Abstract

The purpose of this study is to realize the real time monitoring ECG telemetry system applied by the
telemetry unit, in which transmission is made through the electronic wave and reception is made through
the light, and by the wavelet algorithm as well. A light receiver via existing telemetry unit which is based
on baseband, the reception length was 50cm, but when the frequency modulation is used, the reception
length is extended to 3m. In addition to this, we have found that the full-duplex method of transmission

became available by using dual-mechanism,

Study on the Biomedical Signal Processing System

Chahun Park, Taesun Kim
Kyungwoon University
55, Induk-ri, Sandong-kyun, Kumi, Kyungbuk 730-852
Email: chpark@kyungwoon.ac.kr

148

237 deuEg A9 ABAAM deige 48 7}
A A4 d4e ZEsd AFHE AEEdTA JAFH
gk a8lm, o) 7led BAVETH 2AAZ 710 FE
3 GASZ AgAe] g FF ARFE FEIA ¥ FE
o dg ¥EE Fol7] A 2%t FIHANL, °lEHT =
g4& As Yxo A7E 7HAE dHrEY N2HL 7Y
T A& Az 7)go] FHSASG A, FF v EE
42835 #ub ohvzl o g9 Fost FAIHHACILE 4
$E A3 =7 A<, EANY A e R 4F & 7}
FEHES ZRAAMe Fie] AU Hasit

B d74ddMe 2 ¢ 2AnEY A2¥ 7S A8
10999 F< 712 49, RF 2 B 9 LeviEd] 29&
FHEsg o, 2 A% Prtele WU ED A2E 295
2 A 4u AgF sri4g CMOS ¢ 44 B AL
B A7 AF7A A A2y daA dnIdEe
Hgste] Ag 2 4F 4I5S e A4 AsA
AN2Fe FEIL(aYE 1)

IL 28
1, AN 5 H4

2E AYAe JgdEe 5HUF goiE 7T Ue 4A A
ZES A B4R den, ol AIZE EAEE 4EA
o4 Ag Ex AW @ Sgoz of¥ & it olHF
Aze QA9 o8 FHd E¥sin Jed, 4A= Aze
A #ANEQ dEFH ALF AAge AW S}
Aolth. AAx}A QRSAUE #YJo ¥ ¥ VA& 3Hz~
40Hz Alolo] EAFH(2Y 2)

ZAE Aze /Y £57 o A dolve oL
ojFLs ety WAHE ANZA #Y9 BN R A7 A
Fol Ratg AXEHY offoiA vk € S A7,
HE gwge A, a8n & ZPRAA 4EHE 2858F
2919 A7l gsA ZRE olelg TAEE 289 7%,
A i, H2dd 2 AFI 84 Z289] Aded AgHY,
A Age T¢ I8 B AR 2xrTe FRAAE 99 o
%53 Atk oA E(ElectroEncephaloGraph) A% o= o A
UAHE FAE d¥YP EE oj@RAdAA 7iSske e
Tt olgd HAEE e FEHd g 5F Fi
HHAE Ze §,0,a, Bu80 At ol AA Vio 5Ye
A4 s¥o] opm ol AEE BASAY SEFH %
Yol GErd & 7158 AFHy) ffAe @A Fos 29
EYE veh)j€ FFTS 22 @@o] obd AZh-Fos o o
BRE UEE F e AVYUY Wavelet@ @ 4 Hgo] B

- 252 -



asich
2. 9o}l x #(wavelet) W

dolna olge %o F£HAY BAE UFr] A8 d7d
Fofolajwt, FaEOINAME filter-bankd] ez ANF Ao
o]85o] $kev] Harr, Daubechies§ 3} & 85 23]
doledl gz FAHAD. deojud HPgL S8 o
GRS A FRFHog hud PP HAFHA =7E AT
gozMd HIo) Fol FHEoklN AEHNY FoY =72
A olgHR Atk dolndll AFL Az N Aoy Fat
Fof mat A5 NAHEEE gstd JEE A¥@t(2
3. & 439 nFH QRS AP HYEE gy FH5
HF=E WFol Nt AFH HE AEE AL HYE
£ %% g #04 AFEE 5o HA4890% e 9
‘d(non-stationary) {15 EA Rjsict. ol & 9o

+
[
/%s;

frequency -

time —»

Hel(mother wavelet)o]g} Eele 9 Hol(translation)9}
2A Y (scaling) & FAM AAHE T4 AAH JPe=
THER 2Ad¥TE o Ho¥sE =Y o P
ADEL)(R) 9 Aoz wge A0)H 2.

a=2" (jez,z3Xgd)
Wha,0=3 [T AT o

a

wi@. =71 [ AT a0
o] FHlg AFL A BEE VR dAUsE o 4
olny Hgoz BAY & A =AY ¥FUl 29 $FIY,
5 <l delualE dyadic flojrzolal st 4(2)s} go] £H
gt

