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Abstract
Emotional aspects are becoming one of the most important parts in user experiences.
In the fashion market, it is suggested that emotions are normally associate with
touching and interacting with particular products. Users may not be able to see or
touch the real fabrics while buying or commenting things online; the emotional
experiences will be absent. Thus there is the need to recreate the affective experiences
on touching and interacting with fabrics in the digital environment. To explore the
possibilities of representing people’s affective experiences to fabrics, several
experiments were conducted. It was found that using physiological measurements
could help us understanding the subtle emotional responses to fabrics and abstract real
time animation would be a good solution for representing and sharing people’s
emotions on fabrics. Findings from user interviews also highlighted the ethical issues
in emotion sharing, including privacy and autonomy. Results form the evaluation
supports the motivation of this project on the necessity of representing and sharing the
affective experiences on fabrics.
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CHAPTER 1. Introduction
1.1 Motivation
In clothing retail stores, there is a ‘selection process’ that is based on a multi-sensorial
experience: we touch, try and see the cloth; moreover, it is an emotional experience
while interacting with clothing and fabrics (Moody et al., 2001). In the digital
environment, while customers are unable to touch the fabrics, for example the ecommerce, a mixture of pictures and words are the main methods of representing
fabrics and remains the main method for consumers to create an opinion on those
products. However, many investigators state that emotions are one of the most
important parts of user experiences (Lin, et al., Mandryk et al., 2005; Lottridge, 2008),
moreover, it has been proved that emotions play an important role in customers’
decision making processes (Clore &Palmer, 2009). Emotional experiences are much
more subjective and ambiguous than the experience of the semantic properties of a
fabric. Thus the question will be how to bring this emotional experience of touching
fabrics into the virtual world. Stahl & Hook (2008) suggest that using text is not
sufficient to communicate one’s own emotions; holding the same point of view,
Ortony et al. (1999) state that there are always not enough words for describing
particular emotions, (i.e. there is no words associate with the emotion that
‘DISPLEASED ABOUT THE CONFIRMATION OF THE PROSPECT OF AN
UNDESIRABLE EVENT’), therefore, there will be a need for establishing a design
solution that sufficiently deals with the multi-modal emotional experience in the
digital environment (Moody et al., 2001).

Since the sensorial experience of products in digital environment is a neglected area
(Digital Sensoria webpage), especially in the fashion market. This research
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investigates the possibilities of representing users’ affective responses in particular
relating to fabrics. By achieving this, there will potentially be benefits from the
following four areas: firstly, this will enhance users shopping experience in the digital
environment, for example while users commenting on a piece of garment or fabric
such as the eBay feedback system, they can comment on not only the quality of the
fabrics, but also share their affective responses online; secondly, it provides potential
opportunities for the e-commerce to selling their products, for example, while
describing a particular piece of fabric, apart from using pictures and semantic
property terms, how do people feel when touching it (the affective experiences of
touching )could also be used to represent the quality of that fabric; thirdly, this will
also potentially fulfill the need for this increasing market, as Choi & Jun (2006)
demonstrated that the market has shifted requirements from mass production to the
generation of products that satisfying customers’ emotions; fourthly, it can also
strengthen the communications between consumers and designers, Hernandez et al.
(2009)suggest that the main objective of the user centered design is to fit product
specifications with user goal and user needs, since we mentioned above that the
market haven been shifted to have products that satisfying users’ emotional needs,
thus it will be crucial for designers to understand users affective feedback in their
design processes.

1.2 Research Question
The main question for this research topic is to find out the possibilities of developing
a visual representation of user’s affective response to fabrics and the way of sharing it.
This research question can be divided into three sub-questions, they are whether
people’s affective experiences to fabrics can be captured; would people want to share
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their affective experiences to others and how would the representation be. To
investigate these questions, there will mainly be three processes involved in this
investigation, including understand users’ requirements, capture users’ emotions,
designing and evaluating the proposed representation.

To capture emotions, various studies show that self-reporting is the most used way for
capturing user emotions (Bradley & Lang, 1994); recently there are increasingly more
studies using physiological data gathered by biosensors for finding out user emotions
in the neuroscience market area (Shi et al., 2007; Peter & Herbon, 2006; Lunn &
Harper, 2010). However, the affective responses to fabrics are very subtle and
whether these kinds of emotional responses can be captured has not been investigated
yet. Therefore, the first part of this thesis is to understand if the subtle emotional
responses to fabrics can be captured or not and I what ways. To answer these
questions, physiological data and self-report references will be used for capturing user
emotions. Emotions are always considered to be very personal; hence there will be
certain ethical issues that may arise. To investigate these ethical issues, interviews on
users’ preferred ways of representing and sharing emotions would be needed. The
physiological data collected and user requirements on how users would like to share
their emotions will then be used as the resources for the design stage.

The design aims to create a visual representation for communicating emotions in a
form that normal people could easily understand and share, without the need to learn
any complicated languages or specific skills (i.e. to understand the biosensor data).
All the design decisions were made on the requirements gathered from users as a
User-Centered-Design approach. Several users were involved in the evaluation stage
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for evaluating how well the design communicates the affective experiences of
touching the fabrics and finding out their suggestions for refining the design.

The rest of the thesis is organized in the following way: Chapter 2 reviews relevant
literature, i.e., what are emotions (the processes behind emotions), how to sense and
capture characteristics of emotional processes, and design approaches to emotion
representations, Chapter 3 clarifies the research question and present the methodology
used in this project. Chapter 4 & 5 presents the two studies carried out in the project:
gathering user requirements and design materials, measuring people emotions.
Chapter 6 reports the design outcome and evaluates results, and discusses possible
further refinements and developments. Chapter 7 discusses findings and reflects back
to the study design and implementations, providing suggestions to further
developments.
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CHAPTER 2. Literature Review

In order to find out the way of capturing and representing the affective responses to
textiles, it is essential to review some of the previous research in several areas. First,
reviews of previous works on the definitions of emotions and some emotional theories
on how emotions can be categorized and structured; second, focus on the possible
ways of understanding and capturing emotions; third, researches focus on the design
approaches as two case studies of emotional representations; fourth, the ethical
considerations for emotion sharing. This chapter will then be concluded as a summary
of the relevant literature.

2.1 What are emotions?
In order to represent emotions, we need to understand what emotions are. Many
investigators such as Stahl & Hook (2008) defined emotions as “bodily, holistic
experiences, co-constructed and co-interpreted processes between those who
communicate through the system”; some other investigators used the term ‘affective
state’ to describe emotions or mood (Clore & Palmer, 2009), where ‘affective’ is
defined as “embodied reaction of pleasure or displeasure” i.e. evaluating something
good or bad; ‘states’ as “multiple systems of an organism reflect the same condition at
the same time” (Clore & Palmer, 2009). Emotions typically involve both conscious
experience and bodily experience (Clore & Palmer, 2009). Agarwal & Meyer (2009)
summarize emotion as “a psychological reaction” to events, which comprises of
“physiological affective, behavioral and cognitive components”.
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The main emotion theories can be divided into two areas, one is the cognitive theory,
which considers the brain as the centre of emotions; the other is the Jamesian theory
that stipulates that emotions are only the perceptions of bodily changes, such as
dermal responses, heart rate etc. (Soleymani et al. cited, 2008). Cognitive theory has
been developed over a long period of time and is widely used in many psychological
researches. In this section, we will review some of the viewpoints on the cognitive
theory; as the Jamesian theory is highly related to the physiological measurements of
emotions, will be discussed in the next section (physiological measures).

As mentioned above, the cognitive theory states that the brain is the centre of
emotions. Norman (2004) suggests that emotions are result from three different levels
of the brain: the automatic, prewired layer, which is called visceral level; the
behavioral level which involves processes in the part that contains the brain processes
that control everyday behavior; the highest level is reflective level, which is the
contemplative part of the brain. These three levels of brain refer to different levels of
our information processing (Ortony, Norman & Revelle, 2005). At the visceral, the
lowest level relating directly to our sensory experiences, such as color, smell, touch
etc., in this level, there is no cognitive processes involved; the routine level is
“automatic and unconscious and affects our primitive emotions”, such as happiness,
excitement, fear, etc.; behavioral level is the highest level, it involves “full cognitive
processes and affect our emotions due to expectations” (Ortony, Norman & Revelle,
2005).

Many psychologists have investigated how emotion can influence our cognitive
process. Clore & Palmer (2009) proposed the viewpoint that ‘affect as information’;
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they explained that emotions are ‘self-generated reflections’ of one’s value of events
and during this process, we evaluate objects and events unconsciously; they also
emphasized that it is important to be informed by one’s feelings because people tend
to believe their sensory experiences. Moreover, emotions can largely affect our
processes of decision-making, since the decision making process occurs largely
unconsciously (Wegner, 2002), people tend to make decisions when they feel ‘right’;
the ‘right feeling’ is an important factor for the decision-making process (Clore
&Palmer, 2009). This theory supports the aim of this project of adding the emotional
aspects in describing products, as this could provide important information for
customer understanding and making decisions on a particular product.

Since we have an understanding on the processes that lead to emotional activation, in
order to capture emotions, it will request us to understand how emotions are distinct
with each other. Thus it is crucial to understand how emotions can be categorized and
structured. Russell’s dimensional theory is one of the most accepted theories among
psychologists (Peter & Herbon, 2006). Russell (1980) describes ‘affect’ as a set of
dimensions, such as pleasure, distress, excitement etc., and each of these affective
dimensions are not independent but interrelated instead. His experiment by using the
self-report technique has supported that the affective dimensions are best represented
in a spatial model as “a circle in a two-dimensional bipolar space” (Russell, 1980) as
seen in Fig. 1. From Fig. 1, we can see that the vertical scale represents arousal and
the horizontal scale represents the valence. Arousal represents emotion activation and
is similar to emotion intensity; valence determines whether emotion is positive or
negative (Hernandez et al., 2009). This theory has been widely used in many studies
for categorizing emotions.
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Fig. 1 Russell’s circumplex model of affect by Russel (1980)

After reviewing relevant studies on how emotions occur as a cognitive process, there
are some other researches emphasizing that the cultural aspects that can also influence
our emotions. Stahl et al. (2009) suggest that our emotions depend on both of our
‘physical’ body and ‘cultural’ body. Emotions are strongly related to cultural context,
it exists not only on the physically, biologically way but embodied with the cultural
body as well. They indicated that we make sense of our emotions not only with the
biological processes, but more with the “specific situations in the world” while
interacting with others and influenced by the cultural practice we have learnt, i.e. we
learn the appropriate ways of expressing emotions in different cultures, situations and
contexts, therefore emotion is “a social and dynamic communication mechanism”
(Stahl et al., 2009).
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Above are some basic emotion theories relating to the processes of emotions,
including defining and categorizing emotions, how emotions affect our cognitive
processes and behaviors and the cultural factor as an important part of emotions. After
that we will investigate on how emotions can be understood and captured.

2.2 Measuring emotions

Humans always have trouble with describing one’s emotion or hard to distinguish
between different emotions (Agarwar & Meyer, 2009). It is also hard to tell the cause
of a particular emotion, as emotions “can change instantaneously” (Brave & Nass,
2002). In order to meet these challenges, Lang (1969) states that emotions can be
measured in mainly three ways—affective reports, physiological reactivity and over
behavioral acts. The behavioral actions are the ways we express our emotions with
no-verbal actions, including “facial expressions, tone of voice, slips of the tongue,
blushing and etc.”, researches on analysis behavioral actions normally through video
observations (Russell, 1980); the affective reports represent the processes of the
reflective level in Norman’s theory, they are the most used tool for assessing user
emotions in the psychological and HCI research fields; the physiological reactivity
measurements measures our visceral level activities, which is becoming increasingly
used in the neuroscience market and HCI fields (Lin et al., 2008). This part of the
literature review will focus on reviews of the previous research performed on the
affective report and physiological responses for measuring emotions, as they are the
more common approaches in the HCI area.

Self-report
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Lin et al. (2008) indicated that the self-reporting is the most common approach for
assessing users’ emotional experiences, mostly through questionnaires and interviews.

Bradley & Lang (1994) suggest that selecting an appropriate self-report measurement
method is very difficult, as there is dozens of affect inventories that exist in the
literature. There are many experiments used the self-report techniques for measuring
human emotions, most of them were based on Russell’s (1980) circumplex model of
affect (Bradley & Lang, 1994; Lin et al., 2008; Lottridge, 2008; Detenber et al., 1998;
Soleymani et al. 2008) that have been discussed in the previous part. In Detenber et al.
(1998)’s experiment, the self-report was a “form of semantic differential scale”,
subjects are required to introspect and consciously report their feelings of arousal and
valence; Mehrabian & Russell (1974) used a three-dimensional scale with different
semantic forms for assessing emotions, the dimensions were pleasure, arousal and
dominance; Lang (1980) proposed a picture-oriented instrument, called the SelfAssessment Manikin (SAM) for assessing emotions directly in pleasure, arousal and
dominance, this approach was non-verbal so that participants can have a more direct
view of the emotions they are assessing.

Reviews on the above methods of self-report technique could provide a guideline for
the experiment design of the subjective report. Though above Bradley & Lang (1994)
complained that selecting the appropriate measurement is a very difficult process,
there are many strengths that self-reports can provide us. Using the self-report to
measure users emotions is considered as “a very generalizable, convenient, amenable
to rapid statistics and easy to apply method” (Mandryk et al., 2005). Sharing the same
point of view, Lin et al. (2008) comment the self-report method as a good approach to
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understand users’ attitudes. Agarwar & Meyer (2009) conclude that the self-report is
relatively “easy to develop and use”, thus it keeps very popular for measuring
emotions over a long period of time.

However, many investigators have criticized the self-report technique. These
criticisms are mainly identified as the following: Initially, participants’ response may
not correspond to the actual experiences (Maeshall & Rossman, 1999); participants
knowing their answers are being recorded may sometimes answering what they think
you want to hear, this is normally called demanding character in the experiment
(Mandryk et al. 2005); the self-report only capture respondents’ conscious emotional
states (Agarwar & Meyer, 2009); self-report is “cognitively mediated”, so it may not
reflect participants’ feelings accurately; emotions are immediate and automatic
experiences, so the time it takes for completing the self-report scale can distort users
initial feelings (Agarwar & Meyer, 2009). In addition, since emotions are hard to
distinguish, users may confront difficulties in remembering their feelings just minutes
ago (Agarwar & Meyer, 2009).

According to the above stated limitations of using self-report, a method that measures
emotions continuously, accurately and effectively will certainly be needed, thus many
psychologists have took the approach of measuring physiological responses.

Physiological measures
As mentioned above, there are several limitations on the self-report method for
capturing users emotions; many investigators have proposed to use physiological
measures that can fulfill the limitations of the self-report. Lin et al. (2008) suggest

16

that physiological measurements can reflect key information regarding to the
“intensity” and “quality” of one’s internal experience. Sharing the same point of view,
Mandryk et al. (2005) state that physiological measures are “unique identifiers” of
human emotions; in addition, physiological response is involuntary so is hard to
‘fake’, at the same time, it can be used for measuring unconscious experiences (Lin et
al., 2008; Hernandez et al., 2009). Moreover, using physiological measurements on
capturing users affective experiences to fabrics can provide us continuous and
objective access to the participants’ experiences for touching the fabrics (Lin et al.,
2009).

There were already many studies involved using bio-signals for understanding users’
emotions (Shi et al., 2007; Peter & Herbon, 2006; Lunn & Harper, 2010). The use of
physiological measurements is relating to Jamesian theory (Soleymani et al. cited,
2008) that emotions come from the perceptions of bodily changes, which is the
behavioral level from Norman’s theory. Traditionally, researchers in human factors
used physiological measurements to measure one’s mental effort and stress (Wilson,
2001). In the HCI field, researchers are using physiological measures for identifying
users emotions, which is considered as an important part of evaluating user
experiences (Shi et al., 2007; Lin et al. 2008; Hernandez et al., 2008 and etc.), for
example, various studies have used physiological measurements on evaluating the
user experiences of movies and affective pictures (Lin et al., 2008; Soleymani et al.,
2008; Cuthbert et al., 2000); it is also widely used in evaluating the affective
experiences and cognitive load of game playing (Chanel et al., 2008); moreover, there
were also manufacturers using physiological data for evaluating users affective
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responses to their physical products as part of user satisfaction (Hernandez et al.,
2008).

