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Abstract- The human face plays an important role in the field of Human Computer Interaction (HCI) for real time 

applications like driver state surveillance, personalized learning, health monitoring etc. While communicating, only 7% of 

message is conveyed by spoken words, whereas 38% by tone of voice and 55% effect of the speaker’s message is contributed 

by facial expressions. Although humans possess various emotions, modern psychology defines seven basic facial expressions: 

Happiness, Sadness, Surprise, and Fear, Disgust, neutral and Anger as “Universal Emotions”. Most reported facial emotion 

recognition systems, however, are not fully considered subject-independent dynamic features. So, they are not robust enough 

for real life recognition tasks with subject (human face) variation, head movement and illumination change. Most of the 

existing systems use SVM’s and Clustering techniques to train the machine learning model. But these models have a less 

accuracy as they can’t adapt to live videos. Therefore, we propose to build a model which identifies the human emotions from 

a real time live video using CNN (convolutional neural networks) which gives more accurate results.  
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INTRODUCTION 
 

Efficient face recognition detection is an advanced 

technology that helps us to identify individuals across the 

globe. Human-computer interaction (HCL) lies in several 

investigation areas such as computer vision, psychology, 

artificial intelligence, and many other things. Human 

intelligence is very effective to reinforce our feelings to 

the next person. Emotional expressions help to understand 
the inner feelings of a person. Emotion is manifested in a 

multi modal way. Human communication interaction 

(HCI) regularities can sense the activity levels for each 

person like emotion, attention and many things.  

 

Although humans are filled with various emotions, 

modern psychology defines seven basic facial 

expressions: Happiness, Sadness, Surprise, Fear, Neutral, 

Disgust and Anger as “Universal Emotions”. Most 

reported facial emotion recognition systems, however, are 

not fully considered subject-independent dynamic 
features, so they are not robust enough for real life 

recognition tasks with subject (human face) variation, 

head movement and illumination change.  

 

Most of the existing systems use SVM’s and Clustering 

techniques to train the machine learning model. But these 

models have a less accuracy as they can’t adapt to live 

videos. We propose to build a model which identifies the 

human emotions from a real time live video using CNN 

(convolutional neural networks). A stream of images or 

video is passed to this model by using the OpenCV library 

and a camera (mostly inbuilt camera of the computer). 

The model will identify the faces in the video, classify 
their emotions and display them in real time along with 

their probabilities.  

 

II. LITERATURE SURVEY 
 

Effective Facial Emotion Recognition using 

Convolutional Neural Network Algorithm [1] this 
paper presents the idea related to automated live facial 

emotion recognition through image processing and 

artificial intelligence (AI) techniques. It is a challenging 

task for a computer vision to recognize as same as 

humans through AI. Face detection plays a vital role in 

emotion recognition. Emotions are classified as happy, 

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

Other aspects such as speech, eye contact, frequency of 

the voice, and heartbeat are considered. Emotions are 

detected by scanning (static) images or with the 

(dynamic) recording.  
 

The convolutional neural network (CNN) algorithm 

follows steps as max-pooling (maximum feature 

extraction- eyes, nose, and mouth) and flattening. The 

design starts with the initializing CNN model by taking an 

input image (static or dynamic) by adding a convolution 

layer, pooling layer, flatten layers, and dense layers. 

Convolution layers will be added for better accuracy for 

large datasets. The dataset is collected from CSV file (in 

pixels format) and it's converted into images and then 

classify emotions with respective expressions. Each 
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emotion is expressed with different facial features like 

eyebrows, opening the mouth, raised cheeks, wrinkles 
around the nose, wide-open eyelids and many others. 

  

Facial Emotion Recognition of Students using Deep 

Convolutional Neural Network [2] Understanding the 

emotions of the students in a classroom lecture will 

improve the Teaching – Learning process. This paper 

provides a solution by analyzing the facial emotions of 

the students in a classroom with the help of a deep 

learning network. Deep learning is an advancement of 

machine learning technique which gives more accurate 

results than the machine learning algorithms. The 

proposed system will give an accurate prediction with the 
help of deep convolutional neural networks using VGG-

16 architecture. This computer vision model will analyse 

every individual student’s emotion from the live video 

taken from the video camera fixed in the classroom and 

provide the overall emotion of the class based on the 

highest probability of students’ emotion. This VGG16 

architecture was be compared with models such as 

Alexnet and Resnet architecture to ensure its better 

accuracy.  

