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Abstract—Obstructive sleep apnea (OSA) is a prevalent
disorder giving detailed reports of difficulties and
disruptions in breathing at night. This occurs due to
breakdown of the upper respiratory tract. The throat
muscles constrict and upper airways are blocked and thus
the person experiences difficulties in breathing. In order to
overcome these difficulties, we have designed a sleep aid
which plays a music with prompting tones that helps in
emphasizing the breathing of a person during sleep and
detect OSA by measuring parameters such as heart rate and
blood oxygen saturation level. It also detects the sleep
duration and induction time. These are recorded and sent
via a Wi-Fi module to a web portal where itis displayed.

Keywords —Obstructive sleep apnea, sleep aids, heart rate,
blood oxygen saturation, sleep duration, sleep induction time.

L INTRODUCTION

Obstructive sleep apnea (OSA) is a type of disease
that 15 described by pauses m breathmg durmg sleep.
The passage through the larynx,  pharynx,
oesophagus and the trachea slacken and the amways
are blocked when the person i sleepmg [4]. There
may be chokmg or snortmg sounds as breathmng
begns agam. It leads repetitive nocturnal breathing
cessations and complications like hypertension,
cardiac stroke, and diabetes. This affects the normal
sleepmg pattern and the person experiences tredness
and mritation durmg the day [6].

Risk factors mclide obesity which s a heredity
factor, constricted amways, enlarged tonsis, diabetes,
strokes, cardiovascular disease and digestive diseases
[3].

A. Objective

To emphasize the breathmg of a person at mght,

reduce the risk of cardiovascular diseases m order to

make people aware of the effects of undiagnosed
sleep apnea and to monitor one’s sleep.
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B. Mechanism

When a person stops breathmg, the blood stream
is filled with swphis of carbon dioxide. The bram
signals to awaken a patient from sleep and breathe m
ar. So, as to overcome these drawbacks, “sleep
aids”, have been brought m to replace the sleepmg
pills prescribed by doctors for speedy recovery [13].

II. EXISTING TECHNIQUE

Sleep  specialists  provide remedies for
mducmg sleep m a person mamly through breathng
exercises [12]. 2BREATHE 15 a device which helps
a person to mprove the breathmg usmg a device-
which 15 guided breathmg tones. Durmg this sleep
mducmg period, 2BREATHE transforms one's
breathing rate mto slep mducmg tones. The tones
are such that 1t sedates and gradually guide the
person to contmmed expration and moderate
breathmg. Withm a certam period. the patient feels
relaxed for mducmg deep sleep. It’s used for a
maxmmm of 10 mmutes a day to 40 mmutes per
week.

The wearable can be taken off afier a period
of 10 mmutes or contmue to breathe with the
guiding tones until deep sleep i1s detected.

A. Procedure
Step 1: Breathe

The person wears the device before gomg to
sleep around the waist for mhalation and exhalation.
Usmg Bluetooth enabled smart phone; the breathng
movements are bemg transferred as shown m Fig 1.

Step 2: Breathe in-sync

The 2BREATHE device helps to convert the
breathing rate of the patient mto tones that will assist
m sustamed expmation. The person keeps pace with
the assistmg tones to sleep as shown m Fig.1.
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Fig 1. Breathe and breathe m-sync.

Step 3: Remove Sensor or Allow Yourself to Fall
Asleep

When the person reaches the 7 minutes goal
the person can termmate the phase manually;
remove the wearable and slep. The person
contmues to breathe and goes along with the tones
until the person reposes.

As the tones contmue to guide the person to
extend the expmation and moderate breathmg, the
person begmns to doze off It turns out to be difficult
to listen to the tones and thus the person enters a
resting state as shown m Fig.2.The patient reaches a
relaxed state. Once sleep 15 detected, 2BREATHE
automatically turns off

Step 4: Track & Review

At the end of each session, 2BREATHE
yields the results of the actvity as shown m Fig.2.
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Fig2. Resting state and track and review.

111. PROPOSED METHOD

The proposed method has overcome the
existmg method with additional features. The
proposed sleep aid 15 SLEEP OFF. In order to mduce
sleep, a music which 15 slow. quiet and with mmmal
modulation 15 sutable than other music [1]. Thus the
guiding tone along with the music helps mprove the
person’s breathmg patterns and mduces sleep withm
5 to 10 mmutes.
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In order to enswe effective breathmg, a mode
selector 1s also mcorporated where the person can
switch between slow, medum and fast mode
according to the patient’s requrements.

The parameters measwred are SpO: level and
heart rate. These parameters are useful m
determmmg the level of apnea mdex m a person as
sleep apnea leads to cardiovascular diseases.

