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Abstract: In recent years, technological development of wearable devices has made it easier to measure
biological information. However, big data such as heart rate and obtained by the wearable device have aspects
that are different from the biometric information measured by using the medical device, so a method for
comprehensively processing these big data has not been established. These big data are important data for
knowing the health condition of the living body, and it is required not only medical personnel but also various
fields to utilize this big data. Therefore, in this research, we examine biological information extraction method
and its analytical method by using the Apple Watch.

Keywords: Wearable Device, Big Data, Mathematical Technique, Apple Watch.

1. [FC®IC

EE, EERMOREL, XBREORBICL>THALETESL, SHEAETLTLS, A
OICHTE65mULOAOZEEEHEELIEILN, 14 BEBZIDLILEEHUR, 20 wEEXIDLER
BHEEMENS, BRICEWTIE, 204 FHRE, 9 23%THLIEEILEL, S5 2060 FIZFH 40%
LB EFREINATVS[L]. BHEHKITEVTRLBESIATVLIDEFENESHEOEME, Th
ITHESEREOENTHD, ENEOITRALLHIDEIKOEFREXREFTEERO—D)THY, &
FEEEBREFHTAEOICIEAEERCETI2ERERT—IDEBILETHSH[2]. HITDLERPM
EHEDERNMEREESHHHPLERBELZEODERNBFRZRBFICINEL, FHROBED T PERE,
BMETSENEETH D,

loT(Internet of Things) MEE L L H 2, ERHDE VYISO B LT — 2 EHEMNICNET S ETE—O®
UYL EBONGVEELREREEZRRT 2 oY 72 —CavTRAAMABNEEIATWS, &
[SDOFTHELLIENTED DTS TIVHRIE, £ T7a—2arvTFRARO—DOThHY, BELEE
ICBEFE5A470T%RBETED, TOH, BEEEDL, Fh BELEANLRTTHHETZOFE
NPEBEIATWB[EBL.LAL, Dx75TIERIZCE>THELAELDEELEEDERADE YT T—41X
EEEFEZAVCAELL-ERBERETIHEENELGD O, ChoDEVY I T—FEHMEBEBNICLET S
FHREBEIINTEDLT, HEMNFRICLKIBRAEZEENTWLES, CNEDEY ST T—42I1E, £hXDOE
RIKEZHMEIELETEELRT—A2THY, ChEAMATHIEN, ERERBEOAGST 75T
BRAKA—H—HE, BLABLAAILROLNAT WD, 2T, AMETCRKEREY S T—2%FERA
TERLEODERUBRFNELT, BRHBHERERICETI20AMEREARYI 7S TILHERE —B
EEMEREOHIMKA CRMBAZTL, BEHRLEZODHEEOAETREII OV TREET >,



100 -+—-R%EF(Heart Rate) e Apple Watch(Heart Rate) L7

90

= -==- ks H(RRI) ----Apple Watch(RRI) 1.5
— B L L I CHNET N o,
-~ _a-=gT e - DA PSS g guEBuig el
§~ 70 &% - et B ‘..’.-‘.‘*v-‘-—‘~~ﬁx.""-‘*0—-0~~s‘,a-‘--4—-0~*~0;‘::.;4_‘-'. i e N
= 60 —
V 1.1 =)
T 50 =
[~

\ = ) Sl A Ao b REs " " 9

B A0 N e a At NG fn R R R ™ WA A N 09rg
= 30 0.7

20

10 05

0 03

0 30 60 90 120 150 180 210 240

Time [s]
1. Apple Watch & ki aF 2> 5 cdk L7202 & R-R [IFE ORI 2L o HL8L 5] (R — # 5 E)
2. A&

WEREE, 2-60ROBELCEEEMSAZRNRE LIz, BREICEEMICEBOHBEZ T 5ITITL,
EEICTTRZR/E. ZRIE, FARMEMEZICT 2 2EOEZXHOHK, GIREIZ 60 mMmMHG DB YIZT
REkZERBL, 27EOLEBETRAELZ, TOE, B31LUVENL, 17HEORTHEZATEL =, BES
FLIXEBICY 75 JILiHKR(Apple Watch, k7 v FILit)EEBESHE, AELEICE—REEEBATE
DHBIMEF(FTILTY RC, AAT 4 h)EEB LIz, Apple Watch [(E5 B EICLDIARERTT 510,
200Hz TEBIRKEZTHRTI7ILTY RCIZEVTI, Soh-BRUOLAROBRIEZSHEICYYY
TYVUHTTBET, BEDBEEZ—HEIER, £, APBETIE, AppleWatch [T& YEH S h =10 4A
¥ERRRBBICHET S ET, DHEHBITZERLE.

3. MR -EE

B—#EBREICH (TS Apple Watch EBRIRET M SRR Lm0 E RREROBEHECOAEF ZR 1
[SRT . DEBTEDIT7IITLHERICENTE, —REEBFZCOHIMKIALIFLEAERN—H
Lo D75 TLBBICLIYEHRSIAEZLBEZ RRERICHEE L-HER, REFLIVYESNEZRR
BIRRICEENR, Y75 TILEHERLIYEBLNI R-REBTIZEI VD S5 EMASAHEEXL 1=,

BTNARICEYBON- RRERERINS, DIHESMENERBEL-, BERZEEBTHLT=
XEAREBESYE, RIRCOEZE TSI LS HZEE, REEFERREFEN I BREBBEREN—D
THd, AMETIE, BohiTHBLERTEBRTOLMIEEBTOKREICTT L, Wilcoxon DFE
FEIEMMRECTHREZT >z, TOHRRE, —BRERAERBEATOHSIKET TEROBBMN AT RH#HEIC
EERIBEREBRICENEEICET L(p<0.05), £, Yz 7S5 TLHRTHOLHEBICE VTR EHH
[CLEREBEKEEEICEICE TER %R L 1= (p<0.10),

VIF7ZTILHENSHASADDHEBOBERIEIBERRTOLO., ML LEHZ2HLEEHEHER
FIZFHELWEETEESAE, LAL, Y2 7STILHRICBEVTEL —REEMBIATOHIMEAER
RGERZERLEZ, ARROHERMINS, BEHBEHRERTORERSEZLLT. V773 JILHEREZAN
ZCEDAEEMENRIN, SHEESISICHBRERZHEOL. BENFELZAVTCEZAMICTHFEI S &
TYOI7STLIHRDAREEICOVTEREIT o> TL L,

x &

[1] RERF:FER 26 eS8 E, £FHIR, 55(7), 43-48 (2014.7).

[2] &R, EOH—, NRh. “AIXKRTHRIMBBOFRN:BMNED 7S TILOFTE Y, NTT #iff o
¥ —F )L, 26(11), 21-24 (2014.11).

[3] ¥4 T 26 EMIFHRBIELE; BIREFW, 67(6), 20-26 (2014. 7).
[4] BAEBEHEFS BEREGEHRERETSE 4R, XHE (2007).



