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ABSTRACT

One recent application of IT-BT-NT and by grafting, wireless technologies, such as wearable computing and
healthcare that WBAN(Wireless Body Area Network) has attracted attention. WBAN technology is short-range
wireless communications technology that inside and outside the body for attaching the device to communicate
with a wireless connection, physical layer, data link layer, network layer and application layer, etc. are being
standardized based on IEEE 802.15.6 TG BAN. The monitoring system was built of the U-HealthCare on
WBAN environment, that can be observed patient’s condition and emergency situations in real time on the
medical field, also possible remote access. Bio module used to measure the patient’s condition and emergency
situations, and then measures in the form of an XML document is stored in DBMS. As a result, to manage the

patient through GUI(Graphical User Interface) monitoring system.
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Micro ‘ATmegal28(program  128KByte = RAM
Controller | 4KByte EEPROM 4KByte AD 10bit 8ch)

-CC2420 2.4GHz(IEEE 802.15.4 PHY)
-ZigBee/IEEE 802.15.4 Protocol

Security | -DSSS

RF part

Transfer ‘Maximum 250Kbps
Rate
-Non-preemptive thread OS
TinyOS ‘Low Power Management

-Ad-hoc routing application
‘NesC compact code size

‘NesC compiler
7W3E7d | -GNU AVR gee compiler
ISP downloader

Bio Module

Blood Pressure Module Sp02 £ Module

a2l 4. a].o]_?_ e :rL/d

NesC(Network embedded system C) <115 AR
56] IEEE 802154 7|u}] ZigBee -8 28}
AA dlele] 54 $18h vle]l 2 BEe] e WA
A FEE ZEE gt 23 29] ZigBeX
tulo]~E= ATmelAF] ATmegal28L=F ChipconAt
©] 24GHz RF-IC CC2420% %83 BNC ¥ BN
otk

a9 4% AA dele 48 9l 8% ule]
2 mgolr) AA dHeole =3 $l8iA ZigbeX
tujo]xe] Zbzt AIHAR(ECG, Electrocardiogram),
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7] 18k mlo] L RES dEdle] ANl
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BNC7| §41% 3] $lsllA= RS-232 Al B4

nr

STKS00 with top module '0x00° in ISP mode with ATmegal28

Erase Device

[ Erase device before flash programming [ Verify device after programming

Flash
Use Current Simulator/Ermulator FLASH Memory
@Input HEX File  [OptBio_Testi TestBeatibuildWzighexWmain_setidl.hex| (]

[ Pogam ) [ wmw ) [ Fead )

EEPROM
Use Current Simulator/Emulator EEPROM Mernary
@lnput HEX File | =

( Program ] | Verify ] | Read ]

ELF Production File Format

Input ELF File: I | o
Save From:[ZIFLASH [ZIEEPROM [JFUSES [JLOCKEITS Fuses and lockbi

its
sefiings must be specified
before saving to ELF

( Program ] [ Save |

Erasing device, Okl
-mgvammmgSFLASH okl
Read aKl

LASH Ennlenls is equal g file, DK
Leaving programming mode.. OK!

3

Ed

T2l 5. A% Hex 3S ZigbeX Tlulo]el] £E]

J8l 6. vlo]l RES Fol| FAste] AA dHoleE 34

TinyOSelA= Al2d sl 2
RF 41§ 7% ﬂi message_t TXAS ARE3l
a3 73 2 FE2E 7oL

message_t ——[L}_xﬂ—— RF Exlo|u} Algjd EAl
wFola] AHER} 4 oles whzold slew] dlo]
Bl9] #t)7} AAE = header =, AA] H$E d)
ole}7} AA=E data =, CRC A=ZES I3
footer & 78|37 AA| AHEL mz] Al H|A]
o] o 55 w3 9l metadata ZEE
BEIC A9 BAS A ARl FEdEe)
SerialActiveMessageColl4] message_t A& A}

237 v header ZEol Eo7F= W8-S serial_
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typedef nx_struct message_t {
nx_unit8_t header[sizeof(message_header_t)];
nx_unix8_t data| TOSH_DATA_LENGTH];
nx_unit8_t footer[sizeof(message_footer_t)];
nx_unit8_t metadata[sizeof(message_metadata_t)];
} message_t;

% 7. message_t A

typedef nx_struct serial_header {
nx_am_addr_t des;
nx_am_addr_t src;
ns_unit8_t length;
nx_am_group_t group;
nx_am_id_t type;

} serial_header_t;

12! 8. serial_header_t -4

hader_t Z2AE ©]-83}A )l serial_ header_t

ZAe] 2 9 837} 3k

dest %E‘: AlFd AR S 1] HEe Fled)
o]e] F42 ehfn oJuldo@ 0xFFFFO| Zhe-
]’z]‘:]' ste BE= LS M= =0 F4vt 719
EIck length “BE=+= header = 9]0l 2+ data %3]
2] Zolg veirk group@} type FT= A 3}
71918l AAE 2% olelt]e} SerialActiveMessageC
dejllo]~ widel] P s2AkE okl & s
¥ FT= Tinyos-2.x 5 7|HEe g sla 7] wiol
Al HAA] e group BE=F A9A dar ASE
t}l message_t TEAS| data BE== AA G
dlo]el7} Ee171Al =™, footer FEolli= 2byte
CRC7} Bololth. 17 9= tiule]~gs 53 34
Ho] S8 dolHE
3 &elshk= #olck

Serial Test Programe &

ial Port Packet Test Program Ver 1.5 By YouSoftech

Making Packet Program Control
Ascii/ Hera Table | STX(D) | ETX(0:09)
©  OpenPort

FEE © Port Configuration X Exit Porgram
© AsciiPacket " BinaryPacket @  Send Made Packet ) EmnRm

