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Abstract

Speech is the most natural way of people to communicate with one another. It is a vital
medium for communicating a person's thoughts, feelings, and mental condition to others. The
process of identifying the intellectual state is the recognition of basic emotion through
speech. In human life, emotions are incredibly significant. In this project, the emotion is
recognized from speech using Support Vector Machine (SVM) and Random Forest
classifiers. These are supervised machine learning algorithms used for both classification and
regression problems. SVM classifies data by creating N-dimensional hyper planes that divide
the input into different categories. The classification is accomplished using a linear and non-
linear separation surface in the dataset's input feature. Random Forest is a classifier that
combines a number of decision trees on different subsets of a dataset and averages the results
to increase the dataset's predicted accuracy. These classifiers are used to categorize emotions
like happiness, rage, sadness and neutral for a certain incoming voice signal. Here, the system
is trained and developed to recognize emotion in real-time speech. The result demonstrates
that the Random Forest classifier is significantly better, when compared to the SVM

classifier.
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1. Introduction

Human computer intelligence is a new field of study that tries to teach computers how
to learn from human experiences and select how to respond to a given circumstance. As a
result, the interface between users and the computer has improved. Computer can be made to

recognise numerous qualities contained in the voice sample and derive the emotion
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underlying them using certain algorithms and techniques. This emotion detection can be done
using one of the two information: Speech or Image. Speech is such an important aspect of
communication, being able to recognise emotion from it is crucial. There are various methods
and classifications created to categorise human emotions based on training datasets, including
K-Nearest Neighbor, Support Vector Machines, Decision Tree, Random Forest, Linear

Discriminant Analysis and others.

When it comes to recognising emotions, the initial step is to extract features from
voice signals. In this project, SVM and Random Forest algorithms are used to train data sets
in order to identify emotion or sentiment from extracted features. SVM and Random Forest
are supervised machine learning technique that can be used to classify and predict data. SVM
tries to categorise data by discovering hyper planes that can separate data with the greatest
margin of separation. The fresh values are separated and examined based on the training sets
whereas Random Forest is a classifier that uses the average of multiple decision trees on
different subsets of the dataset to enhance the dataset's projected accuracy. It's an ensemble
method that reduces over-fitting by averaging the results, making it better than a single
decision tree. These classifiers classify basic four emotions as happy, angry, sad and neutral.
This emotion classification is used to identify human view point or feelings and expressing
his/her mental state to others. It is also beneficial to the orators, call centres and human

robotic interface.

2. Literature Survey

Emotion recognition using audio signals has been a subject of research in the past. [1]
provided an entire overview of voice emotion recognition, including dataset properties and
classifier selection. Several acoustic aspects of speech and analyses of CNN was investigated
in [2], which is helpful for further research into modern methods of emotion recognition. Mel
Frequency Cepstral Coefficients (MFCC) feature was extracted from speech and used SVM
classifier [3] to acknowledge the emotion. Perceptral Linear Prediction (PLP) discarded
unwanted information from human pitch [4]. Principal Component Analysis (PCA) was
proposed in [5] to reduce the feature and employed in SVM and KNN Classification fusion.
[6] investigated a way to predict future reactions from emotional speech cues using several
sorts of classifiers. [7] used some classification techniques, like Decision Tree and Random
Forest, to spot emotion appropriately. Music is used as an input signal [8], and the

classification is done using an SVM classifier.
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[9] has compared the CNN and Decision Tree for emotion recognition and concluded
that the Decision Tree is more accurate when it is used for binary class classification. [10]
explained the importance of Random Forest and how it is used in various application and
how it can be further implemented. [11] used python code to classify emotion using MLP and
KNN algorithm. The reason for using MATLAB [12] is detailed. Linear Predictive Coding
was implemented in MATLAB [13] to analyse and understand the voice stress level. Image
spectrograms using SVM and KNN algorithms, as demonstrated in [14], can be used to

recognise speech emotions. Real time human facial expressions are recognized in [15].

3. Emotion Recognition Methodology

The most natural way for humans to communicate with one another is through speech.
Emotions colour the language and act as an essential component of natural two-way human
communication and interaction. In emotion recognition, basic aspects of speech signals, such
as format, energy, and MFCC (Mel Frequency Cepstral Coefficients), are extracted from both
offline and real-time speech and sorted into different emotional classes using classifiers like
Support Vector Machine (SVM) and Random Forest(RF) Classifier. The block diagram of

the system is shown in Figure 1.
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Figure 1. Block diagram of recognizing emotion from speech

