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olglgt FEEFZ SO 914 54 wEAHA &9 A 7dE Welyr] fg
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& s weld vhe gAY, 29 V9E A dRFEse WaE BE Flow
Origin Theoryet 3 WF-¢ ¢4#e] 5748 Wst2 2= Pressure Origin Theory 9]

F 2o 2o A A A g sfHe st o, FEEFZ 2o AHS ¢

o HgAa® Fag AR B Ok ArEx AYPHAY. 19149 Hooker 9}
Southwortht 7HErlo]AE Ab&ste] ALRE=E  FAste]  BA#H9) A (capillary
electrometer) & Ab-&3te] 18451, 19269 Korne 1500719 HR&S 535t 2

BEFZE S99 FugAd o] 40-206Hzo) 31, ©A] 256% AEr) 260Hz o]/l &4
on 1959 - 1964 AA AET AE gidoz [gE A A
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ol# st AFE FPo] 1990l o] FRE AXNHE AT ¢ & Aeg Al
ol gk A A Folvh, 2718 Aest Al2"e] At diFE AZIHAA
AL = = AR eaE Eol7] 9% Ao® O Briend 199599 Aol A
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ARES o)Esle FIEZTIZ FE HEI FH, Agdsts wRio] Aty 1 a[18],
g AAL YA SAEAME 712 YT vlolAmES Fo] AEIZAE F& 54
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233 A& A9 EAA

det 49 HAd ATe As v Abs A ddAsol AdHe wel o
A &dE& 918 7IE 4ol v EHAY. 1987d AAMI(Association for the
Advancement of Medical Instrumentation)= 9]¢ A8 AT ZTEEFS F3e
= dgA FAE AASEAa[19], 1990 d o= BHS(the British Hypertension Society)
NA ZREZS AA A TH20I

AAMI®] A4 w2, 20-250 mmHge] B oM e SH 9 8% A H x4}
7} 5 mmHg ¢]8te] 31, EFAA7E £ 8 mmHg olstodof she, 589 95%A 4 F
E7) 10mmHg ©]%e]ofek st

BHS® Z2EZdM= AFes A3 5 AdAM Hsksl o5 D7AA < v A
9] THOoE UFAnt oyt 5 5 10,16 mmHge A HHdd dis] 74 A
|5, 7F4& w=et7] A= B o oldololokdt gt ofgfe] 3 [2.113 7o
BHS®| ZmEEo] AAMIS rARY 9 d4stH, olgst o5& 57 d43t o
7] dstell el whz A g

¥ 2.1. BHS 8944 A= 14

Absolute difference between standard and test device

Grade <5 <10 <15
A 60% 85% 95%
B 50% 75% 90%
C 40% 65% 85%
D Worse than C
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Ursino$} Cristalli®] 7oA odzvEd whye AL&3 v 53 d =42 3
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o] AAMIY BHS®| 7+4& wEstal AR HIL JARE f2e)s $ES ol
BHS® A 5w9 148 wEhA Kot Aue B Fo o2t} ojgdt =2
Eg Ar)e] EAE AMAstr] s "t AlEdelE T b 2oy At g
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HIREE o]m] A e] 93 Atz ofe Zdglel| #Aosta glom, 53] LY 9
AR AgR A wfg F HleS ARG JrHI0L HE-s ddEsts A x2S A
F, ARGASE, FAE AL F A 4, 9% $A 34, Ponderal Index 5] e
o, ols & 7P dy AR E A2 A@ A F(body mass index, BMD S d|, o= A
F(Ke-g 249 AFM)eR whe Ao Ao AA AAW v]$- 2o FAAAS
RT3, g AYuEse 24 B AT 2L AALEe] AFS Fd wws
AdE ¢ Qi

oA et S Al o & vkt A WA 293 o4 g9lEe] &
A, aHER 7] gd dxe] A4S 53 A AEM 9 doprt vgd o

