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ABSTRACT

Medical paradigm shift has been based on disease treatment into wellness care so that changes need more IT-based
smart medical services. In addition, individual based smart devices are more focused on healthcare services and can
provide access to personal medical information, health conditions and social welfare managed by users. In this paper,
IEEE11073 PHD (Personal Health Devices) and HL7 (Health Level 7) standards of legacy healthcare devices are
developed for communicating with each individual based smart device and providing healthcare service in smart TV
environment through a unified home healthcare gateway.

F|E : IEEE 11073 PHD, HL7, 31A7|o], &2 =4 HDP, AUlE TV
Key word : IEEE 11073 PHD, HL7 , Healthcare, Bluetooth HDP, Smart TV

T URE:2014. 11. 19 MAFRIZ AKX 2014, 12. 07 AXHEEHLXE: 2014. 12. 22
* Corresponding Author Am-suk Oh(E-mail:asoh@tu.ac kr, Tel:+82-51-629-1211)
Department of Media Engineering, Tongmyong University, Busan 608-711, Korea

http://dx.doi.org/10.6109/jkiice.2015.19.2.422 print ISSN: 2234-4772 online ISSN: 2288-4165

@This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/li-censes/
by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © The Korea Institute of Information and Communication Engineering.



.M E

AiAo] Au|Le 2 o] AAZ Q] Aok 2 7oA
FA N A7 Helsly] IR oA = Aejaz
kst Qlek. of2|gh AAA ofof thgt ¢14] 9] wste}
A Lol TRt AntEY]7] 8] 24t F4l 7]
=0 WIE AuEAY} =Rt 53], AntE TV
=53} SAlo] Agstal gsto] Rt thefet 21l
% Algsha A AaAof, AntE FO 2 AL G
FAE = 3e 2o seE HHiﬂi B,
2]. ool 719 AAAo] Aulies HY S
Ao)m DA Hat & 2ol A Ol‘l@ T U=
A+ F419] smart- 6“/\71101 SA = 2estar ek e
A7ae|et QmAu|AE Huh aazo]il HEsHA
Azt sk =8 #7}9} A AEA A MBS
ST e Mus 7l Aol kA JdE AL
ATH3,4]. 53] AB|29| ti/4fo] T<s] v dehAte]
e, dukle] QAo A, A &
1 ool WAL vpeFsto] A of Z]Ek Ak ofl Rt
oA AL 2F =7kek 7| A E= T E AR A, g A
A S o] aL Qlek. o|e} oA 2D} EIF I A
®EF7]9+¢1 HL7, ISO/TC215, CEN/TC251, IEEE
11073 PHD(Personal Health Devices) Working Group
5= B3 AYPE k. I FoA = IEEE 11073
MAAZA71719F #7717t o 284 5
s MAAT7N1719] Hag 2A43E el 228t
¥ 28 =2 & Z(Optimized Exchange Protocol) IEEE
11073-20601 A4 07 7} 7|1 A77171H & A|A
21912 114402 ek oUTHs 6]

B =R Az m 7] 7)% E#Ql IEEE
11073-20601%} u-dAE ¢JoF H=3} dAo thsiAl
O*OHEJ_—’ IEEE 11073 &zé Sl N 71712k2
= Bt & Ao AlLES A 9

o [N ]r

J
O, o

F

T__
o =
%EE’—U

aiLLHA FH4 Z2AE IFEGHOE 92 7]
hva

EEZ §UA B4, SUS Al

IEEE 11073 EES 2[5t 5 #AA0 S&fol| St AT

P A
[e]

%

Fdol W= AEHYS F OME A EET
AR Z-jo)] Zodstal §lom 1SO/ TC2158} e W
I TFZZA] AL 713 ok 831 Au| o) o
8T Z71eF A HETlof| gigh Bao] Folbr|HA
% PG419§ ZAlo 3 shils)
%Xﬂ ﬁzﬁkﬂl Zroist
S ARkt itk

