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[Abstract]

In this paper, a novel Internet-of-things (IoT) based telecare system is proposed to provide high-quality care services to silver
generations. It consists of various sensor nodes including activity sensors, wearable emergency pagers, emergency telephone as a
home gateway, and a server as a telecare service platform. Especially, an activity index as a qualification method is presented to
analyze the activities of daily living. By using the activity index, the daily/weekly/monthly activity information can be obtained,

from which we infer the activity pattern, notice the abrupt change of the activity, and take appropriate actions in abnormal situations.
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Fig. 1. Proposed loT-based telecare system.
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Fig. 2. loT-based telecare service platform.
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Table 1. Data communication and monitoring commands

between a gateway and a server.

Category # Message type
1 | Activity Detection status
2 | Activity Detection report (Periodic)
3 | Voice call result for Predefined Number 1
4 | Voice call result for Predefined Number 2
5 | Voice call result for Emergency Number
6 | Voice call result for Call Center
Monitoring 7 | User cancelation report sound alarm
& 8 | Fire detection report

Event 9 | Gas leakage detection report

Report 10 | Gas stopper operation result
11 | Away status report
12 | Help Trigger Push and status report
13 | Heartbeat alarm report
14 | Voice Call cancellation report
15 | Base Unit Power status change report
16 | Base Unit Configuration detail

Sensor 17 | New Sensor installation result report

Configuration
Report 18 | Sensor test result report
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ZS A S ol

[ ' CZmE o
(o e a vl e a vl wme a v mme v
1 Jul gE 1w [ 2% o O % )
2 A¥ BT uw g =z o s2 o mn u]
3 om Bk 5 O = O ls o m 0
] 2B =i 130 2 o s o » W]
5 R B 2 [ 3 0 s 0 e O
: ks i il =
1 i 0o st 0 s 0
8 o = o s O s (m]
9 o = 0 s o = O
i il 8 il b il e £i
i S i@ il Fi
2 5l i o7 s O« o
13 o 38 0o e ] 88 0
i 0 8 [ o 8 a
15 O = O s o s O
18 o s 0o es o o (m]
- S = A .
i il b 6 B s 5
9 o s e 1 o m
20 o s o n o = m)
. i e = i
= =i e il =
5 I A = i
@ =i o e i o
2 0 s0 o " ] 1o 0

38 4. Mol JIQRIEe] 252 oA BUERS 2ot
UHSALE 8 QlEEo|A

Fig. 4. Nurse web interface for monitoring activity indexes
of subscribers.

88




UBA BE-URE
© Daily (¥R ¥/ Tel.060-2074-85% / 12-Years-Old )

RN ez

14/10/2

Sunday 26th of October 2014

Activity Index : 148

{

(a) ZtSAL BHH-AZhetE

UM BHH-FURE

© Weekly (FER BA#d / Tel080-2074-85% / 72-Years-0ld |
EREEEEE @ ovwn " wves (G RS
s e MoN 20 TUE 21 ) 22

1064

THR 23 FRI 24

Activity Index : 30

—
(b) ZHSAF Rl F24ES
UM BH-EHRE
© Monthly (R S / Tel.060-2074-8596 / 72-Years-0ld )
I () October. 2014 {concer | = I + [ vore]
T veo i w2 AT
BB 83| 28 | 82| 64 | 8l | 0.
™ 3| om0

&, : AN ﬂ]u& \,514@
T T S
=49 | (22| KD | U148

N MoN 21 TUE_ 28 WED_ 29 THU 30 FRI 31 AT 1
SRS EIES T S = (5
Activity Index : 69
(c) ZtaA}

2
a8 5. YFTYH BEY HAlg
QIE{m 0|2
Fig. 5. Nurse web interface for analyzing activities of
daily/weekly/monthly living.

89

AFEQIEIY |4 el A 0f AIAEIS BESH Al HtHel BT 24

TS AT R 22d A5 EEo] glsler, 2397 24
o &= A2l &5o] gith= AL & 4=tk o] & 7o R B o}
T AL g AR AR Al AEE He) e EelElE
a7} itk Bk 915 £ gl o) BAAXLE o4 e sk
o 35 HAYS 5 97| wiktol) ZLeA] 226l A 24
A AZ7F BR3P Q|2 HE Moo= FAIE o 25
o] A9 EFo] ot AH oz A 7| witel o7t I
QattheE om R o2 FAISIGITE gt A sS4k
R 3k Foke] g S & 5= e, 13Ul A 149,
224l A 24474 Z4717E @] & o] AATEAL T3 E 5= T

I

i
>
e
[>
i
2
o
ol
oL

o o
o
2
2
ol
ol
38
v
o

B tegol A A Al 25
FEEREDEF RS RER
AEe BE G 7] o] A
7], Az T Ee, S Aue] 74w
ol Al Alde) B ke 78t o] 4 A

]

]

>

oo >

£
i

?
e
)
oo
]
)

S

2 o

o

olo

o,

N

s

QL

ki

o

-

r‘gg

_O‘L

$317

£

N

Ay

O

N

2

4z o

1_', =
oo [
R
offl 2 8
ol o_>|4_, d
oy -

2
=
EY
K

o
Ko
ek

I
i)
(i

R o
ol

i
ol

< O‘-m
:0‘:‘,
9,
0%
0%
o
o
fol
i
12
0
E ol
ol
Lo
0%

W
o

T

>

it

off

%

e

oy

Y

)

e

) -
fob ook offf ol [ met N b ot foh

i
rO
o
1
2L
o
o
-
2
>
o>
ox
Ry
R
o
s
2

2 ot
(o]

mx j

i o, gt

o

A

o,

>,

e

ro

Lo

=

oo

1

4z

I

o

fu

1 o

ol

>

f!

