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Abstract
Human emotions impact is high on decision making systems.
In order to avoid inconsistent effect on decision making for
proper judgment emotions are recognized and according to
emotions decisions are made. The difficulty of emotion
recognition stems from the faces appears to be roughly alike
and the difference between them is quit subtle. Frontal face
images form a very dense cluster in image space which makes
it virtually impossible for traditional image processing
techniques. In this paper an Eigen vector based system has
been presented to automatic recognize the basic emotional
expressions and precisely measures. This method acquires the
image and crop five significant portions mouth, nose, left eye,
right eye and both eyes of image and applied eigenvector
based method on each part of the database images and query
image and similarities were obtained and put it in the tables to
recognize the emotions. This method has given batter
accuracy rate for noisy and low contrasted images with
rotation variant.

Keywords: Eigen-faces, cropping, PCA, covariance, LBP
and HRI

1. INTRODUCTION
A natural way of interaction between man and machine
can be obtained by detection and classification of facial
expressions. Making face recognition more reliable under
uncontrolled lighting conditions is one of the most
important challenges for practical facial emotional
recognition systems [1]. This problem tackle by
combining the strengths of robust illumination
normalization, local texture based face representations,
and distance transform based matching, and multiple
feature fusion. The local binary patterns (LBP) with
entropy technique and different approaches proposed in
the literature to represent and to recognize faces but it is
having limitations like, not suitable for shadow images
and low contrasted images [2]. To overcome those
problems 2D principles of component analysis (2D-PCA)
is presented to extract the facial features of an image [1,
3].This method fails to retain important and significant
features. Many different face emotion-recognition
approaches have been developed in the last few years [4–
7], ranging from classical Eigen space-based
methods Eigen faces [8], to sophisticated systems based on
thermal’s information, high-resolution images, or 3D
models
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[7, 9, 10]. However, the recognition of faces in
unconstrained environments has not been completely
solved [11]. In addition,
sometime demanding applications, such as searching faces
in no annotated or partially annotated databases and HRI
(Human-Robot Interaction), impose extra requirements of
real-time operation, just one image per person and fully
on-line operation which are difficult to achieve.
Accordingly, frontal face images form a very dense cluster
in the image space which makes it virtually not possible
for traditional pattern recognition techniques to accurately
discriminate among them with a high degree of success
[12]. The sources of variation in the facial appearance can
be categorized into two groups: intrinsic factors and
extrinsic ones [13]. A) Intrinsic factors and are
independent of the observer and are due purely to the
physical nature of the face. These factors can be further
divided into two classes: intrapersonal and interpersonal
[14]. Intrapersonal factors are accountable for varying the
facial exterior of the same person, some illustrations being
age, facial expression and facial paraphernalia.
Interpersonal factors, however, are responsible for the
differences in the facial appearance of different people,
some examples being ethnicity and gender. B) Extrinsic
factors cause the appearance of the face to alter via the
interaction of light with the observer and the face. These
factors include illumination, pose, scale and imaging
parameters like resolution, focus, imaging, noise etc.
Evaluations of state-of-the-art recognition techniques
conducted during the past several years, such as the
FERET evaluations [14], FFRVT 2002[15] and the FAT
2004 [16], have confirmed that age variations,
illumination variations and pose variations are three major
problems plaguing current face recognition systems [17].
More sophisticated feature extraction techniques involve
deformable templates ([18], [19], [20]), Hough transform
methods [21], and Graf's filtering and morphological
operations [22]. However, all of these techniques rely
heavily on heuristics such as restricting the search
subspace with geometrical constraints [23]. Furthermore,
a certain tolerance must be given to the models since they
can never perfectly fit the structures in the image. Holistic
approaches attempt to identify faces using global
representations. However global features are not suitable
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for detection of emotions of uneven illuminated and
rotation variant Images. Local features are suitable for
face emotions expressions. PCA is more powerful tool for
recognition of the face emotions.

2. PRINCIPLE COMPONENT ANALYSIS
(PCA)
The basic idea of PCA is to identify the most meaningful
basis to re express the data set. The goal of PCA is to
extract relevant information from face data sets consisting
of a large number of interrelated variables. PCA defines a
new orthogonal coordinate system that optimally describes
variance in a single dataset. However PCA has certain
limitation like 1) PCA is high sensitive to images with
uncontrolled illumination conditions. 2) difficult to detect
the impact of intentional feeling on facial expressions 3)
tedious to work at places of low lighting conditions and
4)less effective if facial expressions vary e.g. Even a big
smile can render the system less effective [1]. To
overcome these limitations new method is proposed based
on eigenvector.

