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A Study on Mobile Personalized Healthcare Management System
Lee Nan Kyung' - Lee Jong Ok™

ABSTRACT

Recent changes in health care environment including aging population and prevalence of chronic disease encourage the adoption of new
innovative technological solutions including wearable vital sensors, wireless networks, and smart phone. In this paper, we present an
effective at-home lifestyle monitoring system that can be used for self-management and health intervention of patient himself in the
Management-by-Exception perspectives. We implemented the filtering and queuing algorithms as a preprocessor of monitoring system to
enhance efficiency of proposed system, and the effective UX design for self-management of patients themselves. The 94,467 actual clinic
data was used to test the efficiency of the proposed system. As as a result, 64.8% of the incoming vital data was identified to be filtered
out.
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Fig. 1. The Service Concept of mPHMs
(source : O]+ =t 0[Z=(2014), updated)

Al B A o] FofAH A
E] 2 Y| E$) A (ubiquitous network)
S 293 YRAMHEE AFEe
u-3 7] o} (ubiquitous Healthcare)7} 5% 9111[33, 34], &
Todle 2t AntEES FPZOF g HAY omAH A~
(pervasive healthcare) FEJZ FAF Ao o]= mHealths}
3H19]. 53] mHealtht= WBANS o] &3 =mnjd A7 5
HE e tigh Aol #alo]l JFH UATH3, 8 171.

#H 5o WWBSAA 3% AA s 4RE HISY 4
93] Y13 mHealth A9 BA S (multi-tier) ©F7] €4
of oigt A5t #ws] P 9lovk3-4, 11, 23, 28
35*36] r,H‘ﬂ HQ/] Al ggel o}y]Eﬂ;‘q 58 AnEES 1:}/\3]

FuAL
AulEZ
ZHPE S

dolE 2 Al gateway S=utb A& B 9
dole 3 9 AF FH51& et = AAolr v
ok ol o] F2(2014)2] A ATl A ’\U}E% Jow
F3E AASA dolEE 7t HIS desle= 5 2nf
EZ9 AFH TE& 83t o7HAIL Zﬂ’q% uk7t 9l
o, AZRUEZ Alzde] 4 2709 HIS Ev 95
o] w3 A6l wddSTE e "A5eA #x)
of 27| E 9 174 /MY (healthcare intervention) 7]
510, 171¢] A== *c}%’folﬂr

H2 Hetetr] Y& Fig. 29 28 3 AF A
2~dS AR ) 3w ASe BDSUAL R dlo
g 74 99 Biomedical Data Sensing Unit)'& 3F2¢] 2
AlZE BEEHA diolHE FA43te 7les AgsH, 7 W
A AZl PUEKA 49, Patient Unit)'= BDSUZRH 4
A7 AA o8 S HISOIA &7-5+% MBE #39|

ﬂﬁ"é‘%ﬂ o= %ﬂﬁe‘a gt A%

AAs T 53] PUE @438 BDSUY ‘Exﬂ o ]HE PCU
o] Hedl= gateway HHET ol BDSURYE A
3 ol $FYFS AAG FA PCU SFA%

S THRIAZ R IR 25 47 199

(Alert Notification)E $-41 2] 2] (preemption) 3t 7]1%5[16]3},
WESY A £ PCUY Ao 3s sldsty] g Az
(Differed Transfer) 715 % A3t}

A 5ol AAA FeEAF(vital sign)e FAbe] 173
HE AT + e JAJAAZ 2 =714[38] ¢]& A
g 4 JE WWBS 2 WBANQ| g ojst dA47F &

P

I~
[

3 zle=la 9Jrh28, 35, 37 WPAN EEE%"J IEEE
802.15.4¢] A 1H|(ZigBee)= $H 7% 183 Hl&7
VEYIE FAHT & dE Fdoz LOH 54 A9 ¥F
5ol WBANS AT = gl ojdd 3lou(l4, 30, 38,
2 AT e R s A AF AYo| AL
] o]FAdol s s Fxte] A9 gheE T sy A
H| o] H7l7b ofg R AS aElste] & AFelA= AR
AT AN ~FL HT gFRe AutEEe] A Ys)
1 9JE BT-LE(Hd¥ EFE2 Bluetooth Low Energy)

