Published by :
http://www.ijert.org

International Journal of Engineering Research & Technology (IJERT)
ISSN: 2278-0181
Vol. 9 Issue 07, July-2020

Human Emotion Recognition System using Deep
Learning Techniques
Sreenidhi M J1, Surabi Sri Dhanya S2, Sahithi R3
1,2,3

UG Scholar,
Department of Information Technology,
Sri Venkateswara College of Engineering, Pennalur,
Sriperumbudur, Tamil Nadu, India

Abstract—Using AI to help humans with handling their
emotions and identifying their stress levels in the current
stressful lifestyle will greatly help them manage their lifestyle.
Using the deep learning techniques, it can be made possible by
creating a virtual bot to observe and understand human
emotions. The virtual chatbot helps to, understand the behavior
of people suffering from depression, helps to monitor children’s
activity without their knowledge and used in literature to fid
genre of various books by identifying the words. In this paper,
the comments from Reddit are used, preprocessed and trained
using Deep Neural Network to learn the emotions of the user.
The inference engine module, which is a hybrid network
consisting of convolutional neural network and recurrent neural
network, is also interfaced. The model provides a high accuracy
of response.
Keywords— Machine learning, artificial intelligence, deep
learning, neural network, chatbot.

I. INTRODUCTION
With the boom of artificial intelligence in this modern
world, we can imagine future where humans and machine will
build the society hand in hand. This is evident in today’s
world. In such a case, imagine designing a bot to understand
the most complex feature of human, emotion. Over the years
many researches have been done to decode the complexity of
human emotions. While many scientists, poets, artists have
always been puzzled and wondered about our most common
feature of mankind, why not use a machine to decode the
mystery? Using the machine learning techniques will open up
a new world of understanding human behaviors and will
bridge the gap between the computers and human
understandings. While the AI’s power has been unleashing to
a great extent in the recent years, implementation of cognitive
intelligence in bot systems and development of humanoids has
got into the play to meet the requirements of the ever
developing society. So making the machines to literally
understand humans is very essential in the near future.
Also this will be a starting point for an actual sentiment
analyzer which can really understand human emotions through
words and even by actions by image processing mechanisms.
This can act as a sentiment analyzer for social media and
business marketing strategies, in order to maintain the
product’s quality. Hence in this project we are developing a
bot which can understand the depth of a human emotion
through words, which can produces results to a great extent of
accuracy.
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The purpose of this project is to give a detailed description
about EMOT project. It will illustrate the purpose and
complete declaration for the development of system. It will
also explain how the system extracts the emotions from the
datasets. This document is primarily intended anyone who
wants to get an overview of how EMOT works, its outcomes
and possible usages in future. EMOT takes input from 1.7
billion Reddit comments which includes texts, emojis, images
etc. and then classifies the data based upon their emotions.
The classification is done by deep learning mechanism. The
classified data forms as a training module for the EMOT. A
response model is constructed using Inference engine which is
a combination of Convolutional Neural Network (CNN) and
recurrent neural Network (RNN) in form of an interactive
chatbot. The paper consists of five chapters, Introduction,
where a brief introduction about the paper is defined,
Literature Review, Structural Architecture of the module and
the results of the module.
II. LITERATURE REVIEW
Zhao Jianqiang et al.[1] proposed that emotion-aware
mobile applications have been increasing due to their smart
features and user acceptability. To realize such an
application, an emotion recognition system should be in real
time and highly accurate. In this paper, emotion recognition
with high performance for mobile applications is proposed. In
the proposed system, facial video is captured by an embedded
camera of a smart phone. Some representative frames are
extracted from the video, and a face detection module is
applied to extract the face regions in the frames. The
dominant bins are then fed into a Gaussian mixture modelbased classiﬁer to classify the emotion. Experimental results
show that the proposed system achieves high recognition
accuracy in a reasonable time. The merits of this model
include enhanced recognition features, easier implementation
and quick response. The demerits of this model include less
speed, unsuitable for large datasets and increased overhead.
M. Shamin Hossain et al.[2] proposed that the Twitter
sentiment analysis technology provides the methods to survey
public emotion about the events or products related to them.
Most of the current researches are focusing on obtaining
sentiment features by analyzing lexical and syntactic features.
These features are expressed explicitly through sentiment
words, emoticons, exclamation marks, and so on. In this
paper, a word embeddings method is used which is obtained
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by unsupervised learning based on large twitter corpora, this
method using latent contextual semantic relationships and cooccurrence statistical characteristics between words in tweets.
The project had made provisions to analyze real time data.
The implementation of the model is practical and more
realistic. The project also classifies emotions based on
emojis. The project involves complex interpretations,
increased overhead. The response model is not direct and
involves collective responses.
Jian Guo et al.[3] proposed that emotion recognition has a
key role in affective computing. A compound facial emotion
includes dominant and complementary emotions (e.g.,
happily-disgusted and sadly-fearful), which is more detailed
than the seven classical facial emotions (e.g., happy, disgust,
and soon). To address these problems, the iCV-MEFED
dataset is released, which includes 50 classes of compound
emotions and labels assessed by psychologists. The task is
challenging due to high similarities of compound facial
emotions from different categories. However, the proposed
data set can help to pave the way for further research on
compound facial emotion recognition. The model produces
accurate feature extraction results. The processing and