After discussing the use of physiological measures, it is crucial to know what are
physiological changes and what we could use for this project. “Physiological changes
both in the peripheral (i.e. skin conductivity, heart rate) and the central system (i.e.
neural activity)”, there are important components of emergent emotions (Schroder et
al. 2007). Relative literature shows the most spread methods for measuring user
experiences with physiological sensors are: galvanic skin response (GSR),
electromyography

of

the

jaw

(EMG),

blood

volume

pulse

(BVP)

and

electroencephalography (EEG) (Mandryk et al., 2005; Pollatos et al., 2005; Lin et al.
2008; etc.). Since the aim of this project is to understand users’ affective responses to
fabrics, selection of sensors needs to address the needs for the topic. Therefore, a
short review on how such technologies helped for evaluating emotions will be shown
in the following section.

Hernandez et al. (2009) used GSR to evaluate customer’s affective responses to
ceramic flooring by showing customers pictures of the floors and proved that GSR
can reflect one’s arousal states while seeing different ceramic floor products. GSR is a
measure of skin conductivity; it is resulted by the change of skin conductivity, which
is caused by the specific sweat glands (eccrine glands) on the body (Lin et al., 2008).
“GSR can yield direct information on the activation of the sympathetic nervous
systems (SNS)” (cited by Lin et al., 2008). It has been proved to have a liner
correlation with states of arousal (Lang, 1995) and it represents both emotional
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responses and the cognitive activity (Shi et al., 2007; Lin et al., 2008). Therefore it
has been widely used in evaluations of many interactive systems.

Mandryk et al. (2005) used Heart Rate (HR) to evaluate users’ affective experiences
to the entertainment technology. They suggest that HR reflects emotional activity; it
has been used to differentiate between positive and negative emotions. Therefore it
relates more with our valence states. Researches on the heart rate indicates that hear
rate increases more for anger, fear, and sadness; decreases for disgust (Hernandez et
al., 2009), because Heart Rate Variability (HRV) is suppressed when subjects are
under stress and HRV emerges when they are relaxed (Mandryk et al., 2005).
Therefore, HR has been used for measuring the valence states in many experiments
and always accompany with the finger temperature for further differentiate.

In the previous discussion, we have reviewed the literature on the dimensional view
of categorize emotions, which could provide us guidelines for designing the selfreport scales. It is also shown that the dimensional view can support the study of
physiological data (Hernandez et al., 2009). For example as we discussed above, GSR
can use for indicate users’ arousal states and HR could help for finding out the
valence states. However, there are still many challenges that we need to face while
using the physiological measurements. It has been shown there were large individual
differences associated with physiological data, which could make the analysis more
difficult and affect the result (Mandryk et al., 2005). Mandryk et al. (2005) also
claimed that though there were plenty studies used physiological measures, there is
still not a standardization of task, domain, or measures, and therefore the comparison
across studies is difficult.
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Above are some approaches for measuring and capturing user emotions from
literature; they can provide us some knowledge and insights on emotion
measurements. While we can understand and measure users affective experiences, it
is crucial to find out a way to represent it.

2.3 Representation of emotions
After reviewed on the previous work on how to measure emotions with different
approaches, at this point we need to research on previous studies of the emotional
representations. There have been many studies on the emotional representation and
many forms of representations have been investigated, including visual, sound and
text etc. (Yang et al., 2006; Choi & Jun, 2007; Peter & Herbon, 2006; Stahl et al.,
2009). However, as our aim is to create representations that can easily and efficiently
represent one’s emotion, yet easy to express through the websites. Stahl, Hook &
Sundstrom (2005) suggest that different shapes, colour of objects and animations can
be used as a medium to express the characteristics of emotional expressions.

This chapter will use two case studies: the “Affective Dairy” and “eMoto” on the
emotional representation designs, which can present some important points that we
should be aware in the design of representations.

Case study of the “Affective Dairy” and “eMoto”
The affective dairy (the design please refer to appendix, pp. 90) is an interactive
system that contains physiological sensors, mobile phones and a tablet PC that
embodies users bodily experiences, text and abstract visual representations for users
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to record their emotional experiences during a day (Stahl et al., 2009). The
representations are some ambiguously shaped and coloured figures mapped alone a
timeline, the background and figure change colours according to time of the day and
users’ arousal states captured by the physiological sensors.

eMoto (Fagerberg et al., 2004) is a mobile-based interactive system that enables users
to send text messages with affective backgrounds. The visualization was designed to
convey emotional content along the arousal and valence axes, which was introduced
in the Russell’s circumplex model of affects (1980). Designers of the eMoto (the
design please refer to the Appendix attached at the end of this document, pp. 90) have
used different colours and shapes along the two axes to represent the arousal and
valence states, for example sharp edgy shapes represents the negative valence and the
big, connected shapes in calm blue-green colours represent low arousal and positive
valence (Hook et al., 2008).

The visual design of the affective dairy and eMoto were based on the theories of
colours and shapes (Stahl, Hook & Sundstrom, 2005). They state that different
colours have different energy, for example “red represents most powerful and strong
emotions, blue represents less energy”; the theory for shapes indicates that objects’
physical shapes can interpret with emotions, such as “round shapes with soft curves
are interpreted as friendly and positive while angular, harder shapes are interpreted
as more negative”; apart from using colours and shapes, they also proposed that
animations could be used for emotional representations, as the pattern of movements
can affect our emotions (Stahl, Hook & Sundstrom, 2005). It is also emphasized that
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emotions are ambiguous by its nature; therefore the representation should keep the
quality of the ambiguity.

Stahl & Hook (2008) present three design qualities for emotional expressivity. They
are: firstly, provide cues of emotional expressivity build on familiarity, this suggests
designing the representations touch upon our experiences but still keep it abstract,
“reflective rather than portrayed”; secondly, open for personal expressivity, suggests
that designs need leave some leeway for interpretation and personal expressivity but
still need to be meaningful for users, designers need to “strike the balance between
abstract and depictive cues”; thirdly, be aware of contractions between modalities:
while a design that combines several different modalities, it is crucial for designers to
harmonize and strength one-another rather than being contradictory. While the
contradictory is used, it should be done by purpose (i.e. to represent the subtle or
ambiguity of emotions) otherwise users may feel frustrated and confused with the
design.

2.4 Ethics behind emotion sharing
As discussed above on some design qualities on the visual aspects of emotion
representations, Hook et al. (2008) indicate that while designing systems that capture
and represent emotions with physiological measures, there will certainly be some
ethical considerations, as while using these technologies, users’ privacy and
autonomy may be infringed. Thus viewpoints on protecting privacy and autonomy
were reviewed in the following sections.
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Privacy is defined as “the right to be left alone”, that means you are in control of what
information is known about you to the public (Hook et al. cited, 2008). Privacy is
strongly relating to the social behavior, as Erickson et al. (2000) indicate that privacy
is neither good or bad on its own—it just supports certain types of behavior. Privacy
is important for an affective system, as users will make their decision of whether to
use or not use the system base on their “evaluation of the encoded ethical stance”
(Reynolds & Picard, 2004). To consider privacy in emotion recognition and sharing,
Reynolds & Picard (2004) suggest that the most important questions to know are:
which emotions will be recognized, who can access recognition results, and what use
is made of recognized emotions. From their experiments, the result shows that users
would prefer to have an ethic contract while using the system, the contract describes
who have access to their emotional data, what this data is used for and how emotions
are assessed (Reynolds & Picard, 2004). In a similar domain, Hook et al. (2008)
suggest to leave the full control to participants on the above questions mentioned.

Autonomy means “a person have ability to make independent choices” (Hook et al.,
2008). Hook et al. (2008) proposed systems that designed as tools that users can make
use of it in ways that suit their tasks, needs and creativity, thus while designing
interactive systems, the system should be transparent and able users for various kinds
of appropriations. Holding the same point of view, Erickson et al. (2000) proposed
“socially translucent systems” that support coherent behavior by making users
activities and themselves visible to one another.

Ethical issues behind emotional sharing are strongly relating to the social context, this
can relate to the theory of the ‘socially body’ of emotions we discussed in the
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previous section. In order to address the ethical issues especially the value of privacy
and autonomy in a system that captures and represents human emotions, Hook et al.
(2008) explained that while designing that kind of systems, it should empower endusers to create meaning and alter the system over time to fit their needs, ideas and
hopes. Thus the system should be “open-ended, ambiguous, yet familiar” that users
can make sense for their own; the power should be hands of the end-users rather than
in the hands of designers of the system.

2.5

Summary

This chapter provided reviews on five different but related areas. Firstly we
understand that emotions result from our cognitive processes and can also affect our
cognitive processes; secondly we reviewed previous works on how the emotion
categorization and found out that emotions can be described as the valence and
arousal states along a two dimensional axes; thirdly, we found out that emotions can
be captured by self-report technique, but according to several limitations on the selfreporting, physiological measures should also be included for measuring one’s
emotional states; fourthly, we need to aware of the visual aspect of the design, which
suggest us to use to involve users in the design decisions; and lastly, it has suggested
that as a designer we should hand the control to end-users’ hands to protect their
privacy and autonomy. Ultimately, above reviewed literature led us to a user-centered
design approach that captures and represents user’s affective reactions for fabrics.
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CHAPTER 3. General Methodology

User-Centered design approach
In order to investigate the possibilities of capturing and sharing users’ affective
responses to fabrics, a user-centered design approach was conducted for best-fit user’s
needs. For creating the design there were several processes involved, they were
contributing to the main aim of the project rather than being separate studies. The
process is shown in Fig. 2.

Fig. 2 User-centered Design Process

Though there were several approaches involved in the design, it is still considering as
a whole study, the approaches include:

•

User requirements
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Study 1: measuring people’s affective experience with fabrics with self-report
and physiological measurements.
Study 2: Ethical and visual considerations by user researches
•

Design based on the requirements
Integrate the requirements gathered from the previous two studies

•

Evaluation on the design outcome with users

All the details of these approaches will be explained in detail in the following section.
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CHAPTER 4. Study one: Measuring people’s affective
experiences of fabrics (a quantitative approach)
For capturing users’ perceptions on fabrics and enable users to represent and share
their affective experiences, we will firstly need to find ways to understand and capture
users emotions. The main objective of this experiment is to investigate whether it is
possible to capture uses’ emotional responses of different fabrics by using
physiological signals and subjective affective states. Therefore, this experiment was
set up with biosensors to capture users’ physiological responses to fabrics and selfreport questionnaire to understand their subjective states. The following sections
follow the structure: general methodology of the experiment design; results and
analysis on the data gathered from the experiment and discussions on the finding and
limitations of the experiment.

4.1

Participants

Twenty-two participants (12 males, 10 females) were recruited from the University
College London psychology subject pool. They were healthy individuals with ages
between 18 and 30 years old (M=25.3, SD= 3.9) and the nationality of British who are
native English speakers. Selecting only British based participants aims to reduce the
chance of cultural differences, as discussed in the literature review, culture may affect
the preferences of fabrics as well as the way of the emotion expressions. For their
participation, they received £6 Amazon voucher (sponsored by the SENSORIA
project, an EPSRC founded project, project number: EP/H007083). The twenty-two
participants were randomly assigned to one of the two groups with same numbers of
male and female participants (with 6 male and 5 female in each group), to reduce the
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effect of gender differences in the experiment. Ideally, the target population should be
people concerned about fabrics.

4.2. Methodology
Material
For the experiment, the software and hardware of biosensors from the ProComp
Infiniti were used. In addition, stimulus materials, a questionnaire and a semistructured interview were developed.
Biosensors:
•

Hardware: Physiological Sensors (i.e. GSR and HR/BVP sensors) by
ProComp Infiniti

•

Software: BioGraph Infiniti and Physiology Suite from Thought Technology
Ltd.

The use of GSR and BVP sensors was based on the literature, GSR is strongly
relating to the arousal states and HR (computed from BVP) is proved relating with
valence (Lunn & Harper, 2010; Shi et al., 2007; Peter & Herbon, 2006). The sensors
were placed on participants’ non-dominant hand. Having the sensors on hands was
because sweat glands in the hands were more influence by the mental activities rather
than temperature (Lunn & Harper, 2010). By the instruction (From the ProComp
Infinit), the GSR sensors were put on the index finger and ring finger; the BVP sensor
was placed on the middle finger.

Stimulus Materials:
There were two sets of stimuli used in the trials. The first consists of two different sets
of fabrics (roughness and smoothness); within each set there were three pieces of
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fabrics, so there were 6 fabrics in total (fig. 3). The choice of fabrics was based on the
characteristics of these fabrics: the smooth and rough sets have strong contrast, as an
explorative study we have started with very extremely different fabrics, which can
make the results more significant to analyze.

A white cross on black background was represented on a 20 inch Dell monitor placed
in front of participants. The cross was used in order to avoid emotional responses
elicited by one stimulus from affecting the next (Hernandez et al., 2009).

The

experiment was conducted with another student, so it has involved another stimulus
material, which consisted of 6 interactive videos of the same fabrics used in the first
task; though this test was not relating to my research topic, the use of this video
stimulus could affect the result of testing with fabrics.
•

Stimulus A: 6 real fabrics

•

Stimulus B: 6 flash files of the fabrics (not under analysis)

•

Stimulus C: the fixation slide

Fig. 3 Fabrics used as stimulus in the experiment
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Self-report questionnaires
Participants were given 10 seconds to interact with each piece of fabric, this is
considered as one trial. During each trial, there were small breaks for participants
filling up a questionnaire, which contained (Fig. 4) two questions regarding the
emotional aspects for touching the fabrics and the other three were aiming to
understand users’ perceptions on the fabric characteristics. However, as this thesis is
focusing mainly on the emotional aspects, the three questions on the fabric
characteristics were not under consideration, they were included for another
investigator collaborated in this project. The questionnaire used the scale from -2 to 2,
participants were asked to give a number on each question for every trial. Noneverbal symbols of pictures contain facial expressions were included based on Lang
(1995)’s suggestion (please refer to literature review) for users get a direct
understanding of the emotions. The pleasure-displeasure question aims investigating
the valence states and the engagement-boredom designed for investigating how much
do participants interested in the task as a mixture of valence and arousal states.

Fig. 4 One section of the self-report questionnaire
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Protocol
Emotional Responses
The independent variable in this experiment is the different types of fabrics. In
considerations of the other student cooperated in this project, there were two
conditions included: the real fabrics and interactive video of the fabrics, the
experiment designs as shown in Table 1.
Condition 1: Fabric
Condition 2: Interactive video
Task 1

Task 2

Group 1

Fabric

Interactive video

Group 2

Interactive video

Fabric

Table 1. Latin square with two groups

Twenty-two participants were randomly assigned to two groups as a within-subject
experiment (shown in table 1), in which both groups were asked to perform same
tasks with all stimuli but with different orders in order to counter balance the design.
For understanding uses’ affective experience, not only subjective self-reports included
(user opinions on the emotions relating to fabrics) but also their physiological
responses data was collected; hence, the dependent variables in this experiment
involve GSR, HR signals, and subjective feeling states of different stimuli.

Experiment set up
The experiment took place in the University College London’s usability lab, in which
the lighting and temperature could be controlled. During all the experiments, the room
temperature was kept at 20 degrees because temperature can affect the physiological
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data; and the lab does not have a window so same artificial light was remaining the
main light source during all the experiments. Users were not able to see their
physiological signals during the experiment and the screen for presenting the fixation
slide is places in their visual scope. The room set up is shown in Fig. 5 and Fig.6
shows a participant interacting with fabrics while biosensor was capturing his
physiological data.

Fig. 5 Room set up for the experiment

Fig. 6 Participant interacts with the fabric and fill in the questionnaire
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Procedure
All participants were tested individually, seating at a desk in front of the computer
monitor. It was explained that the aim of this investigation was to capture their
physiological responses to the handling of fabrics. Participants were informed of the
procedure of the experiment and explained that they could leave anytime if they felt
uncomfortable. They were explained and shown the biosensors and they could try
them on before the actual experiment started. It was then explained the two types of
stimulus: interactive video and real fabrics.
After the participants have consented to continue with the experiment, they were
asked to sign a consent form and fill in the pre-experiment questionnaire (some
general questions such as gender, age etc.). They were then assisted to put the sensors
on their non-dominant hand and they were encouraged to have a comfortable sitting
position and sit still during the experiment, in order to avoid receiving abnormal shift
signals of the sensitive sensors. Participants were then being asked to complete three
trials before the actual experiment; each trial took 10 seconds to interact with one of
the fabrics and filling in the questionnaire after touching. On completion of this
training, participants were allowed a short break while the investigator prepared the
stimulus.

