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Abstract:

Speech Emotion Recognition (SER) has gained prominence due to its diverse applications and
the complexities of analysing emotional content from speech. Achieving 98% accuracy in SER
highlights the effectiveness of advanced techniques in feature extraction and classification. Key
methods include Mel-Frequency Cepstral Coefficients (MFCCs) for feature extraction, and
various classification algorithms such as Support Vector Machines (SVMs), Convolutional
Neural Networks (CNNs), Recurrent Neural Networks (RNNs) including Long Short-Term
Memory (LSTM) networks, and Transformers. Hybrid approaches, like combining multiple
classifiers and feature fusion, further enhance accuracy. This high level of performance
underscores the impact of integrating sophisticated algorithms to overcome the challenges in
subjective emotion detection from speech signals.
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1.Introduction

The fastest and natural methods of communication between humans is a speech signal. For
interaction between human and machine use of speech signal is the fastest and most efficient
method. To maximum awareness of received message, all available senses are used by human‘s
natural ability. For machine emotional detection is a very difficult task, on the other hand, it is
natural for humans. So, knowledge related to emotion is used by an emotion recognition system
in such a way that there is an improvement in communication between machine and human.
The female or make speakers emotions find out through speech in speech emotion recognition.
These features make a base for speech processing. In differentiating between various emotions
particularly speech features are more useful is not clear is the reason that makes emotion
recognition from speakers‘speech very difficult. There is an introduction of accosting
variability due to the existence of different speaking rates, styles, sentences and speakers that
affects the features of speech. Different emotions may be shown by the same utterance and
there are different portions of the spoken utterance of each correspond emotion that makes it
difficult to differentiate these portions of utterance. The emotion expression depends on the
culture and environment of the speaker that creates another problem as there is variation in the
style of speaking by the variations in environment and culture. Transient and long terms
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emotion are two types of emotions and it is not clear about the type of emotion detected by
recognizer. Speech information recognized emotions may be speaker independent or speaker
dependent.

2.Literature review

The research areas that benefit from automating the emotion detection technique include
psychology, psychiatry, and neuroscience. These departments of cognitive sciences rely on
human interaction, where the subject of studyis put through a series of questions and situations,
and based on their reactions and responses, several inferences are made. A potential drawback
occurs as few people are classified as introverts and hesitate to communicate. Therefore,
replacing the traditional procedures with a computer-based detection system can benefit the
study. Similarly, the practical applications of speech-based emotion detection are many. Smart
home appliances and assistants (Examples: Amazon Alexa [2] and Google Home [3]) are
ubiquitous these days. Additionally, customer care-based call centers often have automated
voice control which mightnot please most of their angry customers. Redirecting such calls to a
human attendant will improve the service. Other applications include eLearning, online
tutoring, investigation, personal assistant (Example: Apple Siri [4] and Samsung S Voice [5])
etc. A very recent application could be seen in self-driving cars. These vehicles heavily depend
on voice-based controlling. An unlikely situation, such as anxiety, can cause the passenger to
utter unclear sentences.

In these situations, understanding the emotional content expressed becomes of prime
importance. "Speech Emotion Recognition Using Deep Neural Networks and Transfer
Learning" by Saroja R and Sreelekha G, published in IEEE Access in 2021. This paper
proposed a novel approach for SER using deep neural networks and transfer learning
techniques. "Speech Emotion Recognition Using Convolutional Neural Networks with
Transfer Learning" by Huan Wang et al., published in IEEE Access in 2020. This study
proposed a SER system based on convolutional neural networks with transfer learning,
achieving high recognition accuracy. "Speech Emotion Recognition Using Hybrid Models of
Deep Learning and Machine Learning Algorithms" by Jitendra Singh and Sunita S. Nair,
published in the International Journal of Speech Technology in 2019. This paper proposed a
hybrid approach for SER using deep learning and machine learning algorithms, achieving high
accuracy on the IEMOCAP dataset.

"A Comprehensive Survey on Speech Emotion Recognition" by Arashdeep Kaur and Jaspreet
Kaur, published in the Journal of Ambient Intelligence and Humanized Computing in 2020.
This paper provided a comprehensive review of the state-of-the-art in SER, covering the
different approaches and techniques used. "Speech Emotion Recognition Based on Long Short-
Term Memory and Random Forest" by Yi Chen et al., published in the Journal of Ambient
Intelligence and Humanized Computing in 2020. This study proposed a SER system based on
long short-term memory and random forest classifiers, achieving high recognition accuracy.

