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Medication Reminder System for Smart Aging Services
Using loT Platforms and Products

Nak-Myoung Sung®, Jaeseok Yun™*

Abstract

In this paper, we propose a medication reminder system using loT platforms and products to help

old adults keep track of their medication schedule, one of 10 Korean instrumental activities in daily

living (K-IADL). An interworking architecture based on the oneM2M standard platform is designed to

allow various IoT products to be connected each other through interworking proxy entities. A

prototype system for the medication reminder service is developed, which consists of a pair of

off-the-shelf pill bottle and container box embedded with an NFC tag and reader respectively, three

types of actuators including a LIFX LED lightbulb, Musaic speaker, Microsoft Band 2, and smartphone

applications. The experiment shows that our medication reminder system can make alarms for old

adults to take their pills appropriately considering where they are and when they have food inferred

from data collected from sensors including ultrasonic sensor and rice cooker, fostering them to keep

their medication routine.

» Keyword: Aging in place, loT product, loT platform, medication reminder, smart aging service

[. Introduction

jl
I
ol
ilfs
2
T
fd

o
Hr o
BN
rot
o
o
[o
4z Tl
o
0,
ol
i)
N
do
:Oé

o ME

=4 FO
oxe

>
toly

o,

=

Ir

Hy

Y

f

N

£

>
1o,

O
o

kA

£
o
A
=
)
1o,
o,
o
)
<
ol
rL
)
N
ofj
r o
-4
=
2
(o))
ol
)
o,
o
fd

40%° 9 0w AFEIL glom, o]d mE wmid R
Aa7bs Q- (15~64A4) 5.60] m&EAt 14 Hoksla
T Zdgeltt [11. whebA] w=Rloju} FolQl5o] #47] FellA
gk o YAl Ade] 7}
‘Aging in Place’ o]go2 %3] o]Fojx] gkt 3l =
AWarde] AAE 2010d o)F wihd Het 14.2% S71E
2020090 125%Y JFRd 23 Aoz st vt [2].

B3
N
)
NI
)
N
o
ol
rir
=
fo
rlo
—
w
R
R
>
>
el
=)
W
[0
@
o
=)
o
S
>
S
riL
=

B/ of | o SV Vo

o1lr
Pt
Jfu
it
g2 e
re
-4
AR

ole} e AWAdS Hrh U2 8 9g Ay AR
o} TF FoldE A BUHE 2 A, A S5 4
S g3 o] vhget okl A st Stk 53] o7l &
ARZ7)ee] dde] F 9E sta e ket AAE
FAbel AABAY AFARRE HAFEE s WA
2 2159 EYARI 14 dEHE BUHB S st o]E &4
o AE gt 54 43S wdsiAY, 2eA Bexh
o5 W S T AuAE I 9t

T ARTA7ES vl WS sglom 53] R
A A8 F4171% (ZigBeelt Bluetooth) 27, o]5%A1 U
EfA AX, Wi-Fi 2% 43}, ~nfEES] UFs} Fo8
3 AFE A THo] et JEY A4 (Internet

connectivity)S 7FAAl Eo] QA ot} HEo] 7hEsH

* First Author: Nak-Myoung Sung, Corresponding Author: Jaeseok Yun
*Nak-Myoung Sung (nmsung@keti.re.kr), IoT Platform Research Center, Korea Electronics Technology Institute
**Jaeseok Yun (yun@sch.ac.kr), Dept of Internet of Things, SCH Media Labs, Soonchunhyang University
* Received: 2017. 08. 14, Revised: 2017. 09. 04, Accepted: 2017. 09. 11.
* This work was supported by the Soonchunhyang University Research Fund (No. 20170692).
* This work was supported by Basic Science Research Program through the National Research Foundation of
Korea(NRF) funded by the Ministry of Education (NRF-2017R1D1A3B03032676).



