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Abstract: The inability to breathe normally is a pulmonary disorder. Previously, a very crude treatment was given because manual 

analysis could only approximate the disorder. In the past, this was working out great. The emergence of more complex diseases 

necessitates a very precise evaluation of the disease's scope due to the sharp growth in pollutants and unhealthful habits of people. 

Automation of the analysis is the only way to obtain this accuracy. Researchers found that the distinction between the sounds produced 

by infected lungs and those produced by normal, healthy lungs could be a very useful tool for the thorough investigation and detection 

of the illness. 
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I. Introduction 

The standard method of conducting the analysis has been to 

record the lung sounds, separate them from the heart sounds and 

other noises, and then examine the waveform of the filtered lung 

sound. The filtration and processing of the lung sounds can be 

done in a variety of ways. Numerous techniques for filtering and 

evaluating the LS are revealed by a quick examination of the 

earlier articles. Due to spectral and temporal overlap between the 

two sounds, separating HS from LS is the analysis's most difficult 

assignment. Modulation Domain filtering is a technique for 

filtering out short-term spectrum components by altering their 

temporal trajectories. Segmenting the signal into a series of 

overlapping frames and applying the Fourier transform are the 

two steps in signal analysis. Mixture of adaptive-frequency 

domain filtering, in which a rather straightforward technique is 

described that entails removing heart sounds from the 

combination of heart and lung sounds. Segmenting the signal 

into a series of overlapping frames and applying the Fourier 

transform are the two steps in signal analysis. Mixture of 

adaptive-frequency domain filtering [11], in which a rather 

straightforward technique is described that entails removing 

heart sounds from the combination of heart and lung sounds. 

2. Literature survey 

Rutuja et al. [1] proposed Respiratory sound analysis for 

diagnostic information. Making an accurate diagnosis and taking 

into account data interpretation are the two things that matter 

most in the medical field. The respiratory systems are impacted 

by respiratory problems brought on by bronchitis, pneumonia, 

and numerous other pulmonary diseases. The use of a 

stethoscope during pulmonary auscultation facilitates the 

diagnosis of certain disorders. This approach is dependent on a 

person's hearing capacity, experience, and capacity to distinguish 

between sounds. Quantitative evaluation and It's tough to keep a 

permanent record of the relevant parameters. It is possible to 

quantify changes in aberrant respiratory sounds in respiratory 

disorders by recording and analysing the respiratory sounds. The 

methods of signal processing could be applied to provide 

diagnostic data.  

Bor-Shing et al. [2] proposed Automatic Wheezing Detection 

Based on Signal Processing of Spectrogram and Back - 

Propagation Neural Network. Asthma patients frequently 

experience wheezing as a clinical sign of obstructive pulmonary 

disorders. Wheezing lung sounds can be objectively and precisely 

identified with the use of automatic wheezing detection, which 

aids medical professionals in the diagnosis, long-term 

auscultation, and evaluation of patients with obstructive 

pulmonary disease. The design of a quick and effective wheeze 

identification system is discussed in this work. A back-

propagation neural network (BPNN) and the order truncate 

average approach are the foundation of the proposed wheeze 

detection system. In order to train a BPNN, some features are 

taken from processed spectra. The trained BPNN then uses test 

samples to assess whether they are wheezing sounds. For 

training and testing, the respiratory sounds of 58 participants (26 

healthy individuals and 32 adults with asthma) were recorded. 

Gowrisree et al. [3] analysed Cough sound and objective 

correlation with spirometry and clinical diagnosis. Around 100 

million people in India and 1.1 billion worldwide experience 

various respiratory conditions. The lack of affordable and lab-free 

procedures for early diagnosis is the main issue related to the 

incidence of respiratory disorders. The most common clinical test 

for identifying respiratory issues is spirometry, but it is 

expensive, time-consuming, and not available in remote regions. 

Important information about the respiratory system and the 

illnesses involved can be learned from cough sounds. In this 
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study, we show how domain-specific features and common 

signal processing features work together to identify cough 

patterns. We were able to prove a connection between coughing 

patterns and respiratory issues such stiff lungs, fluid-filled air 

sacs, enlarged airways, and restricted airways. Furthermore, 

spirometry airflow parameters and cough sound characteristics 

are connected. Our findings demonstrate a substantial association 

between the characteristics of cough sounds and airflow 

characteristics, such as FEV1, FVC, and their ratios, which are 

crucial for classifying lung disorders as either obstructive (airway 

obstruction) or restrictive (restricts lung expansion). To predict 

obstructive versus restrictive pattern, we built a machine learning 

model, and we validated it using K-fold cross-validation based 

on ground truth data. Our results are positive with a pattern 

prediction accuracy of 91.97%, sensitivity of 87.2%, and 

specificity of 93.69%. 

 

Bruno Rocha et al. [4] analysed Detection of Cough and 

Adventitious Respiratory Sounds in Audio Recordings by 

Internal Sound Analysis. A multi-feature approach to cough and 

erroneous respiratory noises detection is described. A vector of 

event boundaries is obtained after near-silent parts are removed, 

and a proposed set of 126 features is retrieved for each event. A 

data set made up of internal audio recordings from 18 patients 

was evaluated. The best performance was obtained when crackles 

and wheezes were combined into a single class of accidental 

respiratory sounds (F-measure = 0.69 0.03; specificity = 0.90 0.01). 