B AA5S 1 A% 24 el AN DR,
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S 4o o)t WRlelnRE RS o HFE XFel, olge 5 O FK
3l Geoffrey Rose Al 7FAR ZF/FstAth A= #S5A9 A5 2 AX7 5
o Z]9-AQl mekd o5 mEEZIEZ Fo A HE HAH= AAA R
(systematic error)e]il, &&= 54 de el FAANAM SAXE vhAY #Fe] x4}
2 N3de AR Adele B A= 2 F(terminal digit preference) o] ™, AlH =
7b SAURE A 7SS Ve R SAHEE S5t dAl 54 dgEY
DAY =4 e AEHS= L7 (observer prejudice or bias)©] .
olglgh #ZARE Q3 LAt 2LF/FO HATE 98 AAMI SPI0YIA = 7+ o
deol SA vhe AARE dasta Ak Ve €9E SASHE dd 354
7F Az AR el A FAle AR dY 5488 st 7 @#S5AE w4 549 ™
olEl9] AFol7F 10mmHg oo 27 st 459 ghsto] F 54 dolH 9 3
o dge 7E "oz AAshE, AA dolEHe 90% ¢/l 5mmHg ¥HE UF
& uf fasheh[20].
7l Ao SA-ole= AAgE

ol
o] #=x 2 Aty A F3ye g, AAMI AuAES FHudte] BEztd

Cardiology IIDE AH&3te] 549 T84dE =0ow, ddAe FAgsdd o A

AL 2FE AL A L& A Yamasu Model.600(Yamasu, Japan)= A}
|t e M2 AHE 3t FHY #SAE YAAA SA mEEZZ &
= A EE sRon, sHHoR 199 #efE Fol F #FAY e v
sto] RS A ¥ VlE due f5seE sislvh SAE ¢ Edae Aol
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g 24 A, A7 Dl gholle A A AdeEs 49 47
& AT AR o] Ao mold AAGES Hor NAAR sdF B

ge FASEE sloH, b FEHE sk eal Akl & gl A

b

VAAS vhFged whet AeA g9l osl dsfo] #A] Fsshs A(FA g
A1 10mmHg ©]% 4%)S WCH(white coat hypertension) o] # &=, o]¢} &
Eolatge] Hxzs A SAAE SA A SEAA 1029 74 F A4S
Al 28t vk 321,

Zoure] "o 549 2 oY 8919 shb= 71EZ 9] Abojzoln sk S A
|5 = 712 A =21 AAE 2R S dojof &, o] Al AZY FUIFHY
F& & 9 40%, 2ol= 80%7F HoloF gtk 53] 2o AtelAM AdNE F
al 4% 9 e dg@td HEYe T A" Ut valdN Azt 29
=dle] 46% Fa JHE wd 2 eArh HA3 "o dvh 3 [31]6] S A
=l st= 712 Abol=7F AAH o] QITHE3]
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¥ 31 ¥ Sdld & AA 73X Alo]=

The cuff size according to the arm circumstance

Circumi;rrrllce(cm) the subject of measurement Cuff Size
22—26 small adult size 12+22 cm
27—34 adult size 16+30 cm
25—44 large size 16%36 cm
45—-52 adult thigh size 16%42 cm

AAA7E AGS FAE) Aol we) BAE SAGs Nhxe] B A

4 B3l ATH AZEL 0§t AAe) WY 34 242 THHY

[k
s
M

AU R AL Aae Aol Age F4 A, Az 7] Fiy
Bl B4 H9lE Ao F2A gty 49 oAt w4y &
W 1Rk gee) Bue A

2 gAML B GBS = 5 9E BT 23 em A ALY BL
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31.2 Heolg 5

doly FE5Re o AA A5 SH A" ZHzhe] 54 dglolH e kel NIBP,
ECG, Bio-Impedance, PPG ZAA|A~dl o2 tio] 71538t} NIBP &4 Al Adof A
E

S2Y P AZF AHgete] A% &

R TR W

rir

AN GPAE L oddeld NES 54

ot
-

A3, A7) P mpo]lAE AFste] EHAA ZEEFIZ Fo] WItE 7]
Aoz ZAFATt, T &A= P-2000 501G ¥ 414 (Copal Electronics
it, Japan)E AR&SF o™, AL Aol e FddAs oo Ld [34]%
dom A A 48 ARLome WAL #4311 Al 3

250 -

150 -

100 -

Pressure (mmHg)

Voltage (V)

a9 3.4 ¥FAAM(P-2000) Calibration

Y(p) =94.31 X(p)— 31.77 (3.1)
Y gE X Ay

I [35] veAAds 54 A" e vEdd. d¥AME FE o
o Azl Wi 10Hz 22k A9Ed S T 4" A% DC 4& Was
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meEnE g9 Afdt eAvlelZ CMS-58(BSE, Korea)® A3k o0,
wrh BEd 2o H5S fe) A7) PR oA E& Ageid], aF Fu)

