
International Journal of Engineering Research in Computer Science and 

Engineering (IJERCSE) Vol 2, Issue 10, October 2015 

 

 

 

 44                     

 

 

 

Detection And Localization Of Sound Using 

Adaptive Learning Technique 
  ([1]Anil Kumar, [2]Dr. Manish Mann 

[1] Student, M.Tech ,[2] Associate Professor 

Email:anil36733@gmail.com, CSE , L.R.I.E.T Solan 

 

Abstract:  — In the field of artificial intelligence, Adaptive Learning Technique refers to the combination of artificial neural       networks. 

In this research paper the Adaptive Learning Technique has been implemented to carry out the Detection and Localization of Heart Sound 

(H.S). As heartbeat is an unavoidable source of interference of lung sounds recording. So, to overcome these problems a proposed Adaptive 

Learning Technique is used to detect and localize the sound of heart in different sounds and we are filtering the heart sound interference 

using High Pass Filter (H.P.F.) and Low Pass Filter (L.P.F.).The issue of Detection and Localization of heart sound source is discuss in this 

research paper in new algorithm for estimating heart sound location, based on Adaptive Learning Technique introduced and describe. 

Index Terms—Adaptive Learning Technique, Detection and Localization of Sound, Heart Sound,  Low Pass Filter, High Pass Filter. 

I. INTRODUCTION 

Sound confinement is the strategy for elucidating the 

position   of a sound source. It is an audience's capacity 

which is utilized to discover or recognize the careful area or 

cause of an identified sound in heading and separation. The 

mind uses slight contrasts in timing signs quality and 

unearthly to permit us to limit sound source. The 3-

dimensional position idea is utilized to express the 

restriction. To start with is the point of azimuth or level 

edge, second is the edge of height or vertical edge and last is 

separation or speed. The distinction in the passageway times 

between the ears, by the total sufficiency of high-recurrence 

sounds and by the unpredictable unearthly reflections from 

different parts of our bodies, including middle, shoulders, 

and so forth is known as the azimuth. Separation prompts 

are characterized as the loss of adequacy, loss of high 

frequencies, and the straight's proportion sign to the 

resounded sign is known as the separation signals. These 

signs are effectively interaual prompts. This is the little 

distinction between the two ears. It is depending on where 

the source is put, in this our head goes about as an 

obstruction to change the tone, force, and unearthly 

characteristics of the sound, assisting the with braining 

change where the sound radiated from. The scope of Lower 

frequencies, with longer wavelengths, diffracts the sound 

around the head and compelling the cerebrum to concentrate 

just on the staging signs from the source [1] 

A.Heart Sound 

Heart sounds are the fundamental important 

interruption in lung sound recording and examination. 

Therefore a few procedures had been created to reduction 

and cross out the heart sounds (HS) from lung sound 

records. The initial phase within many HS dismissal 

methods is to distinguish the sections as well as HS. 

Listening through stethoscope is the essential way to utilized  

 

 

by doctors for separate between the ordinarily or strange 

cardiovascular frameworks. Listening to the voices, 

originating from a cardiovascular valves through 

stethoscope, upon the circulation system running in the 

heart, doctors watch that there is any variation from the 

norm by respect to the heart or not. Thus, listening by means 

of stethoscope had get various impediments, frame the 

translating divergent heart sounds relies on upon listening to 

capacity, learning, and individual aptitude of the doctor. 

Such limits may be overcome by creating biomedical based 

choice emotionally supportive networks. In a biomedical-

based result emotionally supportive network has created for 

the classification of heart sound signs, which is acquired 

starting 120 subjects with ordinary, pneumonic and mitral 

stenosis heart valves ailments through stethoscope. Created 

plan was basically involved three stages; for example, 

highlight evacuation, measurement lessening or order. In 

highlight extraction stage, applying the two imperative 

techniques i.e. Discrete Fourier Transform (DFT) and Burg 

autoregressive (AR) range investigation system, highlights, 

representation heart sounds in recurrence space, was gotten. 

Acquired elements had lessened in lower measurements 

through Principal Component Analysis (PCA), being 

utilized as a part of a measurement decrease strategy. Heart 

sounds have grouped by connected the info to Artificial 

Neural Network (ANN) [9]. 

