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 Recognizing human emotion by computer is a challenging task. Thus reliable facial expression approach is 
incorporated into various applications such as video surveillance, affective computing and human computer 
interaction. Spatiotemporal monogenic binary 
(Huang, X., 2012), whereas motion information and appearance of the dynamic sequences are described.
account to represent face image two layer structure is utilized by means of monogenic
quadrant encoding method, local XOR and spatiotemporal local binary pattern. 
 Local fisher discriminant analysis based facial expression recognition system is presented in encrypted 
domain (Rahulamathavan, 2012). This system solves
for facial expression recognition can remain in encrypted form at all times without needing any decryption, even 
during the expression recognition process. Automated facial expression approach i
algorithms: interval type-2 fuzzy set (IT2FS), interval approach
A., 2013).Initially fuzzy schemes are constructed for all algorithms. And then emotion class of the unknown 
facial expression is inferred by determining the maximum support of the individual emotion classes using the 
pre-constructed fuzzy face space. On account of classification KNN classifier is used. An approach for facial 
expression recognition is presented using facial feat
fitting is applied to obtain better alignment for facial features 
to determine the initial positions of facial feature models. 
 Dynamic face recognition scheme is presented to recognize different users and select trained fitting model 
in recognizing the facial expressions. An approach for facial expression by discovering associations between 
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A B S T R A C T  
Facial expression is important in interpersonal relations also significant among 
communication in both human and machine iteration. Thus the importance of facial 
expression recognition is becoming active research area in last three decades. In this 
study, a robust and automated facial expression recognition system is proposed using 
facial images. It is implemented based on Contourlet transform, Discriminative Robust 
Local Binary Pattern (DRLTP) and K-Nearest Neighbour (KNN) classifier. To extract 
facial features, the given facial image is decomposed using Contourlet Transform. 
Then, DRLTP features are computed from each decomposed contourlet coefficients. 
Finally, KNN classifier is used for the classification of facial expressions. Experiments 
are carried out using benchmark Japanese Female Facial Expression (JAFFE) database. 
The proposed system achieves satisfactory classification accuracy over 75%.

INTRODUCTION 

Recognizing human emotion by computer is a challenging task. Thus reliable facial expression approach is 
incorporated into various applications such as video surveillance, affective computing and human computer 

Spatiotemporal monogenic binary pattern based facial expression recognition system is presented in 
motion information and appearance of the dynamic sequences are described.

account to represent face image two layer structure is utilized by means of monogenic
quadrant encoding method, local XOR and spatiotemporal local binary pattern.  

Local fisher discriminant analysis based facial expression recognition system is presented in encrypted 
. This system solves the problem of needing to trust servers since the test image 

for facial expression recognition can remain in encrypted form at all times without needing any decryption, even 
during the expression recognition process. Automated facial expression approach i

2 fuzzy set (IT2FS), interval approach-IT2FS, and General type
.Initially fuzzy schemes are constructed for all algorithms. And then emotion class of the unknown 

n is inferred by determining the maximum support of the individual emotion classes using the 
constructed fuzzy face space. On account of classification KNN classifier is used. An approach for facial 

expression recognition is presented using facial features whereas Partial Active Appearance Model (AAM) 
fitting is applied to obtain better alignment for facial features (Luo, R.C., 2012). Multi level optical flow is used 
to determine the initial positions of facial feature models.  

scheme is presented to recognize different users and select trained fitting model 
in recognizing the facial expressions. An approach for facial expression by discovering associations between 
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Facial expression is important in interpersonal relations also significant among 
communication in both human and machine iteration. Thus the importance of facial 
expression recognition is becoming active research area in last three decades. In this 

a robust and automated facial expression recognition system is proposed using 
facial images. It is implemented based on Contourlet transform, Discriminative Robust 

Nearest Neighbour (KNN) classifier. To extract 
tures, the given facial image is decomposed using Contourlet Transform. 

Then, DRLTP features are computed from each decomposed contourlet coefficients. 
KNN classifier is used for the classification of facial expressions. Experiments 

t using benchmark Japanese Female Facial Expression (JAFFE) database. 
The proposed system achieves satisfactory classification accuracy over 75%. 