Following the training, a testing session on the biosensor signals last 90 seconds in
order to let the participants relax and until the system get a consistent/stable signal.
The experiment started straight away after the testing. Each participant was asked to
take part in both of the conditions but with different orders (depends on which group
they are in as shown in table 1). During each condition, all participants either interact
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with 6 randomized real fabric samples or 6 video trials of them; participants were
allowed to touch the fabrics by multiple finger pinch with their dominance hands, to
do this can allow them to feel the “texture, stiffness, temperature, structure, friction,
stretch and both size of the fabrics” (Moody et al., 2001). All these trials were
performed two times in order to get a valid result, repeating each trial two times was
also in the consideration of avoiding boredom in the experiment based on the
feedback from our pilot study. Between every trial of stimuli, there was a short
questionnaire on their feelings about the stimuli they have just experienced and then
followed by a fixation screen with a cross in the centre for 10 seconds for getting the
baseline. The baseline was designed for participants getting relaxed and wait till a
stable signal and also for separate them from the last stimuli.

Once they finished both tasks, they were allowed a short break and followed by a
semi-structured interview, in which to find out users opinions on the emotion related
issues and a visual design task (will discuss in the next chapter). Data collected in
both biosensor and self-report questionnaire will be analyzed by statistics with SPSS
18.0 and will be explained in the result and analysis section.

4.3

Result and analysis

There were two kinds of quantitative data gathered from this experiment, including
the self-report questionnaire data and the raw data exported from the biosensor. Two
participants were excluded because of moving or talking during data gathering (GSR
is very sensitive). Consequently, there were 20 valid data in total, which contains 10
male and 10 female. Each set of valid data includes 5x12 questionnaire answers (12
trials with 5 questions each) and 12 trials of biosensor channel data, which was
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exported as 256 samples per second with 10 seconds in each trial. All the paper based
questionnaire data was digitalized in an excel file, due to constrains of some statistics
methods, the scale has been shifted to 1-5. Some basic statistics analysis was firstly
applied to the self-report data in order to validate the further analysis. The biosensor
data was then compared with the self-report rating for finding out correlations
between them.

Reliability and individual differences on affective response report
According to participants’ rating on the pleasure states, the fabric F was liked the
most (M=4.48, SD=0.640), while the fabric E was the least favorite material (M=2.05,
SD=0.846) (For a picture of the fabrics refer to Fig. 3). With the engagement states,
participants have rated fabric F as the most engaging one (M=4.47; SD=0.640) and
the fabric E as the least engaging one (M=2.53, SD= 0.847). Fig. 7 shows the
summary of the results from rating, from this, we can see that the result for users’
pleasure states and engagement states were very similar to each other and by the
Pearson’s correlation coefficient, there is significant correlations (R=0.744, p<0.01)
between these two ratings. All data have included two trials.
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Fig. 7 self-report ratings according to different fabrics in Question 1 and Question 2
(Question 1: Pleasure; Question 2: Engagement)
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Participants’ reliability test
‘Reliability’ for a participant means the “consistency with which a measure assesses a
given trait” (Friedman, 2005). In this experiment, the reliability of each participant is
important for selecting reliable data for getting valid results for the later analysis on
the correlations of biosensor and self-report data. In this two trialed experiment, the
consistency between the two trials could tell us how much the participants can tell
their feelings. Friedman (2005) suggests that if the data are quantitative (interval or
ratio), the reliability should be measured with the Intraclass correlation Coefficient
(ICC). Thus this method is suitable for this questionnaire.

The reliability test was applied by comparing the results of the first and second trials,
in order to understand participants’ consistency between the two trials. The data was
analyzed by the reliability function in SPSS and the model was two-way random for
testing the absolute agreement, the results of each participant’s ICC are listed on table
2.
Participant

n0

Participant

ICC

Participant

ICC

2

ICC
.925

9

.116

16

.304

3
4
5
6
7
8

.821
.432
.473
.548
.831
.814

10
11
12
13
14
15

.593
.553
.335
.457
.522
.836

17
18
20
21
22

.353
.857
.831
.595
.902

Table 2. Result of the reliability test, data highlight in yellow means low reliability

It is well accepted that ICC value >0.4 means acceptable and while ICC >0.7 means
high reliability (Pan & Ni, 1999). From table 2, there are 4 out of 20 participants got
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ICC value lower than 0.4, thus will be considered as unreliable. Since they are not
consistent between two trials, their data of self-report questionnaires will affect the
further analysis of understanding the correlations between the self-report rating and
biosensor data. Their data will be removed for the correlation analysis. However, their
biosensor data itself is not affected by the self-report, hence the biosensor data from
these participants could still be kept for further analysis that are not relating with selfreport rating.

Individual differences between participants for the preference of fabrics
Though at the beginning of data analysis, we found out that the fabric F was the most
popular fabric and the fabric E was least popular according to the 20 participants, here
we will investigate if there were individual differences exist between participants.

Field (2009) suggests that the results of the repeated measures could be affected by
individual differences, thus in this experiment, the individual differences will be
analyzed by apply the repeated measures. The independent variable in this case is the
participants, data from the 16 reliable participants selected after the reliability test was
used for testing the repeated measures. According to Mauchly’s test, x2(5)=11.406,
p<0.05, therefore multivariate tests are reported (ε=0.550). The results show that there
were significant individual difference exist in participants.

Correlations on physiological data and self-report data
After select the valid data and understand the individual differences between
participants, self-report data was used to map with the biosensor data in order to find
out the correlations between them. During this experiment, both BVP (heart rate) and
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GSR (skin conductance) data was collected. However, due to the time constrains, only
the GSR data was analyzed. In this experiment, there are two hypotheses:

H1: participants’ GSR will be higher when their self-report rating is higher
(more pleasure/engagement).
H2: Participants’ GSR will change more while their self-report is higher (more
pleasure/engagement).

Correlations between the GSR value and self-report rating
Shi et al. (2007) used the average GSR value across all participants to test the
cognitive load in different conditions. With the same method, for validating
hypothesis one, the mean GSR was computed, across all participants on each fabric.
Fig. 8 shows the overall mean GSR value for all participants across all different
fabrics, some statistically positive correlations between the mean GSR and the mean
rating on pleasure can be found. The fabric F has the highest mean GSR value
(M=2.112, SD=1.080) while the fabric C got the lowest GSR value (M= 2.013, SD=
1.146). By applying the Pearson’s correlation coefficient, strong positive correlations
were statistically significant: between the mean GSR and mean rating of pleasure R=
0.947, R2= 0.870, p=0.005 and between the mean GSR and mean rating of
engagement R= 0.850, R2= 0.723, p=0.035.
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Fig. 8 Mean of GSR on each fabric

The result indicates that while the GSR value is higher, users have higher pleasure
and engagement level, thus seems to support our hypothesis 1. The other important
feature for the GSR data is the changes in value during each trial (signal Max-signal
Min). Therefore, the correlations of the change and self-report rating were
investigated.

Correlations between change of GSR and the self-report rating
This analysis aims to test the hypotheses two, whether there is a significant change in
the GSR signals while people are feeling more pleasure. To analyze the change of
GSR value, Max value−Min value was applied for finding out the correlations with
the self-report rating. There are two kinds of changes in the GSR: increase or decrease,
simply apply Max-Min cannot show the tendency in the change but it provides a
general measure of the amplitude of the changes that have occurred.
Model Summary
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Participant

0,dimension0

2
3
4
5
6
7
8
10
11
13
14
15
18
20
21
22

R
(pleasure)
.726
.392
.316
.131
.540
.670
.340
.578
.328
.504
.074
.131
.008
.394
.000
.081

R Square
(Pleasure)
.528
.154
.100
.017
.291
.449
.116
.334
.108
.254
.006
.017
.000
.155
.000
.007

R
(Engagement)
.726
.158
.597
.020
.172
.546
.507
.538
.250
.457
.125
.344
.101
.467
.286
.155

R Square
(Engagement)
.528
.025
.356
.000
.029
.298
.257
.289
.063
.209
.016
.119
.010
.218
.082
.024

Table 3. SPSS output of the Pearson’s correlations between change in GSR and selfreport rating, data highlighted in green means significant correlations found, p<0.05

This analysis was done separately on each participant on computing the Max-Min
value on their GSR on each fabric, comparing with the rating for those pieces of
fabrics. Pearson’s correlation was applied and the output is shown in table 3. From the
output, we can only find significant correlations (p<0.05) on limited number of
participants (data highlighted in green means correlations found). It is also worth
highlighting that stable GSR signal (not change a lot) and stable rating (consist on
particular rating) will result a high correlation as well. Thus there is not enough
evidence to prove the hypothesis 2.
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4.4

Discussion

The aim of this experiment was to investigate the possibilities of using physiological
data to capture participants’ affective response to fabrics by comparing the
physiological data and self-report results. The results from the analysis can support
our question that we can understand people’s affective states by reading the biosensor
signals.

By comparing the biosensor and the self-report results, it is found that both pleasure
and engagement states (from the self-report) were correlated with the value of GSR
but not enough evidence to support that there were correlations between the change of
GSR and pleasure or engagement states. It is noticed that the GSR value across all the
fabrics was very similar (Fig. 8). This may because of the emotional responses to
fabrics are very subtle, and this small difference is similar to variations identified for
reaction to different task levels in Shi et al. (2009)’s experiment. Thus it supports our
finding that the value of GSR can reflect one’s pleasure and engagement states, which
means when participants got higher GSR values, they are feeling more pleasure and
engagement while touching fabrics. This finding also supports our question, that
though people’s affective responses to fabrics are very subtle, it is still possible to use
physiological data for understanding participants’ affective states. It also supports the
literature that the GSR can be used for understanding people emotions (Lang, 1995;
Lin et al., 2008). Once participants’ affective experiences can be understood, we will
use this data to inform our design. However, it is still worth highlighting the
correlations between the value of GSR and self-report rating can result from the stable
signals and stable ratings (rating consists the middle, i.e. 3), thus requests further
analysis on individual participant.
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It was shown that the pleasure and engagement states were very similar and correlated
with each other. This may be caused by the semantic terms used as people may
consider pleasure and engagement were hard to distinguish; also in this particular case
of touching fabrics, users might consider these two emotions are highly correlated, as
more engaging one brings more pleasure and the negative emotions are normally be
boring (Low arousal), while from this perspective, our finding can support the
literature that the GSR is correlated with arousal states (Lang, 1995).

From the self-report data, it shows that there are individual differences exist between
participants, to understand the individual differences can help us to indicate how
much of the emotional aspects have affected people’s choices of the rating. As if there
were no individual differences exist means the rating was more affected by types of
fabrics. While individual differences exist, we know that the rating of the self-report
associates with the emotional aspects.

However, there will be many factors that can affect our results. Relating back to Stahl
et al. (2009)’s theory that emotion is not making sense by its own, but associated with
the specific contexts. Also in the literature review we mentioned previously, the selfreport is relating to the cognitive processes, which is conscious (Agarwar & Meyer,
2009). Therefore, lots of factors can affect the results of the self-report; in our case,
participants’ preferences can largely affect by their gender, age, cultural backgrounds,
past experiences etc. From the previous literature review, we know that there are also
large individual differences associate with the physiological data (Mandryk et al.,
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2005), which make it harder to investigate the correlations between GSR data and
self-report rating.

As mentioned in the literature review, emotions are a result of the three levels of our
brain activity (Norman, 2004). In this experiment, we measured the GSR, which
reflects the visceral level activities and the self-report, which reflects the reflective
level activities. Thus while we compared the physiological data and the self-reporting
data, we were actually comparing the activities from two different levels of the brain.
Therefore, there may be some gaps between these two measures and can affect our
results.

Though we can see some correlations between the mean GSR and the self-report
rating, there are also factors of the experiment implementations that need to be
criticized. Firstly, as mentioned in the literature review, the value GSR is result from
skin sweat, thus it is strongly relating to environmental factors such as humidity and
temperature (Lin et al., 2007). During the experiment, though the room temperature
was controlled at 20 degrees Celsius, but the period of time participants stayed in the
room and the time of the day can also affect the baseline and GSR value gathered;
secondly, the characteristics of fabrics, such as warm or cold might also influence the
GSR value. The fabrics used in the experiment have different characteristics, some
are warm (fur set) and some are colder (the net set), users’ body temperature can be
affected by the fabrics they were touching, therefore will have influence in the GSR
value as well. Consequently, these factors can affect the result.
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As we have discussed above, the semantic terms used in the questionnaire may not
clear for participants, the pictures used in the questionnaire may lead participants
misunderstand the engagement relates with the valence states (slimly face). In
addition, the previous experiments suggest that while investigating the emotions
associate with touching fabrics, the scale of questionnaire should be at lease 9 levels
(Winakor et al., 1980). We used only 5, may make the results not accurate enough.

As the experiment was conducted with another student, so some participants have
watched the interactive videos of fabrics before they see and touch the fabrics;
accordingly the perceptions on fabrics might be effected by the interactive video (half
of the participants watched video before touched the fabric). Lastly, it should
highlighted that the experiment was conducted in a lab environment, thus users might
be nervous or not respond as normal, this can result an abnormal signal.
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CHAPTER 5. Study two: Ethical and visual considerations
(a qualitative approach)
This chapter introduces a qualitative approach for understanding users’ requirements
on the way they would like to share their emotions. This investigation focused on two
main areas, the ethical issues arise from emotional sharing and the visual aspect for
the representation. To deal with these two questions was mainly through user research,
which include interviews on the ethical issues; visual tasks designed for
understanding the visual aspects; results and analysis for the data gathered from the
user research and discussion on the results and limitations.

5.1

Method

Participants
This study involved same group of participants from study one, details please refer to
chapter 4.
Material
For the experiment, recorder for recording the interview, questionnaire contains the
visual design tasks and colored pens for participants answering questions were needed.

Interview questions
The semi-structured interview was mainly focused on the ethical considerations for
this project. As reviewed in the literature review on designing systems for emotion
recognition and sharing, there were two main focuses of ethics on this type of systems:
keeping privacy and autonomy (Stahl et al., 2008). Answers to these ethic issues can
provide design guidelines for the design stage. Therefore questions in the interview
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were aiming to find out our target users’ preferences on the two areas mentioned
above (privacy and autonomy), such as whether they are willing and wanting to share
their emotions, what kind of emotions they would like to share etc. (the list of
questions is presented in the appendix attached at the end of this document, pp. 91).
These questions were starting with general emotions and relating back to the affective
experiences with touching fabrics.

Visual tasks
The visual task was designed for us to understand the design quality of the
representation especially the visual aspects. We have mentioned in the literature
review, Stahl and Hook (2008) emphasized three important design qualities in
designing emotion expressivity: familiarity, open-ended and contrast between
modalities. Therefore finding out answers for the above questions will be mainly
through user research. Thus, the following tasks have been designed on investigating
the above questions.

Questionnaire
Stahl et al. (2008) stated that using colors, shapes and animation for representing
emotions create a much richer experience than using text, thus we have decided to
focus on a visual way for emotion representation. This questionnaire, which contains
some visual tasks, is designed to find out participants’ understandings on the affective
experiences relating to color and shapes. The questionnaire includes three parts; first
part is about understanding what emotions would people feel when touching fabrics;
the second part is on investigating how colours and shapes affect our perceptions; the
third part is an open design task that participants can draw emotions with their
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preferable ways so we can understand their opinions on whether they like abstract or
depictive representations.

The first task was to understand what emotions people may feel when touching
fabrics, therefore a list of essential human emotions was provided for them to select
from (Table 4). As from the research, there were not too many studies investigating
on the emotions associate with the touch of fabrics, thus this decision of using these
emotions was based on App et al. (2006)’s paper, from their research these emotions
are the most basic and essential ones that related with touching. Participants will then
be asked to choose the ones they think associate with the experience of touching
fabrics.
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Table.

