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Estimating sleep quality using vibration data during sleep using a mat-type pressure sensor

*Y. Tajima (Shiga University of The Center for Data Science Education and Research)

Abstract—

Currently, it is said that about 20% of the population suffers from sleep disorders (from mild

symptoms such as difficulty falling asleep to severe symptoms such as hypersomnia and insomnia). Not only
short sleep time but also sleep deterioration of quality is also regarded as a problem. In general, sleep quality is
diagnosed by polysomnography overnight from various viewpoints such as sleep stage which is indexes of
sleep depth, number of awakenings, and sleep latency. There Is a problem that the physical load is heavy be-
cause it is essential to measure sleep while wearing a highly restrictive measuring device. Therefore, this study
aims at early detection of sleep disorders and sleep management by estimating the quality of sleep more easily
than diagnosing by polysomnography by using the biological vibration data during sleep measured from a

mat-type pressure Sensor.
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Fig. 1: Sleep progress chart
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Fig. 2: Biological vibration data for 1 hour from the
turn-off time
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Fig. 3: Comparison of biological vibration data for 5 minutes after going to bed and falling asleep
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Table. 1: Result of falling sleep estimation
Correct sleep time by PSG 23:18:40
Proposed method (1) 23:19:59
Proposed method (2) 23:13:13
Proposed method (3) 23:14:54
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Fig. 4: Results of sleep onset estimation of the Proposed
method (1), (2)

Fig. 4 12, 12ETFEQ) L QD AIEHEER R4 =T,
ORI IIERFE CH 0, HEXABOEZ R, Bo
FERRTARBN O, FRVOERIT PSG BEIC L > TRl sh
ToNHREERE], A Lo Do SHBITIRETIEQ), HAEDA
BUITRBETIEQOARMEER M 287, KOFER LY,
FERTIE(L) TIHIE MARENOK X 72 (RE) 23FAE L 72V iR
PLE CAIRZHERET, IBEFEQ) TIMEENAET S
ZEPHBETHRLI DRI ETAIREHE L TV

ZEnbns. SRIO#HERE O ARIZE D E TORE)
E LT, (R E N GARBIOMEN T, (Kihn
A UZRURIIZZE D AIRIZE S TWAH Z b,
ZDT-, BEFIHEQDHNALIV/NSDFER L 725
oo LinL, ZHUCIHEANEDFET H 2 ERBRES
Na7=8, i38558 OMEIRT — X 2B\ T b IRk
OHEEERETDHZ ERkEND. £, RETFIEE)
WL TIE, OHOSBIIAIREZE TREL 2L, A
RO ENLEIL Lo, FD=, LHOES
BAICE D K& B r20, EBRT—2Z1NERL,
FEAM R BIEIE N FTRE THIUT IR TH D Z LA,
AENDN, HERT — & N7 WGBTS N T
fb+pZenBEZLNRS.

6 HHYIS

AHFZETIX, HEEFITHEA b L AN L S
B OMERZEHT S L2 BRI, v MUOE )+
VY EAWCREOEOHETE ® Hig L1z, BRI,
WEHR OB BAFR 9 2 BEIRZEH D 5 B ABR 72 & NS AR
BFoOREEIZER L, EJke oY L0 S5 A KiIRE)
T =N HARE) & OEE LHEE ERA T, R
EEBIZXLY, SoMoKEOSEEE WS Z & TAIR
KD BRI 72 B C b D IRBOBEFEE MK T2 2 & %2
EL, 10EBEOXLVTAIREZHEET D Z LK.
LSHOFEE LTI, BRESEHINSE, AoEorR
AT HE LB, MOMEREROWEEZHEE L, ERO
BOFHMNEEHNLT D2 EThD.

SEXH

1) "GENDER EQUALITY". Gender Data Portal 2019.
https://www.oecd.org/gender/data/

2) “HEEES < Y O OMEREES 2014, JEA 518
44 https:/Awvww.mhlw.go.jp/file/06-Seisakujouhou-10900000-
Kenkoukyoku/0000047221.pdf

3) "HBHUEXFEM BB ISR B aEE B
CUENER
https://iww.mlit.go.jp/jidosha/anzen/subcontents/data/statisti
€s56.pdf

4) Rechtschaffen, Allan.: “A manual of standardized terminol-
ogy, techniques and scoring system for sleep stages of human
subjects”, Brain information service, 1968.

5) ZmvEdE, WRE—.: ‘U =7 7GRN LSRR
FL O OFEFEOMEROLE . N A AT =X LR
&, Vol.35, No.1, pp.21-27, 2011.

6) A, B —, KEFE—, EWEE PR
=2 U 7 X HIERAKREHEE” | 2016.

7)) B, 8RR, ITRE L “RIROD7Z O DR
HELHERE=Z AT L” | ]WZE L E2—, Vol6l,
No.10, pp.41-44, 2006.

8) MBS, WA “HREREER G AER T — X
\Z & DIERBRREOHEE” |, FHAI B BT S5 SCE,
Vol.38, No.7, pp.581-589, 2002.

9) WHNE BB, BEMRIA, E)5 R & AREYC K 2 Ik
IR D% & MEIRBE M OHEE” . FHAI B BRI T 250
SC#E, Vol.42, No.4, pp.404-410, 2006.



