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ABSTRACT— Facial emotions detection has been an area of interest for a lot of researchers in the past few years. A lot of algorithms 
have been proposed for the same, In this paper, we proposed a novel algorithm in which Jaffe database images are used for facial 
emotion recognition. Gabor filter is used for removing edges of facial images. For dimensionality reduction, LDA is used in 
combination with PCA. The facial emotions are recognized using RBF neural network and Adaboost classifier separately in two 
different approaches.  

 
Keywords— RBFN, Adaboost, LDA, PCA, Emotion recognition 

I. INTRODUCTION 

Facial expressions are significant indication of emotions of a person. Till now, a finite amount of work has been implemented 
on the application oriented area to recognize the human emotions using facial images. Also in the present days technology 
human-machine interaction is attracting lot of interest and emotion recognition will play a huge role in it. Emotions can be 
detected from text, vocal, verbal and facial movements. These provide significant information about human behavior and 
emotion. Facial Expression Recognition has been a daunting task continuously, due to  various senses, mostly it happens 
because of three altering problems namely face identification, extraction of facial features also classifying the expressions. 

In this project, recognition of facial feelings analysis is done with Adaboost and RBF Neural Network separately, where we 
used a database of images with several emotions like angry, fear, happy etc in this analysis. Here we will train our system with 
Adaboost and RBF neural networks separately. After the training phase is completed, we compare the image which is given as 
query input with the images trained with Adaboost as well as RBF neural Networks separately. First of all, we train the images 
with different emotions with both Adaboost method and RBF neural Network methods separately. After that, the finalized 
features are again applied on linear discriminant analysis (LDA) technique to achieve the minimum dimensional image. The 
system performed its operation on jafee dataset and then the simulation results represents the system excellence is better in 
recognition rate as well as in the learning efficiency. 

In the Adaboost Method, we read the image and then apply Gabor filter on it and then use Linear Discriminant Analysis (LDA) 
and Principle Component Analysis(PCA) to extract the features and then train these features with Adaboost. During testing, we 
took a test image and applied to Gabor filter. And then we will use linear subspace projection and evaluate the Adaboost by 
comparing the test images with the trained images, and recognize the image emotion. Same process is done by RBF neural 
network for emotion recognition using RBF neural network method. 

II. LITERATURE SURVEY 

In this paper Paul Ekman and Wallace V. Friesen proposed about seven human facial expressions namely happy, disgust, sad, 
anger, neutral, surprise, fear [19]. Jian Wang, Jian Cheng proposed this method, has excellent mathematical and biological 
conditions and these are often used in image processing by researchers. This method looks like base to the local feature 
extraction from faces which is useful in facial expression recognition process [20]. Liton Chandra Paul, Abdulla Al Sumam 
proposes the theory on PCA is a mathematical approach which is used to minimize  amount of variables in facial recognition. In 
this, each picture in the training database are arranged in linear fashion depending on weighted eigenvectors namely Eigen faces 
[21]. Eigen face approach for recognition of human face is easiest and gives optimum results among different PCA approaches 
[21]. This technique reduces the image dimensions to show accurate results in face recognition process. This is an image 
appearance based method for face recognition. Azam, Farooq made a study on classifiers. In this Classification system database 
is very important that contains predefined sample patterns of object under consideration that compare with the test object to 
classify it appropriate class [22]. Francesco Lampariello and Marco Sciandrone proposed the method consists of one hidden 
layer is connected with all nodes of input and output layers. This hidden layer nodes contain radially symmetric function as 
active function [23]. R.E.Schapire and Y.Singer proposed this method contains an algorithm that considers few weak classifiers 
from large no. of similar classifiers to build a robust classifier [24]. 
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III. PROPOSED SYSTEM 

 
Fig. 1: Flow graph of Emotion Recognition 

In this paper the process of emotion recognition using facial expressions flow chart is represented in Fig. 1. Initially, Gabor 
filter is used for edge detection of faces in the image. Gabor filter enhances the chances of extracting more features from faces 
like eyes, nose and mouth. Here, LDA and PCA are plays their role of extracting the features after edge detecting process. 
RBFNN and Adaboost classifiers operate their operation on images for recognizing emotions in two separate methods. 