4,

13

basic

human

emotions

according

to

tactile

sense

Fig. 9 Questionnaire including affective colors and shapes by Stahl et al. (2008)

Fig. 9 shows the second part of the visual design task in order to understand how
colors and shapes affect participants’ affective states. The color wheel contains some
affective colors and abstract forms is considered to be affective and designed by Stahl
et al. (2008) in the project of ‘eMoto’; those shapes on the left hand side combined
most basic geometric forms (i.e. square, circle etc.) and some meaningful shapes (i.e.
heart, star etc.) but still keep the forms abstract (designed by author).

The last part of the questionnaire is a drawing task for participants drawing out some
basic emotions they have experienced by touching fabrics, paper and colored pens
were provided.

Procedure
Participants were sitting face to face with the investigator. An initial chat before the
actual interview was conducted for participants to establish a rapport with the
researcher and allow for the participants to become more relaxed with the situation.
They were then explained the purpose of the study and explained that all their
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personal data would be protected and they could refuse any questions they felt
uncomfortable with. A consent form was signed. Audio record and notes were used
for capture the data, and audio record was only made while participants signed
agreements in the consent form. The interview then conducted by a semi-structured
format, audio record was made during most of the interviews.

The visual design task takes place after the interview, as previous described has been
divided into three subtasks. Participants started with the first task of choosing the
relevant emotions that they think would relate to the experiences of touching fabrics.
From the choices they had made, they were then asked to map the emotions they
chose onto the color wheel and shapes (method based on Stahl et al.’ s study, 2005);
from this we would understand which colours and shapes were meaningful for them.
The last part was similar with the second but they were asked to draw out the
emotions the selected from the first question on an A4 paper, with the coloured pens
provided. They were allowed to use any format they were comfortable with, i.e.
colors, lines, shapes, words and etc. Fig. 10 shows one participant was doing the last
part of the task—drawing out of emotions.

Fig. 10 One participant was doing the drawing section
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All the interview data was recorded and transcribed, paper based data was kept for
further analysis. Qualitative data analysis was carried out for this part of data analysis.

5.2

Result and analysis

There were two kinds of qualitative data gathered from this study, firstly is the
interview data, which was transcribed and coded. Keynotes were made during the
coding (transcripts please see Appendix attached at the end of this document); the
other type of data was the visual drawing data from the visual design task, which
would be used as design resources for producing sketches, mock-ups and prototypes.

Interview data
As explained above, the interview aimed at understanding the ethical issues regarding
emotional sharing. During the analysis, there were two major themes that emerged.
First, participants consider that emotions are being highly related to events and
context, so while questions touched upon emotional expressions and emotional
sharing, there were no strict ‘yes’ or ‘no’ answers, instead the most common answer
was ‘it depends’. Second, they have shown high demands on controlling their emotion
sharing.

Emotions are related to context
All the participants stated that no emotions could make sense by itself; they are
always related to contexts and events. They always decide whether to share a
particular emotions or not by the particular context, i.e. whom they are sharing with;
the way they would like to express etc. Following are some sample answers:
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“Well, it depends on the situation. I mean usually I prefer to be control of my
emotions. To what other people might know from it, I think that’s almost all the
situations (I want to share my emotions).”
“It depends all the time, if it means to share or not”.
“It depends on that situation…on my emotions…”

Being in control of sharing emotions
As mentioned above, the other interesting point arise from the interview is that
participants prefer to be in control of their emotional sharing. Some of them are quite
open about their emotions and some are more closed about it, but all of them agreed
that emotions are very personal and private, they emphasized that they want to be in
control of their emotions. For example, they would like to know who can see their
emotions and how other people may think about them. They also tend to be more
open to share positive emotions but more selective for the negative ones, as they
would only share with their very close persons or just keep the negative emotions
with themselves, because most of them care about what other people can be
influenced by them.

“I mean usually I prefer to be control of my emotions.”
“Yeah, I prefer only let people know what I want them know. Even my closest
friends…”
‘…Maybe I could choose if I would like to share with somebody else.’
‘…Maybe only the good ones I would happily share with strangers but the bad ones I
probably wouldn’t’.
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‘Mainly positive emotions. I don’t want to share negative emotions because people
think you are a negative person.’

Design task
The design task aimed to find out the design solutions for the representation. As
mentioned above, there were two tasks on investigating on how different colours and
shapes can influence participant’s perceptions.

Firstly, from the pre-questionnaire (Table 4), we have understood what kinds of
emotions associate with touching fabrics. The results (Please refer to Appendix at the
end of this document, pp. 115) show that from the thirteen emotions regarding to
touching provided in the questionnaire, participants’ answers were not very spread,
instead they were mainly sticking on some particular ones. The most common five
emotions appeared by touching fabrics were happiness, amusement, boredom, interest
and surprise; selections on these five were significantly higher than other choices.
Therefore, the results of mapping these five emotions on the affective colour wheel
and shapes will be analyzed.

In order to understand what colours and shapes can affect participants’ perceptions for
the five main emotions associate with touching fabrics, the affective colour wheel was
divided by 8 equal pieces and each piece contains a particular colour and pattern. The
12 basic shapes were also given a number on each, shown in Fig. 11. Some basic
comparisons on the selections were carried out in order to understand how do
participants think the representation should be.
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Fig. 11 Added numbers on the two visual tasks

From analyzing results (Fig. 12) we can identify that happiness and boredom are the
two more obvious emotions to map with colours and shapes; the amusement, interest
and surprise can cause more different understandings by different participants. As the
voting for amusement, interest and surprise were more spread. The result of the
analysis is shown in Fig. 12, 13 and 14, we found that most of the participants think
colour number 1 and 2 and shape number 6, 9 and 10 can represent the emotion of
happiness; they consider colour number 3, 4 and 7; shape number 1 can best represent
the emotion of boredom. It is also found that shape number 6 is best for represent the
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surprise, but no colour found particularly relating to it. The selections on the
amusement and interest are more spread and equal, which means everyone tend to
have different understandings for the representations of them. The results defined
from the analysis are shown in Fig. 14.
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Fig. 12, Result of mapping emotions with colours
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Fig. 13 Result of mapping emotions with shapes
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Fig. 14 Results of the visual task

The second part of the visual design task was to let participants draw out the emotions
they selected from the pre-questionnaire (Table 4). This was aiming for understand
the type of representation participants prefer and gather some design materials for the
design stage. Some sample drawings have shown in Fig. 15. By looking through all
the drawings we found out that there were mainly two types of representations from
users drawing. Mostly used forms are abstract lines, shapes and colours and the other
type are facial expressions and scenarios (i.e. paying football).

Fig. 15 some sample drawings by participants
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5.3

Discussion

Interview data and the design data will be discussed separately as they deal with
different issues. Following are the discussions regarding the results of the ethical and
visual considerations.

Ethical issues
The viewpoint that participants think emotions are highly related to situations support
the literature review on Stahl et al.’s (2009) viewpoint; they emphasized all the
emotions are not making sense by their own, they are highly depends on the context;
Therefore, as this project is considering the emotional representation and emotional
sharing, the design of representation needs to leave enough flexible space for
participants decide and adjust in different situations.

The other point arose from the interview was participants would like to keep control
on their emotional sharing, which support previous studies on Hook et al. (2008)’s
viewpoints that design should empower the end users, hand the power (control) over
to end users’ hands. This can deal with the privacy issues as well, which was also
concerned by most of the participants. The above answers from participants show the
need to leaving the control for emotional sharing back to users themselves, thus this
solution would deal with both the privacy and autonomy issues. Therefore the design
decision made based on this is to empower end-users in ways they would like to use
the system.
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The two concerns that arose from analyzing the interview data support some of our
previous literature review studies and from analyze participants’ answers to those
concerns we can get the following design guidelines: design need to allow users
adjust for their preferences according to different situations and context; it should
provide users with control of their emotional sharing, such as what to share, whom to
share and how to share with their emotions. Users need to have control and clear
feedback of all their emotion sharing situations.

Visual aspects
From the results of the colour and shape tasks, we can find that participants tend to
understand warm colours as positive (happiness, amusement) but the cold colours for
the negative ones (boredom). Irregular shapes tend to raise positive emotions but
regular shapes such as the square can make people feel boring. One interesting thing
found from the result is the shape number 9 and 10 (Fig. 11) were considered for
representing happiness, this may because that these two shapes were actually
transformed heart shapes, which has a cultural meaning of happiness. Consequently,
participants’ understandings on these shapes can be highly influenced by the cultural
backgrounds (such as we know a heart shape means happy, it is an learnt behaviour);
this can reflect back to the cultural theory (Stahl et al., 2009) we discussed in the
literature again. It is also noticed that people tend to have agreements on the
representations of happiness and boredom, but tend to have different understandings
on the visualization of amusement, surprise and interest; this may because of the
happiness and boredom are more basic and common emotions thus the visualization
of them can be more common across different cultures (the heart shape example
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mentioned above); while others may be more influenced by cultural or other factors
(i.e. gender, age etc.).

From the drawing tasks that we ask participants to draw whatever they think
represents their emotions, we found out the mixture of abstract and depictive forms.
Reflecting back to Stahl & Hook (2008)’s study, they emphasized that while
designing the representations of emotions, we should be aware on finding out the
balance between the abstract and depictive. Participants indicate that the abstract
forms may lead misunderstandings but they also do not want to show their exact
emotions, Hence this supports Stahl & Hook (2008)’ view points, designers should
keep the representations easy to understand but still keep it ambiguous.

From above discussions, we found out the ethical and visual aspects of designing the
representations were highly related to the situation and context. Though the
participants selections were based nn the British culture, we still need to be aware that
even with the same culture backgrounds, gender, age and education level can all
affect the results. Our target users should be ones that concern with textiles and
fashions but we have not investigated this point in the participant recruitments, thus
the sample participants may not be representative.

Though we aimed to investigate the emotions associate with touching fabrics. It was
found that in the visual tasks, participants tend to understand those emotions as the
general ones rather than ones particularly relating to the touch of fabrics. From
researching on the relevant literatures on emotions associates with fabrics, it has
found that the affective experiences to fabrics were normally associating with the
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fabrics’ surface physical properties (Chen et al., 2009; Moody et al., 2001). Thus the
visual aspects (colours, shapes and drawings) may not be suitable for use in the
representing the perceptions of touching fabrics. So we need to investigate it in the
evaluation part.
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CHAPTER 6. Design and evaluation
As a User-centered design, all the design elements were based on user requirements
gathered in the previous studies, this chapter aims to use the findings from the
previous two studies for getting a design solution. As shown above, the user
requirements on the representation has been gathered by the two studies (chapter 4 &
5). This chapter will introduce the processes and methods involved in creating the
actual visual design outcomes and an evaluation on the proposed design.

6.1 Mapping GSR graph with visual representations
From the first study, we found that participants’ pleasure and engagement states were
correlated with the value of GSR. Here we will investigate the pattern of the GSR (the
GSR graph) and users’ emotional states. On drawing out the GSR graph for all the
participants and map with the self-report results, we found some patterns exist among
some participants. For example, with pleasure emotions, the GSR normally increases
significantly and goes down after the peak; with displeasure emotions (generally
boring in this experiment), GSR shows a decrease pattern (Fig. 16). However, GSR
signals are mainly used for understanding the arousal emotions (Detenber et al., 1995;
Shi et al., 2007), thus in theory while participants have strong negative emotions to
particular fabrics, the GSR graph might show the same pattern with the Fig. 16 (1).
However, in our particular case, while touching fabrics the negative emotions were
generally boring so the pattern would show a decrease tendency Fig. 16 (2).

Because the affective responses are very subtle, there were no clear patterns shown in
some of the participants. With ones that got strong reactions (in GSR), their data can
support the previous results from study one, while the GSR is increasing, the level of
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pleasure and engagement is higher and a decrease in GSR means lower pleasure and
engagement level.

(1)

(2)

Fig. 16 typical GSR graphs for (1) pleasure; (2) displeasure

From the study one, we proved that human emotions could be understood by using the
biosensor data, then we can have the design of representing emotions base on the
biosensor data from a particular experience and from the study two we have collected
design resources for the ethical considerations and visual design aspects; findings
from the above two studies will be used in the design for a real-time display of
emotions. At the beginning of this chapter, we have found some patterns from
analyzing the GSR graph visually, however the graph is very scientific and hard for
people do not have science background to understand, thus the design solution will
integrate the real time biosensor graph and the visual representations for users get a
better understanding.

6.2 Visual Design based on previous studies
To integrate the biosensor graph and the visual representation, we need firstly to
understand what main characteristics that biosensor graph has and find out the
solutions for integrate the visual aspects.
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From observing the biosensor graph and reviews on some relevant literature, the
following characteristics should be considered in the representation:

Real time
Many investigators emphasized that one of the most strength on using biosensors in
capture user emotions is the sensors can show real time emotional responses (Lin et
al., 2009; Mandryk et al., 2005). To keep the real time characteristic of the biosensor
data, the visual representations should also contain the real time aspect. Hence the
representation should be videos or animations based on the biosensor data that
represent users real time emotional responses.

Value
From study one, we have proved that there were significant correlations between the
value of GSR and users emotional reactions (self-report). So we can use the value of
GSR to understand whether an experience is pleasure and engaging, then the colours
and shapes represent pleasure and engagement we found from the study two can be
used, i.e. red, yellow and irregular shapes represent pleasure. According to the
literature, colours and movements can be used for representing the arousal stats as
different colours have different energies and movement can reflect the intensity
(Hook et al., 2008).

Design outcome
Considering the suggestions from literature, that a design should have familiarity and
ambiguity, combining the above two main characteristics of the GSR signal and the
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design suggestions from the study two (ethical and visual considerations). Some
sketches and design processes are shown in Fig. 17.

Fig. 17 some design sketches during producing the representation

During the visual design process, design tools such as sketching, mock-ups and
prototypes were used. The final design solution contains the following key points:
•

Colours, shapes and movements were used to produce the representation.
Colours and shapes indicate the pleasure and engagement level that can
understand from the value of GSR and background colours and the speed of
movement indicate the arousal states.

•

The representation is more abstract rather than depictive

•

End users are allowed full control of the system on what emotions it captures,
whom to share with and how to share it

•

End users will have feedback on who can get access to their emotions.

According to the above design decisions, a prototypes contains three types of
emotions was produced for the evaluation, as shown in Fig. 19. The three types of
signals were selected from all the GSR graphs and they were considered to be the
representative ones, as shown in Fig. 18. Thus our prototype was produced for
visualizing the emotions that these three types of signals represent (we avoid to attach
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labels on the representations here). The prototype (Fig. 16) was then used for
evaluating with several users, details in the next section.

Fig. 18 the three typical types of GSR graph

Fig. 19 Screen shot from the three videos based on three different biosensor graph,
produced by Processing, videos accessible from: http://vimeo.com/14598740
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6.3

Evaluation

Participants
The evaluation has involved 5 participants, with two male and three female, aged
between 20 and 32 (M= 26.2; SD=5.17) from a mixed cultural backgrounds. All of
them were students and two of them have a design background; all of them were
agreed to take the evaluation voluntarily.

Materials

Biosensors
The hardware of biosensors from the ProComp Infiniti and Biograph software from
Though TechnologiesTM were needed (details have been explained in the chapter 4.2).
Two laptops, one to control the biosensor and observing biosensor data; the other one
is used for presenting the design to participants.

Questionnaire
There were some questionnaires used in the evaluation, including one that participants
need to fill in during the experiment for finding out their understanding on the design
(Fig. 20); and a post-questionnaire (please see the Appendix attached at the end of this
document) to investigate users’ general satisfaction on the design.

Fig. 20 Questionnaire question in the evaluation
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Stimuli
Same fabric samples (Fig. 3) were used as stimulus for participants to have some
affective experiences.

Procedure
All participants were tested individually, seating at a desk in front of the computer
monitor. It was explained that the evaluation was conducted by the Wizard Oz
technique to simulate a system that can capture their affective responses to fabrics and
visualize those emotions with some visual representations. Participants were informed
of the procedure of the evaluation and explained that they will need to wear the
biosensors on their none-dominate hands.