27 QA EEI}F 7| TLEL T ISO/TC 2152
Z4) 0 2 [EEE 11073, HL7 54 7| To] A& Fs}
= ¥ %3} ¢ X|(Standard armonization) FH S W= S
A FE3E F27F ] AYPE k8] IF
IEEE 11073 PHD WG A7 H 20}l o] 4 3
ol © & TEEE 11073-20601-& A4, o] & 7|4te & 7ol
4771719 #el717] 9 A% AR AB]A Alo] o] 4
T8E Bt AH we 23315 gstaL §)
t}. ESF ISO/TC215=1SOASS] 7] 4= 1998 W H g
BASRAYRAIAYS] 458447 s34 A
55t7] fl8f glolE =, wgh B3k o7 7]7] 5 970
o] WG FHdste] #EapAYS st glom,
HL72 EHR(Electronic Health Record), WA A, FAl/
E A 0FA] g._z_ﬁ_ Zol-S —5—]_;/_ ol 7]:r!.§ ggg%g
o3 9lo} A= ThE ooy
N HIE A5, 220, AR AU ST SEATE
Z2EFL Jdsta ok E, S Au|A AR &
Asts Q) A" AFdE Al CHA(Continua
Health Alliance)of 4]+ IEEE 11073PHD #&& 7|9t

o= ANAYTY HELEHE HAT = YES
ARAF ARE 29 Foll lon] 458§ Tl
7ol el g Aparato] B sk Sek-11]

22 |EEE11073 PHD

2 A2 oA 23 (CellPhone, A ;@,%E ,
o|Ego] 55 7He) A% AR WS e EE L =
2EZE Fojgith U-alado] Huls Pxe a7
A7 Y Au| 2, U A A2, ool AE AFX = A
A}, oo E A el B A5 ARG 4

423



SIEM B ELSHS|=F2X|(J, Korea Inst, Inf, Commun, Eng.) Vol, 19, No, 2 : 422~427 Feb, 2015

Fsto] gageo] B AES s iy A FA = A
gt o] oAl IEEE11073 PHD #5352 iy A
2| ef ofo] AE AFA| 7hof HlolH ZHl WY, T2

EZ 03 AL 22 EFS HOJstt) o] #FL2 0817
AZoNA 5-7AS) ZRESS A ostaL jlom, 1-4
Al&9] 2lE # o] 2= Bluetooth, USB, Zigbee 52 th
F3t AL 7| &S0 AHg E 4= ok AR 7 A% 53
AS 93l ISO/IEEE 110739] A4+ ISO/IEEE 11073-
206012 A olskar ok ISO/IEEE 11073-20601-2 %]

23l Wk TR EZL A A|FH HEo 2 thoFsl of
JIHES A Us}7] 9] HEel Aol A Aulset
ofo|AER} uju ] 71o] glolE] ne T2 EZS A 9]
SIthISO/IEEE PHD 11073 3552 o o] [ E9} 2] 5 A]
28] ko) Ve v 37 mElE ] "k

- Domain Information Model (DIM): Z} 4| Z|&F4]
(Object-Oriented Model) 2, ofo]HES] @ B A
=] _,]zs]—r:]- 71—7%_,] o8 ZJ]E,L_: 3]4,} ]N—_,]
(Attributes)& 7FA] 3L Qlt}. ZF 402 57 HlolE
ool ES] 75

- Au]A 2E (Service Model): o] A EQ} ujy#] 7F
OB & At she WS Aotk diolEE g2
A| DIMe| A o) Al o2 o] 7hgsirh ArjA
299 Command+=GET, SET, ACTION, Event
Report 502 JLAJE T

- 24129 (Communication Model): 3}1-2] ufjy = <}
Skt o] 449 ofl o] E 71e] Point-topoint = 14 =
Al el FOlTit). ofo]HE &} ujy A Thofl f-
3t Al AFR]2] o34 Abel (Finite State Machine)S
Connection, Association, Operation 50 2 “LH % o]
AL 2] BALS 913 DIMe| Blofe] H4-S
gt dlole Mk )s = $333it.

