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ABSTRACT

This chapter addresses recent advances in computer vision for facial expression classification. The au-
thors present the different processing steps of the problem of automatic facial expression recognition.
They describe the advances of each stage of the problem and review the future challenges towards the
application of such systems to everyday life situations. The authors also introduce the importance of
taking advantage of the human strategy by reviewing advances of research in psychology towards multi-
disciplinary approach for facial expression classification. Finally, the authors describe one contribution
which aims at dealing with some of the discussed challenges.

INTRODUCTION

Nowadays, computers become more and more
presented in everyday life of the general popula-
tion. Involved in professional as well as personal
activities to perform tasks more and more com-
plex, computer accessibility needs to be greatly
improved. Notably ahuman-computer interaction
can become more effective if the communication
between computers and users mimic as much
as possible the way human beings interact be-
tween each other. One way to achieve this is to
provide them the ability to analyze the behavior
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of the user in order to give them access to other
dimensions of the social communication that are
unattainable through the keyboard instructions.
Computers may then be able to better answer the
user’s expectations.

The human face is an important and complex
communication channel anditis considered as one
of the most ecologically relevant entities for visual
perception. Expressive changes in the face are a
rich source of cues about intra and interpersonal
indicators and functions of emotion. Facial expres-
sions communicate information from which we can
quickly infer the state of mind of our peers, and
adjust our behavior accordingly (Darwin, 1872).
Facial expressions are a visible manifestation of
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the emotional state, cognitive activity, intention,
personality, and psychopathology of a person
(Donato et al., 1999). It is said that 55% of the
communicating feeling is conveyed by the facial
expressions while only 7% by the linguistic lan-
guage and 38% by the paralanguage (Mehrabian,
1968). This implies that facial expressions play an
importantrole in human communication. Human-
computer interaction will then definitively benefit
from automated facial expression recognition.

In this chapter, we address the issue of auto-
matic recognition of facial expression. The devel-
opment of such a system constitutes a significant
challenge because of the many constraints that are
imposed by its application in a real world context
(Pantic & Bartlett,2007). In particular, this system
should be able to provide relevantinformation with
great accuracy and work under harsh conditions
without demanding too many interventions from
the user. Based on these considerations, there have
been major advances in computer vision over the
past 15 years applying advanced techniques of
image and video processing for the recognition
of facial expressions.

This chapter introduces advances in computer
vision for facial expression classification. First,
we describe the most comment and useful repre-
sentation of facial expressions. Then, after briefly
presenting the different approaches and limits
of facial feature extraction methods, we survey
the state of the art of automatic facial expression
systems, discussing their achievements and their
limitations. In order to go beyond the computa-
tional approach, we make an original introduction
to the psychology of visual perception, focusing on
the most recent available data of facial expression
recognition by humans and we show how research
in facial expression classification may favorably
take advantage of a multidisciplinary approach.
Finally, we describe one of the most recently pro-
posed contributions for the recognition of the six
basic facial expressions, which deals with some
of the current challenges and limitations faced
by the automatic facial expression community.

FACIAL EXPRESSION
REPRESENTATION

From Emotion to Emotional
Facial Expression

Emotion is one of the most controversial topics
in psychology, a source of intense discussion and
disagreement from the earliest philosophers and
other thinkers to the present day. There is a long
history of interest in the problem of recognizing
emotion from facial expression in several disci-
plines. Since 1649 Descartes (Descartes, 1649) in-
troduced the six “simple passions”: Wonder; Love;
Hatred; Desire; Smile; and Sadness and assumed
that all the others are composed of some of these
six. In 1872, Darwin (Darwin, 1872) argued that
there are specific inborn emotions and that each
emotion includes a specific pattern of activation
of the facial expressions and behavior. Inspired
from the works of Darwin, Ekman et al. (1972)
showed that observers could agree on how to label
both posed and spontaneous facial expressions
in terms of emotional categories across cultures.
Ekman showed pictures of facial expressions to
people in the U.S., Japan, Argentina, Chile and
Brazil and found that they judged the expressions
in the same way. Similar facial expressions tend
to occur in response to particular emotion elicit-
ing events. However, this was not conclusive
because all these people could have learned the
meaning of expressions by watching TV. To be
more conclusive, Ekman found visually isolated
people in the highlands of Papua New Guinea.
The experiment’s outcome showed that subjects
judged the proposed expressions in the same way;
moreover, their response to a particular emotion
corresponded to the same expression. Based on
the results Ekman confirmed the universality
of the emotional expressions and put a list of
six basic emotional facial expressions named
Surprise, Surprise, Sadness, Disgust, Anger and
Fear (Figure 1).
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