3. Aol AF Fiof @ xol= A

dolBd Ao Fae £ 94 2139 4 L FEAAE
A dygoz AMEHUD. o) WYL F4Y HNE A"
Edoln & WEtE zhe AR doinzl FitdA AuE
o2 FAE AF Boe folud A EA HEZ golu
A AFE 2442 428 AT BLFez F5AA
a7 9 ¢SAaHRE de Rolth B =Fd A& Donochodl] 9}

o o] ¥

4 @) 29

soft shrinkage S;(f(¢)) = sign(f()(If() —t,) -G

47N, t,& YARSE slolnd Il dwHoz A%

& APETh Soft shrinkage®4t Holwal B A%
S 9AR 1,08 MFoeA fuT Re due goln
9 A%E AASHE geolnh

4. ST Aa¥E AE ¢ I

#Hd FAHsudden death)o] WAI&o] FrlsldA FALE 2
8he A28 P(ischemia)®] Aol digh 837 Frlstn Aok
FAte] dRlo] e 428Ee FAAHANE HA=A e
g7t §7] e At Jd AAERG $FREHFE A
FAste 2Ed2 Jddxrt fesida & 4 i 53, 4
o8 ¥ AdE YPsiMe YA deluEF ST AI9ES
FAsted, o] 2L 4dx A FdA 27t &3, AFH
tge]7] sjEd F&e] JFE FPol Yo, 53 2EHYA
ddze Fe¢e RGN 71557 HE 7AA A
5 RS ¥ 60Hz HEYH Fgo| A5 Bo] XFPHER o
28 F&& AASI AT AA2 HHo] Wasd AN
4¢ e FIRYE, IRYE], 3P 2 interpolationd o]
¢ Uy 5ol F2 AMEEHo] gtk "EHY Hod AAx=
FH g STAOUESY d&g JAdMe STAIHE &

9] ZlgAel == QRSEZY 2 HE A% S ol Aol u$
Faslt. 71&d d7=o & QRS FEHA #E dndFe
27 Az ANE ol&ste WY, 14 & 23 nES ol
gy 28n 2719 vES @4 AR des Ul S
7b QoH, datgo gel ZEANE 2AYPYoEHN FEAYS
FFAIL Aot Agse] Rk Aol AW BYA MEE
Fuog s Faste FAste doludl HEs o]gsq
4%, FLAA 22la QRS FEY2: ¢ EAY HETd @
Be A7 AAEi Aok QRS EEY 49 Fuy gdL of
5§ 5~30Hzo|7] W&o ¢olEe WL o]8sd QRSHE
g271 X8 FoF ggdPrs 3539 FE45E 9 5
Atk AF7HA] ojud-g o|&3e QRS FFIAAE A&
@FE 5~30Hz il A& nEyele NEERE Jui

- 253 -



& (zero-crossing) & & Wol F2 AHEHAh 238y 9o
Ha WEge AZ-Fok localizationo] $4¢ W FFH3 F
B4g 288 4 ¢U] dEd £28 Fuf g U5
A7 7t YASA g ddo] Jon, AFarg olgde A
e AEE A 29 ge] "ok B dFelMe &
Ed2 AAE A5 B4A AsA dste 714 ¥F5E 5E&F
oz AAFTH FAlo} STAZHES I HA3] spdM 4
Az A7} M5 STHE ¢nAEe HEsd 2449 7t
44 A9¥ £+ =S sk

5. =gl T
e AsAY A2 YAUE He§ ASICY FAF

EEAL 9% QEHo|AR, S48 AYAAE B2 B, AIH
22 98 Tz} 39 IC2 FA4= AL (2Y 5

v TN T - 77
I Transmiter N 111 ECG T Tt T
1 i DWT Store
I Recei
o ) L
' Interface | Demodutation DSP
- . TT TR
N I Entropy
Micro- H Diagnosis
processor i EEG Cédlng
A e

7 mEe 1Y 63 2L BEoR FAH flon &%
E¢o] tn7L $s} DSPolE bootloader X213} A v
ojlazEgAde TUE Z2a@L gAste] dAsch

2% wed 1
T — 7 —
8255 soot 1 s S8 AD
[F8-3-1 L] m' oft:0I0L 35T ZMA /A

i
Lp i

TMS320C50
(40MHz)

nm. 49 2 43

AYNEE FAE dgsol $4 7Hed Axg WS A
3 Agrz J$H7 AAA 4L AFSA A @3 A
AEE g8y 29 #¥e BSY AYe 139 7w S
e 28 57 AXFE e ATk

LA W
.! ;
- L
. +
R
s e bl = s

|

[P

1 } ;
= . [

: TR B
. i S .
WL A _T',s,...g' L.;L.:"mﬂ'..ajx.«;“f..‘
e e T

fig.7 Record of ECG by telemetry IC
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Table 1. Results of QRS detection of the system
using the standard MIT/BIH ECG database
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