A9tk AL Fa Fedd AR A5 AE FLL EH ECG A5S FEe
Q5L 3FT ee] AA @ 714 WE AAZ 98 01 - 130Hz0) F &
ANEE 27 9YER AHAS HPor, FES Fd LEAD 19 BCG 158 4%

T PTT(PWV)Y #HES fd 283 PPG 2l&9 &4 938 Webster's
Pulse Oximeter Systeme Farsto] Al2®lg AA$EHH35] PPG Al1A4+= 890nm 3}
el A ¢4 LED9F 900nme 4 &% T35 7FA+= photo detector(PD)® 73
" A (Hurev jit, Korea) AF&31% 4, PDol 98 A& 413+ 05Hz 23F 11953
dH g3 20Hz 22k A9E3 2HH S o] PPGel AC A&ES F=33vh LEDA

w¥e AFe LED =gto|lBE Fal dAsSHA a3, ofdma e A 3z

}01'

[UO
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3.1.3 "ol 3

REdA &AZAPE AT T3S 98 Powerlab 16sp(AD Instrument i,
Australia) & AH&3t3it Powerlabe: 16719 Aol disf &4 54 2 A¥4 7=,
ZE]al Aol rhest, e dlelH e HAE Weo] folste] A Zm g
A mAe] etk Add = 1000 sample/s® ECG, Body Impedance, PPG
AC, PPG DC, Pressure, Oscillation, Korotkoff Sound® 2135 <Hslgde. =29
[3.7]12 AD Instrument jtollA #|33}= Powerlab®] dlolH s+ LZEo]Q] Chart
55 o]&ste HolHE 4% das HoFr

foi

asﬂag@qLEEMMH :
Cnanne\]_ [ | =|kfs

T W

x|NoSampling - gy

Body Impedance

O oAU
e —— e

LTy it A
4 Ll Wiy i) SR, W Y
Elms T T
s/ |Pressure et SCECR |
i z ToTT——— sl it
+ L) e
1 .
& A TN |l“| J —
T |~L ILrurILHL | j ] AJ'
i e AT
) | 280V
K] z_sstl‘(;_sloy"d .. i J
NG 2 ¢ s . it v‘lwvil\\ht-[VT.\-‘ ,r |.
245 | I ‘ 'l'
4
| A AREE AAREF RRARF RARRF MAREF TRREr MRAS AR TR AT VAR YRR AR |

13 3.7 Powerlab Chart 5 =71

_33_



3.14 Heolg 4

4w K~Sound ECGE&PPG
wWglcols 24 e ha=22] v 27|
! | '
0SC Peak 7| 222
Ha e WEl K-Sound Beat H#
ECG FPG
l Median Filtering 1% Dervative
Prassure, Bt ot
Oscillation ata
PrEEEL 2n? o borkiog
l EOG&F’P;;‘
Peak &
Total P
oscHaya iy
EES |
l l ECG Peak,
OSC W2lHE Beat by Beat
PSD &
0sC
HUN& He Maximum
PSD Point E&
l l PIT H&
e
gﬁﬂ g;ﬂ;q 7] Max Point 7| 222
(~galeleeh “;53-& K _Max M2t HE
HOEF MAP HE Max Point 01 % ¥ Max Point 0/ uf &
Point ##& # PSD &#717t E PsD 8717
l 7 B neiE HE i e melE HE
BuuE HE B

K_RIP A2 & K_RDP AlZt H &

— =

g A

Y 3.8 el 24 o

A
X
i
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24 Azd

T3l I54E dlolH = Powerlab® Chartt &AZE9|ojo] o3 F3&
T2 diste] viEd e g ~E gd® d3tdn, d3E deo|H+= IBM PC 7|¥He)
Labview 8.6(National Instrument jit)& o]-&3&te] &g Zmaglo] o5 495

g9t 24 84E0] 59T a9 3818 o ¢HEE Yella ok

o

ol A zpat FA AFE gAE dolHE g 2 Add dolgE widel w
gt EFstslo™ FIR HE L A953dEE o] &3t wol=g AAs . 24
ol A Zhzbe) Rl Ee st o ghe AbEsioR strr AAde] fle Az 9
4 EHE AHEEH

ggalz e 2= HPRE dire)F (maximum amplitude algorithm, MAA)S
AbESEATE VA o m e ddold AE e vAa(dY Lol ZF HEo|M e FHrj
HE A= 4 v Aol Ao FHAgE HE(EY el 4 BlEdA Y

