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Abstract:  Facial Emotion Recognition is in pattern these days in view of its wide application zone. With the advancement in the field of 

profound learning, Facial feeling acknowledgment has become a significant subject in the business. There is critical examination on it since 

1960; still, it is a difficult errand for the analysts in the business. Feeling acknowledgment is utilized to perceive the feelings of an individual. 

Different strategies have been created to recognize the feeling of an individual from still pictures and live recordings. At the same time, the basic 

principle of MLP Grasp the full connection layer and classification layer, and use Python's theano library to achieve. The construction and 

training of CNN model based on face recognition are studied. To simplify the CNN model, the convolution and sampling layers are combined 

into a single layer. Based on the already trained network, greatly improve the image recognition rate. 

 

Index Terms – Facial Expressions, CNN, Trained Network  

I. INTRODUCTION 

Facial expressions are the vital identifiers for human feelings, because it corresponds to the emotions. Most of the times (roughly 

in 55% cases) [1], the facial expression is a nonverbal way of emotional expression, and it can be considered as concrete evidence 

to uncover whether an individual is speaking the truth or not [2]. The current approaches primarily focus on facial investigation 

keeping background intact and hence built up a lot of unnecessary and misleading features that confuse CNN training process. 

The current manuscript focuses on five essential facial expression classes reported, which are displeasure/anger, sad/unhappy, 

smiling/happy, feared, and surprised/astonished [3]. The FERC algorithm presented in this manuscript aims for expressional 

examination and to characterize the given image into these five essential emotion classes. Reported techniques on facial 

expression detection can be described as two major approaches. The first one is distinguishing expressions [4] that are identified 

with an explicit classifier, and the second one is making characterization dependent on the extracted facial highlights [5]. In the 

facial action coding system (FACS) [6], action units are used as expression markers. These AUs were discriminable by facial 

muscle changes. 

Outward appearances are utilized to accommodate the passionate state. As planned to give us an unmistakable image of what an 

individual resembles when the person has a passionate state in the external world. This see is sincerely and all the more firmly 

identified with an individual's inward state as feelings are the arrangement of a specific perspective, and watchers can 

undoubtedly survey an individual's otherworldly condition to help him or offer a response to his outward appearance[1]. Medical 

caretakers search for something like this in psychological well-being care offices to help Doctors in building up an accessible 

therapy plan for patients. So, it is vital to comprehend the Comprehension of feelings, the purposes for specific feelings, and 

various feelings in decisions, medical clinics, sentiment, schools, and guiding centers. Facial enthusiastic acknowledgment 

frameworks are utilized to distinguish outward appearances, which can be quite possibly the most perplexing undertakings or PC 

vision issues. Since it is hard to prepare a particularly model, the model ought to perceive the qualities that separate one feeling 

from resentment like Happy, Angry, Sad, Calm, Surprise, and so forth [2].The main purpose of human emotion recognition is to 

identify a user's emotions on the basis of certain data provided. Emotions are a response that stays for seconds. Emotional state 

refers to a person's current state (arousal, mood, or personality) regardless. The declared objectives can be realized by the many 

different divisions made in the model identification field.  
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Fig.1: Human Facial Emotion 

 

This method looks at different phases of taxonomy creation, such as data acquisition and attributes extraction, labeled data, and 

the creation of training sets with taxonomic practice. In our work, we believe that using a computer video camera as a standard 

input device will lead to emotional recognition based on multi-model input show in Fig.2. This method provides detailed facts and 

statistics about the identification method because different information sources can provide important related details by 

eliminating potential errors for each input. The purpose of this study is to introduce a facial-based approach to perceive a learner's 

understanding of the whole process of distance learning. This study proposes a model for the study of sensory learning, which 

consists of three phases: Feature detection, Feature extraction and classification of emotion show in Fig.1. 

 

 
Fig.2: Classification Process 

 

II. CONVOLUTION NEURAL NETWORK 

Convolutional neural networks are presently among the best flamboyant algorithms for deep learning with image data. They have 

been successfully applied in computer vision tasks, and the robustness in object recognition localization in variant images is 

proven by the results. Thorough research on automatic analysis of expression was publicized recently [8], [9], [10]. These 

publications have established a set of standard algorithmic pipelines for FER. Though, their concentration is on classic methods, 

and deep learning has seldom been reviewed. In the recent time, FER has been examined according to deep learning in [11], but 

this is a very short review without introductions on FER datasets and technical details on deep FER. Hence, we carry out in this 

study, a systematized study on deep learning for FER duty that depend on videos (image sequences) and non-moving image. 

