 

Previous research showed that emotions could be 

triggered by musical or non-musical sound. These 

emotions or Kansei can influence users in making 

their decision. Hence, it is a good idea to embed the 

right Kansei that can help sound designers to 

influence users to achieve the sound design. There 

are few studies done by past researchers to 

investigate the existence of emotions in sound. For 

examples; (Wieczorkowska et al., 2005) were 

classifying the audio data for the purpose of 

automatic recognition of emotion in music. Besides 

that, (Yu Ming and Su Yun, 2011) was looking at the 

relationships between the changes of sound wave and 

perceptual knowledge through an example of closing 

sound of car front door.  

Recently, previous studies done by (Juslin and 

Slobada, 2010) stated that music could convey or 

induce emotions in users. The same can be applies in 

sonification due to it overlaps with music by (Preti 

and Schubert, 2011) sharing few numbers of 

structural and acoustic parameters (Winters and 

Wanderly, 2014). As music has strong emotive 

power (Revesz, 1954), (Schubert et al., 2011) 

suggests that affective variables are perfect examples 

of information that maybe difficult to describe with 

words or pictures but can be easily recognized with 

sound.  

 

(3.3) Sound design concept: 
Previous sound design approaches in 

sonification were not considering Kansei or emotions 

into the design process. Most of the techniques are 

guided based on the data to be represented and the 

user tasks that support by the applications. (Walker 

and Kramer, 2005) stated that there are currently no 

generalized standards for design guidelines and the 

sound designers implement the sound that feel 

“good” to them. Some of the designers reused the 

same sound to represent varieties of data to display 

the information to the users. In sonification 

techniques, there are so far only made use of 

auditory-icons and earcons to convey short emotional 

states, while real-time continuous display has not yet 

been sufficiently developed.  

In sonification, the users are involving in 

listening when the sound display is been triggered 

and played it its entirety (Walker and Kramer, 2005). 

It is important for the sound designers to develop the 

sound that can fulfill user experiences and 

expectations not only in terms of functions but also 

including user emotional fulfillment and well-being. 

Human psychological factors can be triggered from 

users when they are interacting with sound. The 

interaction exists when the users can choose and 

change the sound parameters presentation of the 
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information display to drive the presentation of 

sound. Hence, human psychological factors are part 

of the integral elements that can affect on how the 

information can be well displayed in sonification. 

 

4. Research Methodology: 

The experiment aimed to investigate the 

relationship of human emotional reactions with 

physical sound properties.  

 

(4.1) Participants: 

The researchers invited 40 undergraduate 

students from Faculty of Computing and Informatics 

with no specific sound expertise and technical 

background knowledge about the experiment as 

participants. Their age range from 21-26 years old. 

All of the participants were required to complete 

three phases of the experiment. They were 

compensated for their participation after completed 

the experiment.  

 

(4.2) Stimulus: 

The researcher tested with ambulance siren 

sound sample and was carried out in computer lab.  

The stimulus was sampled at 44.1kHz and was 6s 

long. The stimulus was taken from the sound 

databases that represent sound used in ambulance. 

The stimulus was listened through HP headphones 

and was presented in Apple Mac desktop.  

 

(4.3) Measure: 

The researchers selected and identified 48 types 

of Kansei words based on the previous research of 

emotional reactions toward music done by (Hevner, 

1936). In the experiment, the participants were asked 

to rate on how they felt using the Likert scale 

questionnaire after listening to presented sound. The 

participants were required to adjust four parameters 

for the stimulus based on instructions given by the 

researchers. 

 

(4.4) Data collection technique: 

The researchers used Kansei Engineering 

approach to conduct the experiment in four phases. 

The explanations for each phase are as follows. 

 

Phase 1: Identification of Kansei words: 

Step 1: researchers specified the sound sample to 

be listened by the participants. 

Step 2: lists of Kansei words are given on a 

paper. The Kansei words are collected from previous 

research works based on the sound domain. 

Participants can suggest their own Kansei words that 

are not listed out. 

Step 3: researchers finalized the suggested new 

Kansei words and listed Kansei words, whether to 

add or remove from the given list. 

 

Phase 2: Specification of sound design elements 

with Kansei words: 

Step 1: the sound design elements such as 

volume, tempo, frequency and harmonic for the 

sound sample are specified. After specifying all these 

elements, the sound sample is tested among the 

participants. 

Step 2: for the sound sample, the participants 

need to define Kansei in each of the four parameters 

that can induce certain feelings or emotions. Kansei 

words are selected based on each of the parameter. 

Step 3: researchers will finalize the selected 

Kansei words based on parameters that have been 

selected by participants. 

 

Phase 3: Rating-based questionnaire based on 

sound parameters: 
Step 1: the participants need to evaluate the 

Kansei words based on each of the sound parameters 

ranging from low-medium-high level. 

Step 2: evaluations of Kansei words are in a 

form of Likert scale where the participants are 

required to adjust the ranges for each of the sound 

parameters. 

 

Phase 4:  Synthesis:  

Step 1:  the data collected is analyzed using 

Factor Analysis to find out the Kansei words that 

significantly contribute to each of the sound 

parameters.  

 

RESULTS AND DISCUSSION 

 

The result shown that the questionnaires were 

acceptable as the Cronbach reliability test result for 

the sound sample was more than 0.7.  The 

questionnaires were therefore deemed validated and 

were ready to be applied for further actual data 

analysis.  

In order to find the potential important emotions 

that can be used to enhance the design of the sound 

based on the properties of volume, tempo, frequency 

and harmonic.  A measurement and analysis have 

been conducted to accumulate the potential emotion 

factors using Factor Analysis in SPSS.  

 

A. Potential Emotion Factors for ambulance 

siren sound sample 

 

 



136                                                                            Yiap Shin Yi et al, 2015 

Australian Journal of Basic and Applied Sciences, 9(32) Special 2015, Pages: 133-137 

 
 

The above table showed that all of the four 

sound parameters are important to evoke certain 

emotions and feelings of the participants. Therefore, 

each of the sound parameter is important to be 

considering in designing the sound sample to yield 

certain emotions of the users.  

 

Discussions: 

Hence, it is important that sound induced 

emotion component should be considering in 

sonification and sound design applications in general.  

Sound designers or sonification designers need to be 

aware of different physical dimensions of sound 

displays that can cause emotional reactions in its 

listener, in order to succeed in designing effective 

auditory displays. 

This study will provide a new approach of using 

Kansei Engineering in the context of sound design.  

The findings from the experiments enable the 

researchers to produce a new method on how to 

implement Kansei Engineering into sound design 

that will eventually improve the sonification design. 

Hence, this method can assist the sound designers to 

use Kansei Engineering approach to design an 

effective sound display where it can be applied over 

wide range of auditory domains.  

 

Conclusion: 

In conclusion, the research showed that physical 

properties of sound are able to induce emotional 

reactions of humans. This finding has tested the 

physical properties of sound can evoke certain 

emotions and feelings reactions.  

This study is intended as a basic research for 

building the foundation of new methodology for 

sound design in consideration of human emotions.   

The future study will include in evaluation of this 

study in using more sound parameters and collecting 

more Kansei words related with sounds. 
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