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ABSTRACT

This paper introduces an automated approach to identify the existence of Resistant
Obstructive Sleep Apnea depending on breathing signal. The behavior of the breathing
sounds is carried by decision making sound interval that detect respiratory signal when
breathe and hold breathing. We have used the capability of recording breathing sound
by a microphone and analyzed by sound frequency presence. Whether the recording
data is abnormal has been analyzed with Audacity software. Respiratory signals are
successfully analyzed by the decision making sound interval frequency made with 89.4%
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INTRODUCTION

Sleep apnea (SA) is probably a malignant sleep disorder
that starts with shortness of breath. It is caused
recurrent events of complete (apnea) or partial
(hypopnea) blockage of upward airway while sleep
Long-term sleep apnea can have devastating health
consequences. It may increase the incident of
hypertension, diabetes, and heart problems. The
innate kind of sleep apnea is obstructive sleep apnea
(OSA). Snoring is common symptom of OSA. [1] It is not
possible to find patients who have OSA but do not have
a snoring. OSA is called when breathing is interrupted
in the sleep. Apnea Hypopnea Index (AHI) is a metrics
that quantify the rigidity of this disorder. The
appearance of SA is nearly 3% to 7% in male and 2% to
5% in female. 71 people were sleep related accident in
every one hundred, because of sleep apnea. [2] Disease
predominance is higher in various populace subsets, for
example, corpulent or older groups. For example, 30 to
60 years of a particular group, the predominance of an
AHI 5 which is found in 24% in male and 9% in female.
[3] Over and above, the extent of undiscovered SA
patients is observed to be a lot higher. Among an
example of 4,925 utilized grown-ups in the ordinary
populace, the undiscovered were 98% of female and
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90% male with SAS, and 93% of female and 82% of male
with moderate to serious SAS. [4] Routine clinical visits
and blood tests generally do not detect SA.
Furthermore, SA diagnosis is significant since there is
hostile hygiene danger of this disease, inclusion
daytime hyper somnolence, neurocognitive
dysfunction, cardiovascular  disease, = metabolic
dysfunction and respiratory failure [5]. In Bangladesh,
because of the lack of medical diagnostic facilities and
lack of diagnostic tools, there is a limit to the medical
system and a large number of people waiting for
inexpensive Clinicalsleep problem detecting device.
The most frequent syndrome of OSA comprises nerves,
night tension, sweating and restless sleep. Moreover,
like all sleep disorders, sleeping syndrome does not
occur at night only. Our methodology is depending on
the sound recording that detects OSA syndrome. This
paper introduces an automated approach to identify
the existence of resistant OSA depending on respiratory
acoustic signal. The behavior of the breathing sounds is
used to detect the distance of the sound, which is used
to detect acoustic respiratory signal while breathing.
We have used the capability of recording breathing
sound and decided whether the interval of two
breathing cycle is normal or abnormal. Generally,
abnormal sounds cycle interval is bigger than normal.
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Our system detects that interval and gives decision on
this basis. evaluations of TENS in pregnant and laboring
women have consistently reported reduced lower-back
discomfort, decreased contraction pain, and enhanced
maternal satisfaction[7]. Meanwhile, advanced sensor-
fusion methods using motion tracking—such as
accelerometer-gyroscope combinations—have been
shown to accurately quantify contraction phases,
enabling intelligent decision- making in labor
monitoring systems [8]. Recent studies have also
identified the importance of designing regulated low-
frequency stimulation circuits for obstetric use,
highlighting the role of microcontroller-based systems
in achieving high precision and safety [9]. Collectively,
these contributions demonstrate the growing relevance
of smart, wearable, and sensor-assisted pain-relief
systems. They also underline the unique advantages of
combining TENS therapy with wireless monitoring and
adaptive control. The insights provided by these
studies form the foundation for the development of the
proposed microcontroller-based TENS device tailored
specifically for maternal labor pain management.

This research study's purpose is to propose a system
that uses a cheap wearable device to take breathing
sound and the decision making sound interval gives the
result for detecting sleep apnea disorder. The other
part of the article is arranged as follows: in section I,
Il the related works and methodology have been
elaborated with a distinguishing destination to the
justness of the classier algorithms respectively. In
section IV the experiential aftermath of this analysis
has been clarified with the impulsion to justify the
novelty of this exploration work. Finally, this research
paper is terminated with section V. Il. RELATED WORKS
Focusing on this subject, several sleep apnea detection
algorithm and activation techniques are proposed.
Khaled Elleithy et al. applied to quantify the vitality of
the acous tic respiratory symptom during breath and
breath hold. The description of their denotation of
calculation is tried on gen uine respiratory symptom
and result showing that the VAD algorithm is valuable
as a prudent device for the division of breath into
sound and quiet section. Apnea events may occur 5 to
30 times an hour and may occur up to four hundred
times per night in those with severe SA [6]. E. Dafna et
al. applied a novel system (method) in sleep
characteristic analysis. Their intention is to identify a
substitute non-contact process for diagnosing and
detecting sleep related disease depending on
respiratory signal techniques [7]. JE Mietus et al.
applied an automated method to diagnose and quantify
OSA from single-lead electrocardiograms depends on
the detection of the repeated oscillations in cardiac
inter beat intervals thaSurrel et al. used an energy
efficient OSA detection technique which can straight
away run on an energy-constrained clothing device [9].
Nandakumar Selvaraj et al. used an algorithm that
selects features depending on statistical dispersion of
the nasal airflow respiration signal and detects apnea
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events on a per second basis [10]. Sleep Tests are
usually done to detect the disease. It is very costly.
The cost of testing for the disease in ordinary people in
developing countries is beyond their means. Our device
can be made at home at a very low cost. Because its
parts are commonly available in the local market. Due
to which it is easier to detect the disease at home. We
proposed a system that uses a short-range breathing
device. Which results in the diagnosis of sleep apnea by
making decisions based on breathing interval.

