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Abstract- Chronic heart failure (CHF) is a severe condition that affects millions of people

worldwide, leading to a significant decrease in quality of life and high mortality rates. Early

detection and timely intervention are crucial for effective management of CHF. In recent years,

machine learning (ML) and deep learning techniques have shown promise in various medical

applications, including the analysis of heart sounds. The proposed model takes raw heart sound

recordings as input and automatically learns relevant features for CHF detection and

classification. The model consists of multiple convolutional and recurrent layers, followed by

fully connected layers for classification. A large dataset of heart sound recordings from patients

with and without CHF is used to train and evaluate the model. The recordings are preprocessed

to remove noise and artifacts, and then divided into segments representing different phases of the

cardiac cycle. The results demonstrate the effectiveness of the end-to-end deep learning approach

in accurately detecting and classifying CHF based on heart sound analysis. The proposed model

has the potential to be integrated into clinical practice as a non-invasive and cost-effective tool

for early detection and monitoring of CHF. By providing timely and accurate information, this

technology can aid healthcare professionals in making informed decisions and improving patient

outcomes.

mailto:nanjamma@tkrec.ac.in
mailto:muraliroy12345@gmail.com
mailto:shivakumargangula2@gmail.com
mailto:Sherlajeevan001@gmail.com


ISSN: 2057-5688

771

KEYWORDS: Machine Learning, Deep Learning, Chronic heart failure.

1. INTRODUCTION

Chronic heart failure (CHF) is a prevalent

and life-threatening condition characterized

by the heart's inability to pump sufficient

blood to meet the body's metabolic demands.

It affects millions of individuals globally,

resulting in reduced quality of life, frequent

hospitalizations, and increased mortality

rates. Early detection and accurate diagnosis

of CHF are crucial for initiating appropriate

interventions and optimizing patient

outcomes. Traditionally, the diagnosis of

CHF has relied on clinical symptoms,

medical history, physical examinations, and

imaging techniques such as

echocardiography. However, these methods

can be subjective, time-consuming, and

require specialized expertise. Consequently,

there is a growing interest in leveraging

machine learning (ML) and deep learning

techniques to assist in the automated

detection and classification of CHF based on

non-invasive and easily accessible signals,

such as heart sounds. Heart sounds,

specifically the first heart sound (S1) and the

second heart sound (S2), provide valuable

acoustic information about the functioning

of the heart valves and overall cardiac

performance. Abnormalities in heart sounds,

such as murmurs, gallops, or changes in the

timing and intensity of S1 and S2, can

indicate underlying cardiac abnormalities,

including CHF. The analysis of heart sounds

using ML and deep learning algorithms has

the potential to enhance the diagnostic

accuracy, efficiency, and cost-effectiveness

of CHF detection.

2. LITERATURE SURVEY

In this paper we present what we believe to

be the first systematic study of the CHF.

Several studies have investigated the

application of machine learning (ML) and

end-to-end deep learning techniques for the

detection and classification of chronic heart

failure (CHF) based on heart sound analysis.

The following literature survey provides an

overview of key research in this area.Li et al.

(2020) developed a deep learning model

based on a convolutional neural network

(CNN) for CHF detection using heart sound

recordings. Their model achieved a high
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accuracy of 92% in differentiating CHF

from normal heart sounds. They

demonstrated the potential of deep learning

in accurately classifying CHF based on heart

sound analysis.Acharya et al. (2020)

proposed a hybrid deep learning approach

that combines a CNN and a long short-term

memory (LSTM) network for CHF

diagnosis. Their model achieved an accuracy

of 91.2% in classifying heart sounds into

CHF and non-CHF categories. The

combination of CNN and LSTM allowed the

model to capture spatial and temporal

dependencies in heart sound signals.Sors et

al. (2019) utilized a deep learning algorithm

based on a CNN and a recurrent neural

network (RNN) for CHF detection using

heart sound recordings. Their model

achieved an accuracy of 94% and

demonstrated the capability to identify

subtle changes in heart sounds associated

with early-stage CHF. The combination of

CNN and RNN improved the model's

performance in capturing both local and

temporal features.Chazal et al. (2018)

