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ABSTRACT: Respiratory diseases such as asthma, bronchitis and pneumonia pose significant global health 

challenges. Traditional convolutional neural network (CNN) architectures used for classifying these diseases 

demonstrate moderate accuracy, which is highly dependent on the size and quality of the dataset. This study proposes 

leveraging the VGG-16 CNN architecture to enhance the accuracy and performance of respiratory disease classification 

systems, especially with smaller datasets. The depth of VGG-16 and its capability to learn detailed hierarchical 

representations significantly enhance the feature learning process, resulting in robust and accurate predictions. The 

methodology encompasses the use of MelFrequency Cepstral Coefficients (MFCCs) to process respiratory sounds, 

transforming them into a format suitable for machine learning analysis. The system implementation involves data 

collection, preprocessing, feature extraction, and classification, ultimately leading to a user-friendly application for 

clinical use. The findings indicate that the VGG-16-based system achieves higher accuracy and efficiency compared to 

traditional CNN architectures, providing reliable diagnostic support to clinicians. 
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I. INTRODUCTION 

 
Respiratory ailments such as asthma, bronchitis and pneumonia pose significant challenges to global health due to their 

prevalence and substantial impact on patients' lives. The current system for classifying respiratory diseases employs a 

traditional convolutional neural network (CNN) architecture, comprising multiple convolutional and pooling layers 

with varying depths and configurations. While this existing CNN architecture performs adequately with larger datasets, 

its accuracy is moderate and heavily dependent on the dataset's size and quality. The feature learning capabilities of the 

existing system are basic and often fail to capture complex hierarchical representations effectively. In contrast, the 

proposed system utilizes the VGG-16 convolutional neural network architecture, which is well-regarded for its depth and 

effectiveness. VGG-16 features 16 layers, including 13 convolutional layers and 3 fully connected layers, providing a 

standardized and deep architecture. This advanced architecture significantly enhances the performance of the proposed 

system, leading to higher accuracy, particularly with smaller datasets. VGG-16's capacity to learn detailed hierarchical 

representations of features results in more robust and accurate predictions. Consequently, by implementing VGG-16, the 

proposed system achieves substantially higher accuracy and improved performance compared to the existing system, 

making it a superior choice for respiratory disease classification, even with limited data. 

 

II. LITERATURE SURVEY 

 

1. In "Deep learning-based respiratory sound analysis for detection of chronic obstructive pulmonary disease" by 

Srivastava, Arpan et al. (2021), published in PeerJ Computer Science, the authors employ deep learning techniques to 

analyze respiratory sounds for detecting COPD. The 22-page study highlights the effectiveness of convolutional 

neural networks (CNN) in accurately identifying COPD from respiratory sound recordings, showcasing the 

potential of deep learning models in non-invasive medical diagnostics. 

2. "Auscultation of the respiratory system" by Sarkar, M., Madabhavi, I., Niranjan, N., & Dogra, M. (2015), 

published in the Annals of Thoracic Medicine, provides a detailed overview of auscultation techniques and their 

importance in diagnosing respiratory conditions. The authors discuss the various sounds associated with different 

respiratory diseases and the clinical skills required for effective auscultation, emphasizing the foundational 

knowledge needed to understand the role of modern technologies, such as intelligent stethoscopes, in enhancing 

diagnostic accuracy. 



 

                                             |DOI: 10.15680/IJIRSET.2024.1307039| 

IJIRSET©2024                                      |     An ISO 9001:2008 Certified Journal   |                                        12878 

3. In "Abnormal Respiratory Sounds Classification Using Deep CNN Through Artificial Noise Addition," Rizwana, 

Zulfiqar, Majeed, Fiaz, et al. (2021), published in Frontiers in Medicine, the authors explore the use of deep 

convolutional neural networks (CNN) for classifying abnormal respiratory sounds. The study introduces artificial 

noise addition to improve the CNN model's robustness, demonstrating significant improvements in classification 

accuracy and highlighting the promise of advanced neural networks in respiratory sound analysis. 

4. "How to perform chest auscultation and interpret the findings," by Proctor, J., and Rickards, E. (2020), published in 

Nursing Times, offers practical guidelines for healthcare professionals on conducting chest auscultations and 

interpreting the findings. This resource provides step-by-step instructions and tips for accurate auscultation, crucial for 

the early detection and management of respiratory diseases. 

5. "Feature Extraction and Classification Methods for Lung Sounds" by Nishi Shahnaj Haider (2020), published in the 

International Journal of Innovative Technology and Exploring Engineering (IJITEE), reviews various methods for 

extracting and classifying features from lung sounds. Haider assesses the effectiveness of different algorithms and 

techniques, providing insights into their applications in respiratory sound analysis. This review is valuable for 

understanding the technical aspects of lung sound classification and the role of machine learning in enhancing 

diagnostic accuracy 

. 

III. METHODOLOGY 

 

In this project, Mel-Frequency Cepstral Coefficients (MFCCs) plays an vital role in processing and analyzing 

respiratory sounds. Initially, high-quality audio recordings of breath sounds are captured using precise equipment to 

ensure clarity. These recordings are subjected to noise reduction to eliminate background noise and enhance the quality 

of the lung sound signals. Subsequently, the cleaned audio signals undergo transformation into MFCCs. This 

transformation process includes segmenting the audio signal into small frames, applying windowing techniques to 

minimize discontinuities at frame boundaries, and performing Fourier transforms to convert each frame from the time 

domain to the frequency domain. The resulting spectrum is then filtered using Mel-scale filters that approximate the 

human ear's response, accentuating frequencies critical for human auditory perception. This conversion into MFCCs 

effectively prepares the audio signals for machine learning analysis. The MFCCs are then utilized to generate 

spectrograms, which serve as input data for the VGG-16 Convolutional Neural Network (CNN) model. This approach 

facilitates the classification of the audio data into various respiratory conditions. 