computing speed were high. There was no real time analysis
of data involved in the project. More stable algorithm is
needed since the model may be prone to change.
Mondher Bouazizi et al.[4] proposed that with the rapid
growth of online social media content, and the impact these
have made on people’s behavior, many researchers have been
interested in studying these media platforms. A major part of
their work focused on sentiment analysis and opinion mining.
These refer to the automatic identiﬁcation of opinions of
people toward speciﬁc topics by analyzing their posts and
publications. The dataset was manually labeled and the
results of the automatic analysis were checked against the
human annotation. The experiments show the feasibility of
this task and reach an F1 score equal to 45.9%. The model
classifies wide range of data. It provides enhanced real time
sentiment analysis. Variety of data has been analyzed. The
project module has hierarchical dependency of different
algorithms making it complex and less susceptible to
maintenance.
Guixian Xu et al.[5] proposed that with the rapid
development of Internet technology and social networks, a
large number of comment texts are generated on the Web. In
the era of big data, mining the emotional tendency of
comments through artificial intelligence technology is helpful
for the timely understanding of network public opinion. The
technology of sentiment analysis is a part of artificial
intelligence, and its research is very meaningful for obtaining
the sentiment trend of the comments. The essence of
sentiment analysis is the text classification task, and different
words have different contributions to classification. In the
current sentiment analysis studies, distributed word
representation is mostly used. The experimental results show
that the proposed sentiment analysis method has higher
precision, recall, and F1 score. The method is proved to be
effective with high accuracy on comments. The
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computational power is high yielding accurate results. The
model has been designed using simple algorithms. The model
classification is more focused on texts rather than other
elements such as images, emojis etc.
Xin Kang et al.[6] proposed that understanding people’s
emotions through natural language is a challenging task for
intelligent systems based on Internet of Things (IoT). The
major difﬁculty is caused by the lack of basic knowledge in
emotion expressions with respect to a variety of real world
contexts. In this paper, a Bayesian inference method is
proposed to explore the latent semantic dimensions as
contextual information in natural language and to learn the
knowledge of emotion expressions based on these semantic
dimensions. The Bayesian inference results enable us to
visualize the connection between words and emotions with
respect to different semantic dimensions. And by further
incorporating a corpus-level hierarchy in the document
emotion distribution assumption, we could balance the
document emotion recognition results and achieve even better
word and document emotion predictions. The model is simple
to deploy and real time data analysis was made possible. The
model can only synthesize texts.
Wanliang Tan et al.[7] proposed that sentiment analysis of
product reviews, an application problem, has recently become
very popular in text mining and computational linguistics
research. Here, the correlation between the Amazon product
reviews and the rating of the products given by the customers
need to be studied. Both traditional machine learning
algorithms including Naive Bayes analysis, Support Vector
Machines, K-nearest neighbor method and deep neural
networks such as Recurrent Neural Network (RNN),
Recurrent Neural Network (RNN) are used. By comparing
these results, better understanding of these algorithms can be
obtained. They could also act as a supplement to other fraud
scoring detection methods. The project involves feedback
oriented analysis, making it more realistic and best fit for
practical applications. Data contains only customer reviews,
because of which model is trained in a unidirectional path.
Tzuu-Heseng S.Li et al.[8] proposed that Facial expression
recognition (FER) is a signiﬁcant task for the machines to
understand the emotional changes in human beings. The
result of ﬁnal recognition is calculated using softmax
classiﬁcation. Fine-tuning is effective to FER tasks with a
well pre-trained model if sufﬁcient samples cannot be
collected. The model contains well-constructed algorithm and
is highly stable. It is really slow in computation wise and
requires large processing power.
D. Yangm Abeer Alsadoon et al.[9] proposed that Robots
must be able to recognize human emotions to improve the
human–robot interaction (HRI). This study proposes an
emotion recognition system for a humanoid robot. The robot
is equipped with a camera to capture users’ facial images, and
it uses this system to recognize users’ emotions and responds
appropriately. The emotion recognition system, based on a
deep neural network, learns six basic emotions: happiness,
anger, disgust, fear, sadness, and surprise. First, a
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convolutional neural network(CNN) is used to extract visual
features by learning on a large number of static images.
Second, a long short-term memory (LSTM) recurrent neural
network is used to determine the relationship between the
transformation official expressions in image sequences and
the six basic emotions. The system is applied to a humanoid
robot to demonstrate its practicability for improving the HRI.
It was developed as high PDA level model and it was easier
to operate. It requires hardware and cross platform supports.
Carlos Busso et al.[10] proposed a study to introduce a
method based on facial recognition to identify students'
understanding of the entire distance learning process. This
study proposes a learning emotion recognition model, which
consists of three stages: Feature extraction, subset feature and
emotion classifier. Experimental results show that the model
proposed in this paper is consistent with the expressions from
the learning situation of students in virtual learning
environments. This paper demonstrates that emotion
recognition based on facial expressions is feasible in distance
education, permitting identification of a student’s learning
status in real time. Therefore, it can help teachers to change
teaching strategies in virtual learning environments according
to the student’s emotions. The model provides virtual
environment support. It is highly stable and has high learning
rate. The model has high hardware and time complexity and
integration is difficult.
III.