2 HA&Esd, zlolE Fd Aol WNFE AT E FEIAY FEE 2
ZNEE 22 BIWHE Abgste] Eitetd B7tE AEE sFg-Al 93 o
H Envelopeol Aol o 32 ¥AE
Ak MAPY A= ¥, 54 ¥l&S 48ste SBPS
DBPE AbEeiditt. 54 Bl&2 SBPe -5 55%, DBP9| -5 82%E A&etsl
W, o] H & Geddes®] A3oA AdHo= 59 Hl&o|tH6]

FEEFE Lo BAL Power Spectrum Density(PSD)e] ®3le] 7 24& @F
At oA olA WAE VFOR Flo] FEEAZ AT E beat by beat® EF3HS]
o 259 239 Fod WHge $d Zero Paddinge Ed dHolHY +E 2V=R
93 Folom, ZH HEo wE 7k gk PSDE AEste] 1 WEE Elsksit
PSDe] Wztell M L A7|7F Aol He ARE Komax#h A 98315, Komax ©] A
o] vl A FHdl PSD WF8] 70% olste] A& ZFAl= dlolH FelA PSDE #
At Z717F YefyE X A8 Korip(rapidly increasing point), K_max ©]3&¢] uj<dd
A Hdl PSD 1&-9] 70% olste] =75 7HA= dHolH FolA PSDe +

7t e s A A2 K ol (rapidly decreasing point) & A 2lst$ 31, 2+ 2| A A o] o] A

He Z3& 239 Envelopes FE391, &

=2
X
o,
rl
1
)
o
<
>
i,
i
_<>|L

O

4% i

7HS K_max-rip, K_rdp-max, K_rdp-rip= 7 2|3}
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PTTS] Z%el= BECG % PPGY 2 SE Aolg) Ae Fab wde 4§
9. ECG) W= @%o) = Median Filtering & AHgato] 22591e) 2ol & E3
R-Peak® F2AA7 A&sH: B8 ASs9 5, PPG 459 49ds e 54
Nag AFAQTh EG F A2 Apolel AT] 1so] g NEe] AT R B

¥ 3.9 Labviews 183 dHlold 24

olg st daeElES |Wwre R  LabviewEs 2RIty on, a9 [39]=
Labview?] Z#3}H2 Front PanelS UeErdT F= A3y oado)ld @ ¢
dold, vlZ2 A% % B3, I2Exx 5o Wal A% a7t veuslvh g =
oA FAe A& 2 A Mo AS v oR FAse] Peak Detection?] 43}
of oigk AlZHA Fle] shEste] deEls £¢ ¢ Advk £49 ZI=Z A SBP, DBP,
MAP, HR, K_rip, K_rdp, K_max, PTT So] AAHHAUSS A 5 3l
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32 Ad =A

321 A3 A4

& 61 (A 331, oAk 18%)e wAAE tdoer die dAstdlen, W

=
A9 @AY WHB L NA4E wgstel dad Ao Jd L He AY

P
Q.

e izl diste] d3e APt A4 A RE AL dPd @9 3
o wsE wgren At o] FoME AAdsidnh. ¥ (321 AR AA A
o A", A AlF, 2 Ze], & 2 A VesAES vt

3 3.2 VAR AAA g V& SAF

7S A
N FH A5k ok Ha XA

age 51 20.00 92.00 40.8627 24.64226
height 51 138.00 187.50 166.5745 10.56085
weight 51 39.80 98.80 67.4627 16.19038
arm length 51 59.00 51.60 73.3961 5.39199
arm circumstance 51 20.00 35.10 27.0000 3.80452
fag(EE5d) 51

AR 3t JEEAT) ERAN FRE YT FTF 1YL FAT £ 9

A dELen Yrele wel 7% B4R e,
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¥ 3.3, A & dixAd g3 vl A
A AEsA
N Axg  Adg B ERak)

age 36 20.00 92.00 42.9167 26.82368

height 36 138.00 187.50 166.3694 10.86228

weight 36 39.80 98.80 66.0847 16.38803

arm length 36 59.00 81.60 73.1944 5.40529

arm circumstance 36 20.00 35.10 26.6972 4.07533

Fa (=) 36

2 7= AF
N HAagk Hdlak Hat FEHA]

age 15 20.00 86.00 35.9333 18.25011

height 15 149.00 181.30 167.0667 10.14823

weight 15 44.60 91.70 70.7700 15.75284

arm length 15 65.00 81.50 73.8800 5.51688

arm circumstance 15 20.20 31.70 27.7267 3.06139

e (E=a) 15

322 %4 37

Aue Age] AL 9 2hoz: We| X, £F IToht Yzule] 4|, 24
ko) el 917 % A, s 71, e B, vk Fue) wol= So) glrk ojejd
et 2olEo] Wxte) A wMEE Lou, B3 A Qo] thelE ms v

g ole]