A. Gabor Filter 
A proper image face registration is essential for a good emotion-recognition performance. We can achieve this face 

registration process by employing various facial detection algorithms. In addition, some image pre-processing operations may 
be necessary. Before anything, the database face images have to be converted from RGB format to the grayscale form. This 
filter is excellently localized in time as well as frequency realm. In our algorithm, we have used two-dimensional odd-
symmetric Gabor filters to recognize the facial image using Equation (1), 

           (1) 

where , ,  id the central frequency of the sinusoidal plane movement 

at an angle  with the X-axis. and  are the approved changes attached by Gaussian filter along the X and Y axis.  

 
Fig. .2:  Human face and its 2D representation 

There are various metrics which can be applied to these feature vectors. As the dimension of every vector directly based on the 
size of the corresponding face picture, we resize the facial images before applying the Gabor filter. Following that, we use an 
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efficient and proved metrics, the squared Euclidean distance to calculate the distances between these facial feature vectors given 
by the following formula:  

                               (2) 
 

B. Principal Components Analysis and Linear Discriminant Analysis (PCA+LDA) 
Automatic emotion recognition has been used widely in now a day. After that training of faces are located on the eigenspace. 
During the identification process, the query face is projected onto identical eigenspace as well as recognized using proper 
approach. A wide range of approaches are introduced for recognizing emotions like the Euclidean distance, Bayesian and Linear 
Discriminant Analysis (LDA). 

PCA is frequently meant for locating images into lower dimensional space or the supposed face space, and this is followed by 
LDA.LDA maximizes the discriminatory value. In such approaches, PCA is also meant for dimensionality diminution and form 
a PCA subspace. However, LDA is used not only for dimensionality reduction but also for classification.  

After developing a traditional recognition module, this module provides a platform to perform a wide range of methods related 
to recognition of emotion. In this platform, quick enhancement also analyzing of various recognition methods is performed. In 
this module, varieties of basic functions like input as well as output of recognition methods are observed. This system initiates 
through storing a dataset of face pictures. The dataset is applied for training various recognition methods. By storing recognition 
set having different images register on different dataset, it performs recognition operation on saved images that agree to control 
testing on the durability as well as flaw of the various recognition algorithms. 

 
Fig. 3: Effects of PCA and LDA 

 
c. Training and Testing with RBFN 

 
Fig..4: Block diagram of emotion recognition process using RBF neural network 

 

Training 
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In this approach, initially we trained dataset images using RBFN network through the preprocessing techniques for extracting 
the features. By applying dataset images to Gabor filter we get all edge detected facial images of dataset. After that these images 
are processed by combination of PCA and LDA to extract the feature of dataset images and then it locates the features on the 
Eigen space. These features are allowed by the RBF neural network for training all the dataset images.  

The Neural networks hired and made a comparison between neural networks to conventional classifiers to analyze 
different sorting challenges. The results represnt the optimization level of the neural network techniques identical to or a little 
enhanced than the remaining approaches. This is because of its modesty, generalization and optimum learning skill of the neural 
networks. RBFN is established to be very useful tool for a lot of engineering issues since: (1) issues are globalized approximates. 
(2) These problems contain very condensed structure and (3) their duration of learning is much high due to their regionally 
adjusted neurons. Therefore, the RBF neural networks play its important part in texture based applications, which accomplish to 
run the learning process. This model of sorting is quicker comparing with remaining group network models. The RBF classifier 
is having a hidden layer neural network involving different types of radial basis activation functions. Well known method 
represents Gaussian function, which is determined from an expression  

  (3) 