METHODOLOGY

We have divided our system in five main parts. At first
we have recorded breathing sound by our proposed
microphone system. Then respiratory signal is filtered
to remove the undesired low frequency components.
Then, the power with different window sizes of the
Fast Fourier Transform (FFT) is considered for the
filtered signal. Finally, we have conducted a decision
based on sound interval that makes the explorative
result

Fig. 2: Breathing Sound Recording Devices

A. Breathing Sound Recording We used a lithium
battery, a microphone that is set in the mask and a
memory card with a belt. This belt attaches Fig. 2:
Breathing Sound Recording Devices Fig. 3: Noise
Reduction the microphone to the cable [11]. The belt
must first be worn to check for apnea. Then turn on
the device and sleep with it. After waking up, the
recording has to be stopped. These recorded breathing
data are taken from the device. That recorded data is
stored on this device as WAV format. B. Noise
Reduction Noise Reduction of breathing sound is
necessary to obtain consistent useful data for
exploration and improve robustness in reduction of
noise. Breathing sound is filtering by Audacity
software.
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Fig. 4: Fast Fourier Transformation

First we have select the noise section and from there
we chose the pure data. Pure data is stored in a file for
testing. C. Fast Fourier Transformation (FFT) The
signals are time-domain signals in their raw arrange
ment. That is, whatever that signal is assessing, is an
element of time. In other words, the fields are time
(individual variables) when we create the signal, and
the other (dependent variable) is usually amplitude
[11]. At the point when we plot time domain signals,
we acquire a period sufficiency commitment of this
sign. This portrayal isn't generally the best depiction of
the sign for most sign preparing related applications. In
different cases, the greatest recognized information is
covered up in the recurrence substance of the sign.
The recurrence range of sign shows what frequencies
exist in the sign. To get the recurrence range, FFT is
utilized [11]. D. Decision making based on sound
interval Here we have first get sound data and sound
rate from breathing sound. Then we have got total
time of the data using equation, TotalSecond =
DatalLength SoundRate Fig. 5: Decision Making Based on
Sound Interval We have fixed apnea scale up to 100Hz
and split 1 second data depend on sound rate. Then we
have applied FFT for every 1 sec of data. Through this,
we have got the maximum frequency from FFT data. If
maximum frequency is same as the apnea scale, then
counting is done, otherwise moved to the next sec data
of FFT. When the apnea scale is equal or greater than
maximum value of Frequency and the value of count
variable is greater than 10 then abnormality is
predicted. The counting is done for every 1 sec of data
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using the above process. If the value of count variable
is less than 10 then it is assumed to be a normal
breathing sound. When the abnormality count is
greater than 5 per every hour of recorded sound then
sleep apnea detected, that can be calculated using this
condition: CountAbnormal > TotalSecond 5 3600 If this
condition is not true, then it is assumed that the
recorded data have no abnormalities.
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Fig. 5: Decision Making Based on Sound Interval

EXPERIMENTED RESULT ANALYSIS

All the data are collected from Khulna region which is
selected as experimental area. The data collection was
supervised by a concerned physician. Total 31 data are
taken from the dataset in which 23 are normal and 8
are abnormal. The information was taken from the
homes of the 31 people mentioned. Everyone wore the
device carefully, so as not to lose signal. Every time |
have saved the information in time.

TABLE I: Outcome

Actual Group Mool Pathadogical Acouracy
Mormial 3 2 L1305
Alasirmal B 1 2TE
Owerall il B4

CONCLUSION

Medical diagnosis is necessary to know about sleep
apnea syndrome. But this diagnosis is expensive and
marginal people cannot afford it. There is expensive
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medical device to detect sleep apnea syndrome. As a
result, many people dont have any information about
whether they are affected with OSA symp tom or not.
In advance detection of OSA can give huge benefits to
the affected people and save a life from being dropped
out. We have propounded a method to process signal
using signal processing algorithm and decided whether
the sound is normal or abnormal. The designed process
works better and provides satisfying results. After the
completion of design and implementation of the OSA
detection system, it is schematic to be empirically
tested in order to appreciate its validity and
practicality. We have presented cheaper wearable
device that can be afforded by any strata of people.
This will definitely lead to reduce the rate of mortality
by non-communicable diseases and create a positive
impact on health management in both developing and
under developed countries. However, even if the
disease can be detected with our device, a slip test is
needed to fully detect the stage of the disease.
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