O =

il

e

R
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Y

&,_’il

r O

&
ol
8
R
il
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p
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33 4% A4

A9 AAe 2 Z4 v AAHS doly A% AHoR BF T 5 vk 24
wHl A= N AR VEH " FYXE A, 7, Ale, 2 do], & =4
5o A4 ARE Pt B Y 242 v 9PAE A3 vy Pe 2
Wl f dold 8% AAdAE WA kR g fAE 9% F4 449
At Azt AXEel W@ SAe] olFAL AA AE 24 A4, /E Y 2
£% "G S0 oHAL UG 4 AAon FAAT AN 4P AAL of
el (31013 2

Step 1. 48 |

ALFYRIIE + 7. AE 5
+ SO\ T + H F& 9 dEFH|
{Smin})
Step 2. =3
Rest s NIBP
Signals (HH + euzHEE)
) 10min il 2min i 3min '
10 12 15

a9 3.10 49 A4
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332 435 AA Az FA

A Azel SA dAdAE deke Wt S T dAsd AEs A8

o}kl Bio-Signals A st @A oltl. o] @AY= ECG, Body Impedance, PPG

ok

ANZE 2827 =439 Y. ECGS Body Impedance A& oA 271 A28 £50]
H A=e 38 SAReH, PPGE AAY AAE ol&ste A& AR A SAs)H
At

i)
)
lo
Ao
o,
flo
s
T
B
N
A
lo
>
2
LL
rO*‘

AAE 71te] gke Fejol A AW ek,
e Azke) s geh WWd WEE mol/] W] AFAYGY FAT E5o

Aol B 54 A9 APeAArh B B9 2w 48 L K9P 482 A3

Age £2W Az ojgal 9% L2 SQAAY. £5 Ade] 4L B

AAel ek 2 SAw JEFS wol Tr] wel Az golrt A Eoleh HI
A HEs sheked FA& EAFAT39].
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% 4L &% At A1F A exlel UlF A& EAY
N HAxg  Hug A weed
Err_SBP_raw 51 6.00 44.00 23.3529 8.74717
Err_DBP_raw 51 —14.00 44.00 17.0588 10.36033
Err_MAP_raw 51 —5.00 44.00 18.1373 10.96544
e CSCEL |
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MAP,,, =0.648MAP — 4.615Sex

—0.806 K, _ ;T 0-02PTT+37.545
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AR G Abele] A
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A =

il

R Al
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frise]

.000*

3122.599 71.414

3

9367.796

M

ey

32 43.725

1399.204
10767.000
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, Sex, MAP, Kmax-rip, PTT
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B 44. A nyg PGy g 23

N Axg  Adg A% wzaa

MAP_ref 36 67.00 147.00 99.5000 17.53934

MAP_comp 36 73.00 141.00 100.4722 17.70470

Err_MAP_comp 36 —12.00 15.00 0.1944 6.44901
fAEF(EEE) 36

R 44lE AF FE 29 O 23 AT A 04T FHHOR ANGHD
stk B Gl S AES pakstel F oAl o FEd AR
01944 + 644901 mmHgo = thebdel] wel AW AFE FAL WEAL F

Szl 89 WAHe] FEHYL] el b,
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E[45]d= &4 tiddd dig =7 o9 vesAEAs S A ARt
AA )T, =7 Ao thF3AEA 234+ Age, Arm_curcumstance, BMI,
SBPY] dAEo] AbgH g en Fat detel nle thah B FoHRY = 0838, p <

0.00)= 7HA+= 349 BA4E 95 F Jo

H4ge Tl AdEd 24 ddd Ve dade vt A ee 29459
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¥ 46. A3 nA F=7] 24

N Ak 2ol 7k Bt FeAa
SBP_ref 36 82.00 167.00 126.4167  19.74028
SBP_comp 36 95.00 166.00 127.3611  18.74514
Err_SBP_comp 36 -12.00 19.00 0.2222 7.43010
FEF(EEE) 36
E [46]2 7I& 57 Al O B 57 Ao eAE AR A
stal vk B9 WA HES Fe 2" F57] ddelA Ve 57 ddE
Aoksto] et eAbeo e Wit} EEHAE 02222 £ 743010 mmbg S HER
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DBP,,, =058 MAP —4.594Sex

