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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 AH|A
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S E3sle] S0kbps, UEFIHA 9 AHfel=
2kbps7} =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

2

etz 7)= AR vk -6l A7 sl
el A AlAe] AYAH R HEE T AAE
A lE e FetrAlevt 5 ol o]AxElh <l
oA 5 o= e AMSIER
g olAlE™ 7~109 AE ARSEc) wiEEl7} &
A=W ohA] pEdol sfnE AM7PA R
w2 A7, Z3AIA wlge] o wWol 8%k <l
FAMEEE7| = 433MHz9F 915MHz2] ISM thed-8-
AHEsEA L 402~405MHz MICS TS Alg3}e]
9 ollA] AR BlE Alse} wigE] @ 58 A

3.

S
A

2.1.3. dEHQIHE

T okt dele] 283 AHH AR g
Holl wel fels FACR k= MP3 ZEHo]o],
er]e 2 wrje 2, A 5 QEERIME

Wl Alga,



=) 9 20 71ke] ST A Aol wulE e A

® 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
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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.

sae] A7 RS Ting0s WAA Helz 53]
= A3 kecsell dZ¥E WBAN Alo]ESe]=
RS-232% E3lo] Eoloe= AFle] 725 A3
2o3 AR T ISR B4 E ERsle] vES
ol ¢14=]e] 9li= DBMS(DataBase Management
Serven)al |24 wlo]Efulo] Aol Hlo] ] U
= AR Wl A B4 me Aoz A
Sohe olng fEelolddld Edsh] 4%
A2l 3z ¥elel  XML(eXtensible  Markup
Language) %+ JSON(JavaScript Object Notation)
A2 wWsksicl QA AR7F d8E= A= 3
Al Aol S AL Ao Aud 3
& = ol EFEShd 419l XML E= JSON
o] £ Ang wgkse] ol Hsl 943
AR7Ee) B AR FRE 9 )% WS 9
& Auwd 289 5 leh B el gl 3
W o gAme oz} el slyel Sl oRAl E
sPhEE S SRg fEAlAs B

rsL’ Nt

324

AAZEe R FxRe] A AHE el & 5 9l
gk Alo|Egelol] A% IMwoME= 254 Y
ke BUEFS $1gF AFellA 2k S B
A5 o] 83le] HE5E A9 HTMLSS}F CSS ¥
2plamgER 185 9 doxE HFozH
tlekel muUEE] ghpo] 7sslES sl

g

nl}

105 Msg ‘ addr(1) ‘AM type(l) ‘ group(1) ‘Iength(l)‘ data[TOSH_DATA _LENGTH] ‘ cre(2) ‘

Medical
Payload

Message

Type dest

sequence

src

Medical
Type

ch0_data

chl data ey

ch8_data

ch9_data ‘

location status

query ID

energy

emergency

I3 2. 9 E$ Tiny0S #AA|
Fig. 2. TinyOS Message for WBAN.
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5 sung2ne@clnab: ~ - Xshell 4 (Free for Home/School)
LEER) HRHE]l EUI0W) (1) AW )
Timestamp : 1330358004

[ee] [rr rr] [rr rr] [1c] [@e] [e3] [e® ©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 : @

type : 3 —> spo2 and heartbeat

version : @

interval : 15

count : 21

data : 95 86 6 © @ 8 @ © © @

Timestamp : 1338358019
[e@] [Ff +F] [£f f]1 [1c] [@2] [02] [00 @a] [ee of] [ee 1] [eo 21] [@
©® S5f 00 55 00 00 OO OO DG OO OO DO 00 GO G0 00 00 60 0o Ba]

dispatcher ID : B

destination : 65535

source : 65535

length : 28

group 1) : @

type : 3 => spo? and heartheat

version : @

interval : 15

count : 22

data : 95 85 © @ @ © @ © © @

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 7°]Ede] 21 w|A]A]
Fig. 3. Login Message in WBAN Gateway.

