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A Non-Wearable Smart Sleep Monitoring System

Yujin Ko*, Huhnkuk Lim**

O OoF
= =

2 AToAE ARAY 2t e ZUEE A2ES 28T AHARE o A2Ele T aE s
249 ZUEY HolgE 2uld & B dLieth Aj A2ge 7]E dojeE tuto]2r) 2E
= A8 wug, A mE 4 13, 2 A o AT SH] A tike 2 AAET Ak Al
2R G ANAY 255 75 AHESEL, E Folle mEdl ol £H HoHE AT At Al
2HS URE £4Y AM, 255 AA, &8 AXE B FE FlolEE FHEH, £ 249 RS
Eol7] fJall w= Y AADHNSF, National Sleep Foundation)o] % 2 37} 7]&& 283l3ch A9 2uf
E 0 BUEY A2E2 7]E A2ElE vlaste] BlFR] 7RI Hakeh @4 A, W 3 b
S, A, v daes B 5o ARe Aledh

Abstract

This study introduces a non-wearable smart sleep monitoring system. Through this system, users receive sleep
monitoring data measured during sleep via the mobile app. It is presented as an alternative to overcome limitations
such as the inconvenience of wearing existing wearable devices, measurement deviation according to posture, and heat
generation problems. The proposed system usually uses a clock and temperature and humidity function, and during
sleep, it measures sleep data by placing it on bedside. Sleep data were collected through built-in temperature and
humidity sensors, motion sensors, and sound sensors, and data from the National Sleep Foundation (NSF) was applied
as sleep quality evaluation criteria to increase reliability. Users can monitor their sleep data and control the device
through the app. The proposed smart sleep monitoring system provides a comfortable sleep environment due to

non-wearable, low burn potential, low cost and algorithm complexity, compared to existing systems.
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Smart Sleep Sensing System
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Fig. 1. System configuration
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Table 1. Sleep quality measurement indicator and score

Sleep score 0 1 2
3 hours or The 7 hours or
. less or 13 .
Sleep time remaining more and 9
hours or more
. range hours or less
adaptive
9 degress or The 16 degrees or
less or 26 =
Temperature remaining | more and 20
degrees or
range degrees or less
more
19% or less The 40% or more
Humidity or 80% or remaining and 60% or
more range less
) The
81 times or . .
Snore remaining |60 times or less
more
range
Motion 10 times or The_ .
: remaining | 5 times or less
detection more
range
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Table 2. Comparison between the smart sleep monitoring
systems

eature|\Wearable/ Bum | Aop Sleep Algorithm
non~ tential|control| Cost score complexity]
System\ | wearable PO deviation
Apple

watch |Wearable| Yes | Yes [High| +1.3 High
series 8

Kardia ) '
band Wearable| Yes | Yes |High 1.3 High
Sleep Non-

routine |wearable No | Yes |High| -14.1 High

Proposed| Non-

No | Yes |Low| -4.1 Low

system | wearable
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