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ABSTRACT

As the 2l1st century paradigm of healthcare service changes from post-therapeutic treatment to disease
prevention and management in advance, the M2M-based u-healthcare application service is increasingly important.
M2M-based u-healthcare application service uses mobile handsets equipped with sensors to measure vital
information, and the medical staff in remote locations can manage the health of the patient or the public in real
time. In this paper, IEEE/HL7 translation gateway, utilizing the gateway based on M2M u-healthcare application
service structure, which is based on international standards, has been designed and implemented. Specifically, the
gateway between ISO / IEEE 11073 standards and ANSI HL7 has been developed. The former defines the
protocol for the exchange of information between the agent device and the manger devices for measuring and
handling biological signal, and the latter defines the application layer protocol for the exchange of various
healthcare information systems. Finally, in order to demonstrate the functionality of the proposed architecture, the
M2M-based U-healthcare application service based on IEEE/HL7 translation gateway, utilizing the gateway, has

been developed which can measure, collect and process a variety of vital signs such as ECG or SpO2.
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11073 Manager= DIM Analyzer, Service Msg.
Composer, 11073 Transport Manager® 7%t}

DIM Analyzer+ 11073 wjuA<} ofo|zE 7t
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E 2. IEEE11073-20601 7|1} Event Report Message 3l

invoke-id = 0x432A (start of DataApdu. MDER encoded.)
CHOICE (Remote Operation Invoke | Event Report)

ScanReportInfoFixed.obs-scan-fixed.value[0].obj-handle = 1 Pleth Wave
ScanReportInfoFixed.obs-scan-fixed.value[0].obs-val-data.length = 12
Simple-Sa-Observed-Value OCTET STRING length = 10

ScanReportInfoFixed.obs-scan-fixed.value[1].obj-handle = 2 SpO2

0xE7 0x00 APDU CHOICE Type (DataApdu)
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0x00 0x22 CHOICE length = 34

0x00 0x00 obj-handle = 0 (MDS object)
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0x00 0x18 event-info.length = 32

0x00 0x01 ScanReportInfoFixed.data-req-id = 1
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0x00 0x0A

0xSS 0xSS 0xSS 0xSS Samples
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0xSS 0xSS Samples

0x00 0x02

0x00 0x04

0xFF 0x00 0x03 OxDF

ScanReportInfoFixed.obs-scan-fixed.value[1].obs-val-data.length = 4
Simple-Nu-Observed-Value = 89.6

CDA WAA|e] OBX elementS A3le] HL7
CDA &4 #AA| (78 10)d] g S wAA
(3 11)E AAsle] HL7 Application &2 %53}
A Hck

flellx] Bl mpe} Fro] S oflo]H Ee} HLT7 ©f
Zg)Alo]4zF IEEE 11073/HL7 ZEEZ W3HAo]
EgolellA IEEE 11073 & ®AA] EHelA
HL7 CDA %F wlAA] ZHlog WHaks] Fozy
HL7 olZ2]Alol el AAA o7 ofo]x EE 312
2 s & 4 gl =k

o= M2M 7[Ht U-&lxAlo] Afu]ze]] 2g=e]
A olt)x} o) 8419] 287t 7FssA gl

V.2 B

B E=Rois M2M 7|Hke] U-AadAle] S8
Au|2E Qe Al 25 7Nk U-AaAle] -4
el g AA 2 7 sk AIHes,
ISO/IEEE 11073 ¥&F3} HL7 F57F A3 3304
S ¢J3} ISO/IEEE 11073 -HL7 Z2EZ W3t 7
o|ESJolE AA T sk Ak FEolA

284

ISO/IEEE 11073 -HL7 Z2&Z W3l Alo|Ego]
= AR AR A, ApaE AR
AMgAR= ISO/IEEE 11073 ZREFo] gAd Fof
st QA AR A AARES o]8sto] oA

£ U-gzAle] Aulag ke 5 g @k

12 3

o2k

(1) H. Mitsui, H. Kambe, and H. Koizumi, “Student
Experiments for Learning Basic M2M
Technologies by  Implementing  Sensor
Networks System”, in proc., ITHET 2010, Apr.
29-May 1 2010.

(2] A. Lymperis and A. Dittmar, “Advanced
Wearable Health Systems and Applications,
Research and Development Efforts in the
European Union,” IEEE Eng. Med. Biol. Mag.,
Vol.26, No.3, pp.29-33, May/Jun., 2007.

