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Abstract With the recent increase in dementia patients due to aging, measures to prevent their
wandering behavior and disappearance are urgently needed. To solve this problem, various
authentication methods and location detection techniques have been introduced, but the security
problem of personal authentication and a system that can check indoor and outdoor overall was
lacking. In order to solve this problem, various authentication methods and location detection
techniques have been introduced, but it was difficult to find a system that can check the security
problem of personal authentication and indoor/outdoor overall. In this study, we intend to propose a
system that can identify personal authentication, basic health status, and overall location indoors and
outdoors by using wristband-type wearable devices in a private blockchain environment. In this system,
personal authentication uses ECG, which is difficult to forge and highly personally identifiable,
Bluetooth beacon that is easy to use with low power, non-contact and automatic transmission and
reception indoors, and DGPS that corrects the pseudorange error of GPS satellites outdoors. It is
intended to detect wandering behavior and abnormal signs by locating the patient. Through this, it is
intended to contribute to the prompt response and prevention of disappearance in case of wandering
behavior and abnormal symptoms of dementia patients living at home or in nursing homes.
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=22 20208 E HE(WSE)Q| MU SHEHIIHTHO XS HHop 434= 7|ZHTARQA(NRF-2020R 111A3069008)
).“_U( Xt : 0|2%(root1004@bu.ac.kr)
Q20224 88 6¢ 8 20224 108 2 AAE Y 20223 108 6Y

IIE;:JI'HI



120 MEQENE=E==X HM8H 55, 2022

1. M2
2T aggslol] mhE k=9l 159 719} tEo] 6541
ol FAHAEAE 20209 °F 84%F Hol42050
o= 3009 H2 de Aoz dlddd [1]. Ade 7

1

ARl ] HHO| EAR ] A7 5ASH F5 L A
ol 52 dorl= Ao, WA, Bt 2 4 )
3]35(Wandering Behavior) 59 g4t SAS B
Aot 1 F HiEPe E5ATAY 8 AEHAY
ojm], QA ol YA EHE= FH 800 YEk
oH2,3]. B& A28 A2 o2 Ik A|ufgkrte] AF 4
IS 21571 201149 7604707141 2021d00= 12577
o2 vjd F7keke A Hola qlojl4l, A|vigkA}
9 vig|gYEo] gt we] thFo] Algsith

AF7H] A wi2lgs 9 ASTAE A =
-9 d7E AmEY, RFIDRadio Frequency
Identification)[5], 5% % NFC(Near Field
Com-munication)[6], H|Z(7,8], H|E3} AREXSS
[9], GPS(Global Positioning System)[10,11] 5 2
835t et AntE 9 JL{12] A7t ek 1Eu
AP AT 4] ZHRIQIZS] HEHA EA, visldds A A
A 2 e FEFRY ool jlglew, A - g
Agtol] A 91F] met AA" dAt= 27] offirt o]
of & AelA= ARAAT, 7184 747 e mer 2 A
- 219] el Y5 wetsto] X|uigkAte] vis]agE
I o ATE HAT & e ALEE AlRKSaIA} g

HA vi5]g 5T o GojH s AHEH o
<3 2 HiEgE2 RHEd 52 WEEY EHY
(Inappropriate or Aimless walking)’ 22 #9J=H
(13], & A+tollA] Hi2lR s BA= ek o= =)=
E4E ©2A g HolHE Foll= 2R off A
= BHAE glo] Eolthiie 352 BAsk A&
Zeich oA F(Anomaly)= ¥3Z|, oFZQl Fog
ol=m[14], 2 AFtolA o3-S HA]= ECG Hlo]

EYA], FAZE 914 olF Fholl Wbt gl A

F3E AAEY HIQA A o FHEE witth

2 AFolA AMEAY HiE s o T EAE
sl AEs Hax} sk A ol Atk A, A
- 9] Ayt A7 A FA] AA"o| Alle A
3t v Eo] 7hsd EFFA HEC R, A9 GPS ¢
47t A7) Atole] Al Al His] BATE DGPS
(Differential GPS) ¥4l& 83ttt &4, HUAZY
HOMdE =o|al 71EAQ AZHY 1S Fsf flol

