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ABSTRACT: Speech Emotion Recognition (SER) has emerged as a significant research area in machine learning and
artificial intelligence, focusing on identifying human emotional states such as anxiety and depression from speech
signals. This project presents a deep learning-based approach using hybrid 1D and 2D Convolutional Neural Networks
(CNN) to improve the accuracy and robustness of emotion classification systems.

The model is trained and evaluated using benchmark datasets such as RAVDESS and TESS, incorporating feature
extraction techniques including Mel-Frequency Cepstral Coefficients (MFCC), chroma features, and Mel-spectrograms.
These features enable effective representation of both temporal and spectral characteristics of speech signals.

The integration of both temporal and spatial feature extraction through hybrid CNN architectures enhances the system’s
ability to capture subtle emotional variations in speech. The proposed model achieves an accuracy of approximately
86—89%, outperforming traditional methods and demonstrating improved generalization on unseen data.

Furthermore, the system is computationally efficient and suitable for real-time implementation. This work highlights
the potential of speech-based emotion recognition as a non-invasive and cost-effective solution for early detection of
mental health conditions, contributing to advancements in intelligent healthcare systems and human-computer
interaction
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L. INTRODUCTION

Speech Emotion Recognition (SER) is an important domain in affective computing that aims to detect human emotions
from speech signals. Emotions play a crucial role in communication and decision-making, and understanding them can
significantly improve human-computer interaction.

With the rapid growth of artificial intelligence and deep learning, SER systems are being widely used in applications
such as virtual assistants, call center analytics, healthcare monitoring, and smart devices. Detecting emotions like
anxiety and depression at an early stage can assist in mental health assessment and timely intervention.

However, challenges such as variability in speech patterns, background noise, and limited availability of labeled
datasets make emotion detection a complex task. This project addresses these challenges by utilizing deep learning
models capable of automatic feature extraction and robust classification.

II. LITERATURE SURVEY

Numerous research works have been carried out in the field of speech emotion recognition using both traditional and
deep learning techniques. Early approaches relied on machine learning algorithms such as Support Vector Machines
(SVM), Hidden Markov Models (HMM), and Random Forests for emotion classification.

Recent advancements have shown that deep learning models, especially Convolutional Neural Networks (CNN) and
Recurrent Neural Networks (RNN), provide superior performance due to their ability to learn complex patterns from
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raw data. CNN models are particularly effective in extracting spatial features from spectrogram representations of audio
signals.

Hybrid approaches combining multiple neural network architectures have also been explored to improve accuracy.
Despite these advancements, issues such as overfitting, dataset imbalance, and computational complexity still exist,
motivating the need for more efficient and generalized models.

II1. EXISTING SYSTEM

Existing systems for speech emotion recognition primarily rely on traditional machine learning techniques or basic
deep learning models. These systems often use limited datasets and require manual feature extraction, which reduces
efficiency and scalability.

Most existing methods depend on converting speech to text and then performing sentiment analysis, which may lead to
loss of emotional information present in audio signals. Additionally, these systems struggle to perform well in real-time
environments due to noise and variability in speech input.

The major limitations of existing systems include lower accuracy, lack of robustness, and poor generalization across
different datasets. These drawbacks highlight the need for more advanced models capable of handling complex speech
patterns effectively.

IV. PROPOSED SYSTEM:

The proposed system introduces a hybrid deep learning approach using 1D and 2D CNN models for improved speech
emotion recognition. The system processes raw audio signals and extracts meaningful features such as MFCC, chroma,
and Mel-spectrogram representations.

The 1D-CNN model captures temporal features from audio signals, while the 2D-CNN model extracts spatial features
from spectrogram images. By combining both models, the system achieves better performance in identifying emotional
patterns.

The workflow of the system includes data preprocessing, feature extraction, model training, and classification. The
model is trained using RAVDESS and TESS datasets, ensuring diversity and robustness.

Advantages of the proposed system:

e Higher accuracy compared to traditional models
Automatic feature extraction

Improved generalization

Suitable for real-time applications

Scalable and adaptable to various domains

V. SOFTWARE DESCRIPTION:

The implementation of the proposed system is carried out using various software tools and libraries.
Python: A versatile programming language widely used for machine learning and data analysis.
TensorFlow: An open-source framework for building and training deep learning models.

Keras: A high-level API that simplifies neural network implementation.

Librosa: A powerful library for audio processing and feature extraction.

NumPy: Used for numerical computations and handling arrays.

Matplotlib: Used for data visualization and plotting graphs.

These tools provide flexibility, scalability, and efficiency in developing the SER model.

VI. RESULT AND DISCUSSION

The proposed model is trained and tested using benchmark datasets, and its performance is evaluated using metrics
such as accuracy, precision, recall, and F1-score.
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The system achieves an accuracy of approximately 86—89%, which is higher than many traditional approaches. The use
of hybrid CNN architecture improves the model’s ability to capture both temporal and spectral features effectively.

Graphs such as training and validation accuracy, loss curves, and confusion matrix are used to analyze model
performance. The results indicate that the model is well-trained and does not suffer from significant overfitting or
underfitting.Overall, the experimental results validate the effectiveness of the proposed approach in speech emotion
recognition.

VII. CONCLUSION

This project presents a deep learning-based approach for speech emotion recognition using hybrid CNN models. The
system successfully identifies emotions such as anxiety and depression from speech signals with improved accuracy
and efficiency.

The integration of advanced feature extraction techniques and deep learning models enhances the overall performance
of the system. The results demonstrate that the proposed method is reliable and suitable for real-world applications.
Future work can focus on improving the model by incorporating larger datasets, advanced neural network architectures,
and real-time deployment. The system can also be extended to applications in healthcare, education, and human-
computer interaction.
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