




when human motion was applied to it. This model had a decompos-
ing humanoid body with bones, flesh, and organs visible (Figure 1
(far right)). We then chose a Toon model which could be perceived
as cute and non-threatening. Finally, a neutral Wooden mannequin
was chosen as we wanted a model that had neither negative nor
positive connotations. We hypothesized that the zombie would in-
crease participant’s ratings of the negative emotions such as rage
and horror, and that the toon would increase ratings of the positive
emotions, such as affection and calmness. Finally, we hypothesized
that the neutral character would have no influence on ratings. All
three models were rendered to the same quality as HiMale.

Using the measurements taken at the time of capture, we recreated
the environment in 3D Studio Max. The six motion-captured emo-
tions corresponding to the 3 second clips chosen in Section 3.1 were
applied to all five virtual characters. The video stimuli were cap-
tured using PAL at 25 frames per second, so we insured that the vir-
tual models were also rendered at this rate. All virtual stimuli also
had the face and hands blurred, in order to match the real videos
and to ensure that their static facial expressions would not influence
the perception of their emotion. (See color plate for examples of
video and virtual stimuli).

5 Method and Participants

Rating scales are commonly used in psychology in order to gather
information on subjective conditions such as the attitudes and emo-
tions of participants, which could not be collected using direct mea-
sures. We chose this technique as we wished to collect the subjec-
tive judgements of participants with respect to the emotions that
were being conveyed by the different bodies. We compiled a list of
41 simple and complex emotions and asked participants to rate the
intensity of each of these emotions that the character was display-
ing. The list included the 6 basic Ekman emotions so that we could
test the intensity ratings for the actual emotions as well as for more
complex emotions. (The full list of emotions is available online at
http://gv2.cs.tcd.ie/mcdonner/APGV08.htm).

We used a between-groups design for this experiment, where each
group viewed a different body shape. This paradigm was used
as we felt that, if allowed to view all of the body shapes, partici-
pants would have been more conscious of body shape and altered
their ratings accordingly. Sixty-six participants (11 per group) took
part in this experiment (44M, 22F), ranging in age from 19 to 45
and from different educational backgrounds. All participants were
naı̈ve as to the purpose of the experiment and were given book
vouchers as a reward for participation.

The experiment was displayed on a 24-inch flat screen LCD mon-
itor. Participants first viewed a static image of the body shape that
they would be viewing for the experiment and were asked to de-
scribe the appearance of the character in as much detail as possible.
They then viewed the character displaying one of the 6 basic emo-
tions and were allowed to repeat that motion on the movie player
as often as they liked. They make judgements about the level of in-
tensity of each of the 41 listed emotions that they felt the character
was displaying. The scale ranged from ‘not at all’ to ‘extremely’
on a 10 point scale. The list of 41 emotions was randomly ordered
for each participant to avoid ordering effects and the order in which
they viewed the 6 actions was also random.

6 Results

Descriptions of the static bodies were first assessed, but minimal in-
sight was gained. The three male characters were simply described
as being male, with little reference to the motion capture sensors

attached. We found that the zombie was often described as: dis-
gusting, rotting or decomposing. The toon character was often de-
scribed as cartoon-like but few people described him as cute. The
mannequin was mainly described as a wooden person.

We first analyzed the data separately for each of the 6 displayed
basic emotions. A two factor ANOVA was conducted on the data
where conditions were body type (6) and rated emotion (41). As ex-
pected, for all displayed emotions, there was a main effect of rated
emotion where the list of emotions were rated differently to each
other (p < 0.0001 in all cases). For displayed emotion Anger,
there was no main effect of body type, which implies that the aver-
age ratings for each of the bodies were the same. Also, there was
no interaction between body type and rated emotion, which implies
that ratings for each of the 41 emotions were not statistically dif-
ferent across body types. Similar effects were found for displayed
emotions Surprise, Disgust and Fear. No main effect of body type
was found for displayed emotions Happiness or Sadness. How-
ever, interactions between body type and rated emotion did occur
for both Happiness (F200,2240 = 1.235, p < 0.02) and Sadness
(F200,2240 = 1.29, p < 0.004). Figure 2 illustrates how closely the
average intensity ratings for all 5 virtual bodies were to those of the
real. Post-hoc analysis using Newman-Keuls pairwise comparisons
showed that some of the bodies were rated differently for Happi-
ness (Table 1). However, these differences only account for less
that 1% of all the one-to-one comparisons possible. Therefore, our
main finding is that participants were very robust in their ratings,
regardless of the appearance of the character.