PROPOSED ARCHITECTURE OF EMOT

Figure 3.1 Structural architecture of EMOT

The overall architecture of the response model is given in
the figure 3.1. The input dataset (about 1.7 billion Reddit
comments data) is first split into test and train set. Using
Tensorflow model, the classification parameters and
parameter tuning is done using Deep Neural Network. The
classified data is paired and store in SQLite Database. The
data is again fetched for training. The training steps are
partitioned by epoch count of 5000 per step. This will
improve the accuracy of the response model. Once the model
is trained, the inference model, which is a combination of
Recurrent Neural Network and Convolutional Neural
Network along with Deep Neural framework create a
response model. The model provided by these specifications
will yield high accuracy of response. Finally the response
model with the help of inference framework is deployed as an
interactive chatbot in Command Line Interface configuration
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(CLI). Further this model will be deployed in an exclusive
environment along with hardware integration.
IV.
MODULE DESCRIPTION OF EMOT
The module includes the following components:
i. Data extraction.
ii. Preprocessing.
iii. Response Model Construction.
iv. Performance Evaluation
A. DATA EXTRACTION
The data was collected from Reddit community website,
which contains comments and reply. The dataset consists of
1.7 billion Reddit data, consisting of a parent comments and
their corresponding reply. The data was collected by web
scraping mechanisms and is converted to “.json” format for
better integrity.

