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Abstract. The modelling of affective behaviour and appropriate bodily
expression to make synthetic characters more believable becomes important in many types of applications such as games, story telling, training
environment, virtual therapy and interactive conversational agents. This
paper describes report on the results of an experiment designed to study
the empathy inspired to users when looking at static human images.
An experiment was carried out with 36 participants who were asked to
categorized 30 cards of static human images into six basic categories of
emotions and using the rating scale, subjects judge the compatible of
each posture into each emotional category. Emotional categories are differed in term of groups and level of emotional for every posture. The
approach of the study is to find out which human posture of body movement represent specific emotion and the state of emotional level represent
by each posture.
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Introduction

Human synthetic characters in any computer simulated environment need to
be capable of behaving the appropriate way of expressing emotion like normal
human do. Such characters need to appear to have goals and emotions and
they need to interact naturally and reasonably with their environment [1]. If
the characters fail to express the suitable emotional expression, they will likely
to break the users’ mood and belief. These imply that the key problems in
designing synthetic characters are to make them believable and life-like in their
overall behavior. Therefore the proposed research is directed to construct human
synthetic characters that can improve humans’ respond as well as the level of
empathy.
Actors can use body expression to describe their emotions. For example,
a woman is upset because something has happened to her. She may manifest
her emotion by crossing her arms. This type of non-verbal expressions is difficult to be translated into speech. In order to create believable human synthetic
characters to an audience, these characters must express certain emotion. The
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proposed study will adapt Ekman’s six emotional expressions [2], which are happiness, sadness, anger, surprise, fear and disgust/contempt because these basic
emotions are clear, widely accepted and sufficient for this study.
This paper describe work in progress, covering phase one of our research
which focus on evaluating the perception of emotion and determined how successful humans’ postures are at conveying empathy. An experiment was conducted to measure believable emotion expression from static images. Sets of
virtual human static images of posed expressions of emotion (or spontaneous
expressions) were shown to the subjects. The subjects were asked to recognise
the expressions by grouping them into six basic emotions and provide the level
of emotion for each posture.
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Background

A few researchers have argued that incorporating emotions in characters is essential to create intelligence and reasoning [3], [4] and [5]. For example, [3] expressed
that it is impossible to implement intelligence without emotions. In addition, [4]
has argued that the inclusion of emotions and affective behaviours may contribute to a richer interaction and give impact on the participants’ ability to
interact in an intelligent manner. The perception of innate emotions and behaviours in a character is important to impart a sense of unique characteristic
and genuine responsiveness to it [6].
In our daily life, interactions with socially unskilled individuals are often
incongruent and difficult. An uncomfortable communication can often lead to
anxious appraisals by those involved [7]. A similar phenomenon will occur in
virtual environments. An individual’s perceived behaviour realism of synthetic
characters is positively associated with their experience with the characters [8].
Lack of emotional expression in synthetic characters surely will result negative
impact on the perceived communication in any computer applications.
Another remarkable human social skill is the ability to recognise another’s
emotions through body posture even if seen from far and when vocal cues are
absent and the facial expression is difficult to be seen [9], [10], [11] and [12].
For example observers may be alarmed when seeing a person seeking for cover
while running with body bend forward [9]. This indicates a strong fear signal
and illustrate that body posture is capable to express a person’s mental state
in order to invoke an emotional response to others. This is because human are
sensitive to the signals made by others and conduct their own behaviour through
these signals [13].
This quality may be explain from the point of view that human bodies are
large objects which possess multiple degree of freedom [14] and have much more
to offer than text or spoken language [15]. [13] present an exemplar that a fearful
face could signal a threat but no added information could be gained as where the
threat comes from and what action to take by the individuals fearing for their
safety. Instead, terrified body gesture indicates a danger signal and provides
information on ways to cope with it [13]. Bodily cues act as valuable indication
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not only of the intensity of an emotion but in some situations may act as more
dominant source of information in the perception of affect [16] which suggests
that human bodies may regard as ideal channels for emotional communication.
A person may display gestures without the conscious intention to communication affect [17] is another statement to support body gesture as ideal emotional
communication channel. Normally, human pay less conscious attention to the
control of posture than facial expressions especially in a social context [8]. It can
be considered an adaptive advantage to be able to interpret others emotional
displays, nevertheless [18] views that there are still challenges in recognizing
emotion in body posture as body posture is consider one of the weak nonverbal
communication.
The emotional state of synthetic character is defined through values for each
of its emotional categories. It is necessary that this emotional state to be expressed through all available channels such as speech, facial expressions as well as
body expression. It is not suitable if the characters would smile, but at the same
time his/her body posture shows in a different way. However, the systematic
manipulation of gesture and body expression of emotions remains a challenge
for any research.
A systematic study was carried out by [18] to group common attributes
shared by postures to the six affective states. The study explored on six emotions
which is anger, disgust, fear, happiness, sadness and surprise. He use attribute of
six joint rotations which include head bend, chest bend, abdomen twist, shoulder forward/backward, shoulder swing, and elbow bend to help recognize the
six emotions. From his findings, the attributes could clearly discriminate emotional state especially for anger, sadness and happiness. He suggested that the
low recognition of some emotions such as fear showed the need for features describing motion such as direction, velocity, and amplitude [18]. This indicates
that dynamic body gestures are important to distinguish the emotion that others want to convey. His assumption of the relative contributions of posture and
movement to the attribution of emotion is not to be taken lightly and should
give a starting point to create emotional expression in synthetic characters.
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Method