£ BDSUS PU 7t VEQ A Z2EZ2 A9y

‘Elomedlcal /Patient:,

- Patient Care”
/Data Sensing;, Unit Alert notification U"'t .
Umt 5 DA

bl WBAN Ei LTE-A/ e | W \
BT (I ))) W|F| ))& )))
Lapt:p

\ mPLHR| [ | PLHR S
| Mcb\\e i
N, i T\me stamped \ phEﬂE ‘

differed transfer

Fig. 2. The 3-tier Architecture of mPHMs
(source : O]+ 2t 0]Z=(2014), updated)

=, BT-LEx= o343 o]55(2014)¢] Aol waw H
Al 2utE Fo] W o] gl7]o] A4 (cost-effectiveness)©]
Ao /‘F‘LZV} HAZ &4 A48 4 d7]d &4
(easiness)®] glow AAHEHo|7|o] 718X (availahility)©]
Qi 9 WVVBSE AAs A (scalability)
o] 9l7] wiio|rH39l. Wt ~wEZEF WAGHA ~F 7H

e H2o mutd JEYA %% LTE-A &
WiFi E4%& Ab&ste] AAA, 224 2 A48s B4
EE gri1], 28]

=

PN R
F Qe &3

o E4l

O Z2|AI01M M

2I ?.5_*
3.1 mPHMs2| of Z2|#Hlo|d HEHE M
dubz o7 Mulx HiE AXEC AXUESS YA}

A (reusability) @ 234 (expandability) & =ti3=
L eEEA ¢ @(loosely coupling) ¥l ofoF &t zt7te] %
= HA3ke] F=A3Habstraction)$} A& (autonomy)
P 4 (statelessness) = frAl ok erH1]. o]oF Z& ¢
AAAANS vt oz mPHMse #x7o] RUEy A
o] 2x& whdste] ARl AlxEle] AXE Y FxE
37} 2ol 9/fe] HEAER HAF T
mPHMs®] ojZe]Alold a7k

=

¢

O

é.ll_"/

o ox
2 R foir o

1]

1o
[T

|

2B DV
© 4@ o ox lﬂ'I

=

[

;m

ot

o
N
do



200 SEMEIES=2A/HFEH R S8 AL H4T M6=(2015. 6)

(2014)2] Atoll A Aok
279 1) AA7 2 A2 Real-time, real lifestyle) ZUE
[3], 2) &717+e] 3k 25 (Time series longitudinal data) 4=
A2, 23], 3) 59y 9 #2H oEeEAold /3 (Standalone,
distributed app type) &A AL[15], 4) WEL A el
(Network disconnection) tH&[19], 5) o]<]¥#2](Management
by exception) 97 &9, 19] 53 A 6) SHFF QA
(Alert Notification)[16], 7) =}7]1¥2](Self-management)[36]
2 8) A7 7 (Healthcare Intervention)[8] %< F712 ¢l
274% wkgolh

mPHMs Alz="le] 755 B Aujxe 542 1) AZ7EYYH
% (healthcare monitoring), 2) 774X & 7]8K healthcare data
synchronization), 3) #7]¥#2](self-management) 2 4) A%
71 ¢ (healthcare intervention) 59 47}A1= QoFsh 4= 9l
%, mPHMs Al2=512 54 7|9 WWSDEFH fE5 e
BDSUE ulgro 2 AR o zle] 3xte] UA
A2 4 de AAEYUHAY 7]5[8 145 MBEA #
A agHoR AFshd, vAse] anAd A8E
HIS Wl =Yy # 23 diojge] 57132, 1518
A4 A AFeta, TSR] d4 TaA s #x)
2220 2737, 1315 AYdsi, A7 EH«] Hge] 2

Erp Aol RUEY Al

=2 o r|

ol
=

rxodo md ol

)

mPLHIMs2]| ServicesComponent Architecture

1) Data 8) Alert
Acquisition: Notification:
(Filtering) i

HlojEf 315 2| 9) Exception range Setting :
(€
23

SFEY BY

3118

Holef Hal
=Y

HIM

erdepy omaN N POy

C 6) Data Storing :
(Archiving)

(%)

Mobile Android Operating System : 95X @ @27, EAIY 2 & §|

Android | | Representation :
ux (intervening)
2

Fig. 3. The Architectural Diagram of mPHMS' components

olgg My~ EAS ATt 4 HEIEY 75
o3} 2}

¢+ Hlo]¥ ¥ 5(data acquisition) - (%3, filtering) : MBE ¢}
2o wet ojmle] s HAY FALAdIHIE o
FAFRoEM AnA o dolE e 3}

o HloJE] )2 (data identification) - (2 A17F 1, time stamping) :
AR A FaH dole #elE Ay A8 94
AZE YEtdE Bl AR EE B A