Figure 4.1 Storing data in SQLite database

B. PREPROCESSING
The data collected from Reddit community site were raw
and unstructured. Such data would be difficult to handle,
store and process. So, the data is first formatted by pairing up
the child replies with their corresponding parent comment.
Redundant data and null characters are also removed. The
formatted data is then stored in the SQLite database which
acts as the back-end data store of our model. Only the parent
comment data, with more than one response is extracted and
dumped in to SQLite database. This count is indicated by the
score column. The higher the score, the greater that data can
yield. The deep neural network framework is initialized

by specifying weights and constraints. The parameters
are tuned in such a way that the classification parameter
is set in-tact and hidden layers are tuned accordingly.
The variation and test parameters are set for initial
running. Once the network is set, it is then interfaced
with the inference model.
C. RESPONSE MODEL CONSTRUCTION

Figure 4.2 Response model generation by interfacing inference engine with
Deep Neural Network
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The inference model is hybrid machine learning model
which consists of a combination of Recurrent Neural
Network (RNN) and Convolutional Neural Network (CNN).
It is highly helpful for yielding more accurate results. It is
interfaced with the tuned deep learning framework.
A Convolutional Neural Network (ConvNet/CNN) is a
Deep Learning algorithm which can take in an input image,
assign importance (learnable weights and biases) to various
aspects/objects in the image and be able to differentiate one
from the other. The pre-processing required in a CNN is
much lower as compared to other classification algorithms.
While in primitive methods filters are hand-engineered, with
enough training, CNN have the ability to learn these
filters/characteristics. The architecture of a CNN is analogous
to that of the connectivity pattern of Neurons in the Human
Brain and was inspired by the organization of the Visual
Cortex. Individual neurons respond to stimuli only in a
restricted region of the visual field known as the Receptive
Field. A collection of such fields overlap to cover the entire
visual area.
Recurrent Neural Network (RNN) is a type of Neural
Network where the output from previous step are fed as input
to the current step. In traditional neural networks, all the
inputs and outputs are independent of each other, but in cases
like when it is required to predict the next word of a sentence,
the previous words are required and hence there is a need to
remember the previous words. Thus RNN came into
existence, which solved this issue with the help of a Hidden
Layer. The main and most important feature of RNN is
Hidden state, which remembers some information about a
sequence. RNN have a “memory” which remembers all
information about what has been calculated. It uses the same
parameters for each input as it performs the same task on all
the inputs or hidden layers to produce the output. This
reduces the complexity of parameters, unlike other neural
networks. RNN converts the independent activations into
dependent activations by providing the same weights and
biases to all the layers, thus reducing the complexity of
increasing parameters and memorizing each previous outputs
by giving each output as input to the next hidden layer. Hence
these three layers can be joined together such that the weights
and bias of all the hidden layers is the same, into a single
recurrent layer.
V. RESULT

Figure 5.1 Preprocessed Data

The SQLite database is provided as the back-end support
for storing and retrieving the data for formatting and to make
handling of data easier. Later these data is fetched into the
model via training process while each training step gets
completed. The inference and the deep neural network
parameters are tuned. The module is trained for 5000 epoch
for each training global step buffering 1, 00,000 of data. The
training step process is displayed in diagram 5.2.

Figure 5.2 Training steps

The output of the module is given in the figure 5.3 and
figure 5.4.

The acquired unstructured data from Reddit must be
formatted and stored in a database before processing the data
and splitting it up. The code for formatting and preparing the
data. The output of the will display the total number of rows
formatted and dumped into the SQLite database as given in
figure 5.1.

Figure 5.3 Test Output console
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