TinyOS "A|A+= Al2]d #e] -3 TinyOS
Payload 0% v o] spAahA =v sald AR
= delgulo]lx Auel] Adshe gt HWE
etk A7t drE Helg 205 W
7125 A 23 32 WBAN Alo] Ego]el|
Hrd g A&sle] Axzke g 2% de e
=g Pk agelt),

5 sung2ne@clnab: ~ - Xshell 4 (Free for Home/School) (=] =l ey
Type ‘help;' or '\h' for help. Type '\c' to clear the current input st
mysql> use cnlabj
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
mysql> desc bloodpressure;
| Field | Type | Null | Key | Default | Extra 1
| no | int(11) | mO | PRI | MULL | auto_increment |
| userid | wvarchar(28) | NO I I muLL I 1
| high | int(11) | no | | muLL 1 1
| low | int(11) [ no | | muLL 1 1
| pulse | int(11) [ no | I muLL I I
| timestamp | int(11) | no | | nuLL 1 1
U FER FE— FERE PR e +
6 rows in set (@.0@ sec)
mysal> desc =po2;
| Key | Default | Extra 1

+ PR PR e -
| no | int(11) 1 | PRI | NULL | auto_increment |
| userid | varchar(20) | NO | | muLL 1 1
| spo2 | int(11) [ no | I muLL I I
| heartbeat | int(11) | no | | nuLL 1 1
| timestamp | int(11) | noo | | mULL 1 1
S FER— PEREN PR e +
5 rows in set (@.@l sec)
mysqls desc =cg;
R e PR FREE . e -
| Field | Type | Mull | Key | Default | Extra 1
R R —— PR PR PR e -
I no | int(11) | o | PRI | NULL | auto_increment |
| userid | varchar(2e) | NO | | muLL 1 1
| walue | int(11) [ no | | muLL 1 1
| timestamp | int(11) [ no | [ 1 I
777777777777777777777777 ey
4 rows in set (8.81 sec)

Mmysar> m W

4. MySQL Afujell 7405l A AR Hlo]&
Fig. 4. Sensing Data Table in the MySQL Server.
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WBAN Alo]ESjolofx] si®l ARE 2|Ae}]
falA MySQL dle[eldlo]2~ A& o] g3}3irh.
2Es Al2ES 7HEe R dlo] MySQL Hlo]ElH

o]/k.g_ Az|stz A AR AL Hfﬂ_ 7]L Jo)

xRl AA =3 AWE R
Eﬂ 188 AAscE a3 4= 3o %
A Arg B2l el MySQL o °1E%Hﬂ°]¢
Aufel] g A Elo] &S

@ = ~http//enlab kw.ackr/wban/xm|_spo2.php - Mozilla Firefox
DEE BEE 20N S=od

<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>

< i 3

i

I3 b, XML 722 3k 3440 rsls AR
Fig. 5. XML Structure with SpO2 Data

@AAmtp//cmabkwackr/wnanfson spo2.php - Mozilla Firefox = = | E )
DE0 BEE =710 SEu®
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 -
< i ’
Tas5, =43

a2l 6. JSON 7-2& #H3le dFA4hF3l e
Fig. 6. JSON Structure with SpO2 Data
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Table 3. WBAN Message Protocol.
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Req oA MEHNZ I4& 843 = wAA

43 xe 2 A xEzvy vER

WS g g e Aol e
€S
S5 AR
RTC Info.
MO RTC 2718 2 S5} w44

Req
RTC

RTC HHE Hdslr] $1g wAA]
Info. Res
Health F7IHeR Aa xEt Alx xEzh
Check A4 AHE #elslr] 913k WAA|
Event o[MES} BAF wrleh A e
Message A=A ko7t FAsks A AR HAA

On-Demand | X}l AA25e 54 A=A AA

Event Req | ARE SA3= wAA

On-Demand | &4 AxZ%E] 24% WA AR =

S w4

Event Res
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|«——RS-232 3G, 4G, Wifi -

WBAN 7o|=go] | [ =uEw

l«———N/W Int. Req
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

9

~—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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U-Healthcare Monitoring System

ECG SPo2 Blood Pressure

100 110 120

AAE ARZ Flahs 3
ECG Monitoring Screen
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Carrier = =1

U-Healthcare Monitoring System

ECG SPo2 Blood Pressure

Hed / Blood Pressure

High
Low
B Pulse

J2 9. st g Wt ARES Helsle shi
Fig. 9. Blood Pressure and Pulse Monitoring Screen

Carrier = [
U-Healthcare Monitoring System

ECG SPo2 Blood Pressure

d2d / SPo2

a2 10. AHaEsle g Aluke AR E skelsl= shd
Fig. 10. SpO2 and Heart Beat Monitoring Screen
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