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Abstract

In mobile healthcare service, the accurate detection and the notification of the emergency situation are important to
chronic patients’ life. In the existing healthcare service, the medical staff or medical service provider always judges
patients’ health status by monitoring from the measured from bio-data. However, it is difficult to monitor many patients in
real-time simultaneously, because the medical staff should monitor the health status continuously. Furthermore, an
emergency condition diagnosis based solely on the statistical level of the bio-data may be difficult, since the emergency
judgment of the bio-data might differ depending on the health characteristics of each person such as age, history of
disease, gender, etc. In order to solve this problem, this article presents an mobile healthcare system for emergency
bio—data management using a personalized emergency policy. The salient feature of the proposed mobile healthcare system
is that the characteristics of the health status of an unique patient is defined to the policy, which is used to judge the
emergency condition of the bio-data measured from the patient. The prototype of proposed mobile healthcare system has
been built to demonstrate the design concept.
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<?xml version="1.0" encoding="UTF-8"?>
<Policy xmlns:xsi="http://www.w3.0rg/2013/XMLSchema-instance"
xsi:noNamespaceSchemaLocation="Emergency Bio Data Setup.xsd">
<dataset>
...skip...
<section name="Patient Authentication Management">
<value name="Patient Authentication" type="String"> Hans, Hans123123, 001 </value>
</section>
<section name="Bio Device Management">
<value name="Bio Device Setup" type="String">Pulse Oximeter</value>
<value name="Bio Device Type Setup" type="String" > SpO2</value>
</section>
<section name="SpO2_ Emergency Bio Data Setup">
<value name="CriticalValuePreset_Setup" type="Numeric">90</value>
<value name="DurationofDetectionTime Setup” type="Numeric">10</value>
<value name="RepetitionRate Setup” type="Numertic">2</value>
<value name="Bio_ Device Priority_Setup" type="Numeric">2</value>
<section name="Bio Device Management">
<value name="Bio_ Device Setup" type="String"> ECG</value>
</section>
<section name="ECG_Emergency Bio Data Setup">
<value name="DurationofSTsegment _Setup" type="Numeric" >120</value>
<value name="DurationofTwave Setup" type="Numeric">160 </value>
<value name="QTc_Setup" type="Numeric">500 </value>  </section> </section> </section>

...skip...
</dataset></Policy>
azl 6. 82 M 2|9 Emergency_Bio_Data_Setup &0l tist XML 7|0}
Fig. 6. XML schema of Emergency_Bio_Data_Setup part of the emergency management policy.
Hlo] Q. AFx|o] gret AA Heoly e &5 AHA) &3t} 0|2 93, Emergency Bio_ Data Setup ™Al
do]Eulo] o] AT ISO/AEEE 11073 iy <} A 2 Qs B AA vpole A #E, S #
ISO/IEEE 11073/HL7 mapper—t— HL7 CDA °jZ&|7°] ] ARG ¥l w3 CriticalValuePreset_Setup,

Adow Zxto]l AA dolElE HEst7] 9lsl Bio_de
vice_setUp, Patient_Authentzoatlon, ISO/IEEE 11073
Analzer_setUp, Manager_Status 52 WAIA S u3ts}t
2 CriticalValuePreSet_Setup WINA S &
sto] 27 AbgA AruuAe &3 4H dlolEfHo]

RepetitionRate_Set
up , Bio_Device_Priority_Setup < ¥33Ht}.

a9 6olA= SpOeet ECG HlolHol| et Emerge
ney_Bio_Data_Setup< YEFATE Sp0,9] W+ 96%
ol A 99%7F 17k 71EA o]tk SpOy7t 90% W] Rko] A

DurationgfDetectionTime_Setup,

=

=

o 1 1O
o H %/\\__

L
=]

2ol AFEn. FHH= A dHolEe &5 A4 L mrto] opd x|t A4 RISl 3 - 4% 7} Hol

olefHlo] 25 ARgate] drekEwT | Wk A wlo]H o Ak F44%kS o Alsfokgtth. ECG &+ Alsol df
o|A A% 7} 74X =W Policy-based Disorders Checker ) B =Ro|xe oz el