The objectives of this experiment are to evaluate the perception of emotion
and determine how successful the postures and gestures of human postures at
conveying empathy. The aims of the study are to investigate the attribution
of emotion from static body postures and to measure the level of emotion for
any particular posture. The emotions from the postures and gestures have been
initially medelled for six basic emotions. Thirty images of human figures that
express these six basic emotions were produced.
Since the intention of this study is to evaluate the perception of emotion
from just the human body, all the faces of human images were removed. This is
to make sure that the judgement of emotion is not influence by the face. The
images of human figures were developed using Curious Lab Poser 5 animation
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packages. There are five images representing each emotion. The human postures
were created based on two main sources which are (i) from the literature (mostly
in the psychology studies) that offer more or less descriptions of emotional postures [14], [18], [19], [20], [21], and (ii) from the database collection of images in
the web pages. The expressions as well as the groupings have been experimented
earlier and agreed by the authors and two other participants who did not take
part in the main study. This posture grouping will later be label as predefine
postures emotion group.
A total of 36 thirty-six volunteers (18 men and 18 women) took part in this
experiment. The mean age was 29. The participants were from mixed ethnic
background and status of education/occupation. On arrival for the study the
participants were asked to sign a consent form, which give them information
about the study. They were told that they could withdraw from the study at
anytime without giving any reason. The participants were then giving a simple
questionnaire asking them to provide information about their background for
demographic purposes. Before the experiment began, the participants were given
a short instruction of how they should undergo the experiment.
The experiment is limited to examining postures and gestures associated with
Ekman’s six basic emotions, which are happiness, sadness, anger, fear, surprise
and disgust [22]. The participants were asked to complete two main tasks in this
experiment. In the first task, the participants have to group all 30 cards of images
representing human expression into six categories of emotions. In addition, the
‘not sure’ category has been used as a control mechanism. The picture of human
face taken from [23] together with the label of six emotions was display on a
piece of board. An example of grouping by one of the participant is illustrated
in Figure 1. The aim of this task was to evaluate how well the participants could
convey the basic emotions identification task based on the postures and gesture
from static images of human expression.

Fig. 1. An example of grouping

Based on the images selected in the first task, the participants were told to
rearrange all the cards from the lowest to the highest level of emotions for each
category on the given board. The users then used the five ‘sliders’ and rated
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the perceived emotion conveyed by each of the picture. In this study, a 5-point
Likert-type scale was used to gather responses for all the selected posture where
participants believe that those postures represent certain emotion. In this scale,
1 corresponded to strong disagreement or represent lowest level of emotion and
5 represent strong agreement or highest level of emotion. The participants were
allowed to choose more than one postures and put under the same level if they
feel that those images represent the same level of emotions.
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Result

In general, the postures of happiness and anger gain the highest accurate identification by the participants with 77.2% and 69.4% respectively. Sadness and
fear are less identified and disgust represents the lowest acceptable identification
with only 43.3%. Detail of the percentage identified for all six emotions is shown
in Figure 2.