B.Heart Sound Classification 

1.Normal Heart Sound 

The heart sounds are ordinary in framework however 

peaceful, because of the vicinity of liquid between the heart 

and the stethoscope. Amid the cardiovascular cycle ordinary 

clamors produce inside of the heart that can be heard over the 

precordium and may gives abnormalities in cardiovascular 
structure or capacity. The normal clinical system to evaluate 
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heart capacity is by utilizing the stethoscope over the left half 

of the mid-section. The most widely recognized sounds are a 

rythmiclub dup; different unusual sounds incorporate are 

jogs, snaps,  rubs, and mumbles. Heart sounds are the 

commotions created by the pulsating heart and the resultant 

stream of blood through it are known as Heart sounds 

(particularly, the turbulence framed when the heart valves 

snap close). An analyst may utilize a stethoscope to listen for 

these one of a kind and clear sounds that gives essential 

capable of being heard information with respect to the heart's 

state to a prepared spectator in cardiovascular auscultation. In 

great and solid grown-ups, a lub and a name are two ordinary 

heart sounds, with every pulse that occur in arrangement. The 

two heart sounds are shaped by shutting the AV valves and 

semilunar valves: first heart sound (S1) and second heart 

sound (S2). Notwithstanding these typical sounds, an 

assortment of additional sounds may be available including 

heart mumbles, extrinsic sounds, and dash rhythms S3 and 

S4  

2.Murmur  

A mumble is arranged by admiration to its force 

(just delicate, perceptible, moderate, or uproarious), the point 

where the mumble is heard best on the mid-section divider 

(which help its restriction to a heart's piece or demanding 

valve), and the mumble's timing in the heart beat (in near to 

the first and second heart sounds).All mumbles not indicate 

variation from the heart's norm. Systolic mumbles, may be 

available truly in youngsters because of standard turbulence 

amid ventricular withdrawal and launch of blood, and not 

uncommonly in do exercise and in pregnancy. For the most 

part amid single cardiovascular cycle, two heart sounds 

(commonly speak to as 'lub-dup' or 'lub-name') that would he 

be able to hear over the mid-section through a stethoscope 

[11].  

The introductory sound is brought about by last 

piece of the atrio ventricular valves towards the begin of 

systole, and the other is created by the conclusion of the 

semilunar valves secure the pneumonic corridor aorta and at 

the opening of ventricular diastole. By Comparing heart 

mumble the sounds which are heard on the mid-section 

outside inside of the heart locale. They are enhanced and 

heard all the more apparently by means of stethoscope. These 

sounds are brought on through the vibrations of the standard 

heart cycle. They may be delivered by valvular activities, 

solid activity, movement of the heart, and blood as it goes 

through the heart. The starting heart sound (S1) is heard as a 

hard yet not pointed "lubb" sound [11].  

 

It comprises of four segments: a low-recurrence, feeble 

vibration brought about by ventricular decrease; a louder 

sound of higher scope of recurrence brought about by 

conclusion of the tricuspid and mitral valves vibration created 

by opening of the semilunar valves and at an opportune time 

arrival of blood from the ventricles, and a low-pitched 

vibration make by quick launch. The second heart sound (S2) 

is shorter or higher pitched than the to start with, is heard as a 

"dupp" and is framed by conclusion of the aspiratory and 
aortic valves. The third heart sound (S3) is extremely vague 

and is brought about by blood move rapidly into the 

ventricles. The fourth heart sound (S4) is once in a while 

perceptible in the regular heart yet can be demonstrate on 

realistic records. It is short and of low recurrence or power, 

and is brought about by atrial withdrawal. The vibrations 

emerge from blood stream into, from atrial muscle and 

widening of the ventricles [11].  

3.Extra Heart Sound 

The rarer extra heart sound structure dash rhythms 

and are heard in both typical and unusual circumstances 

[11]. 

Hamed Shamsi and I. Yucel Ozbek. Have presents 

most of heart sound cancellation algorithms to improve the 

quality of   lung sound use information about heart sound 

locations. Therefore, a reliable estimation of heart sound 

localizations within chest sound is a key issue to enhance 

the performance of heart sound cancellation algorithms. In 

this paper, we present a new technique to estimate locations 

of heart sound segments in chest sound using the temporal 

fuzzy c-means (TFCM) algorithm. [18] 

A lot of research has been work out on the 

locations of heart sound, But still there are being many 

problems to provide pure heart sound because heartbeat is 

an unavoidable source of interference of lung sounds 

recording. So, to overcome these problems a proposed 

adaptive learning technique is used to detect and localize the 

sound of heart in different sounds and we filtering the heart 

sound interference using high pass filter (H.P.F) and low 

pass filter (L.P.F). 