The speech signal is initially pre-processed where the input audio is recorded and
saved in .wav format audio file. This is the stage where all of the input audio's attributes
(sample rate, bits, channel, format, and length) are established in order to get the best possible
output from the system. The features of the pre-processed speech signal are extracted. The
audio's properties and sample rate are read from the audio file and the Mel-Frequency
Cepstral Coefficient(MFCC) is calculated for each sample in the input audio. The classifier
receives the extracted feature. It maps the input data to a specific category in the trained data.
The classifiers used in this project to recognize emotion are SVM and Random Forest

Classifier.
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3.1 SVM Classifier

SVM is a supervised machine learning technique that can be used to classify and
predict data. The SVM algorithm's goal is to locate a hyper plane in an N-dimensional space
that correctly classifies data points. It also contains a marginal plane for removing separation

margins. The working of SVM is shown in the Figure 2.
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Figure 2. Working of SVM Classifier

In SVM, a hyper plane is a decision border that separates the two classes. Different
classes can be assigned to data points that lie on either side of the hyper plane. Then SVM
generates a hyper plane and two more hyper planes simultaneously. Support Vectors are the
data points or vectors that are closest to the hyper plane and have an effect on the hyper
plane's position. The data in the SVM Classifier is of two types. Linear separable and Non-
Linear separable data. These classifications are shown in the Figure 3. A single straight line
(in 2D) can divide the data points into two classes if they are linearly separable. When data
points cannot be split into two classes using a straight line (in 2D), Non-Linear SVM is used
to classify them using approaches such as kernel tricks. Kernels converts the data from lower
dimension to higher dimensions (or) 2 Dimensions to 3D,4D,5D etc.
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Figure 3. Types of data in SVM

3.2 Random Forest Classifier

It is a supervised machine learning algorithm. It's useful for both classification and
regression problems. It is a classifier that uses the average of multiple decision trees on
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different subsets of the dataset to enhance the dataset's projected accuracy. Instead of betting
on a single decision tree, the random forest collects forecasts from each tree and generates the
final output based on the majority of projection votes. The more trees within the forest, the

more accurate it becomes, and overfitting is avoided.

It works based on ensemble learning, which is the process of integrating numerous
classifiers to solve a complex problem and improve the model's performance. The
Ensembling technique is classified as Bagging and Boosting method. Bagging method
generates a different training subset with replacement from sample training data, and the final
output is determined by majority voting. eg: Random Forest, whereas the Boosting method
turns weak learners into strong learners by building successive models with the highest

accuracy as the final model. These methods are shown in the Figure 4.
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Figure 4. Ensembling Technique
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Figure 5. Bagging Ensemble Method

Bagging, commonly called Bootstrap Aggregation, is a random forest ensemble
approach. Bagging selects a random sample of information from the whole set. As a result,
each model is made using row sampling to switch the samples (Bootstrap Samples) provided

by the first Data. Row sampling with replacement is referred known as the bootstrap stage.
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The findings are generated after each model is trained independently. After merging the
findings of all models, the ultimate outcome is predicated on majority voting. Figure 5 shows
the Bagging Ensemble method for Emotion recognition from speech.

4. Results and Discussion

Speech emotion identification performance is influenced by a number of factors,
including the quality of noise-free speech, features derived from speech signals, and
classification algorithms employed. The process of obtaining a signal from speech is shown

in the Figure 6. and the speech signal is represented graphically as shown in the Figure 7.
<)

Figure 6. Block diagram to obtain a speech signal
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Figure 7. Graphical representation of different speech signal

The SVM and Random Forest Classifier are used for further recognition of emotions
such as happy, sad, angry and neutral. The emotions of the speech signal is obtained. This is
accomplished with the help of the MATLAB GUI. The emoji type emotion is retrieved in the
GUI. Figure 8 shows the output obtained from SVM Classifier. For better prediction Random

Forest Classifier is used. The output for Random forest Classifier is shown in the Figure 9.

The comparison of the performances of the classifiers are made from a graph and is
shown in Table 1. Results show that, the Random Forest Classifier is better at classifying
voice data based on emotion. However, when the trained model is used for binary class

classification rather than multi class classification, the SVM Classifier performs better.
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Figure 8. SVM Classifier
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Figure 9. Random Forest Classifier
Table 1. Comparison of a Classifier performance
Classifier SVM Classifier Random Forest Classifier
Audio

Happy 83% 85%
Anger 70% 73%

Sad 79% 82%
Neutral 72% 100%

5. Conclusion

The emotion recognition from speech data is done using SVM and Random Forest
classifier. Datasets of speech signals with different emotions are used for training and
prediction of emotions. Based on the speech signal, the emotions are classified as happy,
anger, sad and neutral. Among the two classifiers, Random Forest performs better in
recognizing the emotions up to 85% whereas Support Vector Machine (SVM) gives 76%
accuracy. Hence it shows that Random Forest is better for classification of speech data and

can be used to detect a person's emotion through speech in real-life scenarios.
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