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INTRODUCTION : 
 

Respiratory disorders are a significant global public health concern, leading to 

substantial morbidity and mortality. Early detection and effective management of these 

disorders are crucial to prevent complications and improve patient outcomes. In recent 

years, machine learning techniques, particularly Convolutional Neural Networks (CNNs), 

have emerged as promising tools for detecting respiratory disorders from lung sound 

recordings. This technology has the potential to revolutionize the diagnostic process and 

enhance the management of respiratory disorders. The objective of developing a 

respiratory disorder detector using CNN is to improve the early detection and diagnosis of 

respiratory disorders, ultimately leading to better patient outcomes. Currently, respiratory 

disorders are often diagnosed based on subjective symptoms and clinical examinations, 

which can result in misdiagnosis or delayed treatment. By utilizing machine learning-

based detection methods, a more objective and accurate diagnosis can be achieved, 

allowing for timely interventions and appropriate treatment strategies. Respiratory 

disorders such as asthma, Chronic Obstructive Pulmonary Disease (COPD), and 

pneumonia pose challenges in accurate diagnosis. Traditional diagnostic methods, such as 

physical examinations and lung function tests, can be time-consuming, less accurate, and 

may not be easily accessible to patients in remote or underserved areas. A CNN-based 

respiratory disorder detector offers a solution by providing a fast, accurate, and accessible 

diagnostic tool that can be used in various healthcare settings. 

This aims to highlight the significance of early detection and diagnosis of 

respiratory disorders, discuss the potential of CNN-based detection methods, and outline 

the methodology involved in developing a respiratory disorder detector using CNN. By 

leveraging machine learning techniques and advanced audio signal processing, we can 

enhance the diagnostic capabilities and improve patient outcomes in the field of 

respiratory disorders. 

 

OBJECTIVE : 

The objective of the Smart Wireless Stethoscope for respiratory disorder detector using 

Convolutional Neural Networks (CNNs) is to improve the early detection and diagnosis 
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of respiratory disorders. By leveraging machine learning techniques, the detector aims to 

provide a more objective and accurate diagnosis compared to traditional methods. The 

detector addresses the limitations of current diagnostic approaches, such as time-

consuming tests, by offering a fast and accessible tool for respiratory disorder detection. 

It aims to overcome challenges in accurately diagnosing disorders like asthma, COPD, 

and pneumonia, enabling timely and appropriate treatment. The implementation of CNN-

based detectors aims to enhance diagnostic precision, facilitate early intervention, and 

ensure widespread availability of diagnostic tools for respiratory disorders. 

 

METHODOLOGY : 

The respiratory disorder detection process involves data collection, data 

processing, model testing and training, feature extraction, and software implementation. 

Data collection includes acquiring a diverse dataset of respiratory sound recordings, 

medical images, and relevant metadata. Ethical considerations, such as informed consent 

and patient privacy, are important during this stage. Data processing involves using 

software like Audacity to visualize, remove noise, filter, equalize, and normalize the 

respiratory sound recordings. This improves the quality and suitability of the data for 

analysis. Model testing and training involve converting the audio data into the Mel-

frequency spectrum and using it as input to a CNN model. The model architecture 

consists of convolutional layers that learn spatial patterns in the spectrum. The model is 

trained to accurately classify respiratory sounds based on the spectrum. Feature extraction 

focuses on extracting relevant information from the audio signals that can differentiate 

between normal and abnormal respiratory patterns. These features provide quantitative 

representations of the respiratory sounds. The software implementation involves 

integrating a stethoscope with a microphone, recording respiratory sounds using Audacity, 

and saving the recordings. A web page for the respiratory disorder detector is opened, 

patient details are entered, the recorded file is chosen, and detection is performed. The 

system generates a report that can be downloaded for further analysis and diagnosis. By 

following this methodology, the respiratory disorder detector using CNN aims to improve 

early detection and diagnosis of respiratory disorders, providing a more objective and 

accurate diagnostic tool for healthcare professionals. 
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RESULT & CONCLUSION : 

In the hardware setup for the respiratory disorder detection system, a stethoscope 

equipped with a microphone is connected to a laptop or computer. The stethoscope with a 

built-in microphone allows for the capturing of respiratory sounds directly onto the 

computer. The microphone converts the acoustic signals into digital audio data, which can 

then be processed and analyzed using software tools. The stethoscope serves as the 

primary input device for recording respiratory sounds. It consists of a chest piece with a 

diaphragm or bell that is placed on the patient's body to capture the sounds of the 

respiratory system. The microphone integrated into the stethoscope ensures accurate and 

clear capture of the respiratory sounds. The laptop or computer serves as the interface for 

connecting and processing the audio data. It acts as a data receiver, capturing the signals 

from the stethoscope microphone and converting them into digital format. The 

Respiratory Disorder Detection System offers a user-friendly web interface for seamless 

detection of respiratory disorders. The process begins by entering the patient's details, 

including their name, age, and gender. This information ensures accurate identification 

and personalized analysis. Users can then choose a saved audio file, recorded using a 

stethoscope with a connected microphone, for analysis. By clicking the " Detect " button, 
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the system applies sophisticated algorithms, including CNN-based techniques, to analyze 

the respiratory sound data. Through this analysis, the system examines various 

characteristics such as frequency patterns, durations, and abnormalities in the audio. By 

comparing the captured sound data with a pre-trained model, the system accurately 

identifies potential respiratory disorders. The detection process is efficient and provides 

reliable results. Once the analysis is complete, the system generates a comprehensive 

report that outlines the detected respiratory disorder, its type, and severity level.  

In conclusion, we have developed a respiratory disease detection system using 

CNN that can accurately identify three common respiratory diseases: asthma, pneumonia, 

and bronchiectasis. The system was trained on a data set of respiratory sound recordings 

collected from patients diagnosed with these diseases and achieved a high classification 

accuracy of 93.5%. The model was developed and validated using Python and 

TensorFlow libraries. In addition, we have explored the potential of integrating the 

system with a stethoscope or microphone with preamplifier for real-time diagnosis. Our 

system can potentially be used as a screening tool in primary care settings, especially in 

low-resource settings where access to specialized diagnostic tools is limited. 
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FUTURE WORK : 

There are several areas for future work in the field of respiratory disease detection 

using CNNs. One potential avenue is to investigate the use of other types of data in 

addition to auscultation recordings, such as medical images or patient electronic health 

records. Additionally, further research could focus on improving the accuracy and 

efficiency of the models by exploring different network architectures, training strategies, 

and optimization techniques. Another area of interest is the development of portable and 

user-friendly devices for respiratory disease detection that could be used in a variety of 

settings, including primary care clinics and remote or low-resource areas. Finally, the 

application of deep learning techniques to other healthcare domains could have 

significant impact on disease diagnosis and treatment, including cardiovascular disease, 

cancer, and neurodegenerative disorders. As the field of artificial intelligence and 

healthcare continues to evolve, there is great potential for these technologies to improve 

patient outcomes and transform the way we deliver healthcare. 

 
 

 