In this RBF neural network, to activate the neuron of hidden layer, the input vector must be very near to its center 
vector mj. There are a wide range of techniques for improving the elementary functions guidelines and computing the number 
of hidden layers required to get good classification. This process executes Gaussian integration form procedure to train the 
neural network. This integrated model is the combinations of various parts of elementary expressions. The numerical value of 
hidden layers depends on the number of elementary functions that are applied to the input layer and it is mostly much smaller 
than the numerical value of overall input data points. Output layer is the last layer of the RBF neural network, where every 
individual is assigned with each neuron. This individual generates linear functions of results corresponding to neurons inside 
hidden layer. It must be identical to an OR gate operation. The best resultant classification is generated through resultant neuron. 
The area related to input space attached to every individual exist in an arbitrary model using RBF neural network. The 
dislocated areas can also correlate with clone individual to provide. For example, much variety vision angles or wide range of 
facial expressions. This RBF neural network having single input layer and single output layer accomplished with single hidden 
layer is represented as figure 5. This radial basis functions make usable inside hidden layer for the purpose of classification.  

 
Fig..5:  RBF neural network architecture 

By comparing the organization of RBFN network and traditional three-layered feed forward neural network, both are identical 
in nature. Feed forward structure is utilized in the creation of RBF neural network. There are n set of units present inside input 
layer of RBFN network. These units allow components of n- dimensional input feature vector. Connection between the input 
units and the hidden units are fully robust in nature. These units contain individual weights and as a conclusion, they are not 
trained.  

Hidden layer central objective is to grouping information and minimize its dimensionality. In This architecture hidden layer is 
also termed as RBF units. These radial basis functions units are also robustly connected with final resultant layer where the 
output is generated. The output layer generates desire output of hidden layer, which classifies the proper texture that receives 
from the input layer. The conversion between input layer and the RBF unit space is in non linear form This RBF topology refers 
a group of neural networks, here the hidden layers renewing expression is measured by space linking input vector and amodel 
type vector. The renewing function of the RBF units is expressed in expresson (4), 
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       (4) 

Here  represents m-dimensional input feature vector,  represents m-dimensional vector also known as mean of the RBF unit, 
σi represents dimension of the RBF unit and r defines the RBF units count. Mostly the renewing function of the RBF units taken 

as a Gaussian function by mean vector and variance vector Ri (x) displays as expression (5): 

                     (5) 

σi 2 - shows diagonal access by the covariance matrix related Gaussian function. 

Testing 

In the testing phase by applying query image to Gabor filter, we get edge detected image. Then this image is processed by PCA 
and LDA. This combination will generate dimensional reduction of mage by positioning feature vector in Eigen space. After 
that feature vector is applied to RBF neural network classifier which classifies query image features with all the trained images 
features and matches them. After classifying the appropriate image it will display its emotion optimally. 

By generating the linear outputs from the output layer, the of the J th output unit reaction for input x is specified as equation as 
follows: 

         (6) 

Here  W2 (i, j) shows link between value of the i-th RBF unit and j-th output, b( j) represents partial element of the jth output. 
The partial element is discarded in RBF network for minimize network difficulty shows equation. 

                (7) 

This neural network looks like a function locating appended which establishes the hyper surfaces to each and every group, by 
considering the linear blending of RBF units. This invigorating surface check is observed as discrininant functions, here the 
represented class value of surface is much large and small for remaining classes An unidentified input feature vector be sorted 
same as related to the group linked with the invigorated surface with the help of best output on that location. The node numbers 
in the output layer are assigned to the emotion class numbers. 

D.Training and Testing with Adaboost 

 

Fig.6: Block diagram of Emotion recognition using Adaboost classifier 
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Training 

In this approach, initially we trained dataset images using RBF neural network through the preprocessing techniques for 
extracting the features. By applying dataset images to Gabor filter we get all edge detected facial images of dataset. After that 
these images are processed by combination of PCA and LDA to extract the feature of dataset images and then it locates the 
features on the eigen space. These features are allowed by the Adaboost for training all the dataset images.  

Let {ht(x): t = 1,..., T } is a collection of T assumptions, determined  by an input vector x ∈ X and let c = [c1 ··· cT ] be their 

weights gratifying ct ≥ 0 and . By considering only the twofold sorting situation in this process, i.e. ht(x) = ±1; 
better conclusions, however, it has ability to move simply for sorting among more than two groups. 

