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ABSTRACT

Facial expression recognition is a challenging task. 
A facial expression is formed by contracting or 
relaxing different facial muscles on human face 
that results in temporally deformed facial features 
like wide-open mouth, raising eyebrows or etc. The 
challenges of such system have to address with 
some issues. For instances, lighting condition is a 
very difficult problem to constraint and regulate. 
On the other hand, real-time processing is also 
a challenging problem since there are so many 
facial features to be extracted and processed and 
sometimes, conventional classifiers are not even 
effective in handling those features and produce 
good classification performance. This chapter 
discusses the issues on how the advanced feature 

selection techniques together with good classi-
fiers can play a vital important role of real-time 
facial expression recognition. Several feature 
selection methods and classifiers are discussed 
and their evaluations for real-time facial expres-
sion recognition are presented in this chapter. 
The content of this chapter is a way to open-up a 
discussion about building a real-time system to 
read and respond to the emotions of people from 
facial expressions.

INTRODUCTION

Given the significant role of the face in our emo-
tional and social lives, it is not surprising that 
the potential benefits from efforts to automate 
the analysis of facial signals, in particular rapid 
facial signals, are varied and numerous (Ekman et 
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al., 1993), especially when it comes to computer 
science and technologies brought to bear on these 
issues (Pantic, 2006). As far as natural interfaces 
between humans and computers are concerned, 
facial expressions provide a way to communicate 
basic information about needs and demands to 
the machine. In fact, automatic analysis of facial 
signals seem to have a natural place in various 
vision sub-systems, including automated tools for 
tracking gaze and focus of attention, lip reading, 
bimodal speech processing, face/visual speech 
synthesis, and face-based command issuing.

Facial Expression Analysis is a challenging 
task. A facial expression is formed by contracting 
or relaxing different facial muscles on human face 
that results in temporally deformed facial features 
like wide-open mouth, raising eyebrows or etc. 
The challenges of such system have to address 
the following issues:

Lighting conditions is a very difficult problem 
to constraint and regulate. The strength of the 
light depends on the light source (see Figure 1).

The direction of the subjects face is not always 
ideal which may pose difficulties when the system 
is implemented live that captures moving subjects’ 
facial expression (see Figure 2).

Another difficulty is the way image is acquired 
by the image acquisition system. The character-
istics of the image acquisition system can affect 
the quality of the images or videos captured.

Occlusion of subject face may tumble the hit 
rate of many established approaches. The experi-
ments being carried out by most researchers do 
not take occlusion into account (see Figure 3).

Because of the above challenges, this chapter 
is going to introduce the recent advances in feature 
selection and classification methodologies for 
facial expression analysis. It first describes the 
background of different techniques used for facial 
expression analysis. Then it introduces the ideas 
of an automatic facial expression recognition 
system proposed by the authors which includes 

Figure 1. Light variations problem: face images are taken from different illumination conditions (source: 
Yale Face Database B http://cvc.yale.edu/projects/yalefacesB/yalefacesB.html)

Figure 2. Pose variations problem: face images are 
taken from different postures of the object (source 
NTU Asian Emotion Database http://www3.ntu.
edu.sg/SCE/labs/forse/Asian%20Emotion%20
Database.htm)

Figure 3. Occlusion problems: facial components 
are occluded by some artifact objects. (Source 
NTU Asian Emotion Database http://www3.ntu.
edu.sg/SCE/labs/forse/Asian%20Emotion%20
Database.htm)



 

 

18 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/facial-expression-analysis-machine-

learning/56237

Related Content

Walking with EMO: Multi-Objective Robotics for Evolving Two, Four, and Six-Legged Locomotion
Jason Teo, Lynnie D. Neri, Minh H. Nguyenand Hussein A. Abbass (2008). Multi-Objective Optimization in

Computational Intelligence: Theory and Practice  (pp. 300-332).

www.irma-international.org/chapter/walking-emo-multi-objective-robotics/26959

AI Technologies for Predicting Susceptibility and Outcomes of Immunological Disorders
R. Keerthana, S. Savitha, K. Logeswaran, A. Rajivkannanand M. Namasivayam (2025). AI-Assisted

Computational Approaches for Immunological Disorders (pp. 107-142).

www.irma-international.org/chapter/ai-technologies-for-predicting-susceptibility-and-outcomes-of-immunological-

disorders/379918

Content-Based Image Retrieval for Medical Image Analysis
Jianhua Yaoand Ronald M. Summers (2012). Machine Learning in Computer-Aided Diagnosis: Medical

Imaging Intelligence and Analysis  (pp. 202-219).

www.irma-international.org/chapter/content-based-image-retrieval-medical/62231

Rules for Orthographic Word Parsing of the Philippines' Cebuano-Visayan Language Using

Context-Free Grammars
Roseclaremath A. Caroro, Rolysent K. Paredesand Jerry M. Lumasag (2020). International Journal of

Software Science and Computational Intelligence (pp. 34-49).

www.irma-international.org/article/rules-for-orthographic-word-parsing-of-the-philippines-cebuano-visayan-language-

using-context-free-grammars/252214

Intelligent Laser Scanning of 3D Surfaces Using Optical Camera Data
A. Denby, J. F. Poliakoff, C. Langensiepenand N. Sherkat (2008). Handbook of Computational Intelligence

in Manufacturing and Production Management (pp. 398-418).

www.irma-international.org/chapter/intelligent-laser-scanning-surfaces-using/19369

http://www.igi-global.com/chapter/facial-expression-analysis-machine-learning/56237
http://www.igi-global.com/chapter/facial-expression-analysis-machine-learning/56237
http://www.irma-international.org/chapter/walking-emo-multi-objective-robotics/26959
http://www.irma-international.org/chapter/ai-technologies-for-predicting-susceptibility-and-outcomes-of-immunological-disorders/379918
http://www.irma-international.org/chapter/ai-technologies-for-predicting-susceptibility-and-outcomes-of-immunological-disorders/379918
http://www.irma-international.org/chapter/content-based-image-retrieval-medical/62231
http://www.irma-international.org/article/rules-for-orthographic-word-parsing-of-the-philippines-cebuano-visayan-language-using-context-free-grammars/252214
http://www.irma-international.org/article/rules-for-orthographic-word-parsing-of-the-philippines-cebuano-visayan-language-using-context-free-grammars/252214
http://www.irma-international.org/chapter/intelligent-laser-scanning-surfaces-using/19369