+ o8] FH|(data preparation) - (X194, deferrer queuing)
DUEYA 9 5o oF 3AA a9l A unlE A 9
glolg o] t)7]3E (queuing) 32t A3 (deferrer processing)
2 Y3

o+ dlo]8 %¥3Hdata conversion) - (FAW 3 formatting) :

FA" AAZA b el 8 ¥F=(ISO/EEE 11073 PHD) Hlo] ¥
A& HISE 93 A8 REFHLN) R W
tlo]E %% 3Hdata encryption) - (453}, encrypting)

¢ dlo]8] =4 (data archiving) - (d]o]E]#]o]2 3}, archiving)
AT N AAdAE T AYE 98 7FEE PLHIZ
2~utEE Yo dlo|Eulo] AR P4

+ dlo]8] &2(data representation) - (717 713}, intervening)
DEA Al #Ap 222 AT E T e AEE A

FAY, 989 Fu T& EYd AT AF
NgEs A
+ S-FEH(alert notification) - ($-A 2], preempting) :

B M9 WWBSEZHE F4HE A5 5 SH4dE 7
At Ao g HIS T g5elolA 13

o AT HSY A (exception range setting) - (3744
5¢lo] HISE ol&3 7 349
SAHUY 59 Aad dAES

A, configurating) :
AA A doly &3 4

433,

32 mPHMs2| 8

A&AQ1 719 X3} o] FojA| 1L 91*‘1
[47]9} 22 221 ok o EFg]Ao)A-2 A (pervasiveness),
73 A (cost-effectiveness), 2 -8-°]"d(easiness)¢] FxHES
TEF o] ALgAIE] FA F&3la B4 F JLF Fof
g, ol& M s dvbdola BEdstd T)e Ee AR
¥ (de facto standard)e A= AF&3le] AlHle] sHpA
(openness)= S thstaiol ok Hded AHel Sigeto
mPHMs®| 322 EEF (prototype) A12=¥19] QA A== 2014
d 49 @A AAAE AfEel T7%0 = ]‘:(Andr01d
S A A A[40]9] Al (Jelly bean) 4.3.1 B]H &2 =9 o]
EWELS BT-LEZ A 45+ A 484 S4 LTE-A 29
5, Mol 2~ntEE 99 V‘EE%OJ Ajax9} HTML 5
=5 }%3}“‘1, HAY dolguo]s #HALHL QPER o]
ol WAE SQLiteE AH&-3Fth.

(=A%) ]_01 A Ho]:

2 A
=

|
>~

[
Ho
of
__>|4_'41

Qe R} o9 BB

g fal FAbe] A3
B 3gss ARE 54
goltH15]. BdA oz
AAdely Jrs 959l
24], ol#f o] 17ke] u-
stoidl 99l w9 shtE ke

12 A Al(timely) FHA19F Al (always) 3¢
A3l ZUEF dolHE ST £ gl
o 9] &1 ¥] & (exceptional monitoring)
AU 54 ok sivkehs A3l
=5 OFE 1S ok, 41
F SIS,

0 W
g,

ox M
W
oy el

it
ol

}.

l

r

e
(e}
- e N
HE

o

ox

i)
et lzl 2 2 X

1o
Al
"o
(o3
o T o)y

-3
>
i

fr
_-1m

oo o
ol

b g
Aea

A7t 2

a
rln

{0

Q it o
¥ X o M
N

n&émli’

]_

0O
u

N

A

ox
tot,
i
N

fo

Sl
i
o
o
O
i)
o>, F

T L oy
IN i rlo

jg_o,u\l
ﬂlﬂl.ﬁrlmlo

—Yi‘

=
)
i
)
N
- o
0
)

il ot B

ﬂlﬂl >M
|

-
M
o
2
02{;,"
e r
32 o fa

2
_.d

o Mo )
?