7} Emergency_Notifications #3743t} ISO/IEEE

11073 W A7E &5 4 eloleuo] o] AF $HE v 7 &

& A=A Fo ISO/IEEE 11073/HL7 Mapper©ol| A

A dlelEE sk 1 A dlolEE HL7 7]9E 9 1. A28 4

= ojEg Aol o] sl At O 7S AR BEE S BAAS 489 A2
I 6L F #g BAY Emergency Bio_Data_ o] TZEE] THL Y3t Alx®El EAHL HoFEr)

Setup -5 XML 2=7]vt2 YeplAth XML 84+ =Rl A s 2714 Bl AlA Rl ECGAIA ¢k SpO2

dataset, section, value, escape = TFAET 19 69 AMAE ARt & AladldA = S Qe

A, Emergency_Bio_ Data_Setup "IXNA= A © ]
Eol| Al & e ] w31 A A 7H

o Bee A% A4 dolE el Bag dgsts b A

(1184)

HANBACK 3A} (http://www.Handback.cokr)ol| 23}
A F¥ = HBE-ZigheX2 A& ARSIt SpO,9}
ECG9] dlolH ISO/IEEE 11073-10404:2010 ¥}

o
LA



20144 68 ™MKt
Journal of The Institute of Electronics

Elge]

nd |

a
o
al

Zigbee-based
SpO2 Module

N

Zigbee/Bluetooth
Module

EMS

AEX} SEY

A M
b X

ﬂé V4] Zigbee-
HL7lx |t o| 2 | IJEa(S:(él;l
ojz2| A0l M Sl
Jzl 7. AAE” 7N
Fig. 7. Prototype system configuration.
ISO/IEEE 11073-10406:2012 %<& 717} wed,

A8 IBM server, Apache 2.2, MySQL 5.5
2mlE ®ukel A Galaxy S2 [SHWM250K E
d]-0S version 2.5
G K2, =
Bluetooth), SpO»
ECG AXEE
o SpO; AN BE
v SpOy(%:saturation):40 ~99%
v Pulse rate range: 30~300 bpm
v Pulse accuracy: +2% @30~300 bpm
e ECG AlA K& WAl
v'Number of leads: 3-lead

71k elo]: Visual C, MFC, PHP

BEES RE
AAZE (

(HBE-ZigheX2-
HBE-ZigheX2-SpO»),

oA

2. BHIY HAHO| DL AAH AlLtE|Q
Ak AsAol wUEY Azde] Ayees o
3 2o} SpOe9t ECGeE A 2M]718ke] SpO.9F ECG
Fol oja] ZAHT. VA, AHEA A5 o8
B A5 A B FALow, ﬂ4°fw
A D9} MBS ALeET AZeA v,
ofolt] (ID)Z o] &-51e]

oA =

a

il

a-

=

ol

3}
=)

o

E
-
a

]

ut
e
=2
re
o MY
il
f

[
op

)

R

ro
ol o\
.
K
il ¢
+ N

o
2
>
o I

ox
i)

A dolE = A

=z

nformati

(1185)

Ho513HEAMEE
on Engineers

Vol. 51, NO. 6, June 2014

nsujang

Yutae Nah

Minsu Jang

Sumi Lee ultrasonic waves

ADIEZE 35104 &

Screen view on smartphone.

Patient Information Measured Information

[Fo-
s
o |
W 3
- s, n
5 1 E
¥ 3

Debug Window

ato and Timo. Valuo

s .

9. HL7 7|9t o|& ofE2|#HolM FHH
Fig. 9. Display view of HL7-based medical application.

53] ~vtEZ AgH AvE
[EHlo] 2~ AW ZREH Sp0.oF ECG
ARE 9Hste] AA dHlolE HH

o)

Fefel

, EMS=®

[e)

il
T
o H

o 1L

= ¢9

5 wIAIA 9 A 71
o% %% A dlolE & Byt

(T oXl

al

1z

3.7 2 g &

a9 8~9& At s Aol BUHH Al
Hr2EElye] d A%E Bl AN AA
o8] ISO/IEEE 11073 WA A & 2ol ma} =] 1H]
Hk BCG 9F SpO, AAl =4 Al Hoﬂ ofa
& 2~utEE A9 ECG / SpO, AAldelE el 3}
e H, 2~utEZ A A dlo]E] 7} RUE

sl AA dlolele] &5 AE7E A E
o}Z 701 3HH H

s

9 9

d

=] 1
R

-

=
=

7]
]

fol

=
=
il
K

=
¥ 9= HL7 7|¥ 98



58 ANEA HEE S5 HEE At ZHIY FAH AAH HMELH 2
(View)E HojFEth HL7 7|¥F o5 ofZgAlo] oA Monitoring ~ Systems,”Journal ~ of  Clinical

