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ABSTRACT  

Facial Expression Recognition has always been topic of 

interest for research in field of human computer/machine 

interaction based on machine learning and image processing 

tools. However, the inaccuracy of such systems is always 

challenging. Hence to resolve this problem, a novel 

algorithm using Gabor Filter and Eigenvector Based 

Distributed Feature, is proposed in this paper. The work is 

enhancement of existing Face Identification by covering the 

challenges of Facial Expression. The approach combines 

face recognition along with facial expression recognition. 

Over the time authentication system is replaced by 

biometric authentication. These systems are based on some 

human features and behavior. The mean accuracy is 

improved to 93.4%.  The effectiveness and stability is 

shown in experimental results of the algorithm. 
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1. INTRODUCTION  
The US psychologist Paul Ekman, stated that “emotions are 

most often confused with each other because of similarities 

among various facial expressions” [1]. Ekman and Friesen 

in their study described six emotions “happiness, sadness, 

anger, surprise, disgust and fear” are recognized in same 

manner and are the universal cultures, known as the six 

basic emotions of a human being [2][3].  Thus these 

similarities have brought difficulties with facial expression 

recognition reducing the accuracy. Recent years studies 

have proved that a learned metric can theoretically improve 

the performance in classification tasks [4]. 

Identification is one of the specific functions of biometric 

systems. While performing identification or detection, the 

system has to compares the live template with the entire set 

of master templates, or a subset of the dataset. This 1-to-N 

comparison requires establishing the identity of a person’s 

expression with no other information other than that 

contained within the live template itself. The challenge with 

facial recognition is the facial expression [14].  The 

proposed algorithm will provide effective accuracy for 

recognition of the facial expression of an individual. In the 

paper, a method has been developed in which Eigenvector 

based facial expressions are recognized.  

  In the paper, a method has been presented to design an 

Eigenvector based facial expression recognition system. 

Eigenvector based features are extracted from the images. 

In the training phase, a set of 63 images from JAFEE 

database having the six basic expressions is processed. In 

the testing phase, the Eigenvector of an image is calculated 

and the corresponding Euclidean distance (EuD) of that 

image is computed. Euclidean distance between the 

Eigenvectors of that expression and the Eigenvectors of the 

test image is compared with the Eigenvectors of the other 

expressions and the one having minimum distance is 

classified as specific facial expression. Our method could 

solve the accuracy problem, and further improve the 

performance of facial expression recognition systems to a 

great level. The proposed system is designed in such a way 

that it first performs face recognition and once the face is 

recognized the particular expression is recognized. In case 

the face is not recognized, the expression will still be 

recognized providing it flexibility and making it more users 

friendly. 

The paper is organized as- in Section 2 literature review is 

explained briefly. Section 3 is all about the proposed 

system. The experimental results are included in Section 4. 

Section 5 concludes the paper. 

2. LITERATURE REVIEW 
The canonical correlation analysis (CCA) to obtain features 

of the high resolution and low resolution images, and 

performed non-linear mapping favoring the nearest 

neighbor (NN) classifier based on radial basis functions 

(RBFs). The recognition rate when tested on test images on 

the Facial Recognition Technology (FERET) face database 

[9] was 84.4%, for the University of Manchester Institute of 

Science and Technology (UMIST) database it was 93%, 

and for Olivetti Research Laboratory (ORL) database it was 

95%. The approach of Eigenface method used in most of 

the facial expression recognition systems was given by Turk 

and Pentland [11]. This method was then enhanced by 

Murthy and Jadon [12] and tested for the Cohn-Kanade 

(CK) Facial Expression database and Japanese female facial 

expression (JAFFE) database. The accuracy obtained fo       

Recently, automatic recognition of facial expression has 

also gained huge interest and popularity. Pentland [5] 

worked on the facial muscles and use dense optical flow. 

Their approach was intended to combine the face model, 

using recursive estimation. The achieved accuracy was of 

98%. Sebe et al. [6] experimented using different types of 

classifiers like k-Nearest Neighbor (kNN), Support Vector 

Machines (SVMs), and Bayesian Networks and decision 

tree based classifiers and developed an Authentic Facial 

Expression Analysis. Peter W. McOwan and Keith 

Anderson [7] used an enhanced ratio template algorithm to 

recognize the front view of the face in moving face. He 

used support vector machine as a classifier (SVM) and 

computed the recognition rate of 81.82%. 

The recognition accuracy achieved for the Gabor-based 

elastic graph matching technique was 90.5% whereas for 

the normalized morphological based elastic graph matching 

technique was 91.8%.  
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Jun OuXiao-Bo Bai Yun Pei, Liang Ma, Wei Liu [8] 

presented a system that used 28 facial feature key-points in 

images detection and Gabor wavelet filter provided with 

five different frequencies and eight orientations at different 

angles. On the basis of actual demand, it was capable to 

extract the feature of low quality facial feature image target, 

having powerful automatic facial expression recognition. 

The results shows that the performance of the method thus 

developed had excellent recognition rates, when applied to 

facial expression recognition system fair rate of accuracy 

were achieved. 

In Year 2011, S Prasad performed a work," Real-time Face 

Recognition System with Dynamic Training and Enhanced 

Multi-Algorithm Face Recognition". Main objective is to 

realize a smart, maintenance-free system with effective 

design; Presented research develops an immaculate real-

time face recognition system with dynamic training and 

improved multi-algorithm face recognition.  

Huang and He [9] proposed a method to improve the face 

recognition of low resolution images. They performance  

CK was efficient but when tested on JAFEE the accuracy 

was not reasonable. 

Mandeep Kaur, Rajeev Vashisht and Jalandhar Nirvair 

Neeru in year 2010 [14] proposed a system based on 

Principal Component Analysis and Singular Value 

Decomposition. The experiment was tested on JAFEE and 

accuracy was of each expression was calculated separately.  

Six basic expressions namely happy disgust surprise angry 

and sad were seen to have 95.00, 70.00, 85.00, 60.00 and 

90.00 recognition rate using PCA was achieved. 

In 2012 Bin Jiang, Ke-bin Jia, Qiang Wu [13], presented a 

novel algorithm for facial expression recognition based on 

discriminative component analysis (DCA) The algorithm 

when tested on JAFEE the observed rate of accuracy was 

82.42%. In our proposed work we aim to aim to improve 

the accuracy and enhance the performance of human facial 

expression recognition system for JAFEE database using 

eigenvector and Gabor filter. 

3. PROPOSED SYSTEM 
 

 
 

Figure 1: Block diagram of Facial Expression Recognition 

Systems  

3.1. Image acquisition and enhancement 
Images are taken from JAFEE database. 21samples of six 

basic expressions of three females are taken i.e. total 63 are 

included in the training dataset. The images which are in rgb 

will fit be converted to grayscale. Images are resized to a 

common size i.e. [200,200]. 

 

 
Figure 2: Samples in JAFEE 

Firstly the images are pre-processed before going to further 

steps.  

3.2. Feature Extraction 
Gabor Filter is used for feature extraction.  Gabor being band 

pass filters are most commonly used in image processing for 

feature extraction. In our system the Gabor filters are 

combined with Eigenvectors to enhance the performance and 

accuracy.  

 
Figure 3: Feature extraction 

 

3.3. Template Generation  
The work classifies the six basic universal emotions after the 

face is recognized and training of images completes. 

Eigenvectors and Eigenvalues of different segments of the 

image is calculated and stored. For a single expression type, 

say happy, the selection of a particular feature and the 

corresponding matrix obtained is stored in a variable of 

dimension R x S.  The same procedure is followed for rest of 

the images based on the expression. Eigenvectors and 

Eigenvalues are calculated and stored in a matrix.  

Difference between the mean of the image the mean centered 

feature image, the vectors are obtained. These image vectors 

are stored in matrix form only. After finding the covariance 

matrix of each image, eigenvectors and Eigenvalues are 

generated.  

The classification of the expression takes place using EuD 

based decision making method, thus the closest one is 

declared as the result i.e. the particular expression. 
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3.4 Classification 
The classification of the expression is based on the Euclidean 

distance. By computing the distance between the images in 

the database and one which is being tested  

At the time of testing, the Euclidean distance (EuD) is 

calculated between the testing (input) image Eigenvector and 

the Eigen subspaces of every expression, and the one having 

minimum EuD is recognized as the particular expression of 

that input image. The same process is followed for face 

recognition. The equation for Euclidean distance is given by 

              
 

4. EXPERIMENTAL RESULTS AND 

DISCUSSION 
The simulation is performed on MATLAB R2013b. the 

experiment is done on Japanese Female Expression database 

(JAFEE [15]). It is one of the most common databases used 

by researchers across the world. We have chosen 21 samples 

of the expressions of three different persons. in order to 

eliminate the noise, image enhancement is performed at the 

time of image pre-processing. 

Figure 4, shows the actual GUI. 

 

 
Figure 4: GUI 

 

Images shown in Figure 5 and 6 were tested and results are 

shown. 

 
Tested (input) image 1 

 

 
 

Figure 5: Annoyed expression 

 

 
 

Tested (input) image 2 

 

 
 

Figure 6: Surprise Expression 

 

In figure 7, the accuracy rate on different size of dataset is 

shown. The accuracy for dataset size 10, 20. 30, 40 and 50 

was computed to be 90, 92.34, 94.23, 94.33 and, 95.22 

respectively. 
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Figure 7: Accuracy analysis 

 

The average accuracy thus recorded is “93.15%”. 

In figure 8, comparison is shown between the existing system 

and the proposed system. It is clear that the proposed system 

has a better accuracy rate. 

 

 
 

Figure 8: Comparison graph 

5. CONCLUSION 
The experimental results show the efficacy of our proposed 

method, primarily used for recognition of the face following 

the six basic expressions. The recognition rate obtained for the 

proposed system is 93.15%.  

In humans expressions are most common part for 

communication and humans can recognize the facial 

expressions effortlessly and far more accurately than any 

system or machine without any delay. This is still a 

challenging task. Our future work is developing a system with 

such accuracy and including real time implementation. 
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