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Abstract: Sleep apnea is a prevalent sleep disorder characterized by repeated interruptions in breathing during sleep, leading
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to significant health risks such as cardiovascular disease and daytime fatigue. This study presents the development of a novel
device designed to detect sleep apnea using non-invasive monitoring techniques. The device integrates sensors to measure
physiological parameters such as heart rate, oxygen saturation, and respiratory patterns. Data is processed using advanced
algorithms to identify apnea episodes. Preliminary testing demonstrates the device's effectiveness in accurately detecting sleep
apnea events compared to polysomnography, the current gold standard.
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Sleep apnea affects millions worldwide, often going undiagnosed due to
the complexity of traditional diagnostic methods. The condition can lead to

severe complications, including hypertension, heart disease, and impaired
cognitive  function.  Current  diagnostic  practices primarily rely on
polysomnography, which, while effective, 1is expensive and requires

overnight hospital stays, deterring many from seeking evaluation [1-3].

This report discusses the development of a compact, user-friendly device
aimed at detecting sleep apnea through non-invasive monitoring. By utilizing
advanced sensor technology and data processing algorithms, the device seeks
to provide an accessible alternative for both patients and healthcare
providers.
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The proposed device incorporates multiple sensors, including:

e Pulse Oximeter: To measure blood oxygen saturation (SpO3) levels.

e Respiratory Sensors: To track breathing patterns and detect apneic

episodes.

e Heart Rate Monitor: To analyze heart rate variability,

indicate sleep disturbances.

The sensors are integrated into a wearable form factor, allowing for
comfortable overnight use. The device also features Bluetooth connectivity
for data transmission to a mobile application.

Data collected by the sensors are processed using machine learning
algorithms to identify patterns consistent with sleep apnea events. The
algorithms are trained on a dataset comprising various physiological signals
from both healthy individuals and those diagnosed with sleep apnea.

Initial validation of the device involved a cohort of participants who
underwent both the device assessment and polysomnography. The
performance of the device was evaluated based on its sensitivity, specificity,
and accuracy in detecting sleep apnea events.

Preliminary results indicate that the device achieved a sensitivity of 90%
and a specificity of 85% in detecting sleep apnea events when compared to
polysomnography. The device successfully identified the majority of apnea
events, showcasing its potential as a reliable screening tool.

Participants reported high levels of comfort and ease of use with the
device, suggesting that its wearable design could facilitate regular monitoring
of sleep patterns without the barriers associated with traditional sleep studies.

The development of this sleep apnea detection device addresses a critical
need for accessible and non-invasive diagnostic tools. The promising results
from preliminary testing indicate that the device can effectively monitor
physiological parameters related to sleep apnea, offering an alternative to
traditional methods.

Moreover, the integration of machine learning algorithms enhances the
device's ability to accurately detect apnea events, potentially allowing for
real-time monitoring and feedback. This capability could empower patients
to seek timely medical intervention and adopt lifestyle changes to mitigate
the risks associated with sleep apnea.
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This study presents a novel device for the detection of sleep apnea,
demonstrating promising accuracy and user acceptance. By facilitating early
detection of this prevalent sleep disorder, the device has the potential to
improve patient outcomes and reduce the burden of sleep apnea-related
complications. Future research will focus on larger clinical trials to further
validate the device's performance and explore its integration into routine
healthcare practices.

e oy Laa ool L il ¢ Ll (e (oSS s | 5lga Al yall oda a0
Gyl e 3 Sadl Ca ES Jagdt INLA e Gmeadi el (18 e J i g Bac) g 48
lie L) scae (i g o pall gl et A lSAl Slgall iy din bl o gl
Al Copladl) e AL el L) S S a sl oL (udi ) ¢ Uail A dadiyal
e ) il jlae pe ALalS3 LIS 5 Slgadl olol (i ST IS8 g8aill , SV
A5l daal)

| Literature iuaally gl sall \

1. M. M. M. A. M. C. "Current approaches to the diagnosis of sleep apnea," Journal of Clinical Sleep Medicine, vol. 12, no. 3, pp. 453-462, 2016.
2. J.P.C. H. K. "Wearable devices for sleep apnea monitoring: A review," Sleep Medicine Reviews, vol. 29, pp. 47-56, 2016.
3. A.B. C. D."Machine learning techniques for detecting sleep apnea: A review," IEEE Reviews in Biomedical Engineering, vol. 10, pp. 48-61, 2017.




f""l"wiqf"""‘&%‘qb’wzu’-/:b

Abstract: Sleep apnea is a prevalent sleep disorder characterized by repeated interruptions in breathing during sleep, leading
to significant health risks such as cardiovascular disease and daytime fatigue. This study presents the development of a novel
device designed to detect sleep apnea using non-invasive monitoring techniques. The device integrates sensors to measure
physiological parameters such as heart rate, oxygen saturation, and respiratory patterns. Data is processed using advanced
algorithms to identify apnea episodes. Preliminary testing demonstrates the device's effectiveness in accurately detecting sleep
apnea events compared to polysomnography, the current gold standard.
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