ECGS} SpO2] A dlo]E= HL7 CDA "A| X &84 o
2 EMSERE 4%t}

7 = <l

It

2 4o o =
=
>
>
ofo
b

—
BN

2
> 9
> o
Al M
2
=51
FN

[ F%
_Ll oL
BN

tlo

U 4o
ol
=

Ho & e
o
2
o
=

)

wy F
Xl
ol
ol

2,
,
o

o —H
e
ol
o
2
)

=
[
=3 -
2
olo
oo [

e @
o

[
f
i
huf

=3
I
oy
BN
rlr
!
o2
ot

REFERENCES

ISO/IEEE 11073-20601 Standard for “Health
Infor matics Personalized health device
communication”- Application profile - Optimized
exchange protocol-ISO/IEEE 11073-20601, The
Institute of Electrical and Electronics Engineers,

2008.

[2] HL7 Clinical Document Architecture (CDA),
Release 2.0, Health Level 7, Apr. 2005.
[3] X. Shen, “Emerging  Technologies  for

e-healthcare,” IEEE Network, Vol. 26, No. 5, pp.
2-3, 2012.

S. Franklin, et al., “Does the Relation of Blood
Pressure to Coronary Heart Disease Risk
Change W ith Aging?: The Framingham Heart
Study,” American Heart Association, Vol. 103,
pp. 1245 -1249, 2001.

J. Wei and G. Kong, “Block-Based Neural
Networks for Personalized ECG Signal
Classification,” IEEE Transactions on Neural
Networks, Vol. 18 No. 6, pp. 1750-1761, Nov.
2007.

J. Yao and S. Warren, “Applying the ISO/IEEE
1107 3 Standards to Wearable home Health

[4]

(5]

[6]

(1186)

Monitoring and Comp uting, Vol. 19, No. 6, pp.
427-436, Jan. 2006.

A. Mense, et al., “Healthy interoperability: A st
andard based framework for integrating personal
monitoring and personal health device data into
medical information systems,” Journal on Inform
ation Technology in Healthcare, Vol. 7, pp.
214-221, 2009.

M. Yang, et al,“Guideline-driven telemonitoring
and follow-up of cardiovascular implantable
electronic devices using IEEE 11073, HL7 & IHE

[7]

[8]

profiles,” Proc. of IEEE Engineering Medical
Biology Society pp. 3192-6, 2011.

[9].ISO/IEEE  11073-10404, 10406: 2010 Health
Informatics - Personal Health Device

Communication - Device Specialization - Pulse
Oximeter, The Institute of Electrical and
Electronics Engineers, New York, USA, pp.
1-61, Apr. 2008.



20144 68 MX3E ==X M 51 E A 6 = 59
Journal of The Institute of Electronics and Information Engineers  Vol. 51, NO. 6, June 2014

IS IR |

z F od(43]9)
20139 Zolugstw AFE Tk
—J—B‘]—/\]-

2013 ~ & A 7 &H sk

& J A2LE e E (A ALY
2010 ~ & A ZAEhstw T3 - <FHAROE - U-daA A
AApF- s (BFAL ) S A dEYA #e, A
ZEAY AT 8 o]sA #e, SN L8>
EQa #Ag>

ub = e (343 9)
19784 A S et A3 ek
(334D

19811 A & o) et 755t

i (Z3H4A})
3. 1987w = WA 7o &
B RE A (F A

1989 ~ & A AEo g HAAF st u

20003 ~2003d IEEE Technical Committee on
Information Infrastructure(TCII) &%

19881 ~1989\ A A AF HAFE Al 28l AFYE
FAATL

19873 ~1987d "= AT&T Bell 914 A9
o

1984 ~1987d w]= CITI o+<¢

<FIARoF D A I UEYZ #FE, o

&2, AAY FAY &8, HEYA Hel>

(1187)