Jl—) lm Hj
ox M pg

—

E

. & AAHI| AAH

% slxgo] A28l o R [EEE11073 30
o|Ef]o], @A o] Au|A ofZe]A o], HLT
A §igk Alo| Ego], A o] AJu]2 AJH R 14

3.1, &8 A0 ESo|

IEEE 11073 %39 £31 Ao]E ¢ o]l Bluetooth
HDP Managers= Healthcare Manager Applicationo]|
Antidote stack APIE #||&3}11, Bluetooth HDPE- 7| ¥}
oz JeaAZ7I7Ie dAst7] €8t Android-Service
o|t}. Android-Service 2 E2F5}= HDP Health Service
2} Android-IntentE Z3f B E Adsich

32 A Mu|A ofE2(AI0[M

2AULETV 7]9E9] Healthcare Manager Application=
Bluetooth HDP ManagerE 53f 7RA7%7| 7|25 E
S5 UAAHEE Fsto] AARE ZUEE 2 9=
W A H|AE Al g

User Manager= AR&-AHS s Ao Ay
28 AF) o AT NS e Qe 2
QEE st on Q8y A= Q=g o]=9] SQLite
glo] o] 2of A 7Fgtct.

Healthcare Manager= AF&-X}of|A] A AA o] AH]
25 A Fshe AT =4 SQLiteof] A= o] Q= A
-2} 9] A 1 9} Bluetooth HDP Manager 2 ¥ & 53t
ARARE 5ol Monitoring Manager?} Graph
ol AARE ZUEE AH|AE Al qheh
Comment Manager®} Healthcare Service Server?]
TCP/IP 47 §41& £3l m =4 425 AL 2joll A 7]
Faic

Manager=

| Fastces Senin S ‘

|
|
el =
=
viesage Mesoge
o o
[y k]
| Restime. Monitoring Mansger =] HAPL 120, HLT SDE
[ —
Colrt Mansger >| HL? Collect Modue ‘
T g HLT Comwerter
Heatihcars Manager Appiication
squte
—

| Purona Hash Bmicn ‘

O 1. @AF0] OHLIX OiE2|AH|0|M & HL7 OA|X| HHEt
0s N

Fig. 1 Healthcare Manager Application & HL7 Converter
Module Configuration

424



3.3, HL7 7|k of|AX] t42t A0 E20]

HL7 Converter+= IEEE 11073(Bluetooth HDP)i}
HL77ke] ug wghach. @adlo] Aula Auish
HL7 v2.x HA|AE &3l AEES wgstt} Healthcare
Manager Applicationof| 4] AA|7F0 2 A| 35 AFER} 4
H 9} 7]7)/71744 2= HL7 Collect ModuleS E-3l] HL7
HAIZE AL QR Al E AR = HEgih

3.4, @AA0] Mu|A MH

Healthcare Service Server~= HL7 Converter 25 -E]
HL7 v2.x 33 WAIXE Hgwbo} ghelstal, s A7
AEE o ® F-83t JHE vl =wshy] 9is HL7
HIA A dlo]Eu|o] A8} shi= TCP/AP 7|¥E 2A1FAl
A o]t} Healthcare Application 2 5-E <4102 HL7
HA]X]+= HL7 Converter®} 53t F-Z22] Message
Generator®} Message Parserg E3f WA X7} THAl =
™, MSH HandlerE &3 HIA[A] 75 F-25to] siE
g|o]E-o]| A1 A} %] 31 Healthcare Application= HL7 ACK
£ AE3EE AREAA AlEt

| HL7 Exchanger Server MSH Handler |

LT Massige

Message ‘

=

et Samer Application

v

MSH Table

PID Tabile

Ganarator Parzar

NTE Tabile

Message ‘

| OBX Table |

Comment Table

HAPL 120 HLT SDK Database

T Healthcare Senvice Samer

Healthcare Application ‘

O 2. dAF0] MHIA MY 25 THEE
Fig. 2 Healthcare Service Server Module Configuration

41, Tl
B = Ho AL Android 7]§Fe] AntE TVE tf4ke.
& 3}, o] 2 )3} Android 4.2.2 BA 7|8t Ze}o] ]

o

IEEE 11073 EZEE 29It

Tlok
mol

dA7|0] &

)
2

| &t 47

AUE TV AH ‘FingerPC-A2X Lite'S HLUE o] 42
Sjo] AEE TV 822 55140k

a3 3. 3210|X ‘FingerPC-A2X Lite’
Fig. 3 krizer ‘FingerPC-A2X Lite’

283 A7 719 F7 AlolE] 1He] AE
335 B¢15l7] $J8)l IEEE11073 #3S 2831 A
SALE AAE AAsto] AaAlo] A28 A5t
e

42 T Aa}

B 1) AUHETV 948 FEH) 919 AnkE
TV 2~ E ‘FingerPC-A2X Lite’ S &85} Android OS
of & ACIEMC] £F4S A3t F Smart TV
Healthcare ApplicationS A 3§3tc}.