developed a deep learning-based system

called "HeartMan" for automated detection

of CHF from heart sounds. Their model

employed a combination of CNNs and

RNNs and achieved an accuracy of 90% in

differentiating CHF from normal heart

sounds. The integration of CNNs and RNNs

allowed the model to effectively learn

relevant features from raw heart sound

data.Yan et al. (2020) proposed a method

called "HeartNet" for CHF detection based

on a deep learning architecture that

combines CNNs and bidirectional LSTMs.

Their model achieved an accuracy of 93.6%

in distinguishing CHF from normal heart

sounds. The incorporation of bidirectional

LSTMs enabled the model to capture both

past and future contextual information in

heart sound sequences.Kumar et al. (2019)

employed a deep belief network (DBN) for

CHF detection from heart sounds. Their

model achieved an accuracy of 91.33% and

demonstrated the potential of deep learning

in automated CHF diagnosis. The DBN

architecture allowed the model to learn

hierarchical representations of heart sound

data.Zhang et al. (2017) developed a hybrid

deep learning model that combines CNNs

and stacked autoencoders for CHF detection

from heart sounds. Their model achieved a

sensitivity of 93.12% and specificity of

94.65%, indicating the effectiveness of deep

learning in accurately classifying CHF. The

stacked autoencoders aided in automatic

feature extraction and representation
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learning.

These studies highlight the effectiveness of

ML and end-to-end deep learning techniques

in accurately detecting and classifying CHF

based on heart sound analysis. The

combination of CNNs, RNNs, LSTMs, and

other deep learning architectures enables the

models to learn relevant features directly

from raw heart sound data, improving

diagnostic accuracy. However, further

research is needed to validate these models

on larger and diverse datasets, assess their

generalizability, and explore their

integration into clinical practice for early

detection and management of CHF.

3. EXISTING SYSTEM:

The current clinical practice for the

detection and management of chronic heart

failure (CHF) involves a combination of

clinical assessment, medical history,

physical examination, and various

diagnostic tests. Here are some components

of the existing system for CHF:

1.Clinical Assessment: Healthcare

professionals evaluate patients for symptoms

commonly associated with CHF, such as

shortness of breath, fatigue, swelling in the

legs, and difficulty exercising. They also

consider risk factors like hypertension,

diabetes, and coronary artery disease.

2.Medical History: Physicians gather

information about the patient's medical

history, including previous heart conditions,

surgeries, medications, and lifestyle factors.

This information helps in assessing the

likelihood of CHF and its potential causes.

3.Physical Examination: A thorough

physical examination is conducted,

including listening to the heart sounds using

a stethoscope. Abnormal heart sounds, such

as murmurs, gallops, or changes in intensity,

may indicate underlying cardiac

abnormalities, including CHF.

DISADVANTAGES OF EXISTING

SYSTEM:

1. Subjectivity: The diagnosis of CHF in the

existing system heavily relies on subjective

clinical assessments and interpretations.

This subjectivity can introduce variability in

diagnosis and treatment decisions, leading to

inconsistencies in patient care.

2. Limited Sensitivity and Specificity: The

accuracy of clinical symptoms and physical

examinations in detecting CHF can be

limited, especially in early stages or when

symptoms are mild. This can result in

missed or delayed diagnoses, leading to



Volume XV Issue I1 2023 JUNE http://ijte.uk/

774

suboptimal management and potential

complications.

4. PROPOSED SYSTEM:

The proposed system for chronic heart

failure (CHF) aims to leverage machine

learning (ML) and end-to-end deep learning

techniques for enhanced detection,

monitoring, and management of CHF. Here

are some key components of the proposed

system:

1.Heart Sound Analysis: The system utilizes

ML algorithms and deep learning models to

analyze heart sound recordings. These

recordings can be obtained using digital

stethoscopes or wearable devices equipped

with heart sound sensors. The raw heart

sound data is preprocessed to remove noise

and artifacts, and relevant features are

extracted for CHF detection and

classification.

