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Baby Sleep State Estimation by Non-Restraint Sensor Mat
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Abstract: Recently, a childcare environment is changing because of a growth in nuclear families. As a result, many young
mothers would become nervous on childcare. Especially, a baby's night cry often causes mother's stress in early childcare.
Furthermore, a baby's night cry is caused by baby's irregular sleep-wake rhythm. Therefore, we focus on a baby's sleep
rhythm in order to decrease mother's stress. However, baby's sleep rhythm measurement is difficult to use to restraint type
sensors of electroencephalograph etc. by a psychological factor of mother's. We propose estimation method of baby's sleep
rhythm and sleep state by non-restraint sensor. In this study, we verify visualization of baby's sleep state by non-restraint
sensor mat. The estimation method can visualize sleep states of active and quiet sleep by baby's vibration sound data from
the sensor mat. Therefore, we believe that the estimation method is effective for the visualization of baby's sleep rhythm.
Key Words: Childcare Support, Sleep Rhythm of Baby’s, Night Crying, Awakening, Sleep Sensor.
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Fig. 1 Overview of data analysis
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Fig. 2 Overview of experimental Setting

Table 1 Experimental condition

Age in month | The age of 3 - 7 months
Sex Man
Weight 5.9kg — 7.6kg

1. 2013/09/27 22:30~06:46
2013/11/06 23:28~08:56
2014/01/22 23:39~07:00
2014/01/28 23:11~06:50

Experimental 2
date and hour | 3-
4

4. R
Fig. 31CHZ T o7z 4RIy Y~y MDD T —

HEETAIATOT =N EMAICE D ELRERZ

IRT. ETAIATOTFT—E0E, KEICHRLIREE, P

Tl DI N - Z LTRESCHZ ST 2RERR LR

7o, IRH XY, ETFIATNLOREEZLLTD 7 DI

SRR LT,

1. Sleep state: H %25 > TU\ % R HE % AR

2. Awake state: WLWTITWARWAHZBITCHAY %
BELTWD LD ke IR

3. Beforecry: M BIOFEH L TWDNELRID
NEIRD TR VREE

4.  Cry: 5E&IINVTIRTE(CL T WHHL)

5. Absence: fEENHLEX ez TR~y D ENS

DN N 72 < T o T2 IR BE B RAE
6. Milki I7 ZRATWDIRRE
7. Unknown: 7 AT OFT — & BILHERR R A VIR EE

1B oERTIE, LIREAES 3 » AT, HEORE
NW2EHY, TOMERNBPLELZBE L0220k
VY O ERBNRWE WO REER 2 [EE - 57, H
RN 4 » HOBICAT o 72 2 M O EBRTIX, EHOR
BN 1A Z ~»7-. 3MEIE L 4BEORER, £EH£7 7 H
FIOWHZITo72. 3 BIHOFERTIE, ERORENEZ S
T, 4EEOERTIE, 1LEIORERH > =BT D% 2
LR lemoll=, BB/ ENNZD L) BRIREIIARD
niginoiz.

Fig.4~7 12 1~4 [a] H D FHA - AT SR 0> & D IRE) D A #E (2
K0 53HE U T B REAR & i AT K QYR REAR 7> © BhIEIR £ To
1E#E U-ER A 27”9, Fig. 4 L0, KEICBIT 2%
FEAN 2 [Ef = o7c. BEIRESNL, SMcTEEOZ. §F
MERR, BIEIR2SREERICAIT CE< 2> TWA. Fig. 5 £V



Experimental date and hour: 1
22:30 1:14

Sensor data

LIFE2015 20154E9 A 7 H—9 H &l (JuINPEHEKRS)

4:49 6:46

: AR b P — P B

Video camera ‘ Imﬂm

[l |

Experimental date and hour: 2
23:28

Sensor data
Video camera ‘
Experimental date and hour: 3

23:39

Sensor data |T| — H —+

Video camera

4:39 8:56

L1 I

7:02

Experimental date and hour: 4
23:11

Sensor data

L A 1 “l. .;' . “ Im
LA r ! "

Video camera ‘

)
I Ll

Sleep state Awake state Before cry

Fig. 3 Experiment results
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