NI )
offt ofo [o
2k

foox x4

£ O o

ol o M
]

Jr

e

[
2
i T oo

X0,
rr
>
)
)
o

AT AT e EsE e 8
1A 2= ATRIARSY o] A1) 2 218 %] 15 (Grant No:10048206)

=
o

[1] G. Demiris, M. Skubic, M. Rantz, J. Keller, M. Aud, B. Hensel
and Z. He, “Smart home sensors for the elderly: A model for
participatory formative evaluation,” in Proceeding of the IEEE
EMBS  International
Information Technology in Biomedicine, Loannina: Greece,
pp- 1-4, 2006.

[2] O. Bozo and C. A. Guarnaccia, “Activities of daily living,

Special  Topic  Conference on

www.koni.or.kr



J. Adv. Navig. Technol. 19(1):85-90, Feb. 2015

social support, and future health of older Americans,” Journal
of Psychology, Vol. 144, No. 1, pp. 1-14, Jan. 2010.

[3] G. Papamatthaiakis, G. C. Polyzos and G. Xylomenos,
“Monitoring and modeling simple everyday activities of the

in Proceeding of the 7th IEEE Consumer
Communications and Networking Conference, Las Vegas:
NV, pp. 1-5, 2010.

[4] H. Pirsiavash and D. Ramanan, “Detecting activities of daily

elderly at home,”

living in first-person camera views,” in Proceeding of the

Vision and Pattern
Recognition, Providence: RI, pp. 2847-2854, 2012.

[5] P. Rashidi and D. J. Cook, “COM: A method for mining and

monitoring human activity patterns in home-based health

IEEE  Conference on Computer

monitoring systems,” ACM Transactions on Intelligent
Systems and Technology, Vol. 4, No. 4, Article No. 64, pp.1-20,
Sept. 2013.

[6] B. Nandhini and R. Janani, “A smart home monitoring system

for elderly people,” International Journal of Emerging

Technologies in Computational and Applied Sciences, Vol. 7,

8t A £ (Young-Soo Park)
20124 29 : shtofstm *F°*7i°11°u+( B
2011 118 ~ SX| : SZMMT| ST

sl Zok: MAEE, ClolHEY

(i

8t A &8 (Kyoung-Yong Park)

2010 8¢ : M EHstm 7| A S st} (SEtatAl)
#EHIZ0F 1 A1, HZH 0, ool 24

A 9l M (Min-Sun, Kim)
20004 8 : MSTHEtM MEZ S B3
200011 98 ~ 20014 6%
200144 78 ~ 20034 6% :
20034 78 ~ S : SH=EMAD|=

HEA RO} A S, WA, HZMHA 88 S

Jﬂl

B

=

0] & ¥ (Seung-Youp Lee)

20034 8¢ : st 7| H Z3etnt (FstakAh)
20034 2¢ ~ A : (F)slo|ClHERM=
2014 29 ~ S : ShRALS QAR S| O[A}
220k - Telecare, Telemedicine, loT

M 3 £ (Jeongwook Seo)
20104 8¢ 1 M Etm TI| MRS St} (SEHetAL

20014 19 ~ 20144 28 : MAREATE HES
2014 39 ~ ©Af : M StHetn HESMZED

HEAZOE: AZEU/AEY, TIASE, SAHMEHME

http://dx.doi.org/10.12673/jant.2015.19.1.85 90

CHZ Ol At

No. 4, pp. 444-447, Feb. 2014.

[7] D. Bandyopadhyay and J. Sen, “Internet of things: applications
and challenges in technology and standardization,” Wireless
Personal Communications, Vol. 58, No. 1, pp. 49-69, May
2011.

[8] S. Husain, A. Prasad, A. Kunz, A. Parageorgiou, and J. Song,
“Recent trends in standards related to the internet of things and
machine-to-machine communications,” Journal of Informa-
tion and Communication Convergence Engineering, Vol. 12,
No. 4, pp. 228-236, Dec. 2014.

[9] C.-W. Tsai, C.-F. Lai, M.-C. Chiang, and L. T. Yang, “Data
mining for internet of things: a survey,” IEEE Communi-
cations Surveys & Tutorials, Vol. 16, No. 1, pp. 77-97, Feb.
2014.

[10] P. Castillejo, J.-F. Martinez, L. Lopez, and G. Rubio, “An
internet of things approach for managing smart services
provided by wearable devices,” International Journal of
Distributed Sensor Networks, Vol. 2013, Article ID 190813,
pp-1-9, Feb. 2013.

19974 78 ~ 20114 2% : BFRMATV[SFEY M7
2013 8% ~ BN : HIMAV|EATH IIHIASEXAME Mol TH

C ME2oiEtn BRI 2ol 2R ALI T Post Doc.
* Univ.of Connecticut, IMS, Post Doc.

o L] AL SBEA &M A

A S A E

S

o
e
4
rx
o
2
ne
"O
4
e