Fig. 2. Percentage of posture identification

The results for three posture that represent highest identification of accurate posture associate with each emotions is demonstrated in Appendix A. For
expression of happy, H2 (posture of body held erect and both hands high upright with fist) get the highest score with 92%, this is follow by H3 with 86%
and H4 (clapping hands up high) 72%. For expression of sadness, S3 and S1 get
the highest score with 97% and 86% respectively. The third highest score is S5
(bent arms and pressed closely against chest) with only 50%. For the expression
of anger, all three postures performance are very high. Image A1 that pointing
finger to something and clinch fist with another hand has 92% while image A5
(intend to strike violently with elbow squared) has 88%. Image A2 that portrays
arms rigidly suspended by the side get 83%.
For fear expression, only posture F2 gets high percentage of 83%. This image
represent a posture of crouch down with both shoulders close to the chest, both
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hands clench and pressed closely to the mouth. Another two posture, F1 and F3
only gain 58% and 53% respectively. The first two postures of surprise expression,
which are S3 and S4, get the same rating of 75% from the subjects. In both
expressions, the body held erect to the back and chest well expended but in
S3, both arms were widely open to the side whereas for the S4, both arms
were at the upper side, more closed to the body with open palm. As mention
earlier, out of six basic expressions that are being used in this experiment, disgust
retain the lowest rating from the subjects. For this type of expression, D5, which
shows turning away of the whole body with one shoulder raised as when to stop
something retain 67% from the participants. This is follow by D2 (posture like
denying or pushing something with both hands in front of the body) gets 61%
and posture D3 which shows both elbow raised to the side and open palms gets
only 36% from the subjects.
The most similar study to compare is the study of attribution of emotion
to static body posture conducted by [18]. In his study, Coulsan try to get some
evidence that viewer can read emotions from static body posture with reasonable
levels of accuracy. The difference between this study and Coulsan study is that
Coulsan use stick figure where as this study use the images of static characters
that look mostly like real human. By doing this, the detail of the body part
such as fingers and foot position can be shown to the participants. Another
dissimilar approach is that Coulsan studies the look of the posture from three
viewpoints, which are front, side and rear, where as this study only focus from
the front or slightly few degrees from the frontal view. This approach is use based
on the suggestion made by Coulsan that frontal views lead to more consensual
attributions. In other words, emotions to body posture is a great deal easier
when the person adopting posture is facing the perceiver.
Result from Coulsan study suggest that anger, happiness and sadness are
being attributes to large number of postures with some identified by 90% or more
of the sample [18] but current study only identified happiness and anger that gain
the high accurate identification where as sadness and surprise gain slightly lower
identification. Both of the study agreed that disgust is the lowest acceptable or
the most difficult posture to recognize with less than 50% of identification.
In this experiment, non-parametric test using Friedman analysis is used to
measure if there are different levels of empathy for each emotion. Friedman’s test
was chosen since this type of analysis is suitable to analyst group of data with
quantitative response variables. The Friedman test should be used for a related
design when the same subjects are used for three or more condition [24].
4.1

Hypothesis

In general, to identify whether the sample of six emotional sample of posture
has an equal distribution, the null hypothesis has to be measure.
H0 : Sample with 6 conditions has the same distribution
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Result from the analysis shows that the value for 30 postures is 1.487, which
is bigger than p value (chi-square approximation, corrected for ties), 0.914. This
indicates that H0 is accepted or in other words, sample for six conditions of
emotions that was used in this experiment have the same distribution. The
mean rank for each emotion is show in the Table 1 below.
Table 1. Rank sum and Mean rank using Friedman analysis
Emotions
Sadness
Happiness
Fear
Anger
Surprise
Disgust

Rank sum Mean rank
97.5
3.25
101.1
3.37
104.5
3.48
105.5
3.52
109.0
3.63
112.5
3.75

In the second task, the experimenters predict that there would be a different level of empathy for different posture in all six basic emotions. H0 for each
category of emotion is elaborate below. All the six emotions have the same H0
hypothesis. An example of one H0 hypothesis is as follow:
H0 : Sample for all 5 postures of happiness has the same distribution
(there is no different in level of empathy)
Since different participant produce different rating score for all conditions,
first of all rating 0 are giving to the blank field. Rating 0 represents the lowest
ranking in this analysis. Then the score for each posture are rank horizontally
across the rows for the five conditions. After that, critical value of F was compute
using the following formula.

