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The manuscript investigates the application of deep learning models, particularly CNNs, for lung sound 

classification, emphasizing feature extraction with Mel Spectrograms and data preprocessing techniques. 

While the methodology and results are promising, enhancing clarity, expanding discussions, and 

addressing certain ambiguities will strengthen the overall quality. Here are detailed comments and 

suggestions: 

 

1.Although the introduction discusses previous work, it lacks a clear statement on how this research 



uniquely advances the field. Explicitly articulate the gap your study aims to fill, such as the comparative 

analysis of multiple CNN architectures with standardized preprocessing, to better justify its novelty. 

 

2.The introduction references the dataset but does not specify its size, class distribution, or any particular 

challenges like imbalance. Providing detailed statistical information about the dataset and any inherent 

biases helps contextualize the results and underscores the importance of the preprocessing steps. 

 

3.While multiple CNN models are used, the rationale behind selecting LeNet-5, AlexNet, VGG-16, VGG-
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in audio analysis, and why these models are suitable for lung sound classification, adding depth to the 

methodology. 

 

4.The results show moderate accuracy but lack discussion on specific limitations such as overfitting, 

computational constraints, or dataset limitations that might influence performance. Including these 

considerations enhances transparency and guides future research directions. 

 

5.While accuracy is reported, metrics such as precision, recall, F1-score, and confusion matrices provide a 

more comprehensive evaluation, especially in class-imbalanced datasets. Presenting these metrics, along 

with their implications, would strengthen the validity of the results. 

 

6.The comparison of different CNN architectures relies on accuracy percentages; however, statistical tests 

like t-tests or confidence intervals should be applied to determine if observed differences are significant. 
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7.The methods section mentions exploring various hyperparameters but does not detail the systematic 
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search, or other optimization strategies enhances methodological transparency. 
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in architecture, training duration, or parameter settings contribute to performance variations. Graphical 

representations like bar charts could also facilitate clearer comparisons. 

 



9.The results are promising but are based on a specific dataset and controlled experimental settings. 

Discussing potential challenges in deploying these models in clinical environments or on unseen data 

would make the findings more relevant to practical applications. 
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audio quality variability. Suggest future validation with larger, more diverse datasets and external 
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Abstract Respiratory diseases such as asthma, chronic obstructive pulmonary disease, and pneumonia remain 

among the leading causes of death globally. Traditional diagnostic approaches, including auscultation, rely 

heavily on the subjective expertise of medical practitioners and the quality of the instruments used. Recent 

advancements in artificial intelligence offer promising alternatives for automated lung sound analysis. 

However, audio is an unstructured form of data that must be transformed into a suitable format for AI 

algorithms. Another significant challenge lies in the imbalanced class distribution within available datasets, 

which can adversely affect classification performance and model reliability. This study applied several 

comprehensive preprocessing techniques, including random undersampling to address data imbalance, 

resampling audio at 4000 Hz for standardization, and standardizing audio duration to 2.7 seconds for 

consistency. Feature extraction was then performed using the Mel Spectrogram method, converting audio 

signals into image representations to serve as input for classification algorithms based on deep learning 

architectures.  To determine optimal performance characteristics, various Convolutional Neural Network (CNN) 

architectures were systematically evaluated, including LeNet-5, AlexNet, VGG-16, VGG-19, ResNet-50, and 

ResNet-152. VGG-16 achieved the highest classification accuracy of the tested models at 75.5%, demonstrating 

superior performance in respiratory sound classification tasks. This study demonstrates the potential of AI-

based lung sound classification systems as a complementary diagnostic tool for healthcare professionals and 

the general public in supporting early identification of respiratory abnormalities and diseases. The findings 

suggest that automated lung sound analysis could enhance diagnostic accessibility and provide more valuable 

support for clinical decision-making in respiratory healthcare applications. 

Keywords Lung Sound; Feature Extraction; Au; Audio Classification; Convolutional Neural Network. 

I. Introduction 

Lung sound classification is crucial in medical 
diagnostics, particularly in identifying respiratory 
conditions such as asthma, chronic obstructive 
pulmonary disease (COPD), and pneumonia [1][2]. 
These conditions are often characterized by abnormal 
lung sounds, such as crackles and wheezes, which can 
be detected through auscultation [3][4]. However, 
manual interpretation of lung sounds requires 
specialized expertise and is often prone to inter-
observer variability, which may lead to inconsistent 
diagnostic outcomes [5][6]. These challenges have 

motivated the development of automated lung sound 
classification systems that can support healthcare 
professionals as well as the general public in the early 
detection of respiratory diseases. 

Recent advancements in artificial intelligence (AI) 
have provided promising alternative solutions for audio 
analysis, including lung sound classification [7][8]. 
Classifying lung sounds using AI generally follows the 
same pipeline as in other audio-based tasks, beginning 
with extracting raw audio into a structured format that 
machine learning algorithms can process. Commonly 
used feature extraction methods include spectral 
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