Jo o g
ol

H
o
—_
X
e
-
o
m
o,

)

[o5
PSR
R
ol
ol

>~

Rl

oo o
ofr

SOl

£ 2
o off

o opr
3l
L (e
v
ofo
oX,
&
FD{I
o
oX,
o



delEUEe #4e 488 d gt
£ Al FHY A B

de] HE Y (filtering)
Ide Fig 49 2t &, mPHMsE Aoz wase
*MVW dlele el ‘dde st ‘A= HIS Ee

r
e
ek
i)
ko
N
s
e,
~
=
i)
o

gl A Agsh} AAALE =
%‘% %ﬁ A2, 17, 18, 9. t109] -t thrt A FE
1

Foll A 271(t]), AAFel&(t3, t11), 2 AAFAW6, t17)> 4
B 7 1ol 2 (state transition contexts)S 3] ZEH thatollA
AL stel ogoloAl Adats HolH & AAS Eidhe 9
EUHHE T3, A dddolgel st A o
718t Ag- 2%2 FEE &5 2ok

ZZHX} 2 (RPHD)

130

120

110

t1 2 3 t4 t5 t6 t7 t8 t9 t10 t11 t12 t13 t14 t15 t16

Fig. 4. The Concept of MBE in mPHMs

3.2.2 AE| 2 Y7 v]F7]5
B 9] WWBSE 53 mPHMsZ %% += RBHD= 4
A7 2E7 d|o]E(realtime streaming data)gte= 548 717
%, Fig. 304 Axe AXAE F DFEH 6)7H4 6719
JEL v AR AdE ool sh= AbETF x|V whe}
L gt AXVENA AAFSge] TAHTA o+ & 9
RBHDY] #aleol A xgslr]ol] x4oela} &
o} & FAlE HE|2d=(multi-thread) T30 W&
AE 9] H]%57|3Hasynchronizing)[43]E& TE3o=H I
s Hasd 4 3t = mPHMse} 22 tAlF
(multi-tier) T2 AS H] A& Aol o =
o] UA] 718 A e gk tjdo] A olnt, dukAE o
7F AR g2 F A 392 #FY(quening) S F3
(4413, side]l &7k Aol /Add w7t AHelg e
A9 3 2] (deferred processing) W45l 2 AT 4= Ut}

n _l
{m

32

Filtering Thread

P | G
: 1) Data Consumer
| Acquisition

{Fittesing] I:onwrsiwl Thmd
1

Mre hiving Thread

Fig. 5. The Conceptual Diagram of Multi-threaded Structure of
mPHMs

S THRIAZ RN AR 25 37 201

4. mPHMs2| HAE

41 HIAE HAet HAE Ho|E

URkH o g FEE A2FS HAEs = dAf
7158 H~Este AF(validation)® -8 é%
(verification) 2H4& AXTH46]. HZ52> mP)
sl 9] W B3I HAEE B ATEYO] ]

R A AN 2Ee] Fo 759 FHY 54S

Az

H*

l_, O_Lu rlr
rz J{N'
> JEL

olr

o o.u‘.

}
4 9,]374—1
AFARE Ao TR AL Az O AR B
L N B LTS E RERE BEEER
£23 B4 AN UL Eabgel sl st
mPHMs A299] 71543 54 7] s
dlirEel AA QgHolE(@ae 471z A%

=
—t

=N
2
%
E
o
_VFL

N
Y
e

, fo

0]

ok,
N
é
FPE
[
- o
rlr

MW

Table 1. Result of Filtering

7 55199 [ elgrag [ A
e | | G am
e | P | |
g5 deln A @e@| 0| B T

42 mPHMs2| 7|4 "It

mPHMs®| £ZE 7|54 HEEE
_?4 m Ezsl Eﬂ/\E JJrzqoﬂ/q 1,]]1:114 7&
mPHMs®) 2154 #4%& AlgtA 2] 8

(b iE]t 29E T2y gEHYE adas SA
ﬁoﬁ T“T7] sk, olebr] dst B Aol 7} 31489719 Al
ddlelEel dia) 288 BEY ZEAx0 A= Table 1
of AAEAE. =, 3 AAHolHA HEk F A=l
4673 (a) = 6122574(b)°] JE1H(64.8%) HA71l AIRE Al
2gle] JEY 282 e =2 ZoR yEyth

Oi
08
N

4.3 mPHMs2l *2
mPHMs®] &

k=3
=]

ox
ﬁ
|
2
1o
F
kv
ki
o
ol
&
=
o
fols



202 SEMEIGS=2A/HFEH H S8 AL H4T H6=(2015. 6)

gl sl F7bekoith Table 201 A€ wpeb o] %
7] Aol A, AY-wE-9E el 3 AEAel sl
= 13641 (A A tin] 433%)°191 3L, F 31489719 A v
E ol ol 18%9 565731 (m) #2E)
Y ago] W = AorR ety ¢E
7