X 
12
F =
R2 − 3 ∗ N ∗ (k + 1)
N ∗ k ∗ (k + 1)
Where:
N determine number of subjects, N = 36
K determine number of condition, k = 5
R2 determine square of rank totals
Lastly, the value of F and critical chi-square values (df = 4) was compared
to determine whether to retain or reject the null hypothesis. The result of calculation for all six emotions is shown in Table 2.
Chi-square (df = 4, p = 0.05) = 9.49
As the result, the null hypothesis for all six emotions are rejected because
the obtain values of F are greater than critical chi-square value (9.49). There
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Table 2. Friedman’s F values
Emotions
Happiness
Sadness
Anger
Fear
Surprise
Disgust

F values
31.294
87.461
49.722
28.944
28.828
20.294

are actually different levels of empathy for each posture in every type of six
emotions.

5

Discussion

The main result of this experiment shows that subject could distinguish between
different postures of expressive emotions. In general, happiness gains the highest
percentage of recognition. This is follow closely by anger. The most difficult
emotion to recognise by the subjects is disgust. The second findings from this
experiment is there appear to be different level of emotion for each posture in
the same group. By using Friedman analysis, researcher could measure the level
of acceptance and put an order of sequence for each posture. For example the
mean rank and order of sequence for happiness is illustrate in the Table 3.
Label

H2

H1

H5

H3

H3

Happiness
emotions
Mean rank

4.00

3.26

3.19

2.31

2.24

Fig. 3. Order of sequence for happiness emotion

Apart from the above analysis, there are several postures that have been
identified in more than one group of emotions. These postures are define in two
conditions; (i) any particular posture that has been chosen by the participants
is equal or has a higher percentage compare to the percentage of those postures
retain in predefine group or (ii) the percentage in predefine group is still higher
but at the same time the percentage of associating that particular posture with
another emotion is also quite high. Out of thirty images of static emotional
expression, there are eight postures that fall into this category. From these eight
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images, five postures fall into the first condition and the other three is because
of the second condition. Table 4 and 5 show all the postures that can be put
under these two conditions.

Posture
Predefine
group
Other
chosen
emotions

Anger
Fear 17% Surprise
36%
31%
Happiness Sadness
Fear 31%
58%
42%
Anger
31%

Disgust
22%
Anger
39%

Disgust
31%
Sadness
42%

Fig. 4. Condition 1 (same or higher percentage than predefine group)

Even though, S3 and A2 represent the third highest accurate identified posture by the subjects, these two posture still can be considered as confuse postures
since 33% of the subject categorised those two as fear and disgust emotion as
well.

Posture
Predefine
group
Other
chosen
emotions

Sadness
Anger
50%
47%
Fear 33% Disgust
33%

Fear 53%
Sadness
39%

Fig. 5. Condition 2 (more than one group of emotion)

The result presented here indicate that subjects can differentiate the basic
emotion of human figures by just observing the posture of static body expression. The finding from this stage will be used in the next phase of the research.
The next step is to develop and experiment with the dynamic synthetic characters. The intention is to find out whether the level of recognition of emotion in
synthetic characters can be improved using the dynamic postures.
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Appendix A

Happiness
H2 (92%)

H3 (86%)

H4 (72%)

S3 (97%)

S1 (86%)

S5 (50%)

A1 (92%)

A5 (89%)

A2 (83%)

F2 (83%)

F1 (58%)

F3 (53%)

SR3 (75%)

SR4 (75%)

SR5 (53%)

D5 (67%)

D2 (61%)

D3(36%)

Sadness

Anger

Fear

Surprise

Disgust

Posture that represent highest level of emotions

