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ABSTRACT

The Mobile device like smart phone is a small computing device and easy to carry around. The Mobile
devices are wildly being used as desktop personal computer and can served individual services. Because of
compatibility of applications working on mobile devices are not good, so developer need to develop it that
match changes in platform fetures. In this paper, we design and implementate ubiquitous healthcare monitoring
system that can be runs on many different platforms using HTMLS5 as a standard web development language
and jQuery as a javascript library. Ubiquitous healthcare monitoring system is runs on on many different

platforms like mobile platforms and desktop web browsers.
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2.1. WBAN 22 Ad|A

2 WskE Y=o 7|E3 ERoEA Alde] &
FE whe] "] Al7|3 250~300ms 53t A
M AR Ao ARFS R Sl
AR Ee] Ades Qo wet 1] AdyE 2
1270 AR SAI) o] AE-S 250Hz= A
93 AE @ 120 ER 3713k oo} 3ol
=4 dolele 53ke A Z2EE o =
X33l 50kbps, EIHAl e Afele=
2kbps7} =t}

T

e 12 channel ECG(raw streaming)

- 250Hz sampling rate

- 12bits/sample

- 3kbps per channel

- 6kbps total

- 50kbps with small protocol overhead
® ]2-channel ECG(compressed example.
References required)
- 250Hz sampling rate
- 12bits/sample
- 2kbps total
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® Real-time audio/video streaming applications
e Portable 3D and virtual world applications
® Wearable computer and new HCI devices

® Beyond five senses - augmented senses

2.2. HTML5

HTML5+= 9 24 2§ o EeAloldS &
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Table 1. Figures of Native App and Web App.
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Table 2. Types of Mobile Web App.
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Fig. 1. Network Model.
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Medical
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Type dest
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src

Medical
Type

ch0_data

chl data ey

ch8_data

ch9_data ‘

query ID | location | energy |emergency | status

I3 2. 9 E$ Tiny0S #AA|
Fig. 2. TinyOS Message for WBAN.
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Aluel] #7gsA| e,

=] ol = e

5 sung2ne@clnab: ~ - Xshell 4 (Free for Home/School)
LEER) HRHE]l EUI0W) (1) AW )
Timestam, > : 1330358004

[ee] [rr rr] [rr rr] [1<] [@e] [e3] [ee ©o] [ee or] [ee e1] [ee 21] [e
© 5r 86 56 00 90 00 ©6 08 60 6O OO 06 66 06 00 00 00 00 e8]

dispatcher ID : ©
destination : 65535
source : 65535
length : 28

group ID : @

3 —> spo2 and hcartbeat
: e

< : 21
data : 95 86 2 @ 2 0 @ 0 @ ©

Timestam, p : 1330358019
[ea] [rr £F] [Ff £F] [1c] [ee] [02] [ee ee] [@e of] [ee 21] [eo 21] [
© 5f 00 55 G0 G0 PG 02 02 02 0O OO OO0 ©O 00 00 @0 2@ oe oe]

Timestamp : 13383585034
[ee] [ff ff] [Ff £f] [1c] [@e] [e3] [eo eel] (oo of] [ee 1] [ee 21] [e
© S5f @0 56 00 00 OO VO PG OO 0O VO 00 @O0 °° 00 00 Ve B8 08l

dispatcher ID : @
destination : 65535

32 3. WBAN Alo|Ege] 21 wA]%|
Fig. 3. Login Message in WBAN Gateway.

TinyOS *"lAA= Al2]d &e] -3 TinyOS
Payload f-° % 1}¥]e] Al =m salel An
= dlolefue] 2~ Afujel] Adsle FAe HHR
Wl gehcolld] AAZEe R HaE g 2E
7|22 FAskdh 23 32 WBAN Alo]Eg]o]d]
Elrd 2 A&3le] AAZEO R AR HmE e
= e e A

(=] b=l o ]

Type "help;’ or '\h' for help. Type "\c' to clear the current input st

5 sung2ne@cinab: ~ - Xshell 4 (Free for Home/Schoal)

mysgl> use cnlab;
Reading table information for completion of table and column names
You can turn off this feature to get a quicker startup with -A