1 By Packet

EOT(Ox0H | ENQ(E:0S) | ACK(@x06) | NAK(IS) | STX(0402) | ETX(OH09 | ExxPacket(Hexa): | 0x00 Send IByte Packet
Packet List

© AsciiTypeDisplay @ BinaryType Display ¥ Save To Log Files © SaeToFle | @ ClearPacketlList

[coma57600) CLOSED ]

[RECV (47)] <- 7E 45 00 FF FF FF FF 1C 00 97 00 00 00 OF 00 01 00 57 00 02 00 02 00 02 00 02 00 00 00 01 00 02 00 02 00 02 00 02 D9 F

[RECV (47)] <- 7E 45 00 FF FF FF FF 1C 00 9100 00 00 OF 00 01 00 56 00 02 00 02 00 02 00 00 00 01 00 02 00 02 00 02 00 02 00 02 E4 5
[RECV (41)] < 7E 45 00 FF FF FF FF 1C 00 9100 00 00 OF 00 01 00 55 00 02 00 00 00 01 00 01 00 02 00 02 00 02 00 02 00 02 00 02 A7 C.

IRECY (4T < 72 4S00FF 7T FF FF 10 0091000000 0F 0001 005400020001 00 02 000200 0200 0200020002 0002 0012 332

[RECV (41)] < 7E 45 00 FF FF FF FF 1C 009100 00 00 OF

IREGY (47) <. 72 45 00 FF F FFFF 16,0001 0000 D O 00.0100 3200 0 00 03.00 02 0D 02 00 6200 0 00 05.00 08 05 01 000961 &
[RECV (41)] < 7E 45 00 FF FF FF FF 1C 009100 00 00 OF 00 0100 51 00 02 00 02 00 02 00 02 00 00 00 01 00 02 00 02 00 02 00 02 AF 2!
[RECV (41)] < 7E 45 00 FF FF FF FF 1C 009100 00 00 OF 00 0100 50 00 02 00 02 00 00 00 01 00 02 00 02 00 02 00 020002 00 02 D2 F

[RECV (41)] < 7E 45 00 FF FF FF FF 1C 009100 00 00 OF 00 01 00 4F 00 02 00 01 00 02 00 02 00 02 00 02 00 02 00 0200 02 00 02 830
[RECV (41)] < 7E 45 00 FF FF FF FF 1C 009100 00 00 OF 00 01 00 4E 00 00 00 02 00 02 00 02 00 02 00 02 00 02 00 02 00 02 00 035D 5
[RECV (41)] < 7E 45 00 FF FF FF FF 1C 009100 00 00 OF 00 01 00 4D 00 02 00 02 00 02 00 02 00 02 00 02 00 02 00 00 00 01 00 0288 9
[RECV (41)] <- 7E 45 00 FF FF FF FF 1C 00 91 00 00 00 OF 00 01 00 4C 00 02 00 02 00 02 00 02 00 02 00 00 00 01 00 02 00 02 00 0248 4

< | @

Serial Port Packet Test Program Ver 1.0 By YouSoftech
Web vnmuscusotech com ) About YouSofech
YOU | OFTECH ...,

Tree View | xst output|
'

version=r1.0" emcoding=reuc_krn
&£ Data
& Timescamp 1273381288
@ 705 message
o fE) Fraxe 00 ££ £r £ ££ 1c 00 91 00 00 00 &% 00 01
& aispaccher 10 o 00
# destination E4224
& source b2
® length 1c
& group_ID 00
© type o1
@ packetIype oooo
© sequence 0064
® src 0001
© desc 002
© qesc1 037a
© desc2 0185
=--E3 define
CE frexc =C6 modul packet received
® destination 65535
® source 65535
© length 28 bytes
® group_ID 0
© cvpe 115
© version [
© interval 100
© 1
© count 26
@ 4 data 31235 34049 0 0 0 48386 30211 31235 58370
w0 Timestamp 1273381289
() TOS_message
[ $rexe 00 ££f £f £f £f le 00 92 02 00 32 01 0Z 00
# dispatcher_ID_0 00
# destination E4224
@ source fEEE
® length 1e
@ group_ID 00
© type oz
& packetType 0200
& sequence 3201
© src 0200
© aesc 0000
© desc1 0000
© descz 0000
58 define
P F] #rext Blood Pressure modul packet received
® destination 65535
© souzce 65535
© length 30 bytes
® group ID 0

2] 10. WBAN HWAJAE XMLZE 1A

I3 102 trlelaE 53 E08e dHolHE
XMLZE AHg-3to] DTDel| A FA3E 3hdolo)

WBAN A°|Ege]E Faf W3k A vlo]E]
£ HTTP(Hyper Text Transfer Protocol)S 534
FEHoR P53 SsiA e AEE AA3)

e Wels TAE ZFFE| A= Apache A
HE Axslgor] BNCEHE Al2ld EA1E o] 4
3l XML 3Alo g A ARE wolSoe] Q3
A RE gAlsle] |l WBAN Alo]EgJe]4 9l
Hoj= A|A~Hojx= GoAhead A5 =] she]
AHEAL7F 22 (Local) 2 A (Remote)oll+] A A
BE EIE = xE 74 sk 2™ 112 4

& - WeAN Montoring System - - Windows Internet Explorer [ERC =
MQ itp/ /a2 w.ac kn/wbzn ~ @[ 42| x [0 htmi login page P -

O LIV EAVIW £FD Ssvd
G- -0 & - HoXNev 2Eev S20- @~ ) &

—

[ WBAN Monitoring System 1

oloic 25C (00000009
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