And (8) 

By training the collection, i.e. to compute T relavent assumptions {ht(x)} as well as the weights c for the rounded 
combination, a variety of methods are discovered. In classification of binary situation, the limitations for an input-output pair zi 
= (xi, yi) are defined as follows: 

                     (9) 

In this method, it performs operation only on features that has to be enhance the estimation power of the model, 
diminishing the dimensionality and convincible in enhancing performing time as inappropriate features not required to 
determine.  

 

 

The ADABOOST-type algorithm (ATA). For φ = 1/2 , we retrieve the original ADABOOST algorithm .The ATA is a 
specialization of unnormalized Arcing (Breiman, 1997a) (with exponential function). 

Here i = 1,...,l and l represents training design count value. The limit at z is positive whenever the classification has been done 
correctly. When the limit value becomes more positive, then decision constancy evolve into broad. In addition, if |c| := 

, after that ρ(zi, c) ∈ [−1, 1]. Occasionally, for convenience too exercises a limit classification with b (other than c) 
that shows basically an unnormalized description of c, i.e. generally |b| 6= 1. The edge is a fine conversion of the limit. The 
limit of a classifier is represented as the lowest limit of a design comparing with the training group, i.e. 

 
                            (10) 

Training 
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In the testing phase by applying query image to Gabor filter, we get edge detected image. Then this image is processed by PCA 
and LDA. This combination will generate dimensional reduction of mage by positioning feature vector in Eigen space. After 
that feature vector is applied to Adaboost classifier which classifies query image features with all the trained images features 
and matches them. After classifying the appropriate image it will display its emotion optimally. 

Adaboost shows a specified method of training a boosted classifier. It is a classifier in the form 

                       (11) 

Where  represents single pathetic learner which receives an entity x refers input and generates a significance which 
represents group of that entity. Alike, Tth classifier is positive whenever sample is in positive class and negative or else. Every 

pathetic learner generates resultant assumptions, , for every individual  sample in the training set. For every iteration t, a 

weak learner is preferred and appointed a coefficient  in order that the total training error  of ensuing t -stage enhance 
classifier is lowered. 

                        (12) 

Where ) is an improved sorter which develops till the preceding phase related to training, E(F) represents 

some error function as well as (x)= h(x) denotes  feeble learner explicitly being treated  to add the resultant classifier. 

IV. RESULTS AND DISCUSSION 

In this paper, the analyses of emotion recognition using facial expressions are performed between RBF neural network and 
Adaboost. 

The confusion matrix of the RBF network is shown here 
cmat = 
 

Table.1: Confusion matrix for RBF neural neural network 
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FIG.7: TESTING IMAGE 

 
             Fig.8: Gabor output 

Above figures represents the original image and Gabor filter output and Gabor filter output shows the edge detection of 
original image. The performances of RBF neural network and Adaboost approaches before and after training the dataset images 
are represented in Fig.9 and Fig. 10. By comparing the performances between these two approaches, Adaboost produces the 
better results. Accuracy results of different emotions approaches before and after training the dataset images are represented in 
Fig. 10.  
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Fig.9: Performance of RBF neural network 

 

Fig.10:  Accuracy results over different emotion classes 

 

Fig.11:  Performance of Adaboost Algorithm 
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Cmat = 

Table.1: Confusion matrix for Adaboost algorithm. 
 

 
 

 

Fig.12: Comparison of recognition rates between RBF neural networks 
 

The above figure.12 shows recognition rates comparison between percentage of recognition rate as well as facial emotions. In 
this comparison, Adabooost classifier gives better results than RBF neural network.  

V. CONCLUSION AND FUTURE SCOPE 

In this work, an automatic approach to emotion recognition based on facial expression analysis has been proposed. For feature 
point’s extraction, we have used Gabor filters. The output of the Gabor filter is reduced in dimensionality by using LDA with 
PCA. This feature set is then given to the two classifiers – RBF network and Adaboost with RBF network. The results validate 
the superior performance of the classifier. The overall accuracy of the classifier is 81% with RBF network alone and with 
Adaboost, it is 95%. 
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