Database changed
mysgl> desc bloodpressure;

Default | Extra 1

| Field | Type | Null | Key |

no | int(11) | no | PRI | MULL | auto_increment |
| userid | wvarchar(28) | NO I I muLL I 1
| high | int(11) | no 1 | nmuLL 1 1
| low | int(11) | no 1 | nmuLL 1 1
| pulse | int(11) | no 1 | muLL 1 1
| timestamp | int(11) | no 1 | nmuLL 1 1
P SRR P P R e -
6 rows in set (©.80 sec)

mysgl> desc spo2;

I 1

+ + + + + +

I I int(11) I I I I 1

| userid | varchar(2e) | NO | | muLL I 1

| spo2 | int(11) | no | | muLL I 1

| heartbeat | int(11) | no | | muLL I 1

| timestamp | int(11) | no | | muLL I 1

+ + oo +om oo Fmmmmm o mmm e +
s *

-

I

+ PO +

I no | int(11) | no I

| userid | varchar(28) | NO |

| walue | int(11) | no |

| timestamp | int(11) | no |

777777777777777777777777 PR —
4 rows in set (@.91 sec)

Mmysa1>

O 4. MySQL A{¥jel] 7451 A AR elo]E&
Fig. 4. Sensing Data Table in the MySQL Server.

3.4. wHIHEA EAF0 ZHEEES e Ho]
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WBAN 7o|Edfolelld sl ARE AAsl7]
2314 MySQL  dleJefuo] A& o]-8-8l5irt.
gl Al2gle 7HEeR 3le] MySQL dlofefH]

olag ARSI A AR AFE AT 1pAs
o Aush A4 24 ARE A+ dES
[e]

N

A7

Eﬂ 122 AAslch a8 4= k] An Y A
A Arg 3] I8k MySQL t]O]E{uﬂo]ﬁ
Rdele)

Aeel] A% AR Elo]ES

[E=3 =R

@ = ~http//enlab kw.ackr/wban/xm|_spo2.php - Mozilla Firefox
oEE ITE E7NNM ESEH

<Information>

<errorGode>(¥/errorGode>

<errorMsg>success</errorMsg>

<Personal>
<user id>sungZne</user id>
<name>% 2 &</name>
<medicalType>ecg</medical Type>

</Personal>

<ltem>
<spo2>85<spo2>
<hear tbeat>86<hear tbeat>
<spo2>95<spo2>
<hear tbeat>fi<hear tbeat>
<sp02>85<sp02>
<heartbeat>85<hear tbeat>
<spo2>95<spo2>
<hear tbeat>fi<hear tbeat>
<sp02>85<sp02>
<heartbeat>31<hear tbeat>
<spo2>95<spo2>
<hear tbeat>81<heartbeat>
<sp02>86<sp02>
<heartbeat>30<hear tbeat>
<spo2>36<spo2>
<hear tbeat>g1<heartbeat>
<sp02>87<spo2>
<heartbeat>82<hear tbeat>
<spo2>97<spo2>
<heartbeat>82<heartbeat>

</ ltem>

</ Information> </body>

T i 3

i

J2| 5. XML %2 #3kE dFAr33ie AR
Fig. 5. XML Structure with SpO2 Data

ttp://enlab ko ac kr/wban/json_spo2.php - Mozilla Firefox = = | ] )
® BEE =W =Sz
var ecalSONObject = { i
"Information': {
‘errorCode’: '0',
‘errorMsg': ‘0",
‘Personal 't [
‘userid't 'sungZne', 'mame': 'EEH ', 'medicallype': 'eca' }
Vitem's [
{ 'spo2': '85', 'heartbeat': 'BE' },
{ 'spo2': '85', 'heartbeat': 'BE' },
[ 'spe2'c '95'. 'heartbeat': 'D5' 1,
{ 'spo2': '85', 'heartbeat': 'B3' },
{ 'spo2': '85', 'heartbeat': 'B1' },
{ 'spo2': '85', 'heartbeat': 'B1' },
{ 'spo2': '86', 'heartbeat': 'BO' }, 1
{ 'spo2': '86', 'heartbeat': 'B1' },
{ 'spo2': '87', 'heartbeat': '82' },
{ 'spo2': '87', 'heartbeat': '82' },
]
T
1
e -
< ’
Tas5, =43