 

This system will predict the facial emotions (happy, sad, 
angry, surprise, neutral) of a student face, using the 

VGG16 model. For this the VGG16 model has to be 

trained with a FER2013 dataset through which the model 

can learn how to recognize the emotions. Then, we have 

to load the images of students of the classroom with their 

name for training to get precise recognition. The model 

will create an array for the known face encoding. The 

model is trained and the live video will be fed into a 

trained model which will be converted into frames and 

then the emotion labels will be generated to the person in 

the video. Then, the system will provide the solution 

based on the highest probability of students' emotion, for 
this we use matplotlib to represent the result in the form 

of a pie chart.  

 

Emotion Recognition using Convolutional Neural 

Network [3] Emotion recognition system plays an 

important role in many fields, particularly image 

processing, medical science, machine learning etc. In this 

project the emotion recognition is of dynamic way and 

not like uploading the image and finding the emotion. 

This is achieved with the help of the concept of machine 

learning called Convolutional Neural Network. This is 
one of the most familiar deep learning concepts. The main 

moto of using this concept is to maintain accuracy. The 

CNN consists of many intermediate states which plays a 

good role in producing the accurate output.  

 

The layers of CNN are input layer, hidden layer and 

output layer. The hidden layer is used to update weight, 

bias and activation function. If we use the CNN 

methodology the unwanted parts which are unnecessary 

for the emotion recognition will be eliminated accurately. 

The CNN helps to reduce our elimination task in easier 

way and with minimal steps.  
 

In this project, the expressions of the faces are effectively 

identified by processing the dataset that consists of 

various facial expressions which is then coded in python 

for classification. This architecture is recognizing the 

emotion of human face dynamically. Here, the main 

parameter considered is the position of the eyes and the 

mouth. The emotion is recognized according to the 

position change of eyes and mouth. Here in addition, it 

displays the percentage of every reaction of a person 

dynamically and from the data, each and every single data 

is processed in such a way that it takes the portion of the 
image and keeps on cropping the image and tries to get 

average or maximum information out of it, which is 

termed as pooling.  

 

Facial emotion recognition in real-time and static 

images [4] In this paper, the fully automatic recognition 

of facial emotions using the computer vision and machine 

learning algorithms which classify the eight different 

emotions is being presented. After trying out many 

algorithms for the classification, the best which came out 

of the results was the support vectors machines with the 
accuracy of around 94.1%. The results imply that user 

independent, fully automatic real-time coding of facial 

expressions in the continuous video stream is an 

achievable goal with present power of the computer, at 

least for applications in which frontal views can be 

assumed using the webcam.  

 

This machine learning based system for the emotion 

recognition can be extended to the deep learning system 

using the Convolutional Neural networks which will have 

many layers and the chances of getting much higher 

accuracy is there around 99.5%. This project can be 
extended in which it will detect as many emotions of 

different people in one frame in the real-time videos. 

Emotion recognition is going to be very useful in the near 

future in the research field of robotics and artificial 

Intelligence for example if a robot can sense the sentiment 

of any human and that robot can act accordingly without 

any intervention of other humans. This automatic machine 

learning system for emotion recognition can also be 

extended with the detection of mixed emotions other than 

these seven universal emotions.  

 
Analysis of Facial Emotion Recognition [5] In this 

paper, the datasets and algorithms that are used for Facial 

Emotion Recognition (FER) are covered. The algorithms 

range from simple Support Vector Machines (SVM) to 

complex Convolutional Neural Network (CNN). The 

algorithms are explained through the fundamental 

research papers that describesthe application of FER. The 

images in the dataset need to be taken from the natural 

environment so that they close the environment the 

algorithm is deployed in. More training examples were to 
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be gathered for less common emotions like Disgust. CNN 

outperforms Machine Learning algorithms like SVM. The 
pipeline of first performing face detection and training a 

CNN to its output performs well.  