(3] Y. Hao and R. Foster, “Wireless Body Sensor
Networks for Health Monitoring Applications,”
Phys. Meas., Vol.29, pp.R27 -R56, Nov., 2008.

www.dbpia.co.kr




=5 M2MS $18F U-R~Ao] S8 ]~ 7]uk IBEE 11073/HL7 W3 Alo]E4e] AA 9 73

(4]

(10]

(11]

(12]

(13)

(14]

(15)

V. Shnauder et al., “Sensor Networks for
Medical Care,” Harvard Univ. tech. rep.
TR-08-05, Apr., 2005.

T. Mon, “HL7 PHR System Funcational Model
and Standard,” HIMSS Annual Conference,
April, 2009.

The Institute of Electrical and Electronics
Engineers, ISO/IEEE 11073-20601 Standard for
Health Informatics - Personal health device
communication - Application profile -
Optimized exchange protocol. ISO/IEEE
11073-20601.

Health Level 7 Inc., “HL7 Resource Library,”
2005, http://www.hl7.org.

H. Cao, V. Leung, C. Chow, and H. Chan,
“Enabling Technologies for Wireless Body
Area Network: A Survey and Outlook,” IEEE
Comm. Magazine, vol. 47, iss. 12, pp. 84-93,
Dec. 2009.

M. Joo, S. Cho, Y. Lee, “Trends in Standards
on Medical Information,” J.kor. Ins. Inf. Sci.
and Eng., vol. 26, no. 6, pp. 70-79, 2008.
M. Li and K. Ren, “Data Security and Privacy
in Wireless Body Area Networks,” IEEE
Wireless Comm., vol. 17, no. 1, pp. 51-58, Feb.
2010.

The Continua Health Alliance at http://www.
continuaalliance.org

B. Piniewski, J. Muskens, et al., “Empowering
Healthcare Patients with Smart Technology,”
IEEE  Computer  Society, Vol43, iss.7,
pp.27-34, July, 2010.

R. Carroll, R. Cnossen, M. Schnell, and D.
Simons, “Continua: An Interoperable Personal
Healthcare  Ecosystem,” IEEE  Pervasive
Computing, Vol.6, No.4, pp.90-94, Oct.-Dec.,
2007.

The Institute of Electrical and Electronics
Engineers, ISO/IEEE 11073-20601 Standard for
Health Informatics - Personal health device
communication - Device Specialization - Pulse
Oximeter. ISO/IEEE 11073-10404.

The Institute of Electrical and Electronics
Engineers, ISO/IEEE 11073-20601 Standard for
Health Informatics - Personal health device

communication - Device Specialization - Heart
Rate Monitor. ISO/IEEE 11073-10406.

(16] R. H. Dolin, L. Alschuler, S. Boyer, C. Beebe,
F. M. Behlen, et al., “HL7 Clinical Document
Architecture, release 2,” J. Am. Med. Inform.
Assoc., 13(1), pp.30-39, 2005.

& & Ot (Seung-Man Chun) 314
2008+ 29 Fofhsta A}
TGP )

20104 24 7:]‘:’1:]-]6‘]—517_ A\
EA]S]—’V].( 3LEhA] /\]_)

2010L:1 3_9] ~3 XH '-'TEH st
< 31]—/\]

Control and

Management of next generation wireless and
wired convergence network, Mobility

management, U-healthcare network

L} | £ (Jae-Wook Nah) |

2001 29 ZEosha Zd
TS

20034 2% AEdElw AR
%/‘\_]_ 3tx J,]_(g«a’]—x—l /p],)

. 20099 29 AERStw AR
s

= 20094 ~&A  AEoER U-
Ao FFENZ A7AIE Post-Doc. ¥4

<33l Hol> U-healthcare network, Wireless body
area network, HL7, IEEE 11073, Network

management, Wireless communication

g
e

285

www.dbpia.co.kr



241813 =] °11-03 Vol. 36 No. 3

Ht = Ef (Jong-Tae Park) A5
AR}

1981 29 AgEgw Hz}
Fshat (FEAAh

19879 84  Univ. of
Michigan EECS (3-8}

198913~ ZHeista A}

st} wg

20001~2003%] IEEE Technical Committee on
Information Infrastructure(TCII) 2%+

198811 ~1989d AMdAA} ASFEIAI~E] AR
Aol

19871~1988'd w|=- AT&T Bell 74 A79<

19841 ~1987d wl=F CITI 74

<FlRol olFEAl, muld, MY FAlERRE,
WE = Bk dxsle] Aux

286

www.dbpia.co.kr



	M2M을 위한 U-헬스케어 응용 서비스 기반 IEEE 11073/HL7 변환 게이트웨이 설계 및 구현
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. U-헬스케어 응용서비스를 위한 국제 표준 프로토콜
	Ⅲ. M2M을 위한 U-헬스케어 응용 서비스 구조
	Ⅳ. 구현 및 결과
	Ⅴ. 결론
	참고문헌