108 Journal of The Korea Society of Computer and Information

ek o= Al AN -7t ARgEtE =l Ak
AN 8= 775l dAH A MESAE 74
3= AS AFECIE Y (10T, Internet of Things)olgt -2,
7123l WapEnt ofue}, AA|H o mE vget Aol Al
2 7HX 8} HlZ2Y 2 7|38 AAbelal, AR A o 2= 9 "3
g A 3ol & dFE v oR dF3skal oin |
[oT7} ‘Aging in Place’ #& 7]& 2 Aol 7FA < 7VL
2 E43 W= 9 T AR UE S g, H dHAs

CCERECE SRR R SRR ERCEE
H EE J1EH ol $0R dd) HelHES e wgow
50] b5sbl slo] AZAL) AF Feolt 3F BY 5

o] Hr} FEon, F HAle QIHHl AAH R s Al
OoJtM A 2mpEZEo|Y ofEE Aol S Fal et U A
(dl, 7FA717DES HAsta Alojg 4= A H A= Mol
ol A FFAQ BUET B gt An|2o 4 Lozt A
FA F9ol e AFEEA HEE Fo] A3E sldste 4
=4 9) 1 191s & 4 9= E27) AR 740]\:} dE %01
Nest Lab9] ‘ditalels 7H4]7]7F dAatslebs wiES 7738t
Re A5, AFAANA e WA o2 HFaE & wnk ol
Aol AXE BYeE 117] 3l FAF] ‘LEEI A A
ol& Uge AH|&E AT

ey AN FHE 5 9}% [oT AFe] & F7lsta
THe BolAE vl Y 3Abe] AFo|AY dF AXE
o7} e A o B AlFTEE A9 Z2 AREE Al
33717 ojE AAolth. o] EAlE A #H3} (market
fragmentation)@ o]&0& d#HA glom 0T AejAe A+
= 93l 7P T3 olrE A FHI Ak

ol& #MAsty] A& 7P 2 HS BF T ZAFH 4

24 X548 28300l AT lo

H2E AT 7 e "AE ool AHIAE At A

Hj22 AF-E 93 ERFORE 0T 54 EEQ) oneM2M 719k

SAFE FEshon, v 1oT AEs ddsy 1 flsl Al
As = B S

[I. Related Works

v
Adqsof gk,
9l S Ao M (o}

H
3 AR ~ufE o] v}

Aok, #4, 1%, 57 ) 249
Aokgt W] 71 71:% Agux, ZUHY, AmnE o
SaroR 47 shlck [4]. ol slal Gkl thapet E5el Al

2}
8 AR AdAEke] ZFAk] g% 2
@ (wearable) 7|71k A1A 0] 2% (1mp1antable) s WE &8
sto] AFAte] 23] A RE %

AFAA A g A7 Bxat °~lﬂ %

7} FoAS 78T Botsist Fd X|59) Fofo] Ag
g WA (of, dxstoln], Fix, AL =918t
g FE71719k JHY Ves 283

telecare)®] F8/8° dial]l 7]=aleh [5]. Kleinbergert =
Qlojut Zeldlel B RES A% Aed A 43 AHA
A olx~s AL A2 Ve wE HegS Tl

Alo
£l

4>
<
T
o
b
Lo
g
o

F

o

womA il zpAle] ol A
93k A= ‘Aging in Place’'gk= o]0
T%o] gt} Dishmane 71
< 94 W 23 Al 7HA] ALeks

IS EEE

ro m>_1
mo
i m
° e
O —l)f
2
31'4 qu
o to
Mo
3
o
>

o

FoH
d

ol ml
[

f
N

FO
facs

ofy
o>

(L

Lo |o

w1
ol
o Mz
ﬂ

o

SL
L R

o
N
)

