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ABSTRACT

The WBAN technology means a short distance wireless network which provides each device’s interactive
communication by connecting devices inside and outside of body located within 3 meters. Standardization on
the physical layer, data link layer, network layer and application layer is in progress by IEEE 802.15.6 TG
BAN. It is necessary to develop the WBAN core technology that sensor node device, WBAN middleware and
WBAN application service for WBAN environment. We analyzed WBAN middleware and gateway system
architecture to design and implement WBAN gateway that is in the middle of WBAN application service
system and sensor node devices to support u-healthcare system.
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12 channel ECG(raw streaming)

- 250Hz sampling rate

- 12bits/sample

- 3kbps per channel

- 6kbps total

- 50kbps with small protocol overhead

® 12-channel ECG(compressed example. References
required)

- 250Hz sampling rate
- 12bits/sample
- 2kbps total
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2.1.3 =M LAAE(Wireless Capsule Endoscope)
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e High Definition(HD) Example:
- Resolution: 720i(1280%720)
- Max frame rate: 30fps
- Compression rate: 1/80
- Data rate: 8.25Mbps
e Standard Definition(SD) Example:
- Resolution: 640%480
- Max frame rate: 30fps
- Compression rate: 1/80
- Data rate: 2.8bps
® Control data
- Command length(typical): 128bits
- QoS: low latency of less than 50ms
- Operation time: 8 or more hours
- Number of devices: 2 or more devices for
realizing a diversity reception
- Safety: SAR and coexistence with other radio
systems
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® Real-time audio/video streaming applications

e Portable 3D and virtual world applications
e Wearable computer and new HCI devices
o

Beyond five senses - augmented senses
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f%l% }\],ool:
Micro | ATmegal28(program 128KByte
RAM 4KByte EEPROM 4KByte
Controller

AD 10bit 8ch)

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

Security - DSSS
Transfer + Maximum 250Kbps
Rate
- Non-preemptive thread OS
TinyOS - Low Power Management

- Ad-hoc routing application
- NesC compact code size

- NesC compiler
Hkieier! - GNU AVR gcc compiler
- ISP downloader

E 3. HBE-Empos 11 34 2 #]e] £4

P AJo¥
CPU - Marvell PXA255(400MHz)
- Flash Memory : Intel StrataFlash
Memo 32MByte
Ty - SDRAM : 128MByte (32bit Access)
- SDRAM : 1MByte (256Mbit 4EA)
Serial - Full Function UART 1 Slot
eria - Bluetooth UART 1 Slot
RTC - Epson RTC4513 Real Time Clock
Module
TouchScreen | - Burr Brown ADS7836
System OS - Embedded Linux 2.4.19
Program - GNU Cross-Compiler
Language
DBMS - PostSQL 8.3.6
HTTPD - GoAhead WebServer 2.1.8
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A wAAE 23kt

TOSH_DATA_LENGTHE Hlo]2 ®ES £
25 /Kuz"—” do|eje} RS weile] 7)Egkal

= S S = 1
281}o] B IEEE 802.15.4¢4] Z &A% 4 9l=
o) = 2= =
=Yg i7] g 1293}¢] 108Byte 2 A 3IATE =
App Layer Data Used
Lo » 108-n
________________ R — — —p —
|
Tiny0S length | fer | dsn [ destpan | M [ grow gﬂ.ﬁ—|
- R I S R
§ I s
s ! hiinal| = Address | MSDU ch|
| T 1 4 10+108 2
777777 — — e
f:’;;r Preamble | SFD f:;i MPDU |
1 T 1 9+10+108

| 802.15.4 Data Fi |

2! 8. WBAN Z2&F ~H€

Bl root@sung2ne-ubuntu: /opt/tinyos-2.1.0/support/sdk/c/sf e —— ol

FEile Edit View Terminal Help
rootsung2ne-ubuntu! /opt /tinyos-2.1.8/support/sdk/c/sF# /seriallisten /dev/ttyUSEa 57600 =
[Timestamp @ 1273381288
TOS message @ 00 ff ff £f ff 1c 00 91 00 99 B0 64 B0 B1 B0 2 A3 72 A1 85 A8 00 A9 00 A9 A0

82 bd 83 76 B3 7a 02 e4 00 OA

EC6 module packet received

dispatcher ID 8: 0 (6xA0)

detination : 65535 (tos serial active message, otherwise packet comes through serial)
source © 85535

length : 28 bytes

aroup 10 © 0

type © 145

version : @

interval : 168

id i1

count : 226

data @ 31235 34049 0 0 0 48386 30211 31235 58370 0

Timestanp : 1273381289

T0S message © @@ ff ff ff ff fe 00 92 02 B9 32 61 02 BA OO AR 0O A0 6O A0 6O 80 6O 80 O A0

86 00 4e 0 44 00 09 0O 00 00 B3 6D

Blood Pressure wodule packet received

dispatcher 1D 8: 8 (0x80)

detination ! 65535 (tos serial active message, otherwise packet comes through serial)

source ! E5535

length : 30 bytes

oroup 10 © 8

type © 146

packetType | 2

sequence : 306

sre 12

dest © 0

dest!

dest2

(dest3 ©

dest4

appType © 12

chi_data(Blood_Pressure High value) @ 134

ch1_data(Blood_Pressure Low value) : 78
(
(

[
[
[
[

ch2_data(Pulse value) @ 77

ch3_data(Blood_Sugar value) @ 0

ch4_data © 0 I
chs_data © 0

Timestanp ! 1273381290

T0S message 1 08 ff § ff ff 1= 00 93 02 00 ac OO 63 6O 6O 09 60 00 00 0O 00 89 60 60 11 69
6100 54 0 B3 03 00 B9 A2 02 RO A

spo2 module packet received

(dispatcher 1D 6: 8 (3x60) |
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BN BNC WBAN Gateway
RS—-232 connected
Coordinator Int. Req
N/W Info. Req Coordinator Int. Res
N/W Info. Res RTC Info. Req
RTC Info. Req RTC Info. Res

RTC Info. Res

Conf. Req

Conf. Res
Health Check

Health Check

Event Message

Event Message
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