In this thesis adaptive learning technique has been 

implemented to carry out the Detection and Localization of 

sound samples.  

II. LITERATURE REVIEW 
A lot of research has been work out on the 

locations of heart sound,But still there are being many 

problems to provide pure heart sound.Heart sound 

localization in chest sound using temporal fuzzy c- means 

classification, this paper present a new technique to estimate 

locations of heart sound segments in chest sound using the 

temporal fuzzy c-means (TFCM) algorithm. Therefore, 

reliable estimation of heart sound localizations within chest 

sound is a key issue to enhance  performance of heart sound 

cancellation algorithm [18] .   

Detection of Heart Disease using Binary Particle 

Swarm Optimization, This paper introduces a computer-

aided diagnosis system of the heart valve disease using 

binary particle swarm optimization and support vector 

machine, in conjunction with K-nearest neighbor and with 

leave-one-out cross-validation [17].  

TDE-ILD-Based 2D Half Plane Real Time High 

Accuracy SoundSource Localization Using Only Two 

Microphones and Source Counting, The sound source 
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localization methods, can be divided into DOA, TDOA 

(ITD or TDE) and ILD based methods. 

DOA based methods need many microphones for 

high accuracy narrowband sound source localization. Also 

ILD based methods need high accuracy level measurement 

hardware and need one source to be enough dominant [16]. 

Fatih Ça lar, and Yucel ozbek, acquainted with estimated 

heart sound confinement inside of mid-section sound. In this 

proposed system, mid-section sound is isolated into edges 

and for each edge diverse sorts of acoustic components is 

separated. The acoustic components utilized amid this work 

are vitality, log-vitality and entropy by their round forms. 

Raised body calculation is utilized to distinguish the pulse 

areas. These methods have lower accuracy in raised body 

calculations [13]. 

Separation and localization of heart sound artefacts 

from respiratory data by a selection of eign triples in SSA, 

Pulmonary auscultation is a vastly using diagnosis method 

over centuries. Together with the breath sound, there is a 

possibility of hearing heart sound, since both sounds are 

originated from the human chest. For the electronic analysis 

of the breath sound, separation of heart sound (HS) is 

important. In this paper, the separation of HS is achieved by 

using a modified Singular Spectrum Analysis (SSA) 

method, by introducing a provision for adaptive selection of 

SSA parameters [28]. 

III. PROPOSED WORK 

In our proposed method sound localization having four 

different sound speaker samples taken, they all are in active 

mode. They produce different sound signals and object 

listen the all different sounds and object can identify the 

sounds they want to use. 

1. Research Methodology 

 The object having various mics which localize the sound. 

The mics on the object follow the technique of adaptive 

learning we can make the devices learn with the help of 

adaptive learning to detect the different sounds. MIC which 

receives high sound pitch, it stores the information of 

different sounds in database and object identifies those 

frequencies which they want to use. The saved heart sound 

will be filtered by elevated bypass riddle as well as small 

bypass riddle. Elevated bypass riddle resolve filter the heart 

sound on the basis of fixed frequency and other sounds will 

be neglected. The recorded sound will be pass throughout 

the elevated bypass as well as short bypass riddle. The 

filtered heart sound by the elevated-bypass riddle as well as 

small- bypass riddle. In both of the riddles is selected one of 

the best heartbeat sound. It provides faithful implementation 

of the fuzzy algorithm and gives more efficient result. 

 

The methodology of above work is divided into three 

parts: 

A.  Sound inputs 

B. Algorithm Steps 

C. Results and Discussions 

A . Sound inputs 

Fuzzy theory is the procedure of arrange the record 

as of a specified effort to creation by neuro fuzzy system. 

The record after that offer a source as of which result be 

able to exist complete.  

. 
Fig a. Different sound Sample 

The algorithm is based on credit system. Each task 

is assigned a unique credit based upon these three factors. 

Credit are  calculated using some particular algorithm for 

each parameter. 

B.Algorithm Steps 

Step-1. Applying adaptive learning technique to detect the 

Heart Sound inside Chest.  