Rated Emotion Rated Higher Rated Lower

Gloating Toon Real
Toon Lo

Contentment Lo Real
Hi Zombie

Ecstasy Real Zombie
Pride Toon Low
Affection Zombie Real

Table 1: Statistically Significant ANOVA results for Happiness dis-
played motion (p < 0.01 in all cases).

In order to test whether or not there was a difference between the
real and virtual representations, we collapsed all of the ratings for
the five virtual characters and compared them to the real data us-
ing two-factor ANOVAs for each of the displayed emotions, as be-
fore. We found no main effect of body type for any of the displayed
basic emotions, nor any interaction between body type and rated
emotion for Anger, Happiness, Sadness or Fear. However, we did
find an interaction between rated emotion and body for Surprise
(F40,760 = 2.22, p < 0.00003). Post-hoc analysis showed that
there were differences in two out of the forty-one rated emotions.
Firstly, the average intensity rating for surprise was higher for the
real character than for the virtual characters (p < 0.0009), where
the average intensities were 8.7 and 6.8 out of 10 respectively. Also,
for rated emotion interest (p < 0.0025), where the average inten-
sities were 4.9 and 7 respectively. This implied that the real actor
conveyed these emotions more intensely than the virtual. A com-
mon side-effect of using motion capture data is that limb contacts
are difficult to maintain, due to the fact that the original actor may
have been a different size to the virtual. For the Surprise emotion,
the real actor touched his face with both hands to indicate being
shocked. In the virtual versions, the hands did not quite reach the
face at times, and this may have accounted for the difference in
ratings here.

An interaction between body type and rated emotion was also found
for Disgust, where differences occurred for two of the forty-one

69



Figure 2: Average ratings for all bodies for Anger, Fear, Surprise, Sadness, Happiness andDisgust. The 41 emotions are ordered according
to the ratings for the real character, indicated with a dark line. Labels for 9 of the 41 are displayed for ease of viewing.

rated emotions. Participants rated the real as having a higher in-
tensity of disgust than the virtual (p < 0.04), with average rat-
ings of 5.1 and 3.2. There was also a difference for happiness
where the virtual was rated as having a higher intensity than the
real (p < 0.01), with average values of 0.45 and 3.2. For this mo-
tion, there was some hand-hand contact but these were maintained
for each of the virtual characters, so this small difference in rat-
ings for real and virtual may have been due to some other factor
such as different neural responses for real and virtual characters (as
in [Perani et al. 2001]). It is also interesting to note that the shape
of the Disgust curve in Figure 2 shows the most divergence. Dis-
gust is widely regarded as the most difficult emotion to accurately
identify [Atkinson et al. 2004].

7 Discussion and Future Work

Our results indicate that when realistic human body motion is used,
it is the motion and not the body representation that dominates our
perception of portrayed emotion.

We found no difference between the emotion ratings for high and
low resolution virtual models, which would imply that the move-
ments were categorized in the same way regardless of model res-
olution. There was no difference between the emotion ratings for
the zombie and the real human or the other characters. This would
imply that, even though descriptions of the static body suggested
that participants found him unappealing, an uncanny eeriness reac-
tion did not occur when realistic motion was applied. This indi-
cates that perhaps it could be the face and hand motions that cause
the reactions of eeriness and not the body motions, as tested here.
We would be interested to investigate this theory further in future
work. Also, the motions tested in the study were all high qual-
ity motion-captured. It would be interesting to see if lower quality
or de-synchronized motion would result in differences between the
anthropomorphized bodies.

When we compared the real to all of the virtual characters we did
find some differences in intensity ratings for two of the basic emo-
tions. It would be interesting to test if these differences were due to
the motions themselves or due to the differences in neural activation
for the real and virtual characters. Future eye-tracking and fMRI
studies would allow us to further examine the factors involved.

One limitation of these results is that just one actor was used to
create the stimuli. It would be interesting to test if the results were
replicated for other actors and non-actors. Also, since our results
indicate that it is the motion that drives emotion recognition rather
than shape, conducting the experiment using a point-light stimulus
could allow us to gain further insight. We would also like to explore
other experimental paradigms.
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Figure 1: Example images of all body types used. Six frames taken from: 1. Real displaying Disgust emotion, 2. HiMale displaying Sad, 3.
Toon displaying Happy, 4. Wooden displaying Fear, 5. Zombie displaying Surprise and 6. LoMale displaying Anger
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