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The underlying principle of the LEMtool is the innate

ability of humans to recognize expressions of emotions in other
humans through facial [8, 10, 13, 31] and bodily [1, 15, 35] cues.
i S . . - . . Studies have shown that for six emotions (i.e. happiness, sadness,
emotions in digital media, with the focal point being websites. For anger, surprise, disgust and fear) distinct facial expressions can be

this reason, eight emotion terms most relevant to digital media ecognized independent of culture [10]. What makes these studies
were selected and visualized by an expressive cartoon figure usmggl” the more compelling is that even in isolated, illiterate, non-

theori f facial caricaturing. Preliminary results of the validation . . . :
eories of facial caricaturing. Fre ary results of the validatio western cultures facial expressions for the six emotions were

frfgt% mvt\:,‘lll‘:t be presented as well as an early prototype of the recognized at an above chance level. _These _six emotions have
’ therefore been largely accepted as Obasic emotionsO [9].
Although more scarce, similar studies have been
conducted investigating the bodily expression of emotions.
- Results show that distinct configurations of the shoulders, head,
expression, LEMtool arms and hands signal specific emotions [35]. The importance of
emotional body language in relation to facial expressions of
1,'INTRODUCT|ON emotion has been demonstrated by the fact that when an artificial
Digital media, and most profoundly the Internet, play an miss-match is introduced between face and body the perception of

increasingly central role in human life. Mediated communication {he emotion is biased towards the emotion expressed by body
in the form of e-mail and personal expression through blogs |anguage [23, 32].

illustrate ways in which emotions are introduced on the web. With Thus, consistently combining facial expressions and
regard to research on emotions, the Internet is a particularlybody language to display specific emotions will provide a
challenging area because of its highly interactive characteristic§.powerfu| means of communicating emotions. Incorporating such a
Consider websites for instance; when one encounters a websitgompination in a self-report measurement instrument has several
that provokes the emotion of disgust as a result of an unpl_easanédvamage& Firstly, semantic knowledge that is of influence on the
visual design, all a user has to do is hit the back button in thereport of emotions [21, 28] is eliminated completely. Additionally,

browser to withdraw from the emotionally unpleasant interaction. jnnately recognizable expressions make cross cuitural application
Furthermore, humans have an extraordinary ability to make very nore feasible [8, 9, 10].

rapid judgments of visual qualities of a website [20]. The
influence this can have on the experience of emotions is similar toThe | EMtool is being developed to depict emotions through

emotions elicited by Oreal-lifeO stimuli [5, 26]. _ facial expressions and body language in the most clearly
The real-life properties of digital media and their effect (ecognizable way. A cartoon character has been created that shows

on human emotions underline the need to be able to understangaricatured expressions of emotions. Facial caricaturing (i.e.

and measure emotions in digital media. Employing measurementaqyction of facial information redundant to the expression and

techniques specifically designed for use in digital contexts is gxaggeration of the essential components) has been found to
paramount in this regard. The following section will describe the ennance the recognizability of emotions [3, 4, 18].

development of an emotion measurement instrument, designed Several instruments aimed at measuring emotions

with this goal in mind; the LEMtool (Layered Emotion ihrough caricaturing already exist [2, 7). Successful cross-cultural
Measurement tool). validation studies of these instruments underline the strengths of
visual emotion measurement instruments. However none of the
currently available instruments are specifically geared towards
2 DEVELOPMENT highly interactive digital media. The way these instruments work

The main requirements in the development of the LEMtool are to a5 well as the distinct emotions they measure may be less relevant
create a self-report instrument that can easily be deployed onlinetg the realm of digital media.

that is comprehensible and that has the possibility to be used
cross-culturally. These requirements dictate that the design of the
instrument will have to look beyond a standard questionnaire
form.

This paper outlines the early stages of development of a visual
measurement instrument specifically designed to measure
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Table 1. Selection of HMI relevant emotion terms bad odors or indeed visually unpleasing objects that relate to the
HMI category of aesthetics.