 

Authentic Emotion Detection in Real-Time Video [6] 

The most informative channel for machine perception of 

emotions is through facial expressions in video. One 

current difficulty in evaluating automatic emotion 

detection is that there are currently no international 

databases which are based on authentic emotions. The 

current facial expression databases contain facial 

expressions which are not naturally linked to the 

emotional state of the test subject.  
 

The contributions in this work are two fold: First, the 

authentic facial expression database where the test 

subjects are showing the natural facial expressions based 

upon their emotional state were created. Second, the 

several promising machine learning algorithms for 

emotion detection which include techniques such as 

Bayesian Networks, SVMs, and Decision trees were 

evaluated.  

 

A video kiosk was created with a hidden camera which 
displayed segments of movies and was filming several 

subjects that showed spontaneous emotions. One of the 

main contributions in this work was to create a database 

in which the facial expressions correspond to the true 

emotional state of the subjects. This is the first attempt to 

create such a database and the intention was to make it 

available to the scientific community.  

 

Furthermore, a wide range of classifiers from the machine 

learning community including Bayesian Networks, 

decision trees, SVM, CNN, etc were tested and compared. 

We also considered the use of voting classification 
schemes such as bagging and boosing to improve the 

classification results of the classifiers. We demonstrated 

the classifiers for facial expression recognition using our 

authentic database. Finally, we integrated the classifiers 

and a face tracking system to build a real time facial 

expression recognition system.  

 

III. PROPOSED SYSTEM 
 

Analysis of facial expressions plays a key role for 

applications which are based on emotion recognition like:  

• Human Computer Interaction (HCI)  

• Pain monitoring for patients  

• Driver state surveillance  

• Music as per mood  

• In research related to psychology  

 

So, we propose to build a model which identifies the 
human emotions from a real time live video using CNN 

(convolutional neural networks). A stream of images or 

video is passed to this model by using the OpenCV library 

and a camera (mostly inbuilt camera of the computer), 

and the model will identify the faces in the video, classify 
their emotions and display them in real time along with 

their probabilities.  

  

 
Fig 1. Different types of Emotions. 

 

1. OpenCV:  

Open-Source Computer Vision Library provides a 

common infrastructure for computer vision applications 

for humans and computer vision which contains 2500 

optimized algorithms. These algorithms used for face 

detection, identification of objects for training and 

detecting objects.  

 

2. Tensor Flow:  

TensorFlow is a second-generation arrangement for the 

google company and the implementation and deployment 
of large-scale machine learning projects. It is flexible 

enough to be used both in research and product invention. 

It creates large scale neural networks, used for creation, 

classification, discovery, prediction, prescription. The 

main applications of TensorFlow are the voice to text and 

text to voice, recognition while capturing video, audio, 

image, and time series, and text-based applications.  

 

3. Keras: 

Keras is an open-source neural network in python, which 

is used for the pre processing, modelling, evaluating, and 
optimization. It is used for high-level API as it is handled 

by backend. It is designed for making a model with loss 

and optimizer function, and training process with fit 

function. Keras does not support low-level graphs and 

computations as it is handled by the backend engine. For 

backend, it is designed for convolution and low level 

computation under tensors or TensorFlow.  

 

4. Convolutional Neural Network:  

The convolutional network named CNN or ConvNet is a 

feed-forward artificial neural network and also called 

multilayer perceptron (MLPs). The main objectives are 



 

 

© 2022 IJSRET 
1431 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 8, Issue 3, May-Jun-2022, ISSN (Online): 2395-566X 

 

 

image recognition and image classifications which are 

widely used in the present generation. It starts with 
reading the input image where computer vision will be in 

the form of arrays of pixels and it refers to the number of 

pixels called image resolution.  

 

Then it converts into three dimensional-h*w*d (h-height, 

w-width, d-dimension) with RGB in 6*6*3 and grayscale 

in 4*4*1. Convolution Layer extracts features from an 

input image from the training dataset where the kernel is a 

small part of an input image for feature classification. It 

performs some mathematical operations on image 

matrices and kernels such as RELU (Rectified Linear 

Unit).  
 