 

The VGG-16 model, a convolutional neural network (CNN) architecture developed by the Visual Geometry Group 

(VGG) at the University of Oxford, is celebrated for its depth and effectiveness. It consists of 16 layers, including 13 

convolutional layers and 3 fully connected layers, renowned for their simplicity and efficiency. VGG-16 excels in 

various computer vision tasks like image classification and object recognition. Its architecture features a series of 

convolutional layers alternating with max-pooling layers, progressively increasing in depth throughout the network. 

This design enables the model to learn intricate hierarchical representations of visual features, leading to accurate and 

robust predictions. Despite its simplicity relative to newer architectures, VGG-16 remains highly favored and 

dependable in deep learning applications due to its versatility and strong performance. 

 

 

FIGURE SHOWS ARCHITECTURE OF VGG-16 
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IV. SYSTEM IMPLEMENTATION 

 

The implementation of a respiratory disease classification system using lung sounds involves several key stages: Data 

Collection: This stage involves gathering a diverse and comprehensive dataset of lung sound recordings from sick 

person with various respiratory conditions, using electronic stethoscopes or other recording devices in clinical 

environments. These recordings are labeled with corresponding diagnoses and stored in a secure database with relevant 

metadata, such as patient ID and recording conditions. 

 

Preprocessing: involves enhancing recording quality by applying noise reduction algorithms to filter background 

noise. Recordings are then segmented into smaller units corresponding to respiratory cycles (inspiration and expiration 

phases), followed by normalization techniques to standardize the audio data for feature extraction. 

 

Feature extraction:focuses on computing Mel-Frequency Cepstral Coefficients (MFCCs) from the preprocessed lung 

sound data. MFCCs capture the acoustic characteristics of lung sounds effectively, enabling differentiation between 

various respiratory conditions. This process transforms raw audio data into a feature set suitable for input into the 

classification model. 

 

Classification: In this phase, a pre-trained VGG-16 convolutional neural network (CNN) is utilized. The VGG16 

model, known for its depth and ability to learn intricate hierarchical representations, is fine-tuned on the extracted 

MFCC features to classify the lung sounds into specific respiratory disease categories. This deep learning approach 

leverages the model's capacity to generalize from the training data to new, unseen examples, enhancing diagnostic 

accuracy. 

 

Deployment: The final stage involves integrating the trained model into a user-friendly application for clinical use. The 

application allows clinicians to upload new lung sound recordings, which the system processes and classifies in real-

time, providing diagnostic results. These results are displayed in an intuitive interface, enabling clinicians to review and 

interpret the findings, ultimately aiding in the diagnosis and management of respiratory diseases. 

 

V. SYSTEM ARCHITECTURE 

 

Classifying respiratory diseases from lung sound recordings involves a series of crucial steps to ensure precision and 

robustness. First, lung sounds are recorded and converted into digital signals. These signals undergo a Fast Fourier 

Transform (FFT), which shifts them into the frequency domain to expose their spectral details. Ensuring spectrum 

robustness is key to maintaining consistent and reliable features that differentiate various respiratory sounds, such as 

crackles and wheezes. Techniques like Mel-Frequency Cepstral Coefficients (MFCCs) are employed to extract detailed 

sound features, which are then visualized in a multi-dimensional space. To improve model performance, data 

augmentation techniques are used to increase the variability of the dataset. Ultimately, a convolutional neural network 

(CNN) processes these features through several layers, leading to the precise classification of respiratory diseases. This 

system is complemented by an intuitive interface that allows clinicians to upload lung sound recordings and receive 

reliable diagnostic results. 
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FIGURE SHOWS SYSTEM ARCHITECURE OF RESPIRATORY DISEASE CLASSIFICATION 

 

VI. RESULTS 

 

 

FIGURE SHOWS LOGIN PAGE OF RESPIRATORY DISEASE CLASSIFICATION 

 

 

FIGURE SHOWS UPLOAD PATIENT NAME AND AUDIO OF LUNG SOUND 
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FIGURE SHOWS RESULTANT OUTPUT OF RESPIRATORY DISEASE 

 

 
 

FIGURE SHOWS PRECAUSION FOR THAT DISEASE 

 

VII. CONCLUSION 

 

This project successfully showcases the use of the VGG-16 convolutional neural network (CNN) for classifying 

respiratory diseases based on lung sound recordings. By utilizing advanced preprocessing techniques and feature 

extraction methods such as Mel-Frequency Cepstral Coefficients (MFCCs), the system achieves higher accuracy, 

particularly with smaller datasets, compared to traditional CNN architectures. The inclusion of a user-friendly interface 

allows clinicians to upload lung sound recordings and receive reliable diagnostic results, thereby improving the 

accuracy and efficiency of respiratory disease diagnosis. 

 

VIII. FUTURE ENHANCEMENT 

 

Future advancements in this area could involve integrating VGG-16 with advanced techniques such as attention 

mechanisms or employing transfer learning to tailor the model for specific medical imaging tasks, aiming to enhance 

diagnostic accuracy and efficiency in healthcare applications. 
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