Positive emotion Negative emotion Category Continuing, fascination and boredom have a strong
cognitive component. Where fascination relates to stimulation of
Joy Sadness Likability cognitive processing of a stimulus (that is mostly complex and/or
novel), boredom relates to absence of such a stimulus [14]. These
Desire Disgust Aesthetics emotions can either relate to an (un)interesting visual design or
(un)interesting functionality. In this regard, the visual design does
Fascination Boredom Aesthetics/ not necessarily have to be aesthetically pleasing per se, but has to
Usability stimulates cognitive processing (e.g. an image of a maze). Both
the categories aesthetics and usability are relevant here.
Satisfaction Dissatisfaction Usability Satisfaction and dissatisfaction both are a result of prior

expectations that serve as a norm [25]. Meeting or failing to meet

)
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these expectations results in either emotion respectively. When
In the development of the LEMtool, an attempt was made to selectfynctioning of a website, for instance the functioning of a button.
emotions that relate closely to Digital media. Identifying specific Thus these terms are closely related to the category of usability.
words that are most relevant in emotional experiences in Human-
Viedia-Interaction will help build a more relevant basis for the
LEMtool and help steer the design of the cartoon character. - ~
0 7 g 7

commenting on websites participants consistently reported the g
most on three areas, namedgstheticqvisual stimuli pleasuring \ <
or offending the senseg)sability (perception of effectiveness and
efficiency of an interface based on goals and expectations), anc Joy Desire Fascination Satisfaction
liking (an overall judgment of the users interactive experiences)
to the perception of interfaces in general [16, 17, 33, 34]. /

In order to explain the relation between these HMI
categories and emotions it is important to consider the concept o \ \
emotion families. This concept states that although there are S
numerous emotion terms, they may describe a similar affective
interface may be expected to be less intense than the basi€'9ure 1.The LEMtool expressive cartoon character.
emotions in the same emotion family [6, 10]. For instance
unsatisfactory interaction with an interface will in most cases On the basis of these emotion terms eight images of a cartoon
result in dissatisfaction rather than more intense emotions in thefigure expressing the emotions were created by a professional
same emotion family, like anger or rage. All of the selected terms cartoonist (Figure 1). The key requirement for the design of the

interacting with a website users will have expectations about the
It has been shown that in a free response task of A5
[19]. Especially the areas of aesthetics and usability seem centra
state [9]. Following this line of thought emotions elicited by an Sadness pisgust Boredom Dissatisfaction
are expected to occur more often during media interaction than thecharacter was that it had to be as emotionally neutral as possible

basic emotions they relate to. so that the character in itself would not elicit a strong emotional
The emotion terms in Table 1 have been selected toresponse.
represent both the positive and the negative poles of the HMI Theories on the expression of emotions through facial

categories, conform the fact that emotions are in all casesexpression [12, 30] and body language [35] were used to help
valenced states [25]. In order to understand the relation betweercreate a cartoon figure that was sensitive to underlying
the HMI categories and the emotion terms it is important to dimensions of emotional expression. The recognizability of the
examine the meaning of the selected terms in more detail. expressed emotions is currently being assessed in a validation
study of which some initial results will be discussed next.

First of all, the emotion of joy is strongly related to
positive events [14, 25]. Accomplishment, openness and
attainability are core concepts in the emotion of joy. Conversely, 3.VALIDATION
the emotion of sadness corresponds to absence of something@reliminary results from the first group of participarits<(44) in
valued (i.e. something unattainable). Even though joy and sadnesshe experiment show that participants® age ranges from 19 to 59
may stem from an explicit object both have a strong component of(M = 33,SD = 11.18). In total 29 male and 15 female participants
generality. In the case of joy this is superfluous behavior as acompleted the experiment. In accordance to the language of the
Omanifestation of free activationO [14]. In the case of sadness it isxperiment all participants were native Dutch speakers.
found in finality of loss that Omay extend to the world as a Participants were approached through a student union website of a
wholeO [14]. Thus joy and sadness relate to an overall positive oDutch university, as well as an emotion and design related blog.
negative wholesome experience with or without a specific object. In the first experimental task participants were allowed

Desire and disgust respectively correspond to attendingto indicate multiple emotions as well as the intensity of each
to or rejecting an object. Desire is aimed at engaging in emotion, using quantitative rating scales [11]. This specific
consummatory behavior in order to Oreceive correspondingmethod would allow identifying possible confusions between
satisfactionsO [14], such as contemplating beautiful objects. Asemotions. Additionally a more commonly used forced choice
opposed to desire, disgust is aimed at removal of an objectformat - selecting a single emotion term from a given list of terms
because that object offends the senses in some way. Examples arewas used. During the forced choice task participants were also



asked to indicate how confident they were that the selected ter 2a
occurred in the expression. This query was added to investigate i
a more unconscious choice (i.e. less confidence in the emotio T

term selected) would result in correct selection at an above chanc T
level. Confirmation of this assumption would strengthen the
argument that visual emotion measurement instruments are to b
preferred to verbal instruments.