Table 2. The Efficiency of Monitoring with MBE,

T F57] 4t | ol ¢t A
13,641 7,193 5,693
43.3% 22.8% 18.1%

el 2UEd 5,657 2,686 1,977
E&(m) 18% 22.8% 6.3%

dlole A 28

44 mPHMs2| UX

mPHMs®9] F2 AHEA} A F o]~ (UX)E Fig. 60 oA
¥ onpel 2ok SHR6A)E Al2=we] 8744 FaAu 2 1
g WwE AFsa, tAEREE 55 M9 A RNEE
mPHMseo] 72| AA7F AAvelE], & Al AANLA
HE 283t} Fig. 6B)= 4579 5147 g 2 A
A s Jehl™ Fig 60O« &4 7t 1d9= &
X3t AA 2A43S Fee gAREE A4 &
dole & HEly & AFCA v B2% 25)E =
Zolx a3E et

719l x5e] Ael7h 3ufrtE

(@)

Fig. 6. Sample Ul of mPHMs: (A) Home Menu, (B)
Dashboard, (C) Dashboard with actual value when touched,
(D) Alert Status

3 A REE SASE WY grvs dAEel #
oMo A73E Aol(transition) & #4d + e &34

2 joz viebuieh wep AZgEsl el okl B
3w 9 S A4, 102 ool 9ow Fig.

6(D)e] ‘Alert Status'ollA A &AEAZtE} shA| HAuS-8 W
ANDoZH A NLE T 5 Aes 713 E AT,

pil

rd
=2
it
N
ol
=3
i
i)

o

I
{u
2
ri_"
x
o
2
)
Im

I
o
)
T
5
3
>
1o,
2o K
%0,
£
Al
ol

=

> 0 %
K
oft
~
Kl

=
[

e
1o
o

N
N
olr
_O'E
32
r
=
(o,
av
o
lo ol y
o
M >,
>

o

o i
=)
rlr_ln
2
r_—)‘:"
>
o
o [ fo
23R foa 2
oo 2o (mofr

AN
1
o
r
N
N
_O‘E

oy Koo
32
o
=
o,
[0
o

[
0,
=
=
=
=2
FHE
r—?(—lf rJ
A
Rl
- 4
[o miot
)

oo
%gﬂ ’
2 fr
o
M
%oﬁt

£

U

é,
S
<o
X
ol
W
2w
Sl
>
) Jg
:az :
%0,
D
o K
o fu off (o Mok

=

Al ~E] o} 7] el %
HE AAE XM }Oﬂ\:} mPHMs+= @3] JH7
A lE & AAste] AEste gateway T Al
Aol ofye} ~ntEE ZA o] HH S XT3
75 Folgorn AvtEEZS HAGHAA
2 83t omld FA7F MBE #30l
2 g giyor AREHE BUEHY & ¢
2R2d3 UXE AAE Aol 9] 997t 9tk
Aot Az"e HAEE 93 £1E AA o
U467 E AN ="l AgHE A
H] 10.9%<] ol Elvt #zstd = 7)o
B

% 0@ qo
zz_l,“ldﬁ-{n:
ol
T g > N
_&F_A_‘E_L_,_‘_,
2 g
X2 HE LR

T ofob ool fr

o
X

of A& Ao HFrtEn. 53 Al A= Fig. 70l
clAlg nio} 7‘01 MZ ol a9y BXE Hole 55
Mol AARES o8o] Abdel 24T Ad-aE-4

5o ARl w}E} Aitets 3 AdE sl AR
UIE 23 AATFo =M o8 dolEs} ofd W dhel
ﬂr@ow nad Ze Alzkel #xke] AEkd AeE delst

I, EAZE 9 A AR A8E FstE 59 fo
B avAel omelel qel Asde Ansrldl 84
= fusinta grkd = 3.