Which refers to the Rectifier unit to classify the object as 

1 („Yes‟) or 0 („No‟) with a probabilistic value which 

lies between 0 and 1 to avoid negative pixels we use 

activation function. Pooling is the next layer, here it 

performs extracting the maximum features for the input 

and classifies the object through max pooling, average 

pooling, and global pooling. Flatten layer used for 

reshaping from 3D to 2D and it is placed between the 

convolutional layer and fully connected layer. Flattening 

is a two-dimensional matrix converted to features into a 
vector to a fully connected neural network. 

 

 
Fig 2. CNN Architecture. 

 

5. Advantages:  
• Accuracy would be more  

• Emotions can be recognized from a live video  

• Can retrain the model with different emotions  

• Image Preprocessing  
• Can Remove blurriness  

• Smoothening the Images  

 

IV. SYSTEM REQUIREMENTS 

 
1. Hardware Requirements:  
• Processor - I3 processor  

• RAM - 2GB  
• Hard Disk - 10 GB  

2. Software Requirements:  
• Operating System - Windows / Linux / Mac (Any OS 
which supports Python)  

• Software IDE - Python  

• Opencv - To capture video  

• Keras - To work on the captured video  

• Numpy - To handle video operations,  

• Pandas and Scikit learn - To handle video data-frames  

• imutils - To identify the human faces 

 

V. RESULT 

 
1. Emotion Detection Input Design:  

The emotion detection model is trained over a dataset of 

images. These images are stored in the local memory of 

the personal computer. In the dataset folder, each emotion 
that is to be included in the model training is kept in a 

separate folder. Like in the Dataset folder there will be 

sub folders with Emotions as folders name ex: Happy, 

Angry, Sad etc. After the training model is completed, it 

is saved in the PC. After the model is loaded back into the 

emotion detection python program where the input is 

collected from the Webcam using the OpenCV python or 

also called as cv2 package. Using this continuous video 

will be collected from the webcam, video is broken down 

into a stream of images, and this every individual image is 

the input and model prediction would be run on these 
images.  

 

2. Output Design:  

Emotions will be detected for the stream of images 

directly and predicted emotion class will be written 

directly onto the webcam container opened by the 

OpenCV-python along with the probabilities of the 

prediction. It would be something like this. But we will be 

showing the emotion predicted from the live video with 

probabilities in the rectangle box we are going to draw.  

 

3. Dataset Analysis: 
An Image classification model is trained using several 

images divided into different classes. All these images are 

fed into the Convolution neural network. The Neural 

network will extract the common features from the 

images of the same class and generates a pattern unique to 

identify the related images to that class. For CNN to 

predict an image effectively and accurately into its 

respective class, we need to have a lot of images for 

training purposes.  

 

We will face two issues while classifying images such as 
Under fitting and Over fitting and both of these can be 

eliminated using the Image augmentation techniques (new 

images are generated by applying filters, colours and 

transformations to the old images to increase dataset), and 

dropping out layers from the CNN to eliminate the under-

fitting. 
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Fig 3. Screenshot of sample system. 

 

 
Fig 4. Predicted Emotion in Real Time. 

 

 
Fig 5. Screenshot of Result - Emotions Predicted. 

VI. CONCLUSION 
 

Nowadays face recognition is more efficient and used for 

many real-time applications due to security purposes. 

Features extracting can be done like eyes, nose, and 

mouth for face detection. The proposed model identifies 

the human emotions from a real time live video using 

CNN (convolutional neural networks). In this paper, we 

presented the fully automatic recognition of facial 
emotions using the computer vision and machine learning 

algorithms which classify seven different emotions. Our 

results imply that user independent, fully automatic real-

time coding of facial expressions in the continuous video 

stream is an achievable goal with present power of the 

computer, at least for applications in which frontal views 

can be assumed using the webcam.  

 

This machine learning based system for the emotion 

recognition can be extended to the deep learning system 

using the Convolutional Neural networks which will have 
many layers and the chances of getting much higher 

accuracy is there around 99.5%. This project can be 

extended in which it will detect as many emotions of 

different people in one frame in the real-time videos. 

Emotion recognition is going to be very useful in the near 

future in the research field of robotics and artificial 

Intelligence. This automatic machine learning system for 

emotion recognition can also be extended with the 

detection of mixed emotions other than these seven 

universal emotions. 
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