A. Block diagram

This block diagram as shown m Fig.3.depicts
the hardware and sensor units used m the device. It
consists of a NodeMCU which s an open source
platform for the IoT (Internet of Things) application
and the driver unit for the SLEEPOFF device. All
the sensors are comnected to this one common unit
from where all the data recorded is sent over the Wi-
Fi segment to the web application for the patient to
view the sleep reports.

POWER SUPPLY

|

H Wi-Fi MIODULE |

AUDIO PLAYBACK
DEVICE

HEART BEAT
SENSOR

PULSE OXIMETER
SENSOR

NodeMCU

SPEAKER

ACCELEROMETER

Fig 3. Block diagram of SLEEPOFF.

B. Hardware

Hardware components used for SLEEPOFF 1s
explamed. NodeMCU is an open sowce [oT based
platform with a WiFi chip. It has analog and digial
pms. The data from all the sensors is acquwed m
analog from and s converted to digital form. These
digital data are transferred to the web application
through the Wi-Fi module.

The 3 axis accelerometer has extremely low
nose and reduces power consumption. It senses the
breathmg patterns and tossmg movements of the
patients. It produces an analog output voltage which
15 transferred to the NodeMCU for finther processing
m the web application. SpO> sensor 1 used to
measwure the oxygen saturation level of blood.
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It 15 based on the prmciple of the amount of
mftared Lght absorbed by the blood. It 5 a low cost
Sensor.

The audio playback device 15 used for high
quality recordmg with 11 mmutes of audio playback.
The playback device plays the slow music with the
guiding tones based on the output obtamed from the
accelerometer. The speaker converts electrical signals
from the audio playback device to sound waves with
firther amplification.

C. Software

The software architechwe 15 developed m a
webpage as shown m Fig4. for allowmg the user to
view the slep history. The wuser has a unique
username and password to logm to view the sleep
records. Software tools used are PHP and HTML
(Hypertext Markup Language).

Sleep Aid For Obstructive Sleep Apnea

Login te your account

Fig4. Webpage for user logm.

PHP 1 an open sowce hypertext pre-
processor which s used for web development by
embeddmg 1t with HTML.

HTML 15 most widely used markup language
for creatmg web pages and applications. Usmg an
easy-to-use web portal with a Wi-Fi module for
transferrmg data through an IoT platform s user
friendly.

1) Database

The database s used to record and store the
patient’s sleep history as shown m Fig5. The
database consists of the following:
Date and time details: Records the sleep mduction
time, date and sleep duration
Apnea details: It records and displays the SpO- level
and heart rate. The data can be retamed up to one
week and new enfries can be made firther on
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Fig.5. Sleep history

Mode selector:

The mode selector as shown m Fig.6.15 used
for settmg the mode as slow, medum or fast as per
the patient’s requirements to mduce sleep better.

This helps m better breathmg patterns accordmg to
the mode chosen.
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Fig.6. Mode selector

Communication with the server:

The body movements and breathmg patterns
are recorded and data is transferred to the server. The
PHP programmmg language allows for easy use of
web portal to comnect to the server through Wi-Fi
module across the IoT platform for processmg of
data. Affer processmg, the results obtamed are sent to
the server and 18 smulfaneously stored m the
database and displayed on the webpage.

IV. ADVANTAGES AND LIMITATIONS

The various advantages of usmg these devices
mchude:

e In order to lead a healthy Ifestyle, adequate
sleep 15 necessary as it benefits heart and
mind.

e The proposed slep aid measwes the
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parameters such as SpO: level and heart rate
durmg sleep.

e These devices are useful especially for
women aged, 50 to 75 as thewr sleep patterns
are disturbed due to illness.

e Slep mducble devices help reduce stress
levels and controls cholesterol and blood
pressure.

The  hmttation mmposed 1 that the
contmuously monttormg heart rate and SpO:
sensors may yield gross values.

V. CONCLUSION

Obstructive sleep apnea disrupts an mdvidual's
breathmg durng sleep and i can lead to headaches,
frustrations and drowsmess dwmg daytmme and
also leads to cardiovascular diseases. OSA can be
detected, diagnosed and cured eventually using
sleep aids as they prove to be more effective than
other methods.

The proposed device, SLEEPOFF 15 designed
to ensure comfort and mmimize sleep disruption. It
captures the breathmg patterns, heart rate, blood
oxygen safuration level and monttors one’s sleep.
These  addiional features  mcorporated m
SLEEPOFF makes it more easier for trackmg sleep
qualty and to detect OSA. as blood oxygen
saturation levels drop and heart rate mcreases when
a person temporarily stops breathmg durmg sleep.

a) Future Scope

The data recorded can be sent to the physicians
and they can prescribe medications m the
respective blog for each patient. The music played
through the speaker can be modified by fittmg

earphones.
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