Aiming to provide new researchers is on this field a general description of the systematized architecture and high skills of deep 

FER. It consists of input and output layer. 

Neural network can be divided into two kinds, biological neural network is one of them, and artificial neural network is another 

kind. Here mainly introduces artificial neural network. An artificial neural network is a data model that processes information and 

is similar in structure to the synaptic connections in the brain. Neural network is composed of many neurons; the output of the 

previous neuron can be used as the input of the latter neuron.  

This unit is also called Logistic regression model. When many neurons are linked together, and when they were layered, the 

structure can now be called a neural network model. Fig. 3 shows a neural network with hidden layers. 
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Fig. 3: Neural Networks 

 

Convolutional Layer:- Convolutional layer has always been the first layer of CNN, it extracts features, and it consists of several 

feature maps. Each neuron in a feature map is connected to a small region, called the local receptive field, through a set of shared 

weights and a single shared bias. The main two advantages and reasons why Convolutional layer is preferable over fully 

connected layer are; firstly, parameter sharing; where all neurons share equal weights and bias in a feature map, which causes fast 

training as a result of a high reduction in the number of parameters, and will eventually help in building deep networks [11]. 

 

Pooling Layer:- After convolutional layer, the pooling layer is usually implemented with the aim of reducing the spatial 

resolution of the feature maps, speeding the computation and extracting prominent features. Max-pooling is the most used 

technique for pooling layer, where each pooling unit is equal to the largest element in a receptive field.  

 

Fully Connected (FC) Layer:- The fully connected layer input must be a vector, so we have to first flatten the output features 

from the two layers (convolutional and pooling). Then, we may pass them to the output layer, where a Soft-Max classifier or 

sigmoid are used for predicting the input class label. Besides these networks, there are also much common derived architecture. In 

[12], region-based CNN (RCNN) [19] was utilized for learning features for FER. In [20], Faster R-CNN was employed to signify 

facial expressions through generation of proposals of a high class region. In addition, 3D CNN was introduced to acquire motion 

information encoded in various close structures for recognizing actions through 3D convolutions. The well-designed C3D was 

proposed which utilizes 3D convolutions on large-scale supervised training datasets to learn patio-temporal features. Several 

related researches have used this network for FER. 

 

III. RESEARCH METHODOLOGY 

At present, the typical architecture of neural network is divided into the following categories: LeNet5, AlexNet, ZF Net, 

GooLeNet, and VGGNet, the following will LeNet5 architecture for a detailed analysis. LeNet5 is a CNN classic structure that 

existed long ago, and it is mainly used in the recognition of handwritten fonts. It contains a total of seven layers of structure, 

except for the input layer, each of the other has training parameters, and each layer contains a plurality of Feature Maps, we can 

extract the input features through a convolution kernel. And each feature contains multiple neurons. The picture below shows the 

architecture of LeNet5: 

 

 
Fig. 4: LeNet5 structure diagram 

 

As shown in Figure 4, a size of 32*32 images through the input layer into the network structure. The layer in the input layer is a 

convolution layer, which is represented by C1. The number of convolution kernels is 6 and the size is 5*5. After this layer 

processing, the number of neurons is 28*28*6, trainable parameters are (5*5+1)*6. The next layer of the C1 layer is a down 

sampled layer, shown in the figure, whose input is the output of the layer convolutional layer, 28*28 in size, 2*2 in the spatial 

neighborhood of the sample, and the way it is sampled Is to add 4 numbers, multiply them by a trainable parameter, and then add 

a trainable offset to output the result through the sigmoid function. The number of neurons in layer S2 is 14*14*6. After passing 

through the S2-layer sampling tube, the size of each feature plot it gets is a quarter of the output from its previous convolution 

http://www.jetir.org/


© 2022 JETIR January 2022, Volume 9, Issue 1                                                       www.jetir.org (ISSN-2349-5162) 

JETIR2201334 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org d256 
 

layer. The layer after layer S2 is still a convolutional layer, with a total of 16 convolution kernels, and the size of each 

convolution kernel is the same as that of C1.  

