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Abstract: 

In this paper, an approach to recognize human emotions is carried out by using Neural Network.  Facial feature extraction from a 

still frontal posed image (JAFFE standard database) is done automatically  by using PCA. Eigen values (30 features for each 

image) are calculated. Then according to these Eigen features, each frontal pose image is trained for part icular emotion. The  

proposed work considers seven basic emotions those are happy, sad, angry, surprise, fear, disgust and neutral. The classification is 

done by using Pattern Recognition neural network in MATLAB. The experiment gives 100% recognition rate for training images 

and 96.70 % accuracy rate for test image. 
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Introduction: 

Nowadays many researchers focus their study on Emotion 

Recognition. There are number of different methods have 

been studied to find emotion of human being. 

Neurophysiologic research and studies have determined 

that eyes, mouth, and nose are amongst the most important 

features for emotion recognition [2].  Emotion Recognition 

plays a very important role for better communicat ion 

between human and computer.  

Broadly two approaches can be used to identify 

human emotions those are through verbal and non-verbal 

communicat ions of human being are useful to find human 

emotions. Among these two approaches verbal (by using 

speech); which is not so feasible and strong to justify 

human emot ions. Because Mehrabian [1] indicates that the 

verbal part (i.e. spoken words) of a message contributes 

only for a 7% of the effect of the message, the vocal part 

(i.e . voice information) contributes for 38% while facial 

expression of the speaker contributes for 55% of the effect 

of the spoken message. Therefore non verbal (by using 

facial expression) communicat ion plays major and most 

effective role in finding exact emot ions of human being, 

the proposed work focuses on this method. Also extraction 

of facial feature points is very important part in many 

applications like face recognition, expression recognition, 

and face detection. A method of feature extraction from 

face is corner detection is presented [4], in this paper 

author has developed a technique for extracting the facial 

features from a co lour image captured by the online 

webcam, under normal lighting condition. And also an 

approach to the problem of automatic facial feature 

extraction from a still frontal posed image and 

classification and recognition of facial expression and 

hence emotion and mood of a person is presented. Feed 

forward back propagation neural network is used as a 

classifier for classifying the expressions of supplied face 

into seven basic emotions [5]. In this paper, facial feature 

like eyebrows, eyes, mouth and nose are ext racted using 

SUSAN edge detection operator, facial geometry, and edge 

projection analysis. JAFFE facial database has used for 

experimental work. And it gives 100% accuracy rate for 

training set and 95.26% accuracy for test [5]. 

 In the proposed work total seven basic emotions 

are considered, these are happy, sad, angry, surprise, fear, 

disgust and neutral. This paper explores an approach to 

find human emotions by using Neural Network technique 

as a classifier. The experiment carried out on JAFFE facial 

expression standard database. The overview of the paper is 

organized in four sections as follows: 

I – gives brief in formation of JAFFE database 

II- presents methodology 

III- Result 

IV- Conclusion and future scope of the work 

 

I about JAFFE database 

For the experimentation purpose JAFFE database 

is used for training and testing images. In this existing 

database total 213 frontal posed images of 7 facial 

expressions (i.e happy, sad, and angry, surprise, fear, 

disgust and neutral) are considered. Following Figure 

shows some sample images of different emotions like 

happy, sad, angry, surprise fear, disgust and neutral.  

Fig.1 Few sample facial expression images shows 

seven emotions 

         
     Happy             Sad               Angry               

 

           
    Surprise              Fear            Disgust             

                         
                                  Neutral    
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II Methodology and Experiments: 

To find human emot ions in the proposed work JAFFE 

database is used for training and testing the facial 

expression images. The proposed work carried out as per 

given steps in the following algorithm.  

Algorithm: 

1. Load facial expression image and localise face 

using morphological image processing operations. 

2. Crop only face which is our ROI (Region of 

Interest) 

3. Extract features as Eigen values  

4. Set facial feature vector for each emotion  

5. Train neural Network (Pattern Recognition Neural 

Network) 

6. Construction of Confusion matrix to display 

recognition rate for each Emot ion. 

7. Analysis of Confusion matrix and graph 

generated by output 

8. As per the analysis result (Recognition Rate) 

shown in the following comparison table.  

 

In the first phase pre-processing is performed on 

original image. In pre-processing extraction of skin, 

removal of noise, extraction of edges of face, and finally  

only the major parts of face which are responsible to 

identify specific type of emotion that face contain is 

achieved. 

 

                                                         

                                                                                 
          Fig.2 Pre-processing on facial expression image  

 

        In this proposed work experimental task can be 

explained in two phases. One phase is feature extraction 

and other is classificat ion. The first phase requires the 

standard facial expression database that is  collected from 

JAFFE standard database.. The procedural code is capable 

to calculate 1-30 Eigen values which are most important to 

decide exact emotion of human being. For each specific 

emotion one vector value is set in the program (e.g. 

0000001 for Angry, 0001000 for Happy). Hence total 

seven classes are created here in this experimental task. 

