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Multimodal Biological Signal Analysis System Based on USN Sensing System
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ABSTRACT

In this paper, we proposed the biological signal (body heat, pulse, breathe rate, and blood pressure) analysis system using wireless sensor.
In order to analyze, we designed a back-propagation neural network system using expert group system. The proposed system is consist of
hardware part such as UStar-2400 ISP and Wireless sensor and software part such as Knowledge Base module, Inference Engine module and
User Interface module which is inserted in Host PC. To improve the accuracy of the system, we implement a FEC (Forward Error Correction)
block. For conducting simulation, we chose 100 data sets from Knowledge Base module to train the neural network. As a result, we obtained
about 95% accuracy using 128 data sets from Knowledge Base module and acquired about 85% accuracy which experiments 13 students using
wireless sensor.

Jle=

Biological signal, wireless sensor, Ubiquitous, neural network

* =M B (WCU) X} 2009. 02. 24
w ML SR A AbER 2R 2009, 03. 05



USN A4 Al&"el] 7] 28 g5 4 AU £4 Al2H

I.M E

HZ AP AT o] o) ol g #o] Fof
Ha glom, A A7 nEart AP 3 gle 7
ol 17te] A& XN F3te YR Ay B s
AE Aasely] A8 AR/t A 2 1)
Ao Aol S8 247 53 rhi]. olo wat
g8 AHl2E {HFAE 2 Ade] AgAE Ao
E 22 44 g mAue 2 g 78 Foln) BA A
M UENZ 7149 dgde 2uld dado} Al e )
W 7hEsksk I loh2).

FA AN MEY IR M7 2 o} -0 7
S FYAARE S A Z2AMZ 2 9L
ow o] AT A FH $FANNE 2E 287
A, 5, AM =22 FAE UEYAE grlehy, 7]
JUEYAS ThZ A AlrE e Frtto] ofyg} 37
o e AEE T A& 1T EHoz o3 &
A AAHES]AE stegolo 2T ES o] FPE
Wi} &g oke] whag 9ste] sAIgl Abgd A of A
B2 A7 ol oA lon, hEA S AM Y ES
A AT IFLEE AN T4 L= 9019 MICA[4] 9}

G A A TinyOS[5]Z 7}
& A" dad AP

Fel ¥ 22 i st gl &
T3 5= Intel[6]12 &
ek =3 rjEH Q) U-Health‘ﬂ MobileWARD = A #} g
A}7] Z(EPR. Electronic Patient Record)-S A+-&-3}¢] 7} ¥
Ao Bz A E A Aste] Adsta, #4E dolH(E
&, AL, WhE o] g5t Ex el E Bel 3oy
2 =rdlAe gA8AY AL, 9 3545, 5
7] Holg7] Aok T S 9= FA AME 7
Adou, FEH AME 0}"4 THE A AEE
]_ )\] /\rﬁl_o_ E-g],o:] Z]-
= A 288 AQlaten) Hﬁ]ﬂ 29 A Al
&2A1717] 918k UStar-2400[8]& 7] <Y
45143 o}, UStar-2400-% ChipCon CC2420 RF
§5}o] 24GHz ZigBee E1 0] 75 8k0, A A
A1) Atmel Atmegal28L 2 4| A 7} 235 of
= ig’“ﬂ*ﬂ* Abd A S FA Aj2Eg }‘oL
& A3 AEZF A7 d o] Ef w0 ~[919}9) &
3o «]E AR AW 2E FASH oH, A}
Azshe A A A o] &5 dloJE 9]
B g b & dFA7] A8 AF S

2 1\

ﬂlmn‘-

II
:
of
=k
L)
I
=
et
4
2o o Mo ok

7

<& 718 Z(Backpropagation)-= /\]-»‘16‘}911”4-

S AM Y 5 FE gl
7] ¢l LDPC[10] &S A A 8

3

=
%
Al

At

—\.irzifi
ST

_14[43« 1“:‘(

&3 o\‘

o

2 ox o fo
2 o oz g
S ofN 2t

ol
-

B2o g w34 709 Fog2 AT 5 %
Yok £ =5 HhUStar-moo ISPS} ¥ =F-of| A4
dAANNE AN RES AFESte AANEE $AT
T YE Al xloPo} itk 29 12 A Al 2E
o] A EE & o]t

Database

Response

HOSTPC

Sensor3  Sensor4

i =" S ==Y
Fig. 1 Total block diagram

F4te) A, W, £5,
'Ndzi%@ﬂﬂﬂﬂﬂﬂﬂ*ﬂﬂﬂﬂé
CEFEEEREELEES

215 =9 0f Al 2] A

Al A2l dole AF sh=do)= 13 2%
2ol AA A FEog TAEh Al 9 RE 74 obd
2a4zg HAE A5 el Ag FEshs Al

1009



FFAFF RT3 =EA A13R A5E

Sensor module

Sensor
Interface
& RF boa

Analog
or digital
interface

802.15.4
Interface

Sensor & RF board

Host PC

SRAM 256M
FLASH 64M .
Ethernet J
PCMCIA Ethernet

& Serial

interface

D Trnsmitfér

O% 2 HetE HiolEe ME StEH AlaH
Fig. 2 The block diagram of the proposed data transmission hardware system
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Table. 1 A Basis of Data decision
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Table. 2 Classification of Blood Pressure
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