J2! 6. JSON 722 Wiy d34rxsie Ay
Fig. 6. JSON Structure with Sp02 Data

3.5. FH|AHEA A ZHEES 25 M

4 A= dlolefrlo] 2~ A} odsdte] At
o] Sl= HlolelE ) BeheA oA &5 &8
3= 723l XML H|9} JSON ejZ vepd 5=
SEE- 3ick JISONS- =3 dlole 7% HE
vepf . )=l el digh 338 Key<} Value %
UheRe] whaAel Eae Haste] vlolel
S35 9liz Whlolck JSONe] 75 dlolels} A
& AJsell e XML ke Ae] SEE vehi]
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3.6. WBAN HA|X| Z2EZ

AA e A= k= WBAN AllEge] ¥ &
vpd AxollA] FAlS 93] FAl ke ZEEE
s2x= T3 73 2ok Al s oWlE
| i AgE wjuic} A= =7} ZigBee WIEHZE
to] AJRE 33 = RS-2329F 22§41
H|E E34] WBAN Alo]Ege|2 AEsA =
tl. WBAN 7Alo]Edo]l= A1 HRE dlolely]
o|~ol AAsla XMLE ®WH3ksle] mujel Ax|e)
AgsiA Hreh Alx kT, A= == WBAN Al9]
Ede] & muld Ao AW FpAlE $Ig w4
A Z2EZo|| Iw A 7 33 2ok

ot N Lo

o

F 3. WBAN vA#] Zz2 83
Table 3. WBAN Message Protocol.

TREZ dvg
N/W Info. | AlP|ESJO|2FE] Az k= g Al =
Req ZolA vESZ AHS SHs= vAA
Az xe 2 Ax e RE YEYF
N/W Info. | i _1 T HL
R E 7] SlEA AllESelrt e
es
-5 AR
RTC Info.
T RTC 2713 2 S5t HAA
Req
RTC
RTC AHRE Zslr] $I3F wAA]
Info. Res
Health FrIHoR Aa el Ax sl
Check Ad A galslhy] $lgk wWAA
Event oWl E7} WEAE wjwic} AlA] -T2 HE
Message A=A k7l FAsks A AR HAA

On-Demand | X} AA25E 54 A=A AA

Event Req | ARE SA3= wAA
On-Demand | 54 #Ax|ZHE] 4% A4 ARE A
Event Res 2= wAA]
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WBAN 70| £¢0] |

ETEEE

|«——RS-232 3G, 4G, Wifi -

l«———N/W Int. Regq

l«——N/W Info. Req

N/W Info. Res——»
N/W Int. R

|«———RTC Info. Req

l«———RTC Info. Req

RTC Info. R

RTC Info. R

Health Check-

Health Check

Event Message——|

g

g
~—On-Demand Event Req—{
|«—On-Demand Event Req—
|«—On-Demand Event Req—|

——On-Demand Event Res—»|
——On-Demand Event Res—»|

——On-Demand Event Res—»|

O3 7. 958 T2EF 585
Fig. 7. Medical Protocl Flow
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olEIHlo] 2~ Ao AAE W mHlY Ax|e] A
21945 53l HTMLS <lol2 =A%l < so]

A
=]
T

I

fin}

B
A]

= AR wEle] shssteh 4 Aol 2y

B3-S $3k APIE A3} XML %+ JSON
2 W3 w Javascript 2lo]HEE]E Eaf €

o|x|o]] zEjxzE F=Ch

Carrier = [

U-Healthcare Monitoring System

ECG SPo2 Blood Pressure

100 110 120 130 140 15

AAE ARZ Flahs 3
ECG Monitoring Screen
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=279 20 7o) u|FE A AaAo] RUEE AlAHE

Carrier = =1

U-Healthcare Monitoring System

ECG SPo2 Blood Pressure
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