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Wearable Sensors Corresponding to Various Applications in Healthcare Field

B AT B ARl

ik Hoa

HMIYAMOTO Kaoji B HASHIMOTO Kazunori

B SUZUKI Takuji

RZlE, PR, B AR, TR NE, RO "BREBE ORSB T V177NV EERRY—TNA1AEL

TIEDIT TS,

SHE, 7177V EYELTIAMY RRES S, RUBMBAM TR EAEEY Silmee™ Bar type (LT,
Silmee &M&iE) ZFFELE. YAMYNEESEEHE, BICEELCEBHELLEF AL ZEATES, Silmeeld, @B
(SRR, DB, WK, 48, REEAERBMOERFRZRBICFHATE, 4, MELLERZAVTERMREN
TVADEARCEREDREE VAL EFERTERT TV r—aEHELTWS. ThE0TIT757ME 3 %2FRTSZ
ET, BAAPHKRERRZEORRER, #2777, RFVRERLLV)1—2 3 &RH|TES.

Toshiba has positioned wearable sensors, which are a component of the so-called Internet of Things (IoT), as key devices in a broad range of
healthcare fields including preventive medicine, diagnosis and treatment, prognosis and nursing care, and health promotion.

As part of this approach, we have developed two new wearable sensors: a wristband activity monitor that measures the amount of activity and
life rhythms of the wearer by means of a built-in acceleration sensor, and the “Silmee™ Bar type” (hereafter abbreviated as Silmee) biosensor, which is
attached to the chest and simultaneously measures multiple biological data including cardiac potential, pulse wave, body movement, and body temperature,
making it possible to analyze changes in autonomic nerve balance and sleep depth and rhythm using newly developed applications for computers and
smartphones. These wearable sensors are expected to be applied to a variety of solutions including healthcare systems for personal users and personnel
engaged in specified work fields, home medical care services, and life monitoring systems.
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Wristband activity monitor and detachable main body
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Silmee wearable biosensor
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Configuration of detachable main body
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Estimation of walking pitch and sleeping time by processing of acceleration signals
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Examples of application displays to intuitively grasp health information
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Scene of wearing Silmee
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Software architecture of Silmee
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Flow of autonomic nervous system activity evaluation and sleep stage analysis

EOBMAIL, —MBIIIERA Y 777 EFHEN 5B D R
TG Z FHA 2K A0 0 e B8 %2 35 72D ABER A A3 0
BWCThbo LI7zh->T, HEAEGOMRKE (HIREE) 2T
TRICEIR S5 2 L IZIEFITHEL v

LrtiL, DARNCRSE L7 Bk st B o ARk o 3 CTRRINL 72
R 0z [T R & Ui )y 7% P W T LR AT & I AR A 7 — )
DTNVINVAL%FFELIZY S, COTVITYALE
12, Silmee 2 MFRIZ A LTEH L 720 ke, (R E)
BROBRB TR AT -V 2 HAETETVITIAL L
Android " CENET AT T r—varyy 7 b7 # RS L.

ERTNVIVZLER8ITRT

F9, ML TH LN AR B & & LR O HER
ERBEAHNTS, KIS, LEMEROY—-7ERTHAR
W DRI 2 — 1 T L HE L COAZ B 2 S L, Flk
BT 2479 2 L THAMREOIGENEIECTH A LF (Low Fre-
quency) X O'HF (High Frequency) B2 B35, ZOfH
Mo, T Y LARREIR RO O L ARRIRIZAH 2495 PS i
e, VAREIRICAHYS S 2 SHERD AT — V120 BETE %,

I I F AT 5 S % Android "7 7V — 3 CRINL7:H

N NA &F BH

®9O. REERMBINEROHG — AR OREE COMRIRENLLE 7 T7
THIRTE b,
Example of sleep stage analysis result display

16

HOBIER IR T,

xR, Bl TR ANZOEIET2%, BRI
IREF O HAHRE NS v A L IR AT — Y % LCEB RO
a2V v arERRL, EHOEAVHREVLEAIERET
ZERTHLEDWNFERRLDIZERTELDT, KRERE R
PRICBHT DS % 6

4 HEHE

FBi, W G TR il RORBENAED K 5T
s TwadY 277NV He LT, VAN Y FELES)
R ORI B 2R 4R 2 Silmee ZBAFS L 720 514
&, SRS EFIH LT ARRE SRR EME S H O RS PR,
HEHT7, R el ieiy ) a—2ar ZRELTWL,

X Wk

(1) /NEPIRE i, SRAETNA R % SR ERE T E 2B SOCHA. 2
LEa—. 64, 2, 2009, p.52-55.

(2) TIHFF HARIZ B 2 MR EE & o 5 EE &l B PRAEE R 7.
61, 1, 2012, p.3-10.

(3) HHEOKY DD DMIRIEE OUEICH T2 M & “HEIL) D
O ORI $F 20147 JE 457844, <http://www.mhlw.go.jp/file/04-
Houdouhappyou-10904750-Kenkoukyoku-Gantaisakukenkouzoushinka/
0000042751.pdf>, (£ 2014-08-29).

(4) INAF— M. RIRO 72D DIENCHE & EIRE=5 ¥ A7 A, HELE 21—,
61, 10, 2006, p.41-44.

(5) #ARKG. RETTRICHN SR EEIR >4 HE LY 2—. 60,
4, 2005, p.60 - 61.

(6) Suzuki, T. "Development of a sleep monitoring system with wearable
vital sensor for home use". BIODEVICES 2009 - Proceedings of the 2nd
International Conference on Biomedical Electronics and Devices. Porto,
Portugal, 2009-01, Institute for Systems and Technologies of Information,
Control & Communication. 2009, p.326 - 331.

* Bluetooth7—F~—2J 10 T, Bluetooth SIG, Inc. % SR,
« Android 1, Google Inc. DMl 3% SR EL,

=24 EZ MIYAMOTO Koji

NVAT TR 2 VAT T Y8 VAV AR TR
PARHAR B FECHED Y, 1Yy 7 LSTELG &M D 751 A
T ARDPYT T v T+ —ARFEICHES,

Wellness Business Promotion Div.

B4 8l HASHIMOTO Kazunori

ANIVAT T T VAR T Y7V AR
TV —T Ko 15 LSI O H{§ L LSTBH 38 12 HE 5

d@h

r

7

\q Wellness Business Promotion Div.
ol . I
]/ BAR SUZUKI Takuji
(}‘ ANVATTH AVAT TR YV — 92T 5Ty Y v 7SS S,

92T 7T WA ROERE T LB ORI - FEAI e
HABKE TS, Ca—~f v 72—2%%, HAMRESSH,
‘ g Healthcare Technology Center

RZ L Ea1—Vol69 No.11 (2014)