This layer is called the C3 layer in the above figure. The size of the output feature layer in this layer is 10*10. The 6 features in 

the S2 layer are connected with all the features in the C3 layer. The features obtained in this layer the figure is a different 

combination of the output features of the previous layer. The S4 layer is the same as the S2 layer, and its sampling type is 16. So 

far, the network structure has reduced the number of neurons to 400. The next layer of C5 is still a convolutional layer, which is 

fully connected with the previous layer, the size of its convolution kernel is still 5*5, this time C5 layer image processing, the 

image size becomes 5-5+1=1, which means that only one neuron output, in this layer contains a total of 120 convolution kernel, 

so the final output of neurons is 120. The last layer of F6, this layer is a fully connected layer, by calculating the input vector and 

the weight vector between the dot product, plus a bias, and finally through the sigmoid function to deal with the results. 

 

Convolution operation  

Convolution is a kind of mathematical operation that has been widely used in image processing. The result of convolution can be 

sorted as three modes i.e. the modes of Full, Same and Valid, which can be utilized in different occasions. For example, Valid 

mode is usually applied for forward propagation to facilitate the feature extraction of image, and Full mode is often employed in 

the back propagation to obtain the optimal weights. In the convolution operation, the operation of edge zeroing is implemented for 

the input image, where the layer amount of the edge can be determined according to the size of the convolution kernel [3]. The 

purpose of edge zeroing is to ensure the rationality of the results, i.e. the elements of the input image and the convolution kernel 

can be weighted and summated sequentially. Additionally, the convolution kernel should be turned around and flipped up and 

down as shown in Figure 3, where the kernel is actually rotated 180 degrees around the centre. It is worth noting that convolution 

operation can achieve sparse multiplication and parameter sharing, which can compress the dimension of the input data. In 

comparison with DNN, it is not necessary for CNN to provide connection weights separately for all neurons of the input data. 

Actually, CNN can be regarded as a common feature extraction process like most neural networks used for feature extraction. 

 

 
Fig. 5: Convolution operation 

 

 

IV. RESULTS AND DISCUSSION 

Python is an interpreted, object-oriented, high-level programming language with dynamic semantics. Its high-level built in data 

structures, combined with dynamic typing and dynamic binding, make it very attractive for Rapid Application Development, as 

well as for use as a scripting or glue language to connect existing components together. Python's simple, easy to learn syntax 

emphasizes readability and therefore reduces the cost of program maintenance. Python supports modules and packages, which 

encourages program modularity and code reuse. The Python interpreter and the extensive standard library are available in source 

or binary form without charge for all major platforms, and can be freely distributed.  

 

 

 

Step 1  Importing the libraries and packages  

Step 2  Initializing the parameters: Batch size, Number of training epochs, 

Number of filters, Size of filter, Pool size  

Step 3  Reading the path of input files and initialize the output folder for images 

after pre-processing  

Step 4  Pre-processing the images for giving them as the input to the model  

Step 5  Converting the images to matrix form; flattening each image into an array 

vector and storing them in the common image matrix  
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Step 6  Assigning the labels to the image classes  

Step 7  Shuffling the data to prevent overfitting and generalization of training  

Step 8  Separating the train data and test data  

Step 9  Normalizing the images  

Step 10  Defining a model and its respective layers  

Step 11  Compiling the model  

Step 12  Fitting the data into the compiled model, i.e., training the model using the 

initially defined parameters  

Step 13  Plotting the Loss and Accuracy curves of the training process  

Step 14  Print the Classification Report and Confusion Matrix of the training 

process  

 

In this thesis work we have used datasets, FER (facial expression recognition) from still images. In the next sections we discussed 

both datasets in details.  

 

 

 
Fig. 6: Train Labels and Variable Labels Values 

 

 
Fig. 7: Graphical Representation of Accuracy and Loss Value 

 

V. CONCLUSION 

The facial emotion recognition system presented in this research work provides a flexible facial recognition model based on 

mapping behavioral characteristics with physical biometric features. The physical features of the human face related to various 

expressions such as happiness, sadness, fear, anger, surprise and disgust are associated with geometric structures that have been 

restored as the basis matching template for the identity system. 
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