X

"EEXHRACFEHILE SIS RESEDRES G P LR
AR AP MR 0 R R 4 PR A R 0 7
PR R U PRI G o S F IR B RO AR
WADEERET R HOANFTRNREERRE Y FTEL LR MR
Tyt BeF e i 18d v 7 0 2 2Rk

HMET MR A BT Lo A SR REIRIAPM B 5 A
ATRE o o

WAET Y B I kN 2 u A (D)TEE e
ARFARACS TR IS s 5 ERE KB ERERETE 0 TR
’T‘ EFFE: Ry RTREFEA IR EA S REFHAEE RTES
HREBAFFTEEFA N  QEERE LIRS EEPREE LB
Vit HEBp IR AR AT EET 2 SP oA 2R - Q)RR
PRARE v st gk FALERE Y L ??,i 48 4 pE o PR

WL L APP ~Email 2 i3t E30 Lc g i » T p A ip
AFFEFERALVZ PP ED L KB P AR REIRE

P AT REEFZAFEZEREEFT&R O (DR A G RIFE 2 &

MIT-BIH F i & #chf vt 55 % B 5 % RRIsdp B 125 0.97452 ¢ (2)

-iv-



PERR GBI PR B2 2 Boet e A 1t 0 10 ?%i?d—‘ﬁfh’ii:wivk:’z
WAL <15F Q) 3 EREFE 2 RmAED &u ¥ kR ER
AFERIE Y TIFAL 3 2% N F % EP AT TR
FPEEAEDEER S ZERAE -

Bts o ABBALATRNDIAEEZ RBENAT G ¢ M
PR EER Y 2 BRI SE 0 4 6] R FOTR AR S B2 o
WESEREFRAFEEF e PARARBY NI BE 0 P FE AR
FEHP PR > Gk ARTEH KAWL 72.44% ~ 98.94% 0 11 2 44.66% o Fi3t
B AR A R 2 47T R B 0P 4 F R 363
Z o EERF 14 H102 RINA > EF S 913K iRFiEARF

B R A FH IS X E4 439 By o 2 Bf%ﬁfm %0 %
RRAFAS T o HFH? FRBFTEA AR EAE RAFRREFEE
FARA AR ART B EH B S RIEERTE EARE
Rp PR RFEFL S B F R Fr o2 - RPNV
B AR D EFE R A R TR A MBI e B
B R LREAR S 30 2 W oR P REA R KL T
PR > PR IA A f RS A L BATC 2 JRIE EA R R

& -

-V-



MAEF — T RS EE FER  ERREL S KB EFYT - F e

B IR T 4ok S

-Vi-



Abstract

With the aging and declining population of the world, caring for the
elderly and child has become a top priority issues. Although the
government has actively proposed relevant policies, the problem of over
lack of manpower in long-term care has not been improved. Therefore, this
study adheres to the concept of technology-assisted care for hospital, home,
community and institutional health care needs. This thesis proposes the [oT
integration architecture with wearable devices, smart clothes and Bluetooth
Low Energy (BLE) technology. The proposed system architecture
including wearable devices to monitor user’s physiological signal in front-
end, Bluetooth signal processing platform in mid-range, and a back-end
health care service related application system.

Three systems were developed: (1) Real-time monitoring system:
Receives physiological data such as electrocardiogram, respiration, blood
oxygen concentration, steps, and sleep quality, and providing real-time
abnormal event notification service. Such as emergency call, sit for too
long, long toilet time, getting up at night and entering the warning area. (2)
Health care system: Provides functions such as recording physiological
measurement results, display data in a graphical interface, warning when
abnormal events happen, and export statistical analysis report. (3) Care
service notification system: When the system detects abnormal vital signs
or an emergency event happened, the message will be immediately sent to
caregivers' APP, Email or SMS. Moreover, the health education message

and relevant questionnaires are actively sent during the system scheduling
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time to provide more diversified health care services.

In addition, this study conducted three experiments to verify the
accuracy of the physiological signal measurement method. (1) R-peak
detection algorithm in comparison with the MIT-BIH database shows the
correlation of RRI between the two is 0.97452. (2) Respiratory signal
extraction algorithm compared with the respiratory bandage, the average
respiratory rate difference of 10 subjects is less than 1.5 bpm. (3) Blood
oxygen saturation calculation results show that the average error compared
with the measured blood oxygen saturation and the commercially available
blood oxygen saturation measurement product is less than 2%.

Finally, to verify the feasibility of the system architecture and service
model proposed in this study, the system 1s actually built in 2 institutional
fields, special education care center and nursing home, and 5 home-type
fields. The system has been online for about 3 months, and all the functions
achieved the expected target of the field. The system utilization rates were
72.44%, 98.94%, and 44.66%, respectively. During the statistical period,
happened 477 abnormal events in special education care center, including
363 physiological abnormal and 114 other abnormal events. In the nursing
home, there were 913 abnormal events for siting too long, and in the home-
type field, 439 abnormal events occurred, including 24 emergency calls and
415 other abnormal events. The problem of false alarms on abnormal
events happened in the fields such as sit for too long, long toilet time and
getting up at night is found. In the future, the system can reduce the false

alarm rate by giving the personalized parameter setting and warning
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threshold. Through the introduction of the system, a complete abnormal
event notification mechanism has been established. The system
continuously collecting physiological data for statistical analysis, and
presented the results in graphical interface for caregiver to reference.
Thereby not only can effectively reduce the time caregivers spend on
paperwork, but also they can provide personalized care services in order to

improve overall care quality.

Keywords—Wearable Device; Smart Clothes; Health Care System;

Bluetooth Low Energy, Internet of Things; Care Service Notification

System
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