=2

1
401 a7 AGHE A9
o oold @ AAE wEa) fa & A
sge svfEEY AALIIRAC 5 B8
MRzt A5EE dolHE 65% ol 3



>
= gy
o

"o, |o
o [

o

0;
o
g e
0
Ir
o)
o
T
I
)
oK
=
.{
1
2
-
_0|L
N
&2
32
£ o

o
o
o,

iz én: r
IO _{01, -ﬂn =

o fl

ou glu 49 BFUHY AIE A
7 W3yE oo Avjdd. 9
tlo]E 7} ol &Ju](context)E A%

o] thge] AugAs #HFd &

B g

Orﬁr&
= > 4l

2 o o
rO
=2
=

X
M
ofy
1

2L
¥O

- 92
3

°

o

)

Sorlr oot 1O > 10 bR oo N U X
e f
o

N, e

-

ox, Ix
o
Nl N
lo & )
oo 2
rol ot -
Lo gy
o 2
-
it
of
|\
ol
i,
=
o
)
fru
o G CTRE A A LU 1

Lt

t
N
)
)
T

References

[1] ElHelw, M., Pansiot, J., Mcllwraith, D., Ali, R., Lo, B., and
Atallah, L., “An integrated multi-sensing framework for
pervasive healthcare monitoring. In Pervasive Computing
Technologies for Healthcare 2009,” PervasiveHealth 2009. 3rd
International Conference on, IEEE, pp.1-7, 2009.

[2] Lomotey, R. K., and Deters, R., “Mobile-Based Medical Data
Accessibility in mHealth,” In Mobile Cloud Computing,
Services, and Engineering (MobileCloud), 2014 2nd IEEE
International Conference on, IEEE, pp.91-100, Apr., 2014,

[3] Predic, B., Yan, Z., Eberle, ]., Stojanovic, D., and Aberer, K.,
“Exposuresense: Integrating daily activities with air quality
using mobile participatory sensing,” In Pervasive Computing
and Communications Workshops (PERCOM Workshops),
2013 IEEE International Conference on, IEEE, pp.303-305,
Mar., 2013,

[4] Mohammadzadeh, N., Safdari, R., “Patient Monitoring in Mobile
Health: Opportunities and Challenges,” Med Arh, Vol.68, No.1,
pp.57-60, 2014.

[5] Hommersom, A., Lucas, P. J., Velikova, M., Dal, G., Bastos,
], Rodriguez, J., Schwietert, H. et. al, “MoSHCA - My Mobhile
and Smart Health Care Assistant,” 2013 IEEE 15th
International Conference on e-Health Networking, Applications
and Services (Healthcom 2013), pp.183-192. 2013.

[6] Estrin, D., Sim, I. “Open mHealth architecture: an engine for

health care innovation”, Science(Washington), Vol.300,

No.6005, pp.759-760. 2010.

Klasnja, P., Consolvo, S., McDonald, D. W., Landay, J. A., and

Pratt, W., “Using mobile & personal sensing technologies to

support health behavior change in everyday life: lessons

learned,” In AMIA Annual Symposium Proceedings, American

Medical Informatics Association, Vol.2009, pp.338, 2009.

Klasnja, P., Pratt, W., “Healthcare in the pocket: Mapping the

space of mobile-phone health interventions,” Journal of

biomedical informatics, Vol.45, No.1, pp.184-198, 2012.

[9] Liu, R. L., Shih, M. J., and Kao, Y. F., “Adaptive exception
monitoring agents for management by exceptions,” Applied
Artificial Intelligence, Vol.15, No.4, pp.397-418, 2001.

[10] Morak, J., Schwarz, M., Hayn, D. and Schreier, G,
“Feasibility of mHealth and Near Field Communication

[7

—

(8

[

SHFY THOIAZ B NARIO 25 o35 203

technology based medication adherence monitoring,” In
Engineering in Medicine and Biology Society (EMBC), 2012
Annual International Conference of the IEEE, IEEE,
pp.272-275, Aug., 2012,

[11] Adibi, S., “Link technologies and BlackBerry mobile health
(mHealth) solutions: a review,” Information Technology in
Biomedicine, IEEE Transactions on, Vol.16, No.4, pp.586
-597, 2012.

[12] Zhang, M., Raghunathan, A., and Jha, N. K., “Trustworthiness
of Medical Devices and Body Area Networks,” 2014.

[13] Jeong, S., Kim, S., Kim, D., Youn, C. H., and Kim, Y. W,
“A personalized healthcare system for chronic disease care
in home-hospital cloud environments,” In ICT Convergence
(ICTC), 2013 International Conference on, IEEE, pp.371-376,
2013.

[14] Rifat Shahriyar, R. S., Md. Faizul Bari, M. F. B., Gourab
Kundu, G. K., Sheikh Igbal Ahamed, S. I. A., and Md.
Mostofa Akbar, M. M. A., “Intelligent mobile health
monitoring system (IMHMS),” International Journal of
Control and Automation, Vol.2, No.3, pp.13-28, 2009.