 

Falk et al. [5] analysed auscultatory sounds using Spectro 

Temporal Analysis.  PB, Gadge et al. [6] analysed Automatic 

wheeze Detection System as symptoms of Asthma Using Spectral 

Power Analysis. Malmberg et al. [7] studied Significant 

differences in flow standardized breath sound spectra in patients 

with chronic obstructive pulmonary disease, stable asthma, and 

healthy lungs based on spectral characteristics. Flow 

standardized inspiratory breath sounds were compared in terms 

of the power spectrum which is a non-invasive method.  Gurung 

et al. [8] provided a systematic review and meta-analysis for 

using Computerized Lung Sound Analysis as a diagnostic aid for 

detection of abnormal lung sounds. Moedomo et al. [9] analysed 

breath sounds for disease detection and stress measurement. V. 

Jindal et al. [10] analysed Respiratory Sounds for Detection of 

Pulmonary diseases using Welch method. The analysis is carried 

out in two stages- Separation of Heart Sound (HS) from the Lung 

Sound (LS) and the characterization of waveform of the filtered 

LS.  

3. Methodology  

The lungs are crucial respiratory system organs that are used for 

gas exchange (oxygen and carbon dioxide) in our breathing. Our 

lungs convert carbon dioxide from the blood into the air and 

transport oxygen from the air into the blood. The most typical 

sign of several respiratory illnesses is a cough. Coughing is the 

body's defensive mechanism against accidentally breathing 

foreign substances or those created internally by infection. It is 

classified as wet when the sounds have characteristics of mucus, 

dry when there is no discernible wetness. Changes in the cough's 

characteristic can be an indication of pulmonary pathology. 

Certain circumstances, such as obstruction, restriction, and 

coupled patterns, lead to pathological situations. Due to the 

limited data available for analysis, most existing systems only 

include MFCC features, and these systems were trained using 

machine learning algorithms like SVM and DESCION TREE. 

 

Asthma, pneumonia, bronchiectasis, and many more diseases are 

predicted in this project utilizing respiratory audio collection. In 

order to carry out this study, we used respiratory and disease 

diagnosis audio datasets. We then extracted features from all of 

the audio datasets and trained a CNN algorithm model. After 

training the model, any fresh test data can be uploaded for 

disease prediction. 

MODULES 

 Upload Respiratory Audio Dataset 

 Extract Features from Audio Dataset 

 Train CNN Algorithm 

 CNN Accuracy & Loss Graph 

 Upload Test Audio & Predict Disease 

 

MODULES DESCRIPTION: 

1) Upload Respiratory Audio Dataset: using this module 

we will upload disease diagnosis dataset and 

respiratory audio dataset 

2) Extract Features from Audio Dataset: using this module 

we will extract features from both datasets and then 

build training dataset 

3) Train CNN Algorithm: using above train dataset we will 

train CNN model and then build a trained model and 

this model can be used to predict disease from any new 

test audio files 

4) CNN Accuracy & Loss Graph: using this module we 

will display comparison graph between accuracy and 

loss of CNN trained model 

5) Upload Test Audio & Predict Disease: using this module 

we will upload test audio files and then apply CNN 

trained model on that test audio to predict disease 
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4. Results and Evaluation Metrics 

 

 

 
       Fig 1: Main Screen  

 

The main GUI module contains the above shown modules. In 

above screen start from clicking on ‘Upload Respiratory Audio 

Dataset’ button to upload dataset. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                      Fig 2: Extracted Features from Dataset 

 

 In above screen for each patient, we can see associated with 

disease diagnose and above disease will be used as class label for 

each extracted audio features and now click on ‘Extract Features 

from Audio Dataset’ button to extract features from each audio 

files and then associate detected disease as class label to audio 

file. 

 

 
                               Fig 3: Dataset Description 

 

In above screen application we found 126 patients audio files and 

this audio dataset contains 8 different diseases. Now dataset is 

ready. Click on ‘Train CNN Algorithm’ button to train CNN with 

above dataset and then calculate CNN prediction accuracy.                           

     

   

 

Epochs/Iterations 

                     

 Fig 4: Epoch Wise Accuracy and Loss graph 

 

 

In above graph x-axis represents EPOCH/ITERATIONS, Y-axis 

represents accuracy and loss values and blue line represents 

accuracy of the model. We have used 100 EPOCHS to train CNN 

model and we can see with each increasing epoch, accuracy gets 

increased to 97%. Now click on ‘Upload Test Audio & Predict 

Disease’ button to upload test audio file. 
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Fig 5: Uploading Test File 

 

In above screen select and upload ‘aa.wav’ file and then click on 

‘Open’ button to get below prediction result. 

 

 

 
Fig 6:  Predicted Output 

 

In above screen in blue color text, we can see disease predicted as 

“ASTHMA” form uploaded audio file and we can test with other 

files also. 

 

 

5. Conclusion 

The lungs are crucial respiratory system organs that are used for 

gas exchange (oxygen and carbon dioxide) in our breathing. Our 

lungs convert carbon dioxide from the blood into the air and 

transport oxygen from the air into the blood. We used pulmonary 

audio datasets and disease diagnosis datasets to perform this 

research. We then extracted features from these audio datasets 

and trained an CNN algorithm model. After training the model, 

any fresh test data can be uploaded for disease prediction. 
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