3.Methodology

The speech emotion detection system is implemented as a Machine Learning (ML) model. The
steps of implementation are comparable to any other ML project, with additional fine-tuning
procedures to make the model function better. The flowchart represents a pictorial overview of
the process (see Figure 1). The first step is data collection, which is of prime importance. The
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model being developed will learn from the data provided to it and all the decisions and results
that a developed model will produce are guided by the data. The second step, called feature
engineering, is a collection of several machine learning tasks that are executed over the
collected data. These procedures address several data representation and data quality issues.
The third step is often considered the core of an ML project where an algorithmic based model
is developed. Describing the overall features of the software is concerned with defining the
requirements and establishing the high level of the system. During architectural design, the
various web pages and their interconnections are identified and designed. The major software
components are identified and decomposed into processing modules and conceptual data
structures and the interconnections among the modules are identified. The following modules
are identified in the proposed system.
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Existing System

The speech emotion detection system is implemented as a Machine Learning (ML) model. The
steps of implementation are comparable to any other ML project, with additional fine-tuning
procedures to make the model function better. The flowchart represents a pictorial overview of
the process (see Figure 1). The first step is data collection, which is of prime importance. The
model being developed will learn from the data provided to it and all the decisions and results
that a developed model will produce is guided by the data. The second step, called feature
engineering, is a collection of several machine learning tasks that are executed over the
collected data. These procedures address the several data representation and data quality issues.
The third step is often considered the core of an ML project where an algorithmic based model
is developed. This model uses an ML algorithm to learn about the data and train itself to respond
to any new data it is exposed to. The final step is to evaluate the functioning of the built model.
Very often, developers repeat the steps of developing a model and evaluating it to compare the
performance of different algorithms. Comparison results help to choose the appropriate ML
algorithm most relevant to the problem. PROPOSED SYSTEM In this current study, we
presented an automatic speech emotion 5 recognition (SER) system using machine learning
algorithms to classify the emotions.The performance of the emotion detection system can
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greatly influence the overall performance of the application in many ways and can provide

many advantages over the functionalities of these applications. This research presents a speech

emotion detection system with improvements over an existing system in terms of data, feature

selection, and methodology that aims at classifying speech percepts based on emotions, more
accurately.

ALGORITHMS USED CLASSIFIERS

Classification is defined as the process of recognition, understanding, and grouping of objects
and ideas into preset categories a.k.a —subpopulations. | With the help of these pre-categorized
training datasets, classification in machine learning programs leverage a wide range of
algorithms to classify future datasets into respective and relevant categories.

Classification algorithms used in machine learning utilize input training data for the purpose
of predicting the likelihood or probability that the data that follows will fall into one of the
predetermined categories. One of the most common applications of classification is for filtering
emails into —spaml or —non-spaml, as used by today ‘s top email service providers. In short,
classification is a form of —pattern recognition, Here, classification algorithms applied to the
training data find the same pattern (similar number sequences, words or sentiments, and the
like) in future data sets. We will explore classification algorithms in detail, and discover how a
text analysis software can perform actions like sentiment analysis - used for categorizing
unstructured text by opinion polarity (positive, negative, neutral, and the like).

SVC SVM algorithms

classify data and train models within super finite degrees of polarity, creating a 3-dimensional

classification model that goes beyond just X/Y predictive axes. Take a look at this visual
representation to understand how SVM algorithms work. We have two tags: red and blue, with
two data features: X and Y, and we train our classifier to output an X/Y coordinate as either red
or blue.

INPUT DESIGN

The input design is the link between the information system and the user. It comprises the
developing specification and procedures for data preparation and those steps are necessary to
put transaction data in to a usable form for processing can be achieved by inspecting the
computer to read data from a written or printed document or it can occur by having people
keying the data directly into the system. The design of input focuses on controlling the amount
of input required, controlling the errors, avoiding delay, avoiding extra steps and keeping the
process simple.

OUTPUT DESIGN

A quality output is one, which meets the requirements of the end user and presents the
information clearly. In any system results of processing are communicated to the users and to
other system through outputs. In output design it is determined how the information is to be
displaced for immediate need and also the hard copy output. It is the most important and direct
source information to the user.
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4. Results

The choice of datasets plays a significant role in the performance of SER models. Researchers
often evaluate their models on multiple datasets to assess generalization capabilities. The
diversity of datasets, including recordings in different languages, cultural contexts, and
emotional expressions, is crucial for developing robust and generalizable models. These are
the results of the different emotions and its speech signal associated to it. The separate
spectrogram graphs are also found fpr each different emotions.

Confusion Matrix
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Figure: Histogram on different classifiers.

Figure: Exploring Data Analysis
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Figure: Specify Fear Emotions
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Figure: Specify Angry Emotions

Conclusion

Identifying and processing human emotions via words is a challenging task. With the advent
of machine learning and deep learning, several researchers have tried to address this. In the
present work, a speech emotion recognition model has been proposed by using two-way feature
extraction and deep transfer learning. Initially, two-way feature extraction has been proposed
by utilizing the super convergence to extract two sets of potential features from the speech data.
Further, PCA is applied to the obtained first feature set. Thereafter, DNN with dense and
dropout layers have been implemented on the important features obtained using PCA. On the
other hand, a pre-trained VGG-16 model is applied to the second set of features to build the
second model. Extensive experiments have been drawn and comparative analyses is performed
in this work. Results revealed that the proposed models outperform the existing models in terms
of various performance metrics. There are several limitations of this work, which can be the
extension of this work in the future. The RAVDESS dataset consists only of North American
speakers. Hence, the proposed approaches might give significantly less accuracy for people
from different geographical areas. In future, we would like to apply the proposed model and
other datasets as well. Similarly, this dataset takes into consideration people of median age. In
future, we would like to extend this study to the vast vicinity characteristics of the subjects.
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