A 2) Smart TV Healthcare Application2- A 215}
H HA AHIAE Al 7] QIR ARARY] RS Y
geln ARHRE 24 71712 HoidelA Hiv
AEAF 52 A] User Registrations S3) AREA}S] o]
£,1D 59 AHES AVHETV A8 U glofefuo]
2(SQLite)o]] A7Fztet.

Eg 7)20] 2nfETV 2€3} HojeEl] i o
vjolso] HHE WolAI AR e tiujols 52 4] 7]
719] MACS 53] 27524 SPP 4102 A8& 2%
afo] mlojeo] MayEITY,

A 3) AAA O] AHIAE AlFStr] 15 ARAF A
18 Clo] A% S} HAZ HUE Y A2
M Realtime Monitoring Manager®} Realtime Graph
Manager”| o] 7] A7} =t} o]% Collect ManagerS
&3l SQLiteo] A= o] = AREAY] 53} #H o7

425



Exchanger ClientE %-3J] Healthcare Service Server=

SH& B EASHS| = 2X|(J. Korea Inst, Inf, Commun, Eng.) Vol, 19, No, 2 : 422~427 Feb, 2015
Elo} Q= 1A% 7|e] BRoN ARG 27

shix sHe ARGALS] uet 23T 71719 MAC % AEr
2E A3l Android-IntentS S8 o]H HEH|E|2

s A RS HE3h)

A 4) Realtime Monitoring Manager+= Collect
Managerof| 4] it t]Hlo] 0] MAC F427} A55H
HDP ManagerE- 53l HDP Health Service®} 1A% 1,
Android-IntentE %3} Bluetooth HDP2} T = 7]53t
g A4urerh Au|Ast A2EEE Ready Ae|E
NANA771719] outgoing A4S 7Tkl 0|5 s
tjulo] 20| A outgoing 912 -& A]%=3}o] Bluetooth HDP
=41 A do] Y= Connected AFE|7} =37, IEEE
11073 MDS 9] System-ID?] MAC F45 #x] 4¥ &
HZ =35y tjulo]AoA H438F= Measurement
Data H|A| | & Wol Z2glc}, 12 1EEE 11073 5
= A& ASAE S8l AT U E S A8t ot
How AFAREE AFHE AUARE F9
Realtime Graph Managerg 283 AA|7F 1|25 &
Eligey

==

O3 4. HAZE 2LEEY
Fig. 4 Realtime Monitoring

4| 5) Realtime Monitoring Manageroj| A= 912
tjujo| AR EE $HHO] Measurement Data H|A| XS
g g wjrpe; W52 2 HL7 Converters 333
t}. HL7 Convertero|A]:= HL7 Collect ModuleS £-3f|
AR AR D 7777 AR AIRE YR 3
&3}31 HL7 ORU A% 2] PID, OBX A|1HE do]
B 2 uj5gsto] ORUMNROL HIAIRE A/d3ttt. o]
27 AJAE HL7 WA|X]+&= HL7 Converter®] HL7

-

|
=
=
3t
3

SHpJ8{SmalTVHealtcare][20140818090048 ORURO1ORU_ROTIF24]123

PIDI20137003]154*4 811987114 M| B L84 BOHE 109-1j4440 1023408837 1440102340882718711141111419

(0BRI1|[1234'FB155v2.2.1/88304

(0BX1|NM]2013 'Weighing Scale"MDC|Tes(TesiTe 19:01:37:98.04/69. IKgimin*UCUMI[ 201

32! 5. HL7 HIAIX]|
Fig. 5 HL7 Message

WA 6) Healthcare Service ServerofAl= HL7
Converter2%5-€] ZA$H-e HL7 WA|X]S Message
Generator®} Message ParsergE Z3df A5kl MSH
Handlers EHglo] 13 29} Zo] &gt o]
MSH HandlerZ &3l 753t Al THE H|o|E]E 3f
tlo] o] 2 Hlo]Eofl A%t

