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ABSTRACT
Affect-Sensitive Human-Computer Interaction is enjoying growing
attention. Emotions are an essential part of interaction, whether it
is between humans or human and machine. This paper analyses the
interaction of a user with four different virtual avatars, each manifesting distinct emotional displays, based on the principles of Affect
Control Theory. Facial expressions are represented as a vector in a
3D continuous space and different sets of static visual features are
evaluated for facial expression recognition. A probabilistic framework is used to simulate the interaction between the user and the
virtual avatar. The results demonstrate that the probabilistic framework enables the system to perceive user’s and agent’s feelings.
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1. INTRODUCTION
Affect (emotion) is an integral part of human perception and
communication. Recently, integration of affect into HumanComputer Interaction (HCI) has gained much attention [1, 2].
It has been argued that systems capable of sensing and responding appropriately to users’ affective feedback are likely
to be perceived as more natural, persuasive, and trustworthy [3]. Facial expressions are the predominant non-verbal
cues observed to infer an emotional state. Automatic facial
expression recognition has been focused on categorising the
emotions in predefined sets of universal categories. However,
these categories do not cover the vast spread of emotions and
the subtle expressions that humans display and perceive. On
the other hand, representing emotions in a continuous multidimensional space enables encoding subtly different expressions and mixed emotions. Corneanu et al. [4] presents a survey on the latest trends in facial expression analysis.
In this paper, we first evaluate three different pseudostatic features for continuous facial expression recognition.
Furthermore, we propose a technique that predicts a virtual
avatar’s preception of a user’s affective state during an interaction based on the continuous facial expressions of the
user. The paper demonstrates preliminary results and shows
that this information can be leveraged to design emotionally
aware human-computer interaction systems.

2. MODEL AND DATA
The proposed system is developed based on the socialpsychological principles of Affect Control Theory (ACT) [5].
ACT proposes that people have fundamental (out-of-context)
sentiments, which are representations of social objects, such
as interactants’ identities and behaviors or environmental
settings in a 3D affective space Evaluation-Potency-Activity
(EPA). These fundamental sentiments are culturally shared,
meaning that there is implicit agreement amongst people of a
similar culture about the affective connotations (meanings) of
things. Fundamental sentiments are measured in large-scale
human surveys and stored in dictionaries.1 Transient impressions, which are also three-dimensional vectors in EPA space,
result from the interaction in a social event which may cause
deviation in the identity or behavior from their corresponding
fundamental sentiments. The formation of transient impressions is also a culturally shared phenomenon. ACT proposes
that people try to maintain consistency (alignment) in an
interaction, and keep transient impressions close to fundamental sentiments. Emotions in ACT have a clear definition
as the vector difference between fundamental sentiments and
transient impressions. Emotions are signals sent from one
interactant to another in order to help maintain the alignment.
In this work, we used BayesACT [6, 7, 8], a generalization of ACT. It keeps multiple hypothesis about both identities and behaviors as a probability distribution and is a sequential Bayesian model that estimates and updates distributions over fundamental sentiments, transient impressions and
emotions over time from actions and observations. The distributional modeling of sentiment enables an artificial agent
to provide more enriched interaction experience to users by
learning their identities, taking into account their behaviours
and emotions. The BayesACT engine is able to choose an
action that minimizes deflection according to ACT principles.
The Semaine database [9] provides extensive annotated
audio and visual recordings of a person interacting with
an emotionally limited avatar, or sensitive artificial listener
(SAL), to study natural social behavior in human interac1 We

use the Indiana 2002-2004 study in this work.

