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Data Analysis for Monitoring System Using Pillow and Bed Plugin Sensors
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Abstract: According to the recent trend toward nuclear families, expectations for monitoring systems of solitary
aged people have been raised among local communities. Although the existing monitoring systems mainly use motion
sensors such as infrared sensors, they have difficulty in detecting an emergency situation during sleeping in realtime.
To solve the problem, we have been studying a monitoring system using sensors included in pillow and bed. In this
study, we report experimental results and analysis of 24-hours monitoring, and discuss obtained knowledge and future
outlook.
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Fig.2 Sketch of pillow sensor

Fig.3 Picture of pillow sensor
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Fig.4 Sketch of bed sensor
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3.3 ESuE

BN o/OoNDEITELEIIN LT, ANOMEIZ & b H)

WRIEZEAL - R - BREIIEIC & B2 b & i U 7z,

A, T4 VR WERHE VYA SR NEEE, B—
AT 4 )VR (S 0 ~10Hz) (@ UL THEAERK 1 X2k
£3 5.

B. BREZAL : A TRONZETOERLITEE 0.5 HEIOZE
HEErREL, IhE 1 HEOLHE 50~120 FEICHYF
BNV RNAT 4 VR (R - 0.8~2.0Hz) IZ87 .

C. IE : A THONLESOERATERE 2 BHOLH &%
BHL, Zhz 1 2R OFRE 12~30 ENZHYS S 53 K
NAT 4 VA (Bl 0 0.2~0.5Hz) (28T,



2016
IFE

D. BAREE : A TRONZEFSOENLTHEE 5 B OZET)
BEHEHL, IhE2o— 12700 & (EifHE : ~0.1Hz)
2@

BT ANRMMBUZIINR—T — A7 4 VR ER, @) v 7

Vi 1dB, BHIEER = EIX 40dB & 5%E L7z, PAFE, EiRo&uL

HE2ZhZTNUE A, B, C, D, U THONDEEE2TNT

NG A, B, C,D ¥ 5.

BB NE T T XL, 74NVE) VT EFHRD
BHOAT, YUV R—RaAvCa—RXDESREARY 77
PCTHYTNRA LLHEDWEETH D, EESHES LOEFL
I A 770121, ZNEN Python & Scipy % A\ CALEIZ 2
T AWM ZFHAIL 2. 100Hz - 60 SEOESICH LT, @EOT
22 v 7 PC(CPU: Intel Core i7-5930K 3.50GHz, Memory
16.0GB) % i\ /2 & S IR E L 21§/ % Table 1 12RT

Table 1 Process time

’ Process || timels] ‘
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C 0.489
D 0.451
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Fig.7 Arterial blood pressure
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Fig.8 Breath vibration
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Fig.9 Variation of body vibration
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Table 2 Average amplitudes at rest [mV]

Subject | CHO | CH1 | CH2 | CH3 | CH4 | CHS |

l(male) | 91.2 | 17.2 [81 [42 [52 [61
2(male) || 572 | 122 |88 |37 |99 |105
3(female) | 50.1 | 185 | 9.9 | 3.3 |85 | 7.2
A(female) | 47.6 | 25.6 | 14.8 | 41 |92 | 22.2
5(male) | 706 | 21.8 | 87 |35 |75 |85

| Average [ 633 | 191 [ 1001 |38 |81 |109 |
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Table 3 Accuracy of detection [%)]

’ Subject H left the bed | awakeness
1(male) 100.0 88.7
2(male) 100.0 81.1
3(female) || 100.0 76.7
4(female) || 100.0 76.9
5(male) 100.0 47.0
Average 100.0 74.1
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