After the participants have consented to continue with the evaluation, they were asked
to sign a consent form and assisted to put on the GSR sensors on their index fingers
and ring fingers. After placing the sensors on participant’s hand, participants were
allowed to sit still for a period of time and until they calm down (get a stable signal),
then the evaluations were started. The evaluation was conducted by the Wizard OZ
technique to simulate the real system, which works as following:

Participants were shown a piece of fabric at a time, the investigator was monitoring
their affective responses captured by the biosensor from a computer monitor
(participants cannot see), participants were asked to touch the fabrics without seeing
them (they were asked to close their eyes) in order to filter the visual aspects of
fabrics that can affect their perceptions. Once the sensor gets a signal that similar to
one of the three typical responses (the ones we choose to produce prototype), they
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were shown that corresponding prototype. They were allowed to see each prototype
for 30 seconds and then they were asked to fill in the questionnaire on how well they
think the video represented their affective experiences of touch that fabric; they were
asked some questions regarding to their experiences after completing the
questionnaire. The tests were repeated 5 times with 5 different types of fabrics for
each participant. After the evaluation finish, participants were asked to fill in a short
post questionnaire to gather some feedback on their satisfaction on the evaluation.

Result and analysis
The data collected from the evaluation includes questionnaire and interview data.
According to the time constrains, quantitative methods such as statistics was not
applied to the questionnaire data. All the data was analyzed qualitatively. Generally
most of the participants were satisfied with the representation. Four out of five
participants considered the video can reflect their feelings most of the time, only one
participant felt the representations do not fit her experiences, but she still agreed that
the videos were affective and can represent emotions. The result of the evaluation will
be reported as the strength, limitations and suggestions that got from the user testing.

Strengths
All of the participants understood the concept of using biosensor for capturing their
affective responses and the prototype was the representation of their responses. Most
of the participants agreed that using colours, shapes and movements in the animation
was a good way to represent their emotions. They also consider this as an effective
way for representing and sharing their emotions. All of the five participants were
satisfied with the privacy of the design, as it was ambiguous and abstract, which can
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allow people make sense by themselves. They also agreed that the representation is
interesting and attractive for them to try the real system.

Limitations
One important factor that found from the evaluation is that while representing the
affective experience to fabrics, even with only the tactile sense, participants still
expect that the representation can reflect the texture of the fabric; that means the
affective experiences for touching a fabric is strongly relating to the surface texture.
However our representations only considered the GSR signal rather than the surface
texture of a particular piece of fabric. Therefore this suggests designers integrate the
surface texture while design of the representation.

Most of them were shown an interest in seeing their own GSR signals and agreed that
sharing their GSR graph can be interesting, but they would like to be in control of
whom to show their GSR signal to as they think showing GSR may invade their
privacy sometimes.

Some participants also show the concern of the comfortableness of wearing the
sensors. As mentioned before, the sensor was placed on the index and ring fingers
with an elastic band. They claimed that while in a real world situation, it will be
uncomfortable for them to wear the sensors all the time as the sensors do not allow
them to move flexibly.

Suggestions
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According to the limitations found from the evaluation, some suggestions can be
made. Firstly, as a very important point arose, we need to combine the fabrics’ texture
with the representations, for example for the rough surface the representation can be
hard and sharp shapes, while for the smooth surface the shape of the representation
can be soft shape and curves. Apart from adding the fabric characteristics on the
representations, we can have the physiological data represent to users themselves and
they can control whether to show it to others by situations.

The other suggestion made by participants was to have the sensor on the wrist or arms
thus it will not affect people’s movements. Also the sensor can be designed as more
fashionable and good looking, thus fit the need for people care about fashion.

6.4 Discussion
As a user-centered approach, we have brought users in at all the stages of the design
processes. In this chapter we have reported the design, evaluation approaches and
results. The design stage is bringing the previous two approaches for gathering design
requirements together. During design of the representation, we have considered all the
design requirements from the two studies, including physiological and subjective
measures of users emotions and the ethical and visual considerations for designing the
system. A prototype of the representation was then used for an evaluation and further
iterations.

The results from evaluation showed that participants were generally satisfied with the
representation and design of the system. The factors found that can affect one’s
affective experiences are colours, shapes and dynamics, which support our previous
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researches on the theories of colours and shapes (Stahl, Hook & Sundstrom, 2005).
Participants were satisfied with the simple and ambiguous design, which supports the
Stahl & Hook (2008)’ three design qualities and our previous user researches.

As mentioned above, participants tend to connect the representation with the surface
texture. An experiment by Chen et al. (2009) have investigated the relevant area, they
found that people’s touch perception is strongly correlated with more than one of the
surface physical properties (i.e. soft-hard, slippery-sticky etc.) and they found that the
mode of soft-hard can best predict the perception. Our findings from the evaluation
support the above viewpoints. To represent the surface physical property, the
suggestions found from the user interview were: colours can be used to represent the
temperature of the surface (i.e. cold or warm), shapes can connect with the surface
roughness and speed represents their arousal states of the experiences. Therefore,
these suggestions should embody with the previous approach for a richer
representations.

Integrate the GSR graph in the representations was suggested by participants.
However, participants have shown the concern of the privacy and autonomy issues
particularly on their GSR data, which has been discussed in the ethical issues
previously (Hook et al., 2008). Considering the suggestions from literature and our
user researches, we will enable participants to control and have feedback on sharing
their GSR data.

Taken altogether, the suggestions from the evaluation can be used for further
iterations of the design and make the system better fit for users’ needs. However,
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during the design and evaluation stages, we need to be aware several factors that can
affect the result of the study.

First, we need to consider several constrains. In the design stage, according to the
time constrains we can only design three prototypes for the evaluation, thus
participants may feel bored seeing the same representations again as they think every
experience for each fabric is unique and with the same representation may not meet
their needs. According to the technical constrains, we can only produce a low-fidelity
prototype that does not really work as the real system. Therefore the evaluation result
and participants’ emotions can be affected by the manipulation of the prototype.

Second, the choice of participants can affect the result. We have used British
participants for the previous two studies, but in the evaluation we can only find
participants from mixed cultural backgrounds. Cultural aspect can largely affect the
way people perceive things and express emotions (Stahl et al., 2009), thus the result
of the evaluation can be different if the test was based on only British participants. On
the other hand, we have included only five participants in the evaluation; a larger
sample size will be ideal for the evaluation.
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CHAPTER 7. General Discussion

The aim of this project is to find a way that captures and represents people’s affective
experiences to fabrics. Firstly we investigated the possible ways for capture one’s
emotion, including physiological measures and subjective measures. After we
understood that emotions to fabrics could be captured by the biosensors, we were then
looked into the ethical issues relating to capture and share emotions as well as the
visual aspects of emotion representations. The design of the system followed the two
studies by combining the physiological data and the design requirements gathered
from the two studies. Lastly we have evaluated the system proposed by the design
stage for finding our user opinions and suggestions for the further iteration. Users
were involved continuously in all the stages as a user centered approach.

As we have included a discussion section after each study, thus this chapter is for the
summary purpose of the whole study and suggests on some future works.

7.1

Summary of study

The findings can answer the research questions we set up at the beginning of the study
(Chapter one) and they are shown in the following areas:

Firstly, it proved that physiological data can be used for understand one’s affective
states on fabrics. GSR value can indicate one’s pleasure and engagement states in
touching fabrics, which means in the tasks of touching fabrics, while the GSR value is
higher, users are being more pleasure and engaging. This finding supports the
literature review that using GSR can reflect people’s emotional states (Lang, 1995;
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Lin et al. 2008; etc.). It can also support our design, as we need to capture people’s
emotions before we can design for the representation.

Secondly, we found that emotion is complex and always associates with the cultural
and social contexts. We have mentioned this viewpoint in the literature review (Hook
et al., 2008). Throughout the project, we have several findings could support that
viewpoint. There were individual differences exist on the preferences of fabrics from
analyzing the self-report data, which means people are different, their emotions can
be affected by many factors, both internal and external contexts. This point was also
supported by the results from the user interviews that participants indicated that
emotions are not making any senses by their self but associates with different
situations.

Thirdly, the privacy and autonomy issues were in participants’ concerns and they
prefer to have full control of the emotion sharing system. To leave the power to endusers, allow them to have the full control on the system can provide privacy and
autonomy for users. This decision was based on the user interview, which is also
supporting Hook et al. (2008)’s viewpoint that designers should empower the endusers; allow them to be in control of their emotion sharing. Being informed to one’s
states of the systems was also highlighted both from the user researches we conducted
and the previous literatures (Hook et al., 2008).

Fourthly, colours, shapes and movements can affect people’s emotions and can be
used for representation. It was found that using abstract animation to represent
people’s affective experiences was well accepted by users. Designers need to be
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aware that how do people perceive the visual representation can also affected by the
cultural and social context. Thus it suggests the need of investigations according to
particular group of users while designing this type of systems.

Lastly, while representing the affective experiences for fabrics, the surface
characteristics can affect human emotions thus should be included in the
representations. It supports the previous study by Chen et al. (2009), that the touch
perceptions are closely related to the surface physical properties. Thus while
designing the representations, we need to combine visual aspects that represent the
surface texture. The quality of the representation should also support Hook et al.
(2008)’s viewpoints on design systems that captures and represents people’s emotions
should be open-ended, ambiguous and still keep the familiarity.

7.2

Limitations

Although there were some meaningful findings and the results of studies can support
each other, there were several limitations during the implementations and analysis.
They will be explained in detail as following:

Initially, the selection of participants may not be representative for our target user
group. Our target user group should be individuals that care about fashion and fabrics,
but during the recruitment, it was hard to control this condition, as this is very
subjective. Hence we have found from the physiological data that some users were
not engaged in the tasks (touching fabrics) so we have not recorded many interesting
datasets (not changing a lot). Due to the resource constrains, we took people from
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mixed cultural backgrounds for the evaluation, and thus the cultural differences can
affect people’s perceptions to the representations.

Both the experiments and evaluation took place in a lab environment so participants
may not act and answer questions as they might normally, especially the physiological
data can be abnormal. As our system was aiming to be used in an everyday bases, so
the results from the lab may not representative for the real system.

As been discussed previously, the GSR sensors are very sensitive and people’s GSR
can be affective by many factors, such as temperature, movements and the time of day
(Lin et al., 2008). Though we have tried to control most of the factors but there were
still some out of our control, such as the time of the day, movements for touching the
fabrics. In addition, as discussed previously, the fabrics’ characteristics such as warm
or cold can affect participants’ body temperature directly, which cannot be eliminated.

7.3

Further developments

We have found correlations between the value of GSR and the states of pleasure and
engagement by analyzing the correlations between the physiological and self-report
data. But according to the time constrains, we have not investigate individual’s
responses separately. As we understood that there were individual differences exist in
the fabric preferences, thus the method could be improved by investigating
physiological differences between people and within people (the physiological data
can be different within the same people in different time of the day).
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Due to the time constrains, while analyzing the biosensor data, we have only
examined the mean GSR and the change of GSR (Max-Min). However, the biosignals are more complicated and contain more information, such as speed, tendency,
frequency etc. Thus analysis that could investigate the above points may help for
finding out more meaningful results.

Combining the HR results with GSR will certainly provide richer resources for the
design of the system. As discussed in the previous chapters, HR always associates
with one’s valence states (Mandryk et al., 2005), which was always analyzed with the
GSR. Thus we should bring the HR analysis into our study in the further works. Other
types of physiological data can also be included in the study, such as EEG.

From the evaluation, we will suggest the representation visualize the quality of the
fabrics’ surface physical property as well, as we found that people’s affective
experiences to fabrics are normally correlated with the fabrics’ surface properties.
From the previous researches, sound can be used for representing people’s emotions
(Yang et al., 2006), thus in the further development, including sounds in the
representation can richer the affective experiences. But need to be aware that Hook et
al. (2008) suggested harmonizing and strength the modality one-another rather than
being contradictory. It will also suggest allowing users personalize their
representations as we found out that everyone may have different understandings on
the visual representations. Thus it will be better accepted to allow users edit and
personalize the way they would like of the representations.
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Furthermore, Mody et al. (2009) emphasized the importance of humans to be able to
define, express and share emotions with others, as emotions are intrinsically part of
human intelligence. In a world where an increasing number of people carry and use
computers to communicate and share information, online communication is becoming
an important part of their daily lives, therefore, extend the system from representing
the affective responses to fabrics to a richer kinds of emotions that suit for social
networks or other online communication systems will have huge potential.
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CHAPTER 8. Conclusion

As an exploratory study, this thesis was aiming at exploring the possibilities of a
visual representation on people’s affective experiences to fabrics. To investigate this
topic, several approaches have been conducted. The results of the studies support that
there is the need for representing people’s affective experiences on fabrics and proved
that using a real time abstract animation would provide a solution for sharing
emotions on fabrics. Several factors were considered that could assist our design:
GSR data can be used for measuring people’s pleasure and engagement states when
touching fabrics; while designing such systems, designers should hand the control to
end-users’ hand in order to protect their privacy and autonomy; while designing
representations for emotions regarding to fabrics, the surface physical properties of
fabrics would be important to include.

The system is still on its initial stage, many more researches and evaluations will be
needed in the future. Findings from this study can assist designers to further develop
this system and can be extended to provide information for designers developing
similar systems.
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Appendix:
eMoto design:

Affective diary design:
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Interview question in study two:
Would you like to see the pattern of your emotions (the bio-sensor data)?
Do you understand it?
If we can find out your emotional experience from this data, would you
like to see it in another form (easier to understand)?
Would you like to see other people sharing their emotions for a particular
experience?
Would you like to share your emotions through website?
If yes, what kind of emotions you would like to share (happy/sad/…)?
and in which situation you would like to share them? (E.g. social network,
casual chatting, etc.)
How would you like to share your emotions?
Facial expression
Abstract shapes
Colors
Animations
Sound
How much of your emotions do you want to share (part of it/all of it)?
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Interview Transcript
Interview_Day 1_participant 001
I: The aim of this project is to find out your emotional reactions to these fabrics or
videos and then share them from website. We recorded your interview data and from
that we can understand your emotions, do you want to see your data? (Show data to
participant)
P: OK
I: Do you understand this data? I mean do you know what kind of emotion it
represents?
P: um, I am just noticing that my heartbeat jumped up for some reasons. That might
because …um…I don’t really know what it is. I guess this (pointing the screen) might
be the electrical conductance…
I: Yes, we can understand your emotions by analyzing this data, but do you like the
data in this form or you prefer another form?
P: Yeah, easier to understand.
I: What form would you prefer then?
P: Um bar charts.
I: How about in a form that normal people could understand, for example pictures,
animations videos and sound?
P: Um pictures will be good.
I: Come back to a general question, what do you think emotion is?
P: Um don’t know.
I: Can you always express your emotion?
P: Yes.
I: Then what kind of ways are you using?
P: Sometimes I don’t feel comfortable to express it but normally I just express them.
I: Are you sharing your emotions with your friends?
P: Yeah.
I: What kind of ways are you using? Just words or you have other ways to express?
P: Touch, facial expressions…I don’t know much about this.
I: Don’t worry, this is not testing on your knowledge but to find out what would be
the best way to everyone.
P: Just through pictures.
I: How about share your emotions online, for example social networks or instant
messengers, so what way would you think you will use?
P: No, I won’t really share unless something really happy or something that will have
tangible effect.
I: So you prefer face-to-face communication?
P: Yeah.
I: About these fabrics, which one did you like the best?
P: The white one.
I: Yeah, you know if you have really good experience on touch that so would you like
to share that with your friends?
P: No No No.
P: it’s not significant enough to share.
I: so you only share the really significant ones?
P: yeah.
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I: Are you sharing with your friends or with strangers as well if you have really happy
things?
P: Yeah, strangers as well, Yeah, if the stranger is willing to listen.
I: So you prefer to use face to face instead of online?
P: yeah
I: Ok, thanks and there is a task for you…
…Drawing the picture
I: I saw you draw the pictures, do you think the picture need to be well defined or
more abstract.
P: I don’t mind as long as it communicates.
I: would you consider about misunderstanding or privacy issues among these pictures?
P: No but as you mentioned, I probably say abstract picture will be a better one
because although there is risk of confusion for the abstract picture but the exact
pictures are nor really express emotions.
Interview_Day 1_participant 003
I: We are aiming to find out your emotions from the physiological data and visualize
them, so I will ask you some questions relating to emotions.
P: OK.
I: The first one is, what do you think emotion is?
P: That’s how you feel, um your feelings of things and react when you see some
affection or…
I: and also from this experience for touching the fabrics for example you like this a lot.
P: yeah
I: By touching this, would you consider to express it or share it with others.
P: um share with others see if others like it as well?
I: It’s like if you have really nice experience and…
P: yeah others to experience as well.
I: yeah when they can’t really touch it. Would you like to share this kind of
experiences?
P: I would like others to touch it.
I: If we have other ways to represent that feelings, would you like it or not.
P: No…
I: why?
P: Not really sure what you mean.
I: yeah, let me ask in other ways. How do you usually do to express your emotions?
P: Words or actions.
I: If you were online using social networks or instant messengers, what ways would
you use?
P: the small icons.
I: For some of the experiences, it might be hard to use icons to express, right?
P: Yeah.
I: so what would you think you will be a good way to express?
P: Probably showing how you appreciate the feelings, happiness or…
I: So it’s like writing the words?
P: yeah…
I: If there were pictures, sound, animations or videos, would you think that works
better than words?
P: Probably yes, like the smiley face or…
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I: You like to have the face?
P: face yeah…
I: so you like to show your emotions more exact rather than abstract?
P: yeah.
I: Why do you think this better?
P: um yeah it might be understood the exact meaning, it hard to get it cross sometimes
with the exact point. It’s kind of … you can’t get…it’s hard to put a cross over the
telephone or for a message.
I: Yeah, I see. From your experience of social networks or other online
communication tools, what kind of emotions you would like to share with others and
what would you keep for yourself?
P: um probably everyday things you would like to share, but I mean I’d rather tell
really personal stuff I’d rather tell people face to face rather than using online.
Obviously sometimes it’s harder but I call over the phone some more then you can
actually hear somebody’s voices.
I: So you don’t really like to share that with strangers?
P: Yeah, like really personal information.
I: For example just like the textile, people might have similar emotions to same
fabrics. We have lots of participants like this white fur, would you like to share this
kind of emotions?
P: yeah, this kind of stuff, yeah.
I: You can share with everyone?
P: With everyone, yeah
I: Would you think that small icons are enough for showing your emotions or you
would like to see some more details?
P: um some more details, then you might showing multiple icons or you know,
someone put that kind of explanation marks or kind of…people write with capital
letters for basically the shouting…yeah
I: Do you think that will be enough to show the emotion then?
P: um I can’t really see other ways of show emotions
I: Cause emotions are too hard to say…
P: to put in a kind of message, it’s kind of sometimes you know you can’t really tell
someone’s reactions unless you see their facial expression… if you see someone on
the phone, you obviously don’t see someone on the phone but you stick with someone
on the phone you could hear their voice, you can’t see to their faces, you don’t really
know whether they lie or won’t be able to tell from their voice but some people see
facial expression express more.
I: Yeah, that’s why we have the sensors. Do you want to see the signal?
P: yeah
I: From the signals we can find out your emotions and we will try to generate kind of
visual representation from that and that’s our aim of our study. So that people can
share it online. From this, what would you think you prefer? And I am quite interested
to know what kind of emotions you would like to share and how much you would like
to share?
P: um certain stuff obviously cause if you doing it like that you can kind of sharing
someone’s emotions by using certain different kinds of pictures or…sounds
corresponding with different like heart rate or stuff like that…
Interview_day 1_ participant 004
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I: My first question is what do you think emotion is?
P: um what you feel when something is happening, or going to happen or has
happened. How you feel about those.
I: Normally, how do you express your emotions?
P: It depends on what kind of emotion it is. I just… I would try…if it is anger, I just
shout or I will maybe try to keep it for myself so I won’t say anything. Or maybe cry
or try not to cry but I look like has red eyes …
I: Like facial expressions?
P: Yeah, facial expression must be, and sometimes body expression. Depends on what
kind of emotion it is.
I: For our study, the scenario is touching fabrics, so if you have really good
experiences on touching fabrics, we are thinking to use another way to share this kind
of your emotions with others on Internet. So basically it’s sharing your emotions on
line, what would think about that? If you want to share your emotions online with
your friends or strangers, what would you do?
P: How would I do that?
I: yeah, what would you do?
P: I would write about it.
I: you just using words?
P: yeah, I just using words.
I: would you think that’s gonna be enough or accurate to communicate your emotions?
P: Ah, I don’t see how other way…we could take it over the Internet.
I: yeah, our study is to use your heartbeat or GSR signals to record your emotions, so
we could use system or software to analyze your emotions. We will then use other
forms of presentation rather than signals. Because we can see the changes on the
signals but we can’t really tell what kind of emotions it is. So we are considering
using pictures, videos or flash to show your emotions in other way…or sound as well.
What would you prefer according to that?
P: Video.
I: would you think it’s going to be more exact such as facial expressions or it should
be more abstract forms?
P: um, abstract.
I: You like abstract?
P: yeah
I: Well, what kind of emotions you normally share with others? And what kind of
emotions you would like to keep for yourself.
P: Um it depends all the time, if it means to share publicly or not. It depends on why
you are angry to something, if you are angry about something personal and you wish
nobody would know about it then you keep it for yourself, but if you are angry about
something happened maybe even happened to someone else, you can try warn other
people by expressing your angry publicly so that they know about the situation. It
depends on that situation. It depends on my emotion, it would be anger, happiness I
think it’s just the two main emotions that you can explain without being personal.
That are the two easiest emotions you can express.
I: so you think that strong emotions are easier to express.
P: the strong emotions that everybody have
I: So you think everybody shares the similar emotions then it’s easier.
P: Or everybody has once be angry and everybody has once be happy…some people
more than others and some people haven’t been…
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I: yeah, so example touching the fabrics like you really like the white fur, you like to
touch it and feed about it. But with others haven’t touched and feel about it before,
would you share your emotions on this with them?
P: Yeah I would share with them but they wouldn’t completely understand it because
when firstly I saw the fabrics with video and I thought for example the gold one I
thought it was like to be the coconut texture thing, you know the coconut, I thought it
was something like that. Then I saw it, it was like the gold…it was not at all what I
expected, not at all but it is interesting different. And I thought No. 5 is a lot more soft
and flowing but it was hard, very rigid. I thought No.1 was thinner and more flowie
and it’s hard as well. So if you just show fabric as a video or just an image it will not
give you the same image as you feel it.
I: Yeah, the video is sometimes not communicates well, that’s why we are thinking
about the touching feeling is hard to share through Internet, so we are thinking to use
other forms of representations to represent like maybe some abstract forms, as you
said you like the abstract ones. So abstract images or sound might be better for other
people to understand your emotions.
Interview_Day 1_participant 005
I: What is emotion for you?
P: it’s how you feel, happy sad, scared, bulletproof…different emotions sometimes
you are great sometimes you are bad and something between.
I: so in what ways you often use to express your emotions?
P: um, probably I smile when I am happy (laugh).
I: Is it like facial expression?
P: yeah, probably it’s mostly facial expressions but obviously you can tell and feel
emotions. Perhaps your brain, you feel it?
I: How do you communicate it online then?
P: If I’m upset you put emoticon you know, like smiley face.
I: yeah, would you think that is enough to representing your emotions in that way?
P: It’s definitely not mean to use that because it’s almost use in same styles that
animals use their facial expressions, cause its very executory you are not feeling
really happy or really sad when you put it down but that’s what you put down because
it is more extreme, it makes more energetic, more exciting.
I: yeah, my scenario is representing your emotions of touching the fabrics. Like you
like the blue one and the white fur so you have really nice experience on that. If you
want to share with others online, what kind of media you gonna use?
P: um…what kind of media?
I: like what kind of way, for example pictures, sound, animation or videos.
P: I think with very nice fabric, I will try to describe the fabric in words; I will
probably try to explain it in terms of a fabric, which I think they have felt before. So I
say it’s really soft, it feels like sheepskin or you know wool or something. So I feel
they might be able to relate to.
I: We will show your data.
P: ok.
I: So basically we are analyzing this data and from that we will understand some of
your emotions and I’m gonna representing it for you to share with someone else on
line. Do you understand this signal?
P: No… I assume that higher means more excited. I don’t know it means excited,
more pleasurable or…like one of them when I saw I imagined there was a spider.
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I: My aim is to visualizing this signals and normal people can understand it, in a
pleasure way or more exciting way. So I’m considering with pictures, videos,
animations and sounds, which one would you prefer?
P: I know sounds are strange, video is obviously helpful. But I think you would have
to have them or shown in… it has to be in some kind of standard, like you have a
machine that does it. So it’s always use the same form or something, so you could
accurately compare them after you compare two kinds of fabrics. Um, is that makes
sense? Otherwise, I think sounds, would make a sense of you, rush something against
crashed fabrics, you do that sometimes.
I: I am not representing the fabrics but the emotions that a fabric causes. We will use
the physiological data and interview data as well. If I will use some pictures or videos,
what would you think the content be? Would you like more abstract forms or more
exact forms, like facial expressions?
P: um, nor really fan of abstract things because it might be hard to interpret. But I
guess that’s just part of the emotions so it makes sense.
I: you know like the emoticon we normally use in the msn, it’s kind of more exact
form like laughing face or sad face so it’s more relating to the real world. The abstract
forms are…you can’t really tell but it still communicates.
P: I think I’d love to see it. It seems kind of strange to have facial expressions…or I
mean you can make facial expressions for some fabrics so it will be really hard to
identify the fabrics just by looking at that. Maybe multimedia such like maybe sound
and video… if you have the real thing going at the same time I think you will
understand what the fabric looks like.
I: you know if you are happy, with a heart shape, you will understand right?
P: I think maybe for girls or...
I: yeah, it depends how I represent that.
Interview_Day 2_ participant 006
I: We are doing a big project on fabrics and emotions relating to these fabrics. I will
visualize your emotions relating to fabrics. We were collecting your data and from
that we can understand some of your emotions. I will have some questions relating to
emotions in this part.
P: OK.
I: the first question is what do you think emotion is?
P: What do I think emotion is?
I: yeah.
P: um, it’s feeling by experience when you react to something.
I: I think we all have emotions all the time, have you got any experiences of sharing
your emotions with someone else?
P: Yeah.
I: So how do you express your emotions?
P: Oh, how do I express my emotions? Um mainly through speaking.
I: in the online communication scenario, so example the social networks or instant
messengers what would you do to share your emotion?
P: um, I use messengers but I prefer to speaking face to face rather than messengers
because you can’t really convey your full emotions on computer.
I: yeah, that’s why we are thinking to do this project. It’s kind of… helping you to
share part of your emotions with others. If we have that system to help you to share
your emotions online, would like to try it?
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P: yeah
I: So what kind of emotions you would like to share with others and who you will
share with on the social networks.
P: What do I use?
I: what kind of emotions you want to share with others.
P: um, mainly positive emotions I don’t want to share negative emotions because
people think you are a negative person. But I think generally I’m not that into this.
I: So do you share your emotions with your friends?
P: Not necessarily. It depends on which friends.
I: very close friends, so you don’t share with strangers?
P: No.
I: in the scenario of just experience of fabrics, as you have touched really nice fabrics
so would you like to share this nice experience with friends or strangers?
P: OK, I don’t mind.
I: if we will use pictures, videos or sounds to represent your emotions, which would
you prefer?
P: Maybe video.
I: Do you like the video to be well defined or more abstract?
P: Abstract.
Interview_Day 2_Participant 007
I: What do you think emotion is?
P: Um the feelings that you have when you reacting to some sort of stimulus I guess.
Or things you are touching or seeing.
I: So you can feel some emotions when you are touching the fabrics?
P: yeah
I: How do you normally express your emotion?
P: I think I would normally express them on my face or contains in my voice. I think
probably some of the ways I talk…I speak.
I: I know people express their emotions by postures, facial expressions and some
words but while on the digital communication for example instant messengers or
social networks it will be hard to communicate emotions. Have you got experiences
on communicating your emotions online?
P: Yeah, I mean I think it’s difficult sometimes cause yeah you can get it wrong so
you have to use like smiley faces and you know put in (gegos) like type Heehee or
LOL you know things like that or sad face or you know. I do write this a lot cause I
do actually communicate online a lot.
I: yeah, so do you enjoy that way to communicate your emotions?
P: I think so, yeah cause it’s I can only communicate with the people that I really like
a lot, like with my family and friends. Those ones I speak online the most. So being
able to showing emotions says arguments sometimes. (laugh)
I: do you talk to strangers? or do you share your emotions with strangers?
P: I guess so, yeah I’m not very close about it. It depends on the situation, maybe the
good ones I would happily share with strangers but the bad ones I probably wouldn’t.
I: But you share the bad ones with your close friends?
P: yeah, if I can help it, if I can get home and to cry to them (laugh).
I: my aim is to visualize or represent your emotions in other forms, other than words
or the digital data, so I’m thinking to use pictures, videos, animations or sounds,
which one would you prefer?
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P: I think pictures.
I: pictures, for the pictures…
P: or animated pictures.
I; yeah, would you like it to be well defined or you like it to be more abstract?
P: um, I think I like it to be a bit abstract
I: abstract, well do you worry about misunderstandings?
P: yeah, I think you will always gonna get that. Um, one person smiles might means
something completely different than another persons, so yeah…
I: so you think it’s fine, right?
P: yeah, I think it’s fine enough to be detached, to be able to be not too…kind of
strong emotions if it is over the Internet.
I: so do you want to share your emotions of touching these nice fabrics? Would you
like to share with strangers as well?
P: how do you mean with strangers? like…
I: like you don’t really share your personal things with strangers but while this is the
fabrics and you really like it, so it is the nice experience for you. Would you think this
could be shared with strangers?
P: yeah, this would be ok. Yeah
I: so you don’t worry about the privacy issue on this?
P: No, not really.
Interview_Day 2_participant 008
I: what I’m doing for this project is basically sharing emotions online, so firstly I’m
gonna understand your emotions, so we captured your physiological data and from
that we can understand some of your emotions and also I will do a visual
representation to visualize your emotions in kind of pictures, or videos… I’m not
really sure about what form it is, so I will need to get answers from users. So I will
ask you some simple questions relating to emotions. The first one is what do you
think emotion is?
P: what do I think emotion is? Um, I don’t know. Emotion is just feelings, just what
you feel about stuff, with some levels like…the chemical, the brain…
I: so it’s feelings about stuff or event?
P: yeah, feelings about, yeah things happen.
I: yeah, then how do you normally express your emotions?
P: um… I guess just like physically or through talking or what ever, just I
guess…yeah
I: yeah, these are just for the face-to-face communication, if we think about the digital
communications, online communication…
P: how do I express emotions through online communication?
I: yeah. Do you normally do it or not?
P: yeah, um… I think I through the way I write, what kind of words I use and
sometimes try to use like happy faces stuff like demand explanation marks I use.
I: yeah, the icons.
P: yeah
I: so what kind of emotions are you sharing online?
P: um…I guess something like I just sent email this morning just about festival I’m
going to attend in, so it’s almost the time discuss let all get excited, that all the
explanation marks get there. Um, well like I suppose yeah. Or if something sad you
know you would do a sad face, maybe face I would make little joke on.
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I: so you don’t share all your emotions but part of them right?
P: um, in communication, yeah I guess I won’t share everything.
I: yeah, so what kind of emotions are you willing to share with others? And what kind
of emotions you would like to keep for yourself?
P: um, I guess I would just share kind of my general like mood. I guess like happiness,
sadness if I’m, or yeah, excited about something or really bored about something, I
would want to share about that. Ones I wouldn’t, I don’t know, things like shamed
about something if I was. Or…yeah, I think I share most like I’m angry with stuff, I
would share maybe I share them less. But yes I know more I suppose you choose.
I: do you share something personal or not?
P: it depends who you are sharing with, but yeah.
I: so basically you share both positive and negative emotions
P: yeah.
I: whom are you normally share with?
P: um, my friends, my sister, my sister is in India, so we talk well on skype, like yeah
by email or stuff.
I: do you share with strangers or not?
P: um…no.
I: if I will visualize your emotions, not really personal ones but the general ones,
would you like to see them represent visually? For example pictures, videos,
animations or sounds, would you like it or not?
P: Oh, I see what you mean, um yeah, well I mean I guess I will use like little smiley
face and stuff.
I: so you like to use the emoticons?
P: yeah, use the icons and stuff and they can help, I suppose it depends, if I thought it
represent the way I felt well, yeah.
I: if we use the pictures for example, would you think the picture should be well
defined or more abstract?
P: um…um …I think they could be like one or the other I guess.
I: so you don’t mind?
P: Yeah, like abstract, I think abstract pictures I suppose could work. I don’t I can’t
imagine exactly what it might look like. But I suppose angry could be like some
jumble…and I don’t know what colours. But then with more realistic ones I suppose
like smiley faces stuff they work as well. So basically both of them could work.
I: are you worrying about misunderstandings during sharing emotions in that way?
P: um, I wouldn’t say I worried about it, but I think they can be misunderstood. But
generally I find I can be able to communicate what I want to communicate. Like it’s
not at all as rich as you talk with someone. But you can still do it. I guess it would just
works.
Interview_Day 3_participant 009
I: this interview is about emotions, cause this project is about representing emotions.
The first question is what do you think emotion is?
P: Emotion is basically I think it’s the touch and feel that’s everything got emotion
when you touch something and feel it. Some access your brain, so emotion is when
you touching you feel something; you whether like or dislike it. That’s basically the
emotion.
I: yeah, and how do you normally express your emotion?
P: emotion can be expressed by laugh, cry, tears, joy, so that’s all kinds of emotions.
100