3. EIGENVECTOR BASED SYSTEM
The eigenvector based system is proposed in order to find
the six basic facial expressions .This system consist of
five steps such as
preprocessing, face detection,
Cropping,
Feature
Extraction,
matching
and
Classification. This method is better for recognition of
face, processing and finally find the emotional expressions
of the face. Here, first the image is acquired and after that
improves the quality of the Image by normalizing image
and removing noise. Secondly the feature of the face are to
be extracted such as the eye pair, left eye, right eye,
mouth, nose. Next the Eigen values are calculated for
those features. This step is repeated for every feature of
every expression. The Euclidean Distance is calculated for
those Eigen values, and the expression with the minimum
Euclidean distance is considered as the output expression.
The six basic expressions such as anger, fear, sad, happy,
surprise, disgust are to be considered. The overall design
of system has been given in fig.1.
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classifies pixels as noise by comparing each pixel in the
image to its surrounding neighbor pixels. The size of the
neighborhood is adjustable, as well as the threshold for the
comparison. A pixel that is different from a majority of its
neighbors, as well as being not structurally aligned with
those pixels to which it is similar, is labeled as noise.
These noise pixels are then replaced by the median pixel
value of the pixels in the neighborhood that have passed
the noise. This method removes noise and reduces
distortion, like excessive thinning or thickening of object
boundaries.
3.2. Face Detection: The face detection process used to
detect the location of face in the image because of
variability in the scale, location, orientation. Face
detection from a single image is challenging task. Face
detection is a computer technology that determines the
locations and sizes of human faces in digital images. It
detects face and ignores anything else, such as buildings,
trees and bodies. Face detection can be regarded as a more
general case of face localization the task is to find the
locations and sizes of a known number of faces. In face
detection, face is processed and matched bitwise with the
underlying face image in the database. In this paper face
is derected using Viola-Jones Algorithm which is more
powerful to extract face features even in low contrast.

Fig.2
3.3. Cropping: Image cropping separate the features like
lips, mouth, left eye, right eye, both eyes and nose from
the detected face image. Eyes, nose and lips take different
shapes for different expressions and significant
information is carried by them. Significant information is
carried by them.

Fig.3

Fig.1
3.1. Preprocessing: It improves the quality of the image
by normalization and removing the noise in the Image.
The Adaptive Median Filtering is applied widely as an
advanced method compared with standard median
filtering. The Adaptive Median Filter performs spatial
processing to determine which pixels in an image have
been affected by noise. The Adaptive Median Filter
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3.4. Eigen spaces: The Eigenvectors and Eigenvalues are
dependent on the concept of orthogonal linear
transformation. An Eigenvector is basically a non-zero
vector. The dominant Eigenvector of a matrix is the one
corresponding to the largest Eigenvalue of that matrix. In
this work, the universal expressions are set into six classes
as the training images. Eigenvectors and Eigenvalues of
six different individual segments of the image is computed
and stored. For a single class, after the selection of a
particular feature, a matrix is obtained which is stored as,
say X of dimension M x N. Similarly for the rest of the
features.

3x3
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Calculating the mean of the matrix
(1)
µx=round (17/9) =2
The mean centered feature image vectors is obtained by
subtracting the mean from the feature image. This image
vectors are depicted as matrix only.
X1=|X-µx|
(2)

Then the covariance matrix of each individual feature
image is obtained by calculating the covariance of the
matrix of each mean centered image vectors, and from
each covariance matrix, the associated eigenvectors and
Eigen values for the individually extracted features are
computed.
six significant Eigenvectors are considered for further
processing which are sorted in the decreasing order of the
associated Eigen values of the covariance matrix E. With
the available eigenvectors of expressions, separate
subspaces for all the six universal expressions are created.
With the available expression subspaces, the input image
could be identified by incorporating a decision making
system.fig4 shows the feature vector of the entire face
Image.
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Where x1 is one of the features values of Query image and
x2 is the corresponding feature value of database image.
The similarity is measured based on minimum distance
between Query and Database Image of Euclidean distance.

4. EXPERIMENTAL RESULTS
Eigenvector based system for facial emotion recognition
has been presented in this paper. This method applied on
standard databases like ORL face database, Sterling face
databases and my own databases which have been
developed for my DST projects and results have been
produced in the form of tables and graphs. By comparing
every feature of query image with of the database of a
training image of every expressions and calculating
minimum Euclidean distance. Below are the test cases of
different facial expressions of query image. By
considering the database and query image the output is
derived.table1 show the training database with rotation
variant, low contrast and noisy images. From the table2 to
table7are shows the different emotions like anger, disgust,
fear, happy, sad and surprise. The minimum values in the
tables and graphs show the particular emotion. The
performance and accuracy of the proposed method
produced better results than traditional methods like LBP
operator and Principle component analysis method.

(3)

(4)

1. Table training Database

Fig.4
3.5. Classification: The classifier based on the Euclidean
distance has been used which is obtained by calculating
the distance between the image which are to be tested and
the already available images used as the training images.
Then the minimum distance is observed from the set of
values. In testing, the Euclidean distance has been
computed between the new testing image Eigenvector and
the Eigen subspaces for each expression, and minimum
Euclidean distance based classification is done to
recognize the expression of the input image. The formula
for the Euclidean distance is given by
(5)
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4. Table and graph fear emotion

2. Table and graph for anger emotion

5. Table and graph for happy emotion

3.Table and Graph fordisgust emotion
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6. Tableand Graph for sad emotion

7. Table and graph for surprise emotion

5. CONCLUSION
Facial Expression Recognition System has gained a lot of
importance due to its applications. The objective of this
paper is to introduce the recent advances in face
expression recognition and the associated areas in a
manner that should be understandable even by the new
comers who are interested in this field but have no
background knowledge on the same in real time images.
The performance results show the efficiency of our
suggested method used to recognize the six basic
expressions. The recognition rate obtained for the
proposed system is suitable for decision making system for
emotional expression recognition.
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