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ABSTRACT 
 

The aim of image (photo) based emotion recognition system emotion is to detect and classify the emotion from the human face 

from an image. The automatic system mainly has two components that is extraction of facial feature and classification of facial 

feature. To classify the feature precisely effective feature classification methods should be applied. Many recent systems use 

additional information from classification which reduces accuracy as well as increase execution time. In this system Double 

Local Binary Pattern (DLBP) is used for feature extraction which is a variant of Local Binary Pattern (LBP). Since DLBP has 

small dimension size which reduces the detection time. To handle local illumination problem Logarithmic Laplace-Domain is 

proposed (LoL-Domain). Finally, Convolution Neural Network (CNN) is used for an obtained feature for classification. 
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1. INTRODUCTION 
Facial Emotion Recognition (FER) mainly predicts the emotion from facial expression. (That is neutral, sadness, happiness, surprise, 

disgust, fear, and angry) from the human face. It can be noted that 60% of communication is contributed by facial expression, 32% 

by voice, and 8% by language. Since emotion on the face plays a major role in communication and it is major exposed part of the 

body, it qualifies the computer vision system’s usage (usual cameras) for analysing the face from the image for emotion recognizing. 

Mainly there are two factors that impact the quality of the emotion detection system that is illumination on the face and pose of the 

face in the image. 

 

As it is obvious that recognition of an emotional state of a person is done immediately by humans, but it is very much necessary to 

train the computer to detect the emotion of a person at real time. This made the path for researchers to carry out the work on the 

methods that best fit the system for training purpose. Mainly, recognition of emotion is used in mood-based video players, human-

abnormal behaviour detection, and computer-human intelligent interactions like instructor, helper and tutor. Recently, immersive 

works have been brought out towards the facial extraction of features from the face with the goal of maximizing variability between 

the class and minimizing variability within the class. 

 

Employing deep learning techniques for effective learning of representing the feature had pioneered a variety of vision task for 

computers. Some deep neural networks had made a close move with the performance on the task of recognition of human emotions. 

An enormous amount of well-known problems in the area of computer vision recently have been benefited from the upswing of 

feature representation and classifiers in deep learning. Human beings day-to-day possess and express emotions while interacting 

with each other. Emotions are often bounced back on the face, gestured of hand, body, and in the voice, to convey their likings and 

feelings. Coming to medical applications, the task of recognizing a individual’s incapability to express certain facial expressions 

may help in diagnosing psychological disorders at early stages.   

 

Before going for feature extraction image should be pre-processed such as face detection, face clipping. For detecting the face in 

the image Viola-Jones algorithm may be used efficiently. Once the face is detected then the background is cropped, further process 

is carried out.  
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Fig. 1: Overview of the proposed system 

 

Since this system works on a real-time basis image capturing module is been introduced for capturing an image of the person on a 

real-time basis. Here Double Local Binary Pattern (DLBP) is used for extracting the feature, which is the enhanced version of the 

Local Binary Pattern (LBP), prior to that local illumination problem should be resolved so as to get accurate results. 

 

To solve local illumination variation problem Logarithmic Laplace (LoL)-Domain is used and Convolution Neural Network (CNN) 

is used for classifying the feature for the first time with the DLBP and LoL-Domain methods. 

 

2. RELATED WORK 
In real life human will understand the emotion of the person interacting with him/her but coming to the computer system it is  

difficult to detect emotion from the face of the person unless and until training is carried out. This makes the training process 

essential. As nowadays there are various techniques for training the system but the proposed system is efficient because of using 

both efficient methods DLBP and CNN for feature extraction and feature classification. Our system aims at the automatic detection 

of emotion. Below are the algorithms for feature extraction and feature extraction. 

 

2.1 DLBP Algorithm:   

Step 1: An image is divided into N blocks called as Texture Unit (TU) according to the size and resolution of the image. 

 

 
 

Here each TU will be a group of nine pixels 

 

Step 2: DLBP operation is done for each TU 

 

 
Here ‘0’ represents top pixels and ‘1’ represents bottom pixels. 
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Step 3: Build Histogram for each TU. 

 
Step 4: Obtained histograms from all TU should combine and make as only one histogram. 

 

 
 

After all these steps at last DLBP image is obtained from which features are obtained? Once DLBP image is obtained CNN method 

is applied for feature classification 

 

Below is the algorithm for CNN method: CNN algorithm mainly has two processes: convolution and sampling.  

(a) Convolution process: here trainable filter Fx is used, next deconvolution of the input image is carried out (the first stage is the 

input image, the input of the after convolution is the feature image of each layer, namely Feature Map), then bias bx is added 

in order to get convolution layer Cx.  

(b) A sampling process: through pooling steps n pixels from each neighborhood, become a pixel, and next bias bx + 1 is added to 

weight wx+1 which is obtained by scalar weighting, lastly, a narrow n times feature map Sx + 1 is produced by the function 

called activation function. 
 

 
Fig. 2: Main process of CNN 

 

In CNN local receptive field, sharing of weights, sub sampling by time or space are key technologies for extracting feature and 

reducing the size of the training parameters. The benefits of CNN algorithm are that explicit feature extraction is avoided, and the 

learning process is carried out implicitly from the training data. Benefits of sub adopting sampling structure by time or space can 

achieve some amount of robustness, scale and deformation displacement. 

 

 
Fig. 3: Architecture of CNN in training faces 

 

CNN algorithm needs to be improved in design of architecture that is need to be trained with a large dataset in the practical 

application, in order to obtain the most suitable model based on the application. Considering any size of image gray image as the 
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input, the size of the image is turned to 32  32 in the pre-processing stage. Since 7 layered convolution model has more efficiency 

so this is used, 7 layes of CNN for feature classification are an input layer, convolution layer C1, sub sampling layer S1, convolution 

layer C2, sampling layer S2, hidden layer H and output layer F. 

 

4. EXPERIMENTAL RESULTS 
Below figure shows, the results of conversion from the image captured in real time to DLBP figures. 4 (a) shows the original image. 

b) Shows the image converted from RGB to gray image. c) Shows the gray image converted to DLBP image that is features). 

 

 
(a) 

 
(b) 

 
(c) 

Fig. 4: (a) shows the original image (b) Shows the image converted from RGB to gray image (c) Shows the gray image 

converted to DLBP image 

 

 
(a) 

 
(b) 

 
(c) 

 
                                       (d) 

 
                   (e) 

Fig. 5: (a) Happy (b) Anger (c) Neutral (d) Disgust (e) Surprise expressions as the output 

 

5. CONCLUSION 
Facial Emotion Recognition is accomplished using Convolutional Neural Network (CNN). Kaggle dataset is used for classification 

of emotion in static images as well as for detection of the emotion in the real-time-based video as well as image.  

 

Mainly our system has two key components viz. extraction of facial feature and classification of the extracted. Here DLBP algorithm 

is used for obtaining the feature of the image (that is face) with high accuracy. DLBP is an effective alternative of the LBP algorithm 

and in the task of extraction of feature, LBP-based methods have been for a long time. Generally, all methods only deal with global 

illumination problem which results in poor performance coming to local illumination problem which is not dealt with in any existing 

methods. To overcome the local illumination problem, LoL domain is proposed in this paper in order to improve the performance 

as well as accuracy. Finally, CNN is used for classification of the obtained feature so as to get the appropriate emotion. 

 

Future work might be dealt with overcoming of pose variation in efficient manner compared to the existing methods. Since poor 

pose variation may result in improper classification of emotion.      
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