Step-2. We adapted the TFCM algorithm and call it adaptive 

learning technique.   

Step-3. According just before the evaluation consequences, 

the arrangement concert of the future technique was most 

excellent in the midst of every one categorize. 

Step-4. In this research, the concept of digital signal 

processing is used  by which we detect the sound of heart by 

applying the adaptive learning technique. 

Step-5. We can capture the sound come from body then 

process that digital signal using low pass and   high pass 

filter and then compare that signal spectrum with database 

stored spectrum. 

C.Results And Discussions 

In this work different four impure heart sounds 

samples (mixture of lung sound) are used as input to 

proposed method. This proposed method helps to identify & 

localize pure heart sound.  

Heart Sound Localization 
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Fig b. Sound localization for speaker D 

Fig.b represents that when all the sound samples 

are in active mode, object D can be localized. Object wants 

to hear only particular MIC sounds all the other sounds are 

haring are disabled. 

 

 
Fig c. Sound localization for speaker B 

Fig.c depicted the sound samples of object B, when 

all the sound speaker are in active mode object B can be 

localized. Object wants to hear onlyparticular MIC sounds 

all the other sounds are hearing are disabled. 

Heart Sound Detection 

 
Fig.d Heart sound with original sound 

Fig.d depicts the heart sound sample is loaded . It 

gives the frequency time graph and signal spectrogram. In 

this parameter load the original heart sound 

 
Fig.e Heart Sound with noise in low pass filter 

Above Fig.e represents the noisy signals initially, 

we use low pass filter with 3000Hz frequency it create the 

information of the signal is between 0 to 5000Hz. In this 

spectrum load the heart sound with noise, click on play 

option to listen the heat sound with noise on low level filter. 

It gives the heart sound with noise and lower level of heart 

beat sound in low pass filter. 

 

 
Fig. f Heart Sound without noise in low pass filter 

  

The results shows in Fig. f describe the heart sound 

filtered with low pass with low frequency 3000Hz than its 

frequency is shown in the graph with time. In this parameter 

use filter to neglect the noisy data and play the de-noised 

sound.    
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Fig.g Heart Sound with noise in high pass filter 

 

Fig.g includes the processing of noisy signals 

throughout high pass filter with 7000Hz frequency it 

generate the input of the signal is 5000 to 10000Hz. In this 

spectrum load the heart sound with noise, click on play 

option to listen the heat sound with noise on high level filter. 

It gives the heart sound with noise and higher level of heart 

beat sound in high pass filter. 

 

 

Fig.h Heart Sound without noise in high pass filter 

Fig.h shows the filtration of Heart sound with high 

pass filter with high frequency 7000Hz than its frequency is 

shown in the graph with time. In this parameter use filter to 

neglect the noisy data and play the de-noised sound. After 

playing the De-noise sound, listen the sound very careful 

after using filter heartbeat is very pure and sound of the 

heartbeats level  high. 

IV. CONCLUSION 

Heart sound examination used for detect disease be 

hard while heart sound get overlap by other different sounds 

(lungs sounds, chest sound)  as the heart as well as further 

sounds signal partly cover within the point in time along 

with occurrence domain, remove other sounds  intrusion as 

of respiratory resonance recording be a large tough as well 

as hard mission. Mechanized respiratory noise learning is 

able to evaluate change inside heart sound, store records of 

the dimensions made, de-sound the signal of importance as 

of several artifact as well as inquisitiveness as well as 

generate graphical representation of typical characteristic of 

the respiratory sound toward help out through the analysis 

as well as action of victim pain as of a variety of disease. 

This technique is single of the capable mechanized 

technique near sense as well as removes the other segment 

as of HS. It is able to assist respiratory sound researchers 

toward take concerning improvement just before monitor 

also analysis of respiratory illness. The possible 

effectiveness of several methods used for remove further 

sound as of heart sound work taking place its capability just 

before execute inside a experimental set. Physical check 

through diagram way of the reconstruct signal established so 

as to heart sound has the main sound through rejection 

audible other sounds inside the set. As well, the projected 

method inside this thesis is extreme extra capable than 

further methods used for removing the other different 

sounds. This dissertation presents a superlative technique 

used for heart sound localization and detection as of (lungs 

sounds, chest sound) other different sounds. 
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