2.End-to-End Deep Learning Model: The

proposed system incorporates an end-to-end

deep learning model for CHF detection and

classification. This model takes the

preprocessed heart sound recordings as input

and automatically learns discriminative

features for CHF diagnosis. The deep

learning model can consist of convolutional

neural networks (CNNs), recurrent neural

networks (RNNs), long short-term memory

(LSTM) networks, or other suitable

architectures.

3.Training on Large and Diverse Datasets:

The deep learning model is trained on a

large dataset of heart sound recordings from

patients with and without CHF. This dataset

should be diverse and representative of

different demographics, including age,

gender, and comorbidities. The training

process involves optimizing the model

parameters using appropriate loss functions

and optimization algorithms.

ADVANTAGES OF PROPOSED

SYSTEM:

The proposed system for chronic heart

failure (CHF) based on machine learning

(ML) and end-to-end deep learning

techniques offers several advantages over

the existing system. Some of the key

advantages of the proposed system are:

1.Enhanced Accuracy: ML and deep

learning models have the potential to

significantly improve the accuracy of CHF

detection and classification based on heart

sound analysis. These models can learn

complex patterns and features from raw

heart sound data, leading to more precise

and objective diagnostic outcomes.
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2.Early Detection: The proposed system,

with its continuous monitoring capabilities,

can enable early detection of CHF

exacerbations or changes in cardiac function.

This proactive approach allows for timely

interventions and treatment adjustments,

potentially reducing hospitalizations and

improving patient outcomes.

5. MODULES:

DATA COLLECTION

Data used in this paper is collection of Heart

Sound audio.Heart sounds are the noises

generated by the beating heart and the

resultant flow of blood through it. In healthy

adults, there are two normal heart sounds,

often described as a lub and a dub (or dup),

that occur in sequence with each heartbeat.

These are the first heart sound (S1) and

second heart sound (S2), produced by the

closing of the atrioventricular valves and

semilunar valves, respectively.

DATA PRE-PROCESSING

Formatting: The data you have selected may

not be in a format that is suitable for you to

work with. The data may be in a relational

database and you would like it in a flat file,

or the data may be in a proprietary file

format and you would like it in a relational

database or a text file.

Cleaning: Cleaning data is the removal or

fixing of missing data. There may be data

instances that are incomplete and do not

carry the data you believe you need to

address the problem.

FEATURE EXTRATION

Next thing is to do Feature extraction is an

attribute reduction process. Unlike feature

selection, which ranks the existing attributes

according to their predictive significance,

feature extraction actually transforms the

attributes. The transformed attributes,

or features, are linear combinations of the

original attributes. Finally, our models are

trained using Classifier algorithm.

Mel Frequency Cepstral Coefficient

(MFCC)

The first step in any automatic speech

recognition system is to extract features i.e.

identify the components of the audio signal

that are good for identifying the linguistic

content and discarding all the other stuff

which carries information like background

noise, emotion etc.
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Fig.MFCC Block Diagram

6. RESULTS: 7. CONCLUSION

In conclusion, the detection and

management of chronic heart failure (CHF)

using machine learning (ML) and end-to-

end deep learning techniques have the

potential to revolutionize healthcare by

providing accurate and timely diagnosis,

monitoring, and personalized treatment

options. This technology leverages the

analysis of heart sound recordings to detect

CHF and classify its severity. Through

extensive research and development, the

proposed system demonstrates promising

results in accurately detecting and

classifying CHF based on heart sound

analysis. The end-to-end deep learning

approach allows the system to automatically

learn relevant features from raw heart sound

recordings, eliminating the need for manual

feature engineering.
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