 

In the second phase after feature extraction by 

calculating unique Eigen value for each facial expression 

image, Pattern Recognition Neural Network is applied on 

JAFFE database to train for identifying specific emotion 

according to their Eigen values. While giving training total 

10 images are used for each emotion. Hence total 70 facial 

expressions images of seven basic emotions are used for 

training purpose. 

 

Since in the proposed experiment 30 Eigen values 

are considered, we got 30 Eigen values for each image. At 

the time of giving training to the facial expression 

database, input data set, target data and hidden layer values 

require to provide to the system. Fo llowing figure presents 

the training phase of the experiment.  

 

 
 Fig.3 shows  Neural Network training process  

 

After providing required parameters to the 

computer, Neural Network toolbox of MATLAB identifies 

the exact emotion of that particular image contain and 

according to its emotion it will put into the respective class 

which is predefined in the program. Then automatically  it  

provides the result in the form of matrix chart which is 

shown below. This phase is very important because we 

need to process it by varying parameters like orientation of 

Eigen values means rows may be converted into column or 

vice versa, size of hidden layer may be increased or 

decreased to get desired output. At the first training time, 

the experimentation gives  95.7% emotion recognition rate 

for training images at first train ing phase.  

 

By keep ing same parameter values  (i.e hidden 

layer, Eigen values, epochs, training size, validation, 

testing etc) again we trained the neuron for second time. 

The second time (Retrain neuron) the experimental output 

shows high recognition rate as compare to first time 

training. The experimentation gives overall 95.70% 

emotion recognition rate for training images at first 

training phase. And at the second time while retrain ing 

process 96.7% emot ion recognition rate is achieved.  

                                  

 
Fig.4:  ROC Plot representing validation performance  

 

In above graph the performace of recognition rate 

for all emotions is represented. The experiment executes 

total 1000 iterations. But at 57
th

 epochs the best result got 

in which very less error varience is obtained. The best 

validation performance is 0.12495 at epoch is obtained. 
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Fig. 5: Confusion matrix as per first training phase 

  

III- Result: 

In the proposed work while train ing neural, total 

30 Eigen values are set as Eigen features for each frontal 

pose image and stored in excel table. According to 

considered database for each emotion these 30 values are 

stored. In this work we have considered 10 images of each 

emotion, means total 70 images considered for this 

experiment. At the time of train ing 10 hidden layers are 

considered. Total 70% images are used for training; 

validation 15% and 15% images are used for testing 

purpose. Then after first time training neuron, we got 

95.7%  Emotion Recognition Rate for entire emotions. The 

result is shown in the confusion matrix.  

By analyzing above confusion matrix for all in  

which we got 100%  recognition rate for Angry, happy, 

and sad emot ions.  And 93.8% for disgust, 90.3% for fear, 

96.4% for Neutral and 90.3% for Surprise emotion. 

To improve the recognition rate, we have tried the 

same parameters which already used for first training time. 

At the time of retraining we got the result in the form of 

following confusion matrix.  

By analyzing the second confusion matrix for all 

in which we got 100%  recognition rate for Angry and sad 

emotions.  And 96.7% for disgust, 90.3% for fear, 96.7% 

for Happy, 93.8% for Neutral and 96.4% for Surprise 

emotion. we got 96.7%  Emotion Recognition Rate for 

entire emotions in retraining process. The comparison of 

the two outputs as considering the recognition rate is as 

shown in the following table1.  

Table 1: Comparison table of Recognition Rate after 

Training and Retraining the neuron 

Sr_No Emotion 

Type 

Recognition 

Rate After 

First 

Training 

Recognition Rate 

After Retraining  

1 Angry 100 100 

2 Disgust 93.8 96.7 

3 Fear 90.3 93.5 

4 Happy 100 96.7 

5 Neutral 96.4 93.8 

6 Sad 100 100 

7 Surprise 90.3 96.4 

Overall 

Recognition Rate 

for Entire 

Emotions 

95.7 96.7 (Improved by 

1% ) 

Confusion matrix as per second (Retraining ) training  

phase 

 
 

IV-Conclusion and Future Scope of the work: 

In the proposed work Eigen values are used for feature 

extraction of facial expression images. Then the Pattern 

Recognition Neural Network is applied on existing data to 

train that data. By using these two approaches we got 

remarkable outcome i.e 100% recognition rate for angry, 

happy and sad emotions. Also 96.4% recognition rate for 

neutral is good.As per the comparison table in the 

retrain ing process we got 100%  recognition rate for 

Angry and sad emotions.  And 96.7% for disgust, 90.3% 

for fear, 96.7% for Happy, 93.8% for Neutral and 96.4% 

for Surprise emotion. we got 96.7%  Emotion Recognition 

Rate for entire emot ions in retrain ing process 

 In future work there is scope to enhance the 

recognition rate in remain ing other emotions like disgust, 

fear, and neutral emotions. For improving recognition rate 

we have to vary feature set, parameters which can enhance 

the emotion recognition rate.  
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