[15] White, J., Pan, Y., and McCormick, Z., “Addressing the

Challenges of HTTP-Based Mobile/Cloud Interaction. In

Mobile Cloud Computing, Services, and Engineering

(MobhileCloud),” 2014 2nd IEEE International Conference on,

IEEE, pp.200-209), Apr., 2014,

Yi, J., Koo, J., and Cha, H., “A localization technique for

mobile sensor networks using archived anchor information.

In Sensor, Mesh and Ad Hoc Communications and

Networks,” 2008. SECON'08. 5th Annual IEEE Communications

Society Conference on, IEEE, pp.64-72, Jun., 2008,

Clarke, A., Steele, R., “A smartphone-based system for

population-scale anonymized public health data collection

and intervention,” In System Sciences (HICSS), 2014 47th

Hawaii International Conference on, IEEE, pp.2908-2917,

Jan., 2014,

Adibi, S., “Biomedical Sensing Analyzer (BSA) for Mobile-

Health (mHealth)-LTE,” IEEE Journal of Biomedical and

Health Informatics, Vol.18, No.1, pp.345-351. 2014.

[19] Cubi¢, 1., Markota, I, and Benc, I, “Application of session
initiation protocol in mobile health systems,” In MIPRO, 2010
Proceedings of the 33rd International Convention, pp.
367-371, 2010.

[20] Huang, A., Chen, C,, Bian, K., Duan, X., Chen, M., Gao, H., Xie,
L. et. al, “WE-CARE: An Intelligent Mobile Telecardiology
System to Enable mHealth Applications,” IEEE Journal of
Biomedical and Health Informatics, Vol.18, No.2, pp.693-702,
2014.

[21] Mettler, Tobias; Markus Eurich, “A “design-pattern”-based
approach for analyzing e-health business models,” Health
Policy and Technology., Vol.1, Issue.2, pp.77-85, Jun., 2012.

[22] Mougiakakou, S. G., Kouris, I, Tliopoulou, D., Vazeou, A., and
Koutsouris, D., “Mobile technology to empower people with

[16

=3

[17

—

[18

=

diabetes mellitus: design and development of a mobile
application,” In Information Technology and Applications in
Biomedicine, 2009. ITAB 2009. 9th International Conference
on, IEEE, pp.1-4, 2009.



204 ZEMEIGS=2A/HFH H S8 AL H4T M6=(2015. 6)

[23] Xu, C. S., Anderson, B, Armer, J., and Shyu, C. R,
“Improving disease management through a mobile application
for lymphedema patients,” In e-Health Networking,
Applications and Services (Healthcom), 2012 IEEE 14th
International Conference on, IEEE, pp.286-291, 2012.

[24] Bosworth, A., York, C., Kotansky, H., and Berman, M. A.,
“An Inventor’s Perspective on Consumer Health Informatics,”
American Journal of Preventive Medicine, Vol. 40, Issue.b,
Supplement.2, pp.S241-S244, 2011.

[25] Son, J., Park, G. H,, Cha, J., and Par, K., “Requirements for
the Security of Medical Information for U-healthcare Medical
Devices,” Regulatory Research on Food, Durg and Cosmetic,
Vol6, No.l - 2, pp.59-78, 2011.

[26] Lee, S, Lee D., “A study on Review and Consideration of
Medical Industry Convergence Based on U-healthcare,” The
Journal of Digital Policy & Management, Vol.11, No.b,
pp.193-197, 2013.

[27] Hwang, B., “The Attitude of Medical Practitioners to the
Chronic Disease Care System,” The Korean Journal of Health
Service Management, Vol.6, No.2, pp.193-200, 2012.

[28] Suh, M. K, Chen, C. A., Woodbridge, J., Tu, M. K., Kim,

J. L, Nahapetian, A., Sarrafzadeh, M. et. el, “A remote patient

monitoring system for congestive heart failure,” Journal of

medical systems, Vol.35, No.5, pp. 165-1179, 2011.

Kukafka, R., Yasnoff, W. A., “Public health informatics,”

Journal of Biomedical Informatics, Vol.40, Issued, pp.365

-369, Aug., 2007.

[30] Chen, H., Wu W., and Lee, J., “A WBAN-based real-time
electroencephalogram monitoring system: design and
implementation,” Journal of medical systems, Vol.34, No.3,
pp.303-311, 2010.

