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Abstract: With the advent of artificial intelligence (Al)
and Internet of Things (loT), the traditional
stethoscope has been transformed into a smart
diagnostic tool. This paper presents a system wherein
heart and lung sounds are recorded through an
electronic stethoscope, processed using signal filtering
techniques, and then analyzed by a machine learning
model trained to classify cardiac anomalies. The
system allows real-time auscultation, anomaly
detection, and remote health monitoring, thereby
enhancing  accessibility and early diagnosis,
particularly in rural and underserved areas. The
frontend interface is developed using HTML, CSS, and
JavaScript, while the backend leverages Python with
Django and machine learning libraries. This fusion of
Al, 10T, and healthcare represents a step towards
smarter, scalable, and more accurate diagnostic
systems.
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I INTRODUCTION

The stethoscope has been a cornerstone of clinical
diagnosis for over 200 years, yet it largely remains
dependent on the subjective interpretation of
auscultatory sounds by physicians. With Al
advancements, it is now possible to digitize and
analyze these sounds to detect anomalies such as
heart murmurs, arrhythmias, or respiratory disorders.
Our project, "Stethoscope Guided by Artificial
Intelligence," aims to address the challenge of early
and accurate diagnosis using digital stethoscopes,
cloud connectivity, and machine learning models
trained on real-world biomedical audio datasets.

. LITERATURE SURVEY

Previous studies have focused on digital
auscultation and pattern recognition using signal

processing and ML. PhysioNet’s datasets and
Littmann’s  digital stethoscopes are notable
contributions. George et al. (2022) explored
convolutional neural networks (CNNs) for murmur
classification with over 80% accuracy. A study by
Springer et al. (2016) provided a phonocardiogram
segmentation algorithm that has become a
benchmark in many systems.

Further, recent works integrate edge computing and
remote monitoring for scalable deployments in
telemedicine.While these systems show promise,
challenges such as noise filtering, data variability,
and model generalization remain. Our system aims
to overcome these by using real-time signal
preprocessing, edge computing, and robust machine
learning models.

1. METHODOLOGY

A. Data Acquisition and Preprocessing

Heart sound data is collected through a digital
stethoscope embedded with a microphone and
transmitted via Bluetooth to a processing unit
(Raspberry Pi or cloud server). Preprocessing
includes noise reduction using Butterworth filters
and segmentation into systolic and diastolic phases.

B. Feature Extraction

Features such as MFCC (Mel-Frequency Cepstral
Coefficients), spectral centroid, and zero-crossing
rate are extracted using Librosa and SciPy libraries.
These features enable effective differentiation of
normal and abnormal sounds.

C. Machine Learning Model

A CNN model is used due to its efficacy in audio
signal classification. The model architecture consists
of multiple convolutional layers followed by dense
layers with dropout to prevent overfitting. Training
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is done on annotated heart sound datasets (e.g.,
PhysioNet/CinC Challenge 2016). The model
achieves over 85% accuracy in  murmur
classification.

D. Frontend and Backend Design

The system uses a web-based interface developed
using HTML, CSS, Bootstrap and JavaScript. The
backend is powered by Django (Python) and handles
audio signal processing, ML inference, and user
authentication. Patients and doctors can access
reports via a secure login.

E. Cloud and 10T Integration

Data is stored securely in cloud servers with end-to-
end encryption. Remote auscultation and live
streaming of heart sounds are possible using MQTT
protocols for 10T data transfer.

V. RESULTS AND DISCUSSIONS

The model achieves 87% accuracy, 85% precision,
and 86% recall on test data. The classification
confusion matrix indicates reliable performance
across  multiple  classes  (normal,  murmur,
extrasystole). Real-time testing on hardware
(stethoscope with ESP32 and mic module) confirms
minimal latency and accurate detection.

The GUI is responsive and intuitive. Doctors can
view waveform plots, classification results, and
patient history. Rural testing with a 4G-connected
module shows consistent performance with remote
accessibility.

V.  APPLICATIONS

e Remote diagnosis in rural/remote areas

e Real-time monitoring in ICUs and ambulances

e Integration with electronic health records
(EHRs)

e  Preliminary screening in mass health camps

VI. ADVANTAGES

e Early diagnosis of cardiac and respiratory
anomalies

e  Cost-effective and scalable

e Reduces burden on healthcare professionals

e Enables home-based care

VII. LIMITATIONS AND FUTURE SCOPE

e Current model is trained on a limited dataset;
more diverse data needed

e Environmental  noise
auscultation

e  Future work includes integration with wearable
devices and multi-modal diagnostics (ECG +
stethoscope)

sensitivity  during

VIIl.  CONCLUSION

The Al-guided stethoscope marks a revolutionary
advancement in smart healthcare by enabling early,
remote, and intelligent diagnostics. It leverages
modern technologies to make auscultation more
objective, accessible, and scalable.

ACKNOWLEDGMENT

The authors thank Mrs. Dr T N Anitha for her expert
guidance and valuable insights throughout this
research project. Thanks are extended to the
Department of Computer Science and Engineering at
Sir M Visvesvaraya Institute of Technology for
providing the necessary resources and infrastructure.
The authors also acknowledge the real estate
platforms that contributed data for this study.

REFERENCES

[1]. George, P. et al., "Deep Neural Networks for
Heart Murmur Detection,"” IEEE Transactions
on Biomedical Engineering, 2022.

[2]. Springer, D. B. et al., "Logistic Regression-
HSMM-based Heart Sound Segmentation,”
Computers in Biology and Medicine, 2016.

[3]. Liu, C. et al., "An Open Access Database for
the Evaluation of Heart Sound Algorithms,"
PhysioNet Challenge, 2016.

[4]. G. Clifford, "Machine Learning in Healthcare:
A Review," Nature Digital Medicine, 2020

[5]. Khan, M. et al., "Edge Al for Medical Devices,"
Journal of Medical Systems, 2021.

[6]. Potes, C., Parvaneh, S., Rahman, A., & Conroy,
B., "Ensemble of feature-based and deep
learning-based classifiers for detection of
abnormal  heart sounds,”  Physiological
Measurement , 2016.

[7]. World Health Organization. “Digital Health and
Al in Low-Resource Settings,” WHO Reports,
2021.

IJIRT 178152 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2412