[

5
e
£l

FuaiTimo Chack | Comemont

rlzalincars Ssrysr
User Information & HL7 Message

User Infomation |
ichadiiotlinaid |

apgmUCUM

O% 6. A0 MHA MH
Fig. 6 Healthcare Service Server

A 7) Healthcare Service Serverof| A= I =45l A
H|AE Al5-6t7] 918l AFEARS] ID9F 57 Hufo| A5
F3f dlofefHlo] o] A= o] Sli= AREARS] A%
BE Z3ola I9] wE §835F JEE Comment
Tableo]] AA3lc). o]& ANE-A}7} Healthcare Manager
Application®] Comment ManagerE 53 I|=wL @
A5} Healthcare Service Serverof| A= sjd AF8-2}2]
Comment FHE A THE t|olg YEZ vfjgsto] %
&3}

426



V.8 E

& =wolAe deElE SHe 2 AaaA Al
7771718 sk, AAZE RUE 9 g = M)
L5 T sEAeR A AT o e & A
o] Al&|llE AlRbelgint. IEEE11073 a2 #8510
MAA771 719 20FE TV 7] A4S 231549 1,
AREAL |9} 1771, 54 EE AR
EUHH & 5 3l A2 o &A1 dS st
I, A7 72 2AE ANABEE 3} Au|AS

AlE3t71 918 HL7 713Ee] "7 o] Au]2s AHE -
=319k 701 A7 7712} AntE TV Alo]o] Bluetooth
HDP 35 5412 A 25k3 AMg s ApgAho) 2172
2] & o] u}g} Continua-certified Bluetooth Device 2
#7158t E204E 71718 A48 AEstel 289
% olth. 2T 2wke TV} T A2 Afolof
HL7 Q|8 H F3& 2| Y35}o] 7]22] u-Healthcare A
2B} HLT B2S E3) o%E 2= 9lona 7|2 Ay
0] a9} 330 §84S A sl w3l HL7S
¥ © 2 3} HIS(Hospotal Information System)x} &1
SEjo] A7) 2RSSk o7 AN|AR Sl 75
s}t

Q29tM(Am-Suk Oh)

199714 HLAICHSH D ZHEE
1987 4~1990A4: LGOI+
#4x): Secfsta o|cloj@sta ma
s 2o Hlo[Efslol2, &

6E
gg
0|=|
o
=

b
2
[0

>

427

FOIAIAE, o=

IEEE 11073 ZFEZ flst § &AA01 €

)
2

| ch

o
2
ol

REFERENCES

[1] S.-H Kim, “Trend of personal healthdevice standardization
for u-health service", Journal of KIISE Vol.29-1, pp.31-37,
2011.

[2] u-Health Forum Korea, 2009 u-Health Industry white
paper, 2009.

[3] D.-S Yoo, “Review & Scheme of u-Health Standardization”,
TTA 20th Anniversary Seminar, 2008.

[4] C.-Y Park, J. -H Im, S. -J Park and S. -H Kim, “trend of
u-healthcarestandardization technology”, Electronics and
Telecommunications Trends Vol.25-4,pp.48-59, 2010.

[ 5] Continua Design Guidelines Version 1.0,0ct.2008, Continua
Health Alliance, 2008.

[6] Continua Test and Certification Plan Version 1.4, 2009,
Continua Health Alliance, 2009.

[7] u-Health Forum Korea, 2009 u-Health Industry white
paper, 2009.

[ 8] Philip T. Powella, and Ron Lauferb, “The promises and

constraints of consumer-directed healthcare”,

Horizons , Vol. 53, Iss. 2, pp. 171 - 182, Mar - Apr 2010.

K. -S Jeong, E. -Y Jung and D. -K Park, “Trend of Wireless

u-Health,” Proc. of the 9th International Symposium on

Business

[9

—_—

Communications and Information Technology, pp.829-833,
2009.

[10] A. Gaddam, et al.,
optimized number of wireless sensors”, CODEC 2009, pp.

“Smart home for elderlycare using

1-4, Dec 2009.
[11] Smith,T., Sweeney,R., “Fusion Trends & Opportunities
Medical Devices and Communications,” NERAC

Publication, Connecticut, AnalystReport, 2010.

YEAILNY, 9 H0]E