[31] Otto, C. A., Jovanov, E., and Milenkovic, A., “A WBAN-
based system for health monitoring at home. In Medical
Devices and Biosensors,” 2006. 3rd IEEE/EMBS International
Summer School on, IEEE, pp.20-23, 2006.

[32] Postolache, O., Girdo, P. S., Ribeiro, M., Guerra, M., Pincho,
J., Santiago, F., and Pena, A., “Enabling telecare assessment
with pervasive sensing and Android OS smartphone,” In
Medical Measurements and Applications Proceedings
(MeMeA), 2011 IEEE International Workshop on, IEEE,
pp.283-293, 2011.

[33] Park, C, Y., Lim, J. H, Park, S, J., and Kim S., H,, “Technical
Trend of U-Healthcare Standardization,” Electronics and
Telecommunications Trends, Vol.25, No.4, pp.48-59, 2010.

[34] Lee., Y., T., Kim, S., Y., “Establish long-term comprehensive
plan to activate u-Healthcare,” Korea Health Industry
Development Institute, 2008.

[35] Khan, J. Y., Yuce, M. R., “Wireless body area network
(WBAN) for medical applications. New Developments in
Biomedical Engineering,” INTECH, 2010.

[36] Triantafyllidis, A. K., Koutkias, V. G., Chouvarda, I, and
Maglaveras, N., “A pervasive health system integrating

[29

=

patient monitoring, status logging, and social sharing,”
Biomedical and Health Informatics, IEEE Journal of, Vol.17,
No.1, pp.30-37, 2014.

[37] Khan, Z. A., Sivakumar, S., Phillips, W., and Aslam, N., “A
new patient monitoring framework and Energy-aware

Peering Routing Protocol (EPR) for Body Area Network
communication,” Journal of Ambient Intelligence and
Humanized Computing, Vol.5, No.3, pp.409-423, 2014.
Redondi, A., Chirico, M., Borsani, L., Cesana, M., and
Tagliasacchi, M., “An integrated system based on wireless
sensor networks for patient monitoring, localization and
tracking,” Ad Hoc Networks, Vol.11, No.1, pp.39-53, 2013.
[39] Lee, K, Lee, J., “A Study on the Architecture of Mobile Bio
Lifestyle Medical Information Monitoring System,” The
e-Business Studies, Vol.15, No.3, pp.97-123, 2014.

[40] [Internet], http://www .kantarworldpanel.com/global/News/
Apple-regains—momentum-as- Windows-stutters

[41] Dekker, S. W., Woods, D. D., “To intervene or not to
intervene: The dilemma of management by exception,”
Cognition, Technology & Work, Vol.1, No.2, pp.86-96, 1999.

[42] Tbaida, A., Al-Shammary, D., and Khalil, I, “Cloud enabled

fractal based ECG compression in wireless body sensor

networks,” Future Generation Computer Systems, Vol.35,

pp.91-101, 2014.

Sundell, H., Tsigas, P., “Fast and lock—free concurrent

priority queues for multi-thread systems,” In Parallel and

Distributed Processing Symposium, Proceedings. International,

IEEE, pp.609-627, Apr., 2003.

[44] Orfali, R., Harkey, D., and Edwards, J., “Client/server
survival guide. 3rd. Edition,” John Wiley & Sons, pp.169-177,
1999.

[45] Palma, D., Curado, M., “Onto scalable ad-hoc networks:
deferred routing,” Computer Communications, Vol.35, No.13,
pp.1574-1589, 2012.

[46] Pressman, R. S., “Software Engineering: a practitioner’s
approach,” Pressman and Associates, pp.632-633, 2005.

[47] Forsstrom, S., Kanter, T., and Johansson, O. “Real-time
distributed sensor-assisted mhealth applications on the
internet-of-things. In Trust, Security and Privacy in
Computing and Communications (TrustCom),” 2012 IEEE
11th International Conference on, IEEE, pp.1844-1849). 2012.

[38

[t

[43

=

o = &
e-mail : Inkcap@hanmail.net
19973 BA TS A ALsa (s
2000 Fo)shL 1w 5 sksHA A
20149 F5 TS 79 BT (A
201219~ & 3

|
s

o = =

e-mail : jolee@dongguk.edu

19783 F=ulgtal HAApA LR (ERAL)

19851 AP F o5 H o) tul(A AL

190 ~d A Fxdigtn Ay wg

#H)#-oF : Business Intelligence & Analytics,
Hlejo] ), An]2 A8 2(SOA)

W ANAGA LY 5