P

ol

rot

S

o=

et i
oy
Ao
ol

™

m
T Olﬂ
“
4z
=
P
H
_\,L
it

o
of
>
o
hy
M

> lo
@
L
=2
>
N
it
o
=

N
-
R
ek
oft
o
R
0,

[0
ol
2

o
T rlo

o fo X dm
2 o
l_E =
for =
> [
=
fr
K

N
o
oy
N
AN
i
S
o,
o

oy floyo g
r
L, offy
o

~
offl
N
)
2,
)
N
2
Bl
r>~
ri’
2
il
-z
Y
ol
o,
e
4 =

i)
rie
=

2RE AYAANSE A3t [9], 43S st B4
of whet B3I A A gAY o= HET}
AFshes Auj2rh s AE ek ey 2 [oT 7%
Zo] uig g 711 0131];]1: }\]}\Eﬂo]l/], 2 /\1}\1 LﬂE 457_9]
TEE QAGY] A4 o] T AR big AA oA
oS 8 AT JY Az o] ThsEbA Hih dE
o] Yun& ‘AFE7tY] t)3} (Things Talk to Each Other)” A
25 53] ~ntEE ¢ 7|§tow ALgA7E Y 7H 779
EES AR 4= :[L*qo}oq AsstE A as A4 )
el = 9)SS 1Y [10]. =3 Yun A58 loT AH]
2 FAT3E S9 7P %—}3}5} 71E 84F 0T 2359 4

S92 AZEo)H, 0T oAl 52 oneM2M ZHES



Medication Reminder System for Smart Aging ServicesUsing loT Platforms and Products 109

£ 4

jus)

VWM ‘%0}7} 0T B8 7)%0] ATa= AF2 74
U AA S B}Ec}gi, ]

17 913 Sator A3 AFal FHe
AF A} 71] A H]/\:cl

v
o,
e & o r

hl
ol
o
i
M
1 r
_OrL
fl
ox

© o8

:‘—[4 ol o x FU10
ol

ol
-

Y M ko oot

D
((4
—
QO
o
o
ne
(1
L 6o
g
fo mv mo P>

m2
2
o
oz T
[
1o
o
i
o
2

ﬂi% e
o N
o rlr
Ry
i~
QL
< ¥
o
X
o e
=
N )
B uk

LR
NN
s
o
L
o
=
!
o
ol
ol

BU S
o z2

R

=

tjo

[ ol
8

>

)

rr

=

o]

2

o ]

z
i
N
off
tot,
e
= o o @ b

9

N
N
olf

ol
ol
g
o
M
=
rir
2§
Qo r

e
ot
o
of
b,

X

(I O A
Rl
iz
~r ot
K
2 1 o
Oi‘o}(ﬂ

il
o
toly
>
N
ol [T
il
>

R
)
H
f
ol
s
=
fr
(2o
o =
&

N O
-~
olf

ofr
o
o

E3

745l

_‘4
T, of
KON
olo

o EL{

7

o E&J‘
B
=

=

18 kel B+ (oneM2M, AllJoyn, OCF), H] %= (Google,
Amazon %) IoT AlFE0] SHF JdHYA S Tl A= 4
HE o ‘doly A7 ‘Au| 2~ FAS B8 2ntE o o]F]

lo]
MulAaE AT ¢ des BolEh

Smart Aging Service

Data Analysis f#s2df Service Organization

loT Platform Interworking

Go: gl
m"p‘eM loTivity a.ﬁ:;%f.
GEe SoC®

loT Space

Fig. 1. Overview of smart aging services
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Fig. 6. Implementation of smart pill bottle and box
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[ Example ]
{

“pharmacy”: {
‘name”: “KETI",
“medicine”; “Vitamin”,
“takingTime” : “AfterMeal30”,
AR }

“customer”: {
“‘name”: “Nak-Myoung Sung”,
“gender”: “male”,
“pirthDate”: “18841207"

)
}

Fig. 7. Smartphone application for pharmacy (left) and
a JSON format example (right)
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Fig. 8. Smartphone application for users
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Device | AE name Container Content format Standard
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Pill Box| ketipillbox | pillbottle01 YSON (0]
) powerstatus|String  “54kwh”
Rice ketiricecooker String “open” X
Cooker openstatus
(open, close)
Micro— bandinfo YSON
soft ketimsband String “run” X
Band 2 bandalarm run : control command
String “0,360"
lifxstatus |0 : on/off status, 360
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LIFX ketilifx String “power, 7°, “hue, 360 0
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hue,360 : (0 ~ 360 color),
String “status, play’
Musaic | ketispeaker speakelroont(p/ay' stop, resume, nexi, (0]
ro lprevious, pause)
Ofﬁzsa occupancy status Boolean ‘“true” o
1,2 (true, false)
sensor
Android ketihealth | useralarm Stnng un (0]
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Fig. 9. Smart aging service implementation based on
standard/non-standards loT devices
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