I: you mean the words or…
P: even actions, anger is emotion, so when you are angry about something that’s
emotion. When you are happy, joyful they are all emotions. So when you are happy,
you jump up and down, that’s emotion. If you are really sad, you cry, that’s all
emotions.
I: you mean the actions you use?
P: yeah, actions. But even words as well. You say as well. So if you are really upset,
you say something that you don’t really knew. That’s the emotions taking all the kind
of things. You kind of lease control.
I: That’s are the ways you use to communicate your emotions in your daily life, if you
need to express your emotions online, in the online communication, what would you
do?
P: um, online communication?
I: for example, the instant messengers, social networks.
P: Oh, basically, there’s little like…icons, so use icons. Because other people can’t
see you. So use icons when you laugh or cry.
I: Do you think those icons only represent strong emotions?
P: um, in the beginning when MSN start, there were only very limited icons, but now
there are all kind of emotions. Cause like confuse, which is very good. It’s all kinds of
icons; I think they represent well to describe emotions.
I: so you think they are representing well.
P: yes, you got embarrass icons, you got confuse icon, you got sad, you got cry icons,
you got happy, you got…um they can make icons for everything, I think it’s quite
good.
I: If we ask you to share your emotions on touching these fabrics, you can’t really use
icons cause it’s not that simple, right?
P: No. Then use words. Of course, just describe what you feel. So for example B
(fabric) is very soft and nice, while E was rough and unpleasant.
I: yeah, if there are other options for you, for example pictures, videos, animations
and sounds for you to represent this kind of emotions, would you think that’s gonna
be better than words?
P: um, sometimes actions speak louder than words. So sometimes it could work, but
personally I like the words.
I: you don’t like pictures?
P: No I do, I do. But I prefer words. For example when you see you things on
computer, and when you touch them, they are different. Cause you think the way it
looks not the way they feel. So that’s why I prefer shopping at store rather than online,
cause you can actually get a feel about the product.
I: yeah, that’s the aim of our project. So for your online shopping, you can only see
the picture of the fabric, you don’t really touch it. What we gonna do is to represent
your touch sense into a picture or other kind of visual representations. So you can
actually feel the touch sense in that way.
P: I agree, because you can do online shopping as you see the product online.
I: but you don’t really feel it.
P: No, you can see it. So I like this…so you see it. But sometimes when you try
something on in the shop, doesn’t look good. It doesn’t feel good, it doesn’t fit you
properly as well. I’m a bit tradition in that sense.
I: but if we wanna represent your sense in a picture, you still agree with that?
P: yeah yeah yeah.
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I: if we choose to use that way, would you think it’s a well-defined picture or it’s
gonna be a more abstract forms?
P: I think picture can give a lot of details, so you can get a lot from that.
I: So you like the well defined ones?
P: yeah.
I: are you concerning about the misunderstandings during communication?
P: exactly, sometimes it need to be obvious so people can understand.
I: you like the obvious ones?
P: um, for example in this days, people haven’t got enough time to focus on it, so
simpler they are, the better it is.
I: so you want it to be simple and can be understood by everyone, right?
P: yeah. So everybody can access it, young kids, older people as well, people haven’t
got good visions as well. So like the more details that a picture give, the better it is.
I: but you know that emotion is kind of thing that you can’t really describe, but it can
be captured by the sensors, and what I will do is to represent the data from the sensors
into a way that everyone can understand. If you can actually express your emotions
with this way, what kind of emotions would you like to share with others?
P: Um, I don’t know, you can share all kinds of emotions; through the sensor you can
share everything. You can share happy emotions, good emotions, because the sensors
give very accurate details, it’s exactly how you are feeling, and sometimes you can’t
put those to words.
I: but do you worrying if the sensor is representing all of your emotions? Do you
think that will be not privacy for you?
P: um, I think sometimes it could help, but not all the time. For example, certain times
it’s there as backup more than the primary resource. Personally I wouldn’t use it as
primary resource, but sometimes you can start forwards, you don’t need to say, so this
is a really good tool to use. But again, I wouldn’t want many…
I: you don’t want to share all of your emotions?
P: No, not all. That’s my personal think.
Interview_Day 3_Participant 010
I: We collected your data from the biosensors, and that can actually represent your
emotions. Do you want to see it?
P: yeah.
(Show the data to participant)
I: so this sensor is basically showing some emotions you have, and from analyzing the
data, we can understand your emotions. But normal people don’t really understand
that. That’s why we did this project and I will visualize the data so everyone could
understand. Here I will ask you something about emotion.
P: OK.
I: the first one is what do you think emotion is?
P: Emotion? Well, I’m kind of materialized person but I think it’s like biochemical
response to certain situations.
I: so you think this data shows your emotions?
P: I think…can be used to deduce my emotions possibly. But I guess there will be a
lot of noise to filter out. Well, I mean I imagine the fourth dot I maybe having would
possibly maybe have more effect on my physiological kind of data than the fabric. I
mean yeah possibly but I mean I guess if you average the many cases than you could
find the differences between…
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I: yeah, there are lots of differences.
I: and how do you normally express your emotions?
P: um, well facial expressions, body language, tone of voice, um I guess there are
ways outside my control, blushing, crying, um shaking with fear.
I: yeah, that’s lots of things that we can easily understand through face-to-face right?
In the scenario of the online communication, if you are using instant messengers or
social networks, do you find it is easy to express your emotions?
P: um, yeah, but I don’t usually express my emotions so much. Well it depends; while
I’m chatting with close friends then yeah maybe I will agree. But yeah, I think it’s
quite easy to express. I think there are enough words to describe emotions quite easily.
I: do you think using words is accurate to describe your emotions?
P: I think they can be… they never exactly, I think they can…usually good. Usually is
a good idea unless it’s very unusual emotions.
I: yeah, from this, we can capture your emotions by the sensors, and that means
someone can understand your emotions from the data. Do you think this could be
some risk of some danger from that? Or you think it’s totally fine for others to know
your emotions directly?
P: you mean if you could accurately deduce my emotion?
I: yeah.
P: um, well I think you know as with any technologies that could be abused and it
could be useful. Um, you know I mean technology is neutral in itself. It depends on
what people do with it.
I: so you don’t mind?
P: I usually think technology is a good thing as long as, it depends on people, how
they use it. I think every technology can be used in good or bad way.
I: so you don’t really mind to have this thing on your fingers or…
P: it depends on situation. If I were being terrorized by criminals then I would mind.
If it was used to catch…
I: if it helps you for communication, do you think that’s good or not?
P: um, well yeah, I think that would be good if I wanted to that, then yeah.
I: so what kind of situation you would want to share your emotions with others?
P: well, I guess it could be fun with close friends, maybe for psychological research
could be useful. But I think it might dude today life if this technology was available. I
would I can’t imagine myself to use it very often.
I: that might be used in some situations that you can’t really using words to describe
your emotions, but you still want to share something with others. That’s why we are
developing this as it captures your emotions and we will represent it in other ways so
everyone can understand. And I would like to know, how much you would like this
thing to represent of your emotions?
P: well, it depends on the situation. I mean usually I prefer to be control of my
emotions. To what other people might know from it, I think that’s almost all the
situations. I mean if somebody said they didn’t believe me about something and I
want to prove something, that’s pretty much I think I would want to use something
like this.
I: so you want to be in control of it?
P: yeah, I prefer only let people know what I want them know. Even my closest friend
I think that it’s…
I: so you think there are some privacy issues?
P: yeah, I think so.
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I: if we have a visual representation of that signal of your emotions, would you think
it’s gonna be pictures, videos, animations or sound?
P: well, I think it could, I wouldn’t use sound. I mean it could be represented in
different ways, it could have a few emotions like graph, like how much happiness,
how much disgust or fear, or you could have like face, which kind of represents the
emotion by showing the proper facial expressions. I don’t know.
I: so that’s going to be the question, do you want it to be well-defined or you want it
to be abstract?
P: again, it depends on the situation. I mean usually I wouldn’t want people to know
my emotion. If I did, then I guess the more accurate the better.
I: so you are worrying about the misunderstandings between communications? Or you
just don’t want others know your emotions?
P: um, well, I guess can be both. You don’t walk around with your name and address
on your t-shirt.
I: yeah, that’s right.
I: you know there are some cloth designs; it shows different colors to represent your
different mood at the moment. Do you think it’s good or not? It automatically
captures your emotions and represent to everyone, but it’s abstract so people may
have different understandings on that.
P: Oh… yeah it’s kind of fun I guess. It’s a little bit silly. I mean people doing that
might be people want to show off I mean. Um, I mean would that be useful to the
person who is wearing it, I…I think it’s a bit unnecessary I think you can usually
quite easy to know when somebody is angry or happy. I think a lot of those emotions
is outside people’s control. I think the t-shirt would not be necessary in most cases,
unless the person is well trained to hide their emotions.
I: yeah, but from the online communities, we don’t really see other’s faces, we don’t
see their gestures so we don’t really know their emotions, that’s why we are
developing this, they can actually use this kind of thing to show their emotions to
others and share with others.
P: well, I think that a lot of people would want but me, I don’t. but a lot of people
yeah would be interested in…
I: because you think using words is enough to express emotions on line, right?
P: for me, it’s enough. And I’m quite a sort of quiet person I don’t like people to kind
of know much about me usually. But that’s just me; I guess a lot of people would be
you know interested.
I: but for the fabrics, if you had really good experience with fabrics and you might
want to share your experience or not?
P: no, I don’t see why. How would you share it?
I: we might use it in the e-commerce, online shopping. If you see a picture of a fabric
but it might not be enough cause you can’t really touch it. You don’t really see the
touch sense of that.
P: um it could be an objective measurement of fabrics, kind of like comfortableness.
I: might not be comfortableness, maybe something like what you feel when you touch
and represent that on the screen, it’s gonna to be some digital pictures or something…
P: that’s what I’m saying, like touching a fabric is very a subjective thing. So people
can lie very easily, they say’ ah, it’s comfortable’. It’s very difficult to prove that’s
not true. If there’s kind of system which um you know as you were saying like giving
some number, like how soft a fabric is. Like I guess some kind of standard nobody
can kind of doubt like if you are buying cloth online, they say it’s very soft and you
get it, it’s not very soft, you can’t really argue really. Because you know maybe they
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think it’s very soft but you don’t. but if you could have a system that measure…that
could be useful.
Interview_Day 3_participant 011
I: this interview is about emotions, cause we are using physiological data to
understand your emotions, so your emotions are actually captured by that system. So
what I would like to know is if that system captures your emotions and show it to
someone else, would you mind it or not?
P: no, that’s fine.
I: so you don’t mind to show your emotions to other people?
P: um…
I: Now is only for fabrics, if for all kinds of emotions in your life, would you mind in
that case?
P: Oh, generally? You mean how open am I to show emotions?
I: yeah.
P: I think it depends, if there are people I don’t know, is in a professional settings, I
tend to keep very close and I tend to be very task focus. So if I’m upset if I’m
disagree with someone or if I get really angry, I try not to show it. But if I’m with
friends and with people are more relax a lot more open with my emotions, I tend to be
quite extroverts.
I: so it’s depends on who the data will be shown.
P: yeah, professionally definitely I tend to be more observed. But when I’m with
people I know, I tend to be a lot more open, yeah I will show my, I’m kind of very
expressive person I think.
I: If we put this scenario in the online communication, if it is with the instant
messengers or social networks, would you mind to share your emotions with someone
else?
P: No, I think I use a lot of emoticons, like when I’m writing with people. I think but
it can be difficult though cause online misunderstandings are much more prevalent.
And also even though I’m very emotive, I hate confrontation, so I don’t like creating a
situation that is problematic to someone unless I really have to. So if I’m angry or I’m
upset to someone that close to me, I know that might have an affect on the
relationship, I’m very diplomatic in the way I work things and I’m expense on the
upset things because of this or that. So I will show my emotions but I won’t kind of
open to the top so cry or start shouting, I’ll just say to them look, this is how I feel and
I think that’s translate quite well in the computer. You can’t just be quite objective in
the way you describe this is how I’m feeling and this is like that, without showing
them raw emotions that they can take in person.
I: So you prefer to use words?
P: yeah. I mean I use emoticons as well, but I do prefer to use words, cause I think
people just start blowing up and start actually being their emotions, they just end up
upsetting other people a lot more, because maybe they don’t know how to react to that,
and they can get much more personally…
I: What we are doing is to capture your emotions by the sensors and I will represent it
visually. So I would like to know how much you would like to show your emotions in
the representations, you want it to be well defined or more abstract?
P: um, well defined is just fine.
I: and whom would you like to share your emotion with online?
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P: yeah, the people that I’m showing emotion the most are the people I’m very close
to, so actually my boyfriend, if I’ve had a really bad day I will just like ‘wo..wooh..’
and my poor brother as well cause I’m living with my brother. If I’ve had a shitty day,
I just immediately my first action is first if he’s left socks around if he left something
not tidied up, I just be like ‘ah, you used this…’ get angry with him, then I feel really
really bad, just say ‘oh, I’m sorry, I had a bad day’. But when I used to live in house
share, with people I don’t know, so I won’t say anything. Because I don’t want to
have tension in relationship because my brother I’m that if he gets mad on me if he
had a bad day, I will forgive him, because he is my brother. And I hope is the same
thing the other way around. I know he’s not gonna stop loving me because I’m being
mean.
I: so you care about what other people perceive your emotion?
P: yeah.
I: so you mind about misunderstandings in this case?
P: yeah, and I don’t want people to take it personally if I you know if I’m having my
own emotion. So if I’m angry at something else, I happened to just be in bad mood, I
don’t to think it’s because of them.
I: yeah, so that’s why you think well defined representations are gonna be better?
P: yeah, so everyone can kind of know what pages they are, everyone can understand
what happened.
I: yeah.
Interview_Day 3_participant 012
I: the first question is what is emotion to you? What do you think emotion is?
P: um, when you feel something so could be anything, could be like if I’m looking at
this even I’m looking at that so I’m thinking something, so my stomach jump or even
I was thinking right after trying to relax make me think oh I should try to be relax I
feel my heart beating. Yeah, cause I was thinking ‘calm down, clam down, and calm
down…’ That was start myself like nervous even there was nothing I still feel nervous,
so emotion could be triggered by even your own thoughts. When you are trying to do
one thing…
I: how do you always express your emotions?
P: um, I don’t know actually. Sometimes I’m usually quite good at hiding if I’m
annoyed or angry, I don’t get really angry very often. I’m usually happy, but yeah I
sometimes get annoyed, but I’m quite good at hiding it or going just keep quiet rather
than getting really angry with anything.
I: so you don’t really want others know your emotions?
P: yeah, maybe negative emotions, cause I hate it when people around me are angry
or moody cause it makes you a bad mood, so I think it’s better just to…I mean you
can talk to your close friends or your family about it if you are upset or whatever, but
I think just being angry or upset all the time is not good for anybody.
I: but do you like to share the positive ones with others?
P: yeah.
I: whom do you want to share with?
P: um, my friends, my family or people from the course or just people I see in general.
I: so you don’t mind to share the positive ones with strangers?
P: yeah.
I: in terms of using the online communication, for example the instant messengers or
social networks, how would you express your emotions on that?
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P: um, use smiley faces, even on gmail, you got that small faces, smiley like winking
stuff. I think it’s good to express emotions, or exclamation marks or like lots of full
stops, like that.
I: we are thinking to help you to express your emotions on the online communication,
that’s why we captured your physiological data and from that we can understand your
emotion. Would you like others to know your emotions online?
P: um, yes I suppose, if that’s kind of emotion you want to…I think maybe if you are
like a higher mood or you are a bit upset, you don’t necessarily want everybody to
know. So when you are on MSN whatever, you can have like you feel something