Q] %

Z83tt

#& ECGl(electrocardiogram) 9135 W4l
ECG 15 W42 98iz7t ofg . FojgiE HHfolA
FRrog Hro| QFEAGle] 1ol 7hssteH15].
AR, mato]yl EEA(Private Blockchain)2 &<l
H ARSAR FoE Ao gy 71E 9 AY £t
HlEY, =2 HOMJH A=4d9] E4o] gloug &
of Bz} qitH16). ARHo R 2 AtolA AQtslk=
SR A|A”E vl vi5 e o JAFE A5t &
Aoz Q&rE(False Positive Rate)S X435} 8 4
% ZoE AEErh

SHH, F Ao o] & AREAS AEVME W
Ao gt Yojg|E tHlo| A9 ASE RAMATL, Ef
] 72, DAIME FH <=2 =7 YeRHTH17. oo
Aol A= U750l ol AE FAA] ol
& A=) EAE 1ol JAAHA 283 4
AL HA SRR G=F 0k FAAE FE O &
5 e FH HojgiE HufelAE AT Aol

oEbA 2 Aol XuiERte] wiggE E oA
T GRE Slo) mEtodl EEAIY oA &5 HiE
olglE Huto]AE &85 ECGE B3t 7iddS, A
Y= E552 8123 A= DGPSE &9l Y& nhet
star 7124 Q1 A% AHE fotste] IR/ 5 =S
Stk AlARE AQtetaA} gt olF B9 7Rt 8
A SOl BEste HiE] 7ol e AHEERe
At AgoEte] 7]ostaRt gt

oY

o rte

2, H#Egy

N
0z
o
o[

BAAFS B2, A%, FA, B, Bae L g
53 2 54 FNtom AEskAe Holeg BAs)
£ 7leR, 9] - Wt o)A Bel Hoolx] 23
gtk aet 92, AR 59 WAl Wl A
59 a0 wio] 47 ol @A 9l - wze]
oFst 20| HRIE|cH{18]. A2 of2fet FAAE 7]

&9 ZAHEE siEdst] sl ot sl AEL
A=, Kimd} Park(2016)9] A543, 7HQ1AEdo] ECG
99.5%, BEG(electroencephalogram, 3} eye-close
97%, eye-open 93% Y &AE UE, 7P <55t
I 9 - R0 AsE A2 ECG WAo|ATH19]. whatA]
2 AFolA= AuigRt g gE o] TE HAE
At AIAF Al ECG W4l A8l Bzt gict.



T2l S5XQ

2.2 ECG

ECGE AMelA Hasts 1714 252 ey
A A5 Wk, 7|zl ol % HOIUr 2
Yol 9] AFgElo] SLovt Aol 280] SEstuA

gREol 2714 A5E o83 AH AAR 9 - Wk

7F o= Y] HQIQlS wo g AtEojR|I QItH15].
ECGE ol§3 9594 54 7128 2531 Wy
I IR g wRoz BRd & oty B4 7|EHe
olg% e AR ABe] AT Jelojx] BHE
A = EAFY peak(®3), duration(A&7|7D),
slope(71&7]) % amplitude(AF) 5 &3 AHEAE

ZZ] O

tTa=

ol=sltt. 19} 2] 7] 0] 8517 ok HpHL 4]
AE AToA Frig=0] EAS EA45to] AMEARE IS
20,211,

11 % R-peak@t 7159 EAA &8
AEE 7K Heo 5[22]9 7= 1
ECG A59] 74L& Pu}, QRS Egut ¢
t}. ECG 413 % PQRSTS] I fetv]E
o} 712402 gt Alo]Z9] Raw Ho[E A 7P &

o] REL, ol& 7I€Co = B4 7+ Apolof Eol+= oA
gkol QgL ol% grol Sgko] "k A+2xt, FgAl 4
A Aefol|A] FAR(False Acceptance Rate)o] 1.73%,
FRR(False Rejection Rate)°] 4.14%% Z}Z EFQlE
E7} EIAREo] Ueht vy W2 ofreZ Hlrt
[22.

olof & Ao E A dH &4
Bl AAES QeSS 2] 9]
Hlof=lE tiHlo]Ao] WAH ECG Q1
AE FEo) Bz gt

il

jail

N
o

pE
ox,
oz fo
et

) 0‘

r
dm {0

>
o g ro

AN 1o

"_

%

o
d

XN

‘ars
PT

[Fig. 1] PQRST feature point search[22]
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[Fig. 2] operation principle of the beacon[24]
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Wearable band device for dementia patients

[Fig. 5] Wearable Band Device
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