—1127K, .+ 34611 (4.3)
MAP : ox=zdes) 97 3%
K i @ REZIZ 9909 Ao 5787 A2 Apole] Az

LSS | =3

¥ 4.7 o]gt7] dgta g dEIA A A

wyg gof
w3 R RA®  cAERAw e

1 0.910° 0.828 0.812 7.54208
L

Y Al % A Al F ol

3 ARE 8766.049 3 2922.016 51.369 .000°
I Zkxt 1820.256 32 56.883

A 10586.306 35

a. 9= (W), Sex, MAP, K_max-rip
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ABSTRACT

A study on improvement of the accuracy of Noninvasive

Blood Pressure Measurement Using Multiple bio—signals

Jung, Woon Mo
Dept. of Biomedical Engineering
The Graduate School

Yonsei University

As the quality of life is enhanced along with development in modern society, an
interest in health and medical care increases. Thus, it is the tendency of being grown
a social interest in medical service in the dimension of preventing disease in daily
life such as home, school, and company. In addition to this, even the monitoring
equipments are being developed into fusion measurement system in multiple
elements with escaping from detecting single element. However, in the face of this
social interest and of a change in medical environment, the mortality caused by
cardiovascular disease, which occurs mainly in the middle-aged groups, is not

reducing yet. Thus, it is needed an effort for preventing cardiovascular disease.

An element, which becomes the basic judgement reference for cardiovascular
disease, is blood pressure. Hypertension is a very common cardiovascular disease,
which occurs in 20% of adults. However, people, who are diagnosed and cured
hypertension timely, fail to be just half. This reason is because hypertension is
shown by being overlapped several factors for a long period, and is not accompanied
by special symptom. However, even if hypertension has no special symptoms, it is a
disease that has so high possibility of occurring as coronary artery disease or
cardiovascular diseases such as stroke or cardiac failure. Thus, periodic blood

pressure measurement at ordinary times is essential to adult. According to the
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emphasis on importance of measuring periodic blood pressure and to the demand of
the consumers for measuring blood pressure easily, diverse automated electronic
blood pressure monitors were supplied. However, these automated electronic blood
pressure monitors are possessed by the majority of having failed to be verified
clearly on its accuracy. Almost electronic blood pressure monitors use only
oscillometric method. Thus, its error is considerable because of failing to be

considered on individual blood vessel status and other body information.

To solve the error of measuring blood pressure using electronic blood pressure
monitors, the development in algorithm is needed for improving accuracy of
measuring blood pressure by measuring and reflecting physiological elements of
influencing the blood vessel status and blood pressure. Of course, in the aspect of
single equipment called blood pressure monitor, the reflection of multiple
bio—parameters may be unnecessary and cumbersome work. However, in the aspect
of enhancing accuracy of measuring blood pressure in the complex measurement

system such as Patient Monitor, it is a certainly necessary.

Accordingly, this study carries out the measurement of ECG, PPG, and
Bio-Impedance along with blood flow oscillation signal side by side, based on a
research on non-invasive vascular and cardiopulmonary function equipment for an
individual through measuring multiple bio-signal, which is now under development,
acquires information on elements of influencing blood pressure, and carries out
correlation analysis and Multiple Linear Regression Analysis along with body
information on each individual, thereby suggesting how to enhance accuracy of

measuring blood pressure on the wrist.

For this, we calculated the blood vessel status and body-impedance informations
which are elements of influencing the blood pressure through measuring multiple
bio-signals from 36 data out of 51 subjects’ data. Also, analyzing a change of
power spectrum density of korotkoff sound which is the reference element of
measuring blood pressure in auscultatory method. As a result, we obtained
compensation equations which related SBP, DBP, and MAP by the multiple linear

regression analysis.
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Verification on regression method was carried out through comparing between
the compensation blood pressure value and the reference blood pressure value by
applying linear regression equations, which ware calculated on experimental group.
Through applying the regression method on control group with 15 people, it
re-verified the improvement level in compensation and accuracy of error rate on
oscillometric blood pressure measurement on the wrist. The standard deviation of
error rate before compensation is *10 mmHg or so, thereby failing to reach the
reference specification of blood pressure monitor. However, the standard deviation
after compensation was confirmed to be included all within #8 mmHg. Thus, the
measurement of blood pressure on the wrist can be verified to be included in the
reference specification of blood pressure monitor with compensