ZHERME L ZRANLEOEE

O

—k () R B CRig= L) 1EK R CRgE= L) 28 LB Glag= L) mdf AR (B0

Measurement of Heartbeat by Using Flexible Tactile Sensor Sheet

Kazuya MATSUO (RIKEN), matsuo@nagoya.riken.jp, Yo KATO (Tokai Rubber Inds.),
Atsuki SHIMIZU (Tokai Rubber Inds.), Shijie GUO (Tokai Rubber Inds.), and Toshiharu MUKAI (RIKEN)

We describe a measurement method of respiration and heartbeat by using Smart Rubber sensor, the rubber-based flexible
tactile sensor sheet developed by us. This method is useful for recognizing person’s conditions: sleeping soundly, sleeping
lightly, lying down, sitting on a bed, and so on. Our goal is to watch over those who require nursing care. The proposed method
measures respiration and heartbeat as follows. First, we measure body pressure using Smart Rubber sensor placed on a bed.
Then, the method applies a frequency analysis to the time series data of body pressure. Finally, respiration and heartbeat are
obtained by extracting suitable frequency band. In the experiments, we show that heartbeat have been successfully measured.

1 FiR

HATIE, 2010 405 2020 4% To 10 /T, 65 Ll Lo
B 3 2900 5 DI 3600 T A~E 700 T NIEER %, #
LEROEERMERY 23.0% /25 29.1% AT 5 L PSR TY
% [1,2]. ZhICEy, ENEE LD LB XN D0, ik
BOHMBBOO RN, BEOE Y HZ OAHEBKEL
RHERAENTVS [3]. LA~ T, M#ERE 0D -
bm,Hﬁykﬁ%%%@%k@ggﬁﬁ%iofwé

ol MERONERRICB T 2EANHE LT, BRAY, B
@i%,ﬁﬁi%,mﬁﬁ@ﬁ@ﬁ 0D 4 B IRIEEREA LR
EFBEICLVRESNTOS [4]l. 2D 5 HOFBIEED T O RAF
DELT, BrdE2HWTRy RO EowmAn#ES ORELH T

FUE, NMEBRE BRI KRS CHEBRTE 2. #AlT &
HHEDOWRIEL LTIE, Ny FEICWD A0, EEE2EZ LT
wé#ﬁ;&ofwéﬁ,ﬁ;@ofwéﬁ%@ﬁiﬁﬁogﬁ#
RENDHD. IHIT, PNEEORBITINZ, IRY OWES 72 L0l
PRREL I TZ 2 L HHCTH D, i OIEIRREE 2 B0 L
MEROEZ@EmDDH 2 ENTEIE, EHFEEICHENTH .

MEARIRRE 2 FHAI 2 ke LT, MEIRAY YA/ 777 4 A&
NELMBNTWD., ZOFETIE, K, OEX, IRERES), [EE
B, FER AR A RIE L, R&K i [5]I1CES\WT, HERRREE S
WEE, L AREIR, /UL AMERRT— 1~ 4 0 6 BRI HET .
BV CREIRRIEZ FHAITE D L W ORISR H 508, EFRES
ERET D701 O ERICED T 2T X0 e
728 [6], FHANCHIREZ (L, BRRMERZ T 52N 1BH 5.
F7o, ARG S O IERKRE 23519 5 72 O IR A B AT O 23
%ET%D,E@M@K%T%6&%9ﬁnﬁ%é.btﬁof
WHREICEMET D Z &, ERREZEEICHI TSR
HEORERRKO LN TN D

@%ﬁ%bmﬁ KRBV A HIE © &= AU,
2 [7]. W, D L REIRA AR & DRI
LR b%ﬂfwém]ﬁﬁﬁ#o#fE&@mﬁ@%&ﬂw<
SbWEINTEY [9-17], ZRIEHF RO~y L ABE %
FADT0d, ML, B, A B3, BERRE L [13], L AREIRERC
PR & DB L CU X ADRARHANC R D Z & E D
MROIRRE 2 HEE 32 T [14,15] X0, FRIMEE—T 3 U004
7 & FHWCHRIE L7 AREhICE B L72iF9E [16,17] 3 d 5.

HHE O, HRMREE 2RO TAORERE &L ZFT S
FIEABRELEZ (18], 20 L X DERICEWT, MR O]

MEMRIR BB 2 HEE C &
i, BVHBER S 5 Z

14 (S12013) 2013 12 18

ETHDHI LITMRTE N, AWt Voo fREeNn

ﬁ#ottwum ILEHHC & Aedno e, KRCHEL, SREOR W
b3 o2 OV TEREZITY, EEFEICL D AL %2
TEXBHZLE2RT. Ny FIZEW iR o9 TllE L EE
W DI & EFHICE L, TEANAOBINLELND
RE) & PR CIEIRREEZHE T 5. o, iRE Y E2HWD

LT, RNy R EDOADMERERE, B& b0 d0T, #irEs
DRSFVIHELSEEZEZ BND.

2 PR EDMADERIFE

FHEDRR R 2 2 O THIE L7 EE#R NS, ADOFE
EDAEFHIT 5 FEERET S £F, Xy FicBW ik
/%%wa BRIZ2 o TV D NDEEZRET 5. I, A0
2 B T2 DHEF D& T2 ADRE LK E O RER ST — %t
LT,%&&%%%@M?%.%LT,@@&H&@%@%%&?
LT, NOMEKEMAZERST 2 (Fig. 1).

Smart Rubber Sensor  [oF] Time series data

w1 Frequency spectrum

. respxratlon
o \,_ \w\,\”.
respiration [pFl l \ \; \ 4 \/ \\ /\/ \/ \4 \
vV \
|:> heartbeat Isl
Sl
A d | M r
% ' B TR ) g e e p |
[Hz] ts
Fig.1 Measurement of respiration and heartbeat by using

flexible tactile sensor sheet.
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Fig.2 Schematic structure of SR sensor.
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Fig.3 Photograph of SR sensor.
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Fig.4 (a) Photograph of the heartbeat sensor. (b) The sub-
ject wearing the heartbeat sensor.
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Fig.5 Frequency spectrums of two postures by FFT. The two postures are ‘lying on his back’ and ‘lying on his stomach’.
The two frequency spectrums are calculated by using the SR sensor output values.
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Fig.6 Frequency spectrums of the two postures by FFT. The two frequency spectrums are calculated by using the heartbeat

sensor output values.
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Fig.7 Measurement results of heartbeat of the two postures. The blue lines indicate the heartbeat measured by the method.

The red lines indicate the heartbeat measured by the heartbeat sensor.
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