different than you actually do. So I think it depends on whom you are talking to, and
what kind of conversation you are having.
I: you don’t like something that automatically showing your emotions?
P: No, I don’t think it’s good. I think it’s a bit of invasion and privacy kind of thing.
I: yeah, if we can represent your emotions in pictures, videos, animations or sound,
which would you prefer?
P: um, maybe animations, some kind colors and animations. Yeah, maybe like a bit of
abstract patterns. Like you know the screen saver.
I: do you think that’s gonna cause some kind of misunderstandings between different
people?
P: um maybe.
I: so you don’t mind it, right?
P: maybe I like it, maybe for myself to see and maybe I could choose if I would like
to share with somebody else. Maybe I could use it to show I was upset or something
so my boyfriend if I wouldn’t want to say then he could ask what is wrong.
I: so you want to be control of it, on who you share with?
P: yeah.
Interview_Day 3_participant 013
I: this interview is about emotions, not only on fabrics but general ones. The first
question is what do you think emotion is?
P: um, how you feel about something or how you responses to something that
happened. You have emotions on something exciting so you are happy, or something
awful you feel sad.
I: how do you usually express your emotion?
P: I don’t always express my emotions. No, smiling I guess when I’m happy.
I: is it because you don’t want others know your emotions?
P: Not all the time, no. Swishy not gonna work, yeah you kind of have to be
professional. If you might feel slumping something, you can’t do that.
I: if you are chatting online or on facebook…
P: I use the emoticons.
I: Oh, you use that, do you like it?
P: yeah, I do.
I: do you think that works for express your emotion?
P: um, up to sort of point, yeah you use the emoticon for every single emotion you
might have but if you are using a combination of…I’m a complicated person so I
have… I like the winking one.
I: do you think because you are a calm person so you don’t show your emotions often?
P: um, I can be calm, not always calm. Trying to be calm I think.
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I: we have the data of you and from that data we can understand your emotions, if we
will show your emotions to other people would you think that is a good thing or bad
thing?
P: you mean from this, now? For the fabrics?
I: yeah, if we can capture your emotions and share with others?
P: No, that’s fine. Wouldn’t bother me.
I: Do you mind if that’s something happens to you personal to be shown with
someone else?
P: depends who it is/
I: yeah, whom would you share with?
P: friends.
I: Only friends, you won’t want to share with strangers?
P: No. Not at all.
I: you don’t wanna share any kinds of emotions with strangers?
P: Well, I tend to walk down the street with smile on my face when I’m happy, were I
suppose to share that with people passing me on the street, but… I try not to cry in the
public.
I: So you think the positive emotions could be shared with others?
P: yeah.
I: are there something that you really want to keep as personal and not sharing with
anyone else.
P: No.
I: if we can visualize your emotions like the representation from that signal, what
form would you prefer to use? Like pictures, animations or sounds?
P: um, animation.
I: Do you think the animation should be well defined or abstract?
P: well defined.
I: why do you think well defined is better?
P: it’s clearer. The meaning is clearer.
I: you think people should understand it clearly, no misunderstandings?
P: yeah, misunderstandings are not good.
Interview_Day 3_participant 014
I: What do you think emotion is?
P: um, good question. It’s psychological thoughts, feelings, um probably brain
chemistries, yeah, I guess.
I: How do you normally express your emotion?
P: um, facial expressions, um saying something when you shouting it’s bad or good.
I: Do you use words, like verbal communication?
P: yeah, words just describe, yeah.
I: do you think you can describe your emotions accurately?
P: um, sometimes, depends on… I think more extreme emotions are easier to describe,
yeah.
I: Do you like to share your emotions with others?
P: um, I don’t think so.
I: for the online communications, for example the instant messengers or social
networks do you used to share your emotions on them?
P: um, no, cause I feel when it’s online I feel more detached.
I: you don’t share your emotions at all or you don’t like to share?
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P: um, just don’t really get to it.
I: so I guess if we can capture your emotions by the biosensor, you don’t want others
see the result or you feel it is fine?
P: um, no I think it’s fine. Cause that’s ah…more data, I feel more accurate I guess.
I: because you were touching the fabric, if you were wearing this at the daily base, do
you mind if it shows your emotions all the time?
P: if I’m wearing it’s fine, yeah I think.
I: do you have some times that you feel you like to share your emotions and some
times not?
P: um, I think if it’s good emotion.
I: only good emotions?
P: yeah, yeah I think so.
I: if you have good emotions to share, whom would you share with?
P: ah, I think friends, family.
I: Would you share with strangers?
P: um, it depends. If it was saying you watch football and you are both, it’s both your
favorite team, you have something in common, then yeah.
I: if we can visualize the data in other forms, for example image, animations or sound,
which one would you prefer? Or you don’t want the data to be visualized.
P: um, I think animations would show…um must show some…yeah some…yeah
emotions.
I: would you think it should be well defined or more abstract?
P: I think it will be quite abstract. Maybe more extreme emotions could be more
obvious to tell, yeah.
I: do you think others gonna understand if it’s in abstract forms?
P: um, I don’t really worry about this.
Interview_Day 4_ participant 015
I: My first question will be something relating to emotions, and the general one is
what do you think emotion is?
P: um, what’s your feeling, perhaps you can’t really describe by words.
I: you think emotions can’t be really described by words?
P: No, it can be, but it’s like preverbal. It’s something that just comes, from nowhere.
I: so how do you normally express your emotions?
P: um, by actions like crying or shouting or…um relaxing, sleeping or maybe
sometimes you can talk about it.
I: so you mean in your daily lives you use that ways to express your emotions, but in
the online communications, for example the instant messengers or social networks,
how do you express your emotions on them?
P: yeah, I suppose um you know the smiley faces or exclamation marks or you know
dots or you know you do the LOL thing, or capital letters if you feel angry, yeah.
I: the type of words you use?
P: Not really the type of words, yeah I suppose just like some pump situation.
I: Do you think in that way it can communicate well and accurate?
P: yeah, sometimes. Well it’s not accurate as you speak to somebody but I suppose
um when you are writing something down and you putting capitals, you know
somebody is angry, do you know what I mean? Or if people put kiss or exclamation
marks you know people are more light hearted.
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I: what we are gonna do is to capture your emotions by the sensors, so we could
actually understand your emotions from that signals. If you will wear this sensors and
other people will understand your emotions, do you think that’s gonna be problem or
not?
P: um, you mean can you understand my emotions just from sensors?
I: yeah, we can understand it, but do you mind it or not?
P: no.
I: if not only us, but we share that information to others, do you think that will be
problem?
P: no.
I: if you need to wear this sensor everyday, do you think that will be problem?
P: um, you mean so everybody always knows your feelings?
I: yeah.
P: um, it depends where you were. If you are just like in Sainsbury’s maybe it
wouldn’t be good, but perhaps if yeah probably if you are home and somebody knows
you are in bad mood, then it’s good, because they can tell, while if you are at work,
it’s not…yeah it depends on the environment.
I: so you want to be in control of who can see your emotions?
P: yeah, and certain time as well I suppose. Like sometimes you want to hide your
emotions but sometimes it’s best not to.
I: How much you want to show your emotions?
P: um, I suppose like with your family, you can show everything. But it’s like sliding
scare, isn’t it. It’s like from people who you work with, it depends on the situation
again.
I: so you just want to be in control of that situations?
P: yeah, like say at work, you would like to control. Not perhaps at home.
I: for example if we capture your emotions from the sensors and we will represent it
to others, so others can understand your emotions, what form you think that would be?
For example words, picture, videos, animations or sounds?
P: I probably like data.
I: you like data?
P: no, you ask me how I like or how would I do it?
I: how you would like…
P: yeah words.
I: do you think words can describe your emotions well or not?
P: yeah. If you know the right words.
I: would you like to share your perceptions to the textile products on line with
strangers?
P: um, no it doesn’t matter. I think its just textiles…
TASK 2: drawing
I: do you think using pictures to represent emotions is good or not?
P: yeah, the art therapy stuff.
I: so you like it?
P: yeah, I think it’s good, like yeah, I think it’s interesting. While you can tell from
paintings, abstract paintings.
I: you like to use abstract pictures to represent emotions?
P: yeah, kind of yeah, to represent your own emotions. You know transfer your
emotions onto.
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I: do you think that’s better or not?
P: um, I think it can be. It depends on the person like probably for children doing
something with arts would be better and even maybe for adults, because I suppose
sometimes you can’t say what you are feeling. So then it will be quite good to have a
lot of colors maybe you could um… understand something from what color
somebody used and shapes they’ve used so you would…yeah things like that
probably is a good way.
Interview_Day 4_ participant 016
I: We have some questions on emotions; the first one is what is emotion for you?
P: um, I don’t know. Just suppose how you feel, your general feelings, thoughts,
things I guess such as that.
I: yeah, how do you express your emotions then?
P: I don’t express emotions.
I: you don’t really like to express it?
P: no, not really.
I: you don’t like to or you don’t have a way to express it?
P: I don’t know, I just like … express emotion…unless watch football or something
like that, I don’t know…
I: so you are not comfortable for other people to know your emotions?
P: um, it depends on what…I don’t know what do you mean like what…
I: because we capture your emotions by the sensors and we can actually understand
your emotions, so if we actually share these things for others, then they will know
your emotions, do you think that’s good or not?
P: No, I don’t mind that.
I: if you are wearing this sensor the all day and we have representation for that, and
everyone can understand your emotions, in that case would you think that’s gonna
matter?
P: oh, if it’s all day, then yeah maybe yeah.
I: In what situations you would like to share your emotions and in what situations you
don’t want to share?
P: um, I suppose yeah when I was there watching football or …then I will yeah share
my emotions, so I don’t know.
I: in terms of watching football matches, do you share positive emotions or negative
ones? Or do you share both?
P: Both, yeah yeah, definitely both yeah.
I: So it really depends on the event, right?
P: yeah, event so like something, I feel yeah, I suppose so like suppose I’m driving as
well, like road rage so I get quite like negative emotions people so…and yes football
as well, some not going well so some negative emotions and for wining there’s some
sort of happy emotions.
I: is it like when people are having the same experience, so you can share in that event?
P: yeah, yeah.
I: you don’t really share your emotions in your daily life, right? Do you share them
online, like instant messengers or social networks?
P: No, it would be about the same. I wouldn’t say any difference, I act the same on the
social website as ordinary life, right, yes the same thing, if you look that my face
looks stay something, it might be have emotions if it was like football or something
like that, then I might put it up. Or something that really annoyed me, and then I will
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put something up. Then if you met me, I would say the same thing as well, there isn’t
really difference.
I: if with the thing you want to share, do you care about whom you are sharing with?
Your friends or strangers?
P: no, I don’t think that matters who look at.
I: if you really like that piece of fabrics and would you want to share this kind of
feeling of touch it with others?
P: if I were buying something, then I said I like that, and yeah I probably would say.
If it is like dunk or t-shirt something, and someone asks me then I say, yes I like tshirt, but I’m not on this context it will be wired.
I: if you have a cotton t-shirt, it’s very soft and you really like it, if we can actually
represent that kind of feeling of touch it, do you feel that’s good to share?
P: I don’t know, but yeah like it’s different. Cause t-shirt is like you gonna wear that,
but this is just…just randomly feeling things. So that’s why I feel that’s a bit different,
cause t-shirt is you gonna wear it on you, so…if I just say to someone I like to feeling
cotton, people might think I must be mental or something.
I: I think our scenario is on clothes and garments, if you buy a really nice garment and
you like the material, then you actually want to share that kind of feeling with
wearing it, not just the appearance of the cloth, but also the feeling of wearing it.
P: oh, the feeling of wearing it, I wouldn’t bothered with that, it wouldn’t bother me,
these shoes are pretty uncomfortable, but whatever. The jeans are not that comfortable
but I’m not worrying.
I: so you care about the appearance more.
P: yeah, yeah the appearance more on clothe.
I: Do you think you have some problems when describe your feelings or express your
emotions?
P: I wouldn’t say I don’t like others seeing my emotions, but I’m not always that
expressive person, but when I am I don’t mind other people seeing this, so…is this
make sense?
I: yeah. If in the situation that you want to share your emotions, we can capture it and
represent it, what form would you like it to be? Picture, animations, sounds or words?
P: um, I don’t know, um sound I guess. I don’t know what you mean?
I: cause we are thinking about capture your emotions first then represent it in some
ways, and we are finding out what ways people like to see.
P: oh, yeah sounds, music or sounds.
Interview_Day 4_participant 017
I: the interview is about emotions, firstly I will explain what we are doing here, we
are capturing your heart rate and your skin conductance and from that we can
understand your emotions. So I will ask you something about emotions. The first
questions is what do you think emotion is?
P: what do I think emotion is? Um, I guess its mixture of physical feelings and
psychological what you feel about something, um just those two things interacting
together I guess.
I: what do you do to express your emotions?
P: um, depends on the emotion I suppose. Obviously if you are angry you might shout
if you are sad, you might cry…happy laugh, I don’t know. The usual ways I guess.
I: I will ask what would you do in the online communication, for example the instant
messengers or the social networks, would you express your emotions on that?
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P: yeah, but I would normally use the emoticons. Or just exclamation marks I think.
Or you could write the actual words.
I: do you think that works?
P: um, I don’t think it is as effective as talking to someone that actually be hearing
their voice and look at them, but it is better than not do anything. I think it works in
the sense…yeah.
I: in terms of sharing your emotions with others, what kind of emotions you tend to
share with others and what kinds of them you tend to keep for yourself?
P: um, I think the happier emotions because excited or happy tend to share; frustrated,
sad or stressed I probably keep for myself.
I: so if we have the sensors on you and we capture your emotions, if we share it with
someone else, do you feel it is good or not?
P: I don’t really mind.
I: if you are wearing it the all day, and someone else can always understand your
emotions, in that case, would you mind.
P: um, like for how it display showing what. I think it might be embarrassing so you
wouldn’t probably choose to do that, but on the other hand, it could be ah, yeah might
be a good thing. I don’t think I will choose to do that.
I: if you were only showing part of your emotions, in that case would you think that is
better?
P: um, yeah I imagine it will be really interesting. Um, yeah I think it might be good.
I: so you want to be in control of what part to share and what part to keep?
P: yeah, perhaps yeah.
I: for the representations, cause we can understand your emotions but it is more like
the graph or numbers, so other people can not always understand. If we represent it in
other ways, what would you think would be good?
P: um, other ways for representing emotions?
I: yeah, visual or sound.
P: um, colors bring to minds. Um, perhaps noise as well, volume, movements.
I: like animations?
P: yeah, yeah.
I: for the animation for example, do you think it should be well defined or it should be
abstract?
P: um, I my mind, I imagine something quite abstract. Like the colorful circles,
pausing, something like that. Not a person, like the cartoon, something more abstract,
yeah.
Interview_Day 4_participant 018
I: the first question is what do you think emotion is?
P: oh, my god, what do I think emotion is? You want me to put it in a short answer.
I: not necessarily is a short answer.
P: emotion is very core to human existence and ok, I’m gonna be slightly bias by the
affective interaction, I think that we have a constant emotional states. So you are
always feeling something, it might be only a little bit, either way positive or negative.
I don’t believe in a neutral state.
I: what do you do to express your emotions?
P: um, I’d say I’m both quite vocal and quite physically expressive. So it could be my
face, it could be my physical actions, um in the way I communicate with people.
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I: if we put this scenario to the online communication, for example the instant
messengers or social networks, do you used to express your emotions on them?
P: well, how do you mean?
I: share your emotions on that kind of media?
P: whatever I’m doing, I share. I mean sometimes I’m careful about what I share, but
generally I would say I share, I’m not afraid to let people know how I feel.
I: how do you share?
P: how? Oh, the words I us, the vocabulary I use. Also I use the kind of emoticons,
smiley faces and stuff all the time, especially with written language, cause it’s so
easily be misunderstood. So if I say something, cause I’m quite direct as well with
people. So you know I will just say something, and if it is just written language some
people might thinking you are being rude, when you don’t mean to be. So I will
always put smiley faces to say I’m not, I’m being friendly whatever, you know cause
I’m quite direct. So…yeah.
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