Is it?
ot v O

A first examination of the results shows that for the second task
(forced choice) participants were able to select the correct label
for a given image with a minimum of 84% accuracy. Table 2 lists
the labels of the images and the percentage of participants ths
selected the correct label.

Table 2. Initial results of second experimental task

Emotion Percentage correctly selected label

Joy 95,5
NATIONAL
GEOGRAPHIC

Desire 86,4

Fascination 90,9

Satisfaction 90,9

Sadness 84,1

Disgust 86,4

Boredom 100

Dissatisfaction 95,5

N=44

These results, although not yet conclusive, provide the first
evidence for a high level of recognition of specific emotions in the
LEMtool expressive cartoon character. This bodes well for the
possibility of employing the images as central components of the
measurement instrument. Still, more detailed analysis of the data
as well as obtaining data from a more extensive number of
participants is necessary before any final conclusions can b
drawn.

4 APPLICATION

Application of the LEMtool is founded on the notion that
emotions can happen rapidly [9, 14, 29], especially in interactive Figure 2. Steps in the use of the LEMtoolFigure 2a shows the emotion
mediated contexts like the web, where rapid changes in elicitingtoken in the top right corner. In figure 2b the emotion token is dragged to
stimuli (e.g. webpages) are expected as a result of the high levehn emotion eliciting element of a website. Upon release of the token the

of interactivity of the medium. So if one is to obtain accurate User can rate the emotion experienced by selecting and rating the cartoon
measurements of experienced emotions, measurements have to tigure expressing an emotion (figure 2c).

taken instantly and intuitively [24, 27]. Therefore, deployment of ) . o

the actual instrument will have to happen during the interaction "€ way the LEMtool obtains online measurements is implied by
with a website. This need is also reflected in the compact set oftn® naming of instrument, namely by applying a Omeasurement
emotion terms that was selected; although more terms could bd2yerO over any website. This layer can be activated by the user
added this would damage the comprehensibility of the instrumentWhen an emotion is experienced to indicate his or her emotional

and thus undermine the validity of any measurement taken with€xPerience at that time and place on the website.
the instrument. Depending on the experimental set-up the measurement

layer can be activated at set intervals in order to obtain data at
specific points in time during an interaction with websites. For



instance activation of the layer early in the interaction (e.g. two [12] Elfenbein, H.A., BeauprZ, M., LZvesque, M. & Hess, U.

seconds) will provide information on the emotional experience of (2007). Toward a Dialect Theory: Cultural Differences in
the aesthetics of the website because aesthetic qualities are  Expression and Recognition of Posed Facial Expressions.
assessed very early during web-interaction [20]. Emotion, 7(1)pp. 131-146.

The actual layer itself consists of the emotions |31 Eooff N.L., & Magee, J.J. (1992). Categorical perception of
expressed by the cartoon character organized in a circular facial expression€ognition, 44 pp. 227-240.

structure. Users can select one or more emotions and rate their . ] ]
intensity on a three point scale. Figure 2 depicts how the LEMtool [14] Frijda, N.H. (1986). The Emotions.Cambridge. UK:

measurement layer might work during an interaction with a Cambridge University Press.
website. _ ] [15] Gelder, B. de (2006). Towards the neurobiology of emotional
Future development will consists foremost of further body languageNature Reviews Neuroscience, pf. 242D

refinement and validation of the expressions of the cartoon 249.
character used in the instrument. Usability of the instrument also

remains an area where further study is needed. [16] Hassenzahl (2004) The interplay of beauty, goodness and

usability in interactive products. Human-computer
interaction 19, 319-349.
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