Recognizing human emotion by computer is a challenging task. Thus reliable facial expression approach is 
incorporated into various applications such as video surveillance, affective computing and human computer 

pattern based facial expression recognition system is presented in 
motion information and appearance of the dynamic sequences are described. On 

account to represent face image two layer structure is utilized by means of monogenic signal analysis, phase 

Local fisher discriminant analysis based facial expression recognition system is presented in encrypted 
the problem of needing to trust servers since the test image 

for facial expression recognition can remain in encrypted form at all times without needing any decryption, even 
during the expression recognition process. Automated facial expression approach is described by three 

IT2FS, and General type-2 fuzzy sets (Halder, 
.Initially fuzzy schemes are constructed for all algorithms. And then emotion class of the unknown 

n is inferred by determining the maximum support of the individual emotion classes using the 
constructed fuzzy face space. On account of classification KNN classifier is used. An approach for facial 

ures whereas Partial Active Appearance Model (AAM) 
. Multi level optical flow is used 

scheme is presented to recognize different users and select trained fitting model 
in recognizing the facial expressions. An approach for facial expression by discovering associations between 
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visual feature and LBP is presented in (Zhang, H., 2013). Face is detected into meaningful areas following to 
face detection using LBP. Then it accumulates the probabilities throughout the frames from video data to 
capture the temporal characteristics of facial expressions by analyzing facial expressions. Finally LBP approach 
accumulates the probabilities throughout the frames from video data to capture the temporal characteristics of 
facial expressions by analyzing facial expressions. 
 An approach to automatic human expressions recognition is discussed in (Mliki, H., 2013). Also intensity 
problem and facial expression variations are described. Facial features component are automatically detected 
and segmented. Then, detected facial feature points are utilized for facial expression deformation. Meta analysis 
based facial expression recognition system is presented in (Valstar, M.F., 2012). It details the challenge data, 
evaluation protocol, and the results attained in two sub challenges, which are action unit detection and 
classification of facial expression imagery in terms of a number of discrete emotion categories. 
 Natural visible and infrared facial expressions (NVIE) are analyzed using multimodal spontaneous facial 
expression database in (Wang, S., 2012).  Four sequential models such as effectiveness of emotion elicitation, 
the interrater reliability for expression annotation, the relationship between spontaneous expressions and 
affective states, and the differences between posed and spontaneous expressions are used for NVIE analyzation. 
Fuzzy relational approach based human emotion recognition system is implemented in (Chakraborty, A., 2009). 
Facial expressions are analyzed by segmenting and localizing the individual frames into regions of interest such 
as eye opening, mouth opening and the length of eyebrow constriction. 
 Feature based automated face recognition approach is presented in (Balasubramani, A., 2008). Seven facial 
expressions such as joy, smile, surprise, disgust, anger, sadness and fear are used for the feature based approach. 
Facial features points are detected and segmented. The distance between the features points is evaluated and 
used through data mining technique to generate a set of relevant prediction for facial expression recognition. 
 In this paper, an approach for facial expression recognition based on the Contourlet transform, DRLTP, and 
KNN classifier is presented. The rest of the paper is as follows: The groundwork of the proposed system is 
based on contourlet transform, DRLTP, and KNN classifier. The experimental work of the proposed approach is 
explained in Section 2. Section 3 and 4 gives the experimental results and conclusions respectively. 
 
Experimental Work: 
 The main objective of the proposed system is to design an automated facial expression recognition system. 
Typically facial expression analysis approaches deals with the analysis of different facial motion changes by the 
extraction of facial parameters. The proposed system consists of two sequential stages: feature extraction and 
classification. The overall schematic model of the proposed approach shows in Fig. 1. 
 

 
 
Fig. 1: Proposed facial expression recognition system using Contourlet and DRLTP.  
 
2.1 Feature extraction process: 
 In pattern recognition and machine learning approaches, features are measurable property of a phenomenon 
being observed. Thus, the selection of discriminative features are key important to the successful classification. 
On account to improve the performance of the facial recognition system multi resolution analysis named 
contourlet transform is adopted with various scale of decomposition. Double iterated filter bank is used for 
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contourlet transform construction. The point of image discontinuities is detected by Laplacian pyramid. And to 
link point discontinuities into linear structures directional filter bank is used. The main benefits of this scheme are 
utilization of a local directional transform for contour segment detection and image edge detection. In addition to 
this, contourlets have elongated support at various scales, directions and aspect ratios, allowing the contourlet 
transform to efficiently approximate a smooth contour at multiple resolutions. 
 At start of the feature extraction process, the given facial image is decomposed using contourlet transform. 
Various level of decomposition is taken place to analyze the proposed approach.  The direct use of contourlet 
transform may complicate the system performance. Thus each sub bands are subjected into DRLTP in order to 
extract texture information. In tradition LTP, ternary pattern is split into two binary patterns by considering its 
positive and negative components. Then histogram computed from these two descriptors is concatenated. 
However, discrimination between a bright object against a dark background inherent in LTP. Thus to resolve the 
issue of brightness reversal of object and background, DRLTP is designed for texture information capture. The 
process of extracting features are repeated for all training facial images and stored in database for later 
classification. 
 
2.2  Classification Process: 
  In order to classify the facial expressions into one of the pre defined category, non parametric approach 
based KNN classifier is adopted. To recognize the expression of an unknown facial image, DRLTP features are 
computed followed by Contourlet transform. Then, the extracted unknown image features and stored feature 
database are fed into the KNN classifier, whereas the minimum distance between the feature spaces are 
computed and then the corresponding class of expression is recognized. There are seven facial expressions such 
as anger, disgust, fear, happy, neutral, sad and surprise are taken into the analysis. 
 

RESULTS AND DISCUSSIONS 
 
 Experiments are carried on JAFEE database, which is a facial benchmark dataset. In this database, seven 
kinds of expressions with one neutral poses are available. They are captured from 10 Japanese female models. 
Totally, 213 images are available in the JAFFE database. 
 In the proposed system, facial features are extracted by Contourlet and DRLTP techniques. In order to 
prove the performance of the proposed system, a comparative study is analyzed by Contourlet and LTP 
approaches. Table 1 and 2 show the recognition accuracy of the proposed Contourlet with DRLTP based 
approach and Contourlet with LTP based approach. 
 
Table 1: Recognition Accuracy of the Proposed Emotion Recognition System Using Contourlet and DRLTP. 

Emotional 
State 

Level of decomposition 
1 2 3 4 5 6 

Anger 66.67 73.33 70.00 76.67 70.00 76.67 
Disgust 76.67 70.00 80.00 73.33 70.00 76.67 

Fear 75.00 78.13 78.13 71.88 68.75 75.00 
Happy 75.00 71.88 68.75 71.88 75.00 75.00 
Neutral 76.67 80.00 73.33 80.00 80.00 76.67 

Sad 67.74 70.97 70.97 67.74 67.74 77.42 
surprise 80.00 73.33 76.67 76.67 76.67 73.33 
Average 73.96 73.95 73.98 74.02 72.59 75.82 

 
Table 2: Recognition Accuracy of the Proposed Emotion Recognition System Using Contourlet and LTP. 

Emotional 
states 

Level of decomposition 
1 2 3 4 5 6 

Anger 70.00 76.67 76.67 66.67 66.67 73.33 
Disgust 80.00 86.67 70.00 73.33 76.67 73.33 

Fear 62.50 65.63 71.88 71.88 68.75 65.63 
Happy 62.50 65.63 71.88 65.63 65.63 71.88 
Neutral 56.67 70.00 70.00 80.00 76.67 66.67 

Sad 70.97 67.74 70.97 64.52 67.74 74.19 
Surprise 66.67 73.33 73.33 70.00 80.00 73.33 
Average 67.04 72.24 72.10 70.29 71.73 71.19 

 
 It is observed from the Table 1 that the maximum classification accuracy of 75.82% is achieved at 6th level 
of Contourlet decomposition in association with DRLTP features. At the same level, LTP based approach only 
yields classification accuracy of 72.24%. It is observed from the Tables 1 and 2 that the DRLTP features 
produce better accuracy than conventional LTP. Also it is observed that the performance of the proposed system 
increases with respect to level of contourlet decomposition. Fig.2. shows the graphical representation of average 
recognition accuracy corresponding with each level of decomposition. 
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Fig. 2: Classification accuracy DRLTP vs. LTP. 
 
Conclusion: 
      In this paper, an automated recognition system for facial expression recognition is proposed based on 
Contourlet transform, DRLTP, and KNN classifier. The facial features are extracted using Contourlet 
decomposition and DRLTP features. KNN classifier is employed for facial expression classification, whereas 
Euclidean distance measure is used. A comparative analysis is also made between DRLTP and LTP features. 
The results show that Contourlet with DRLTP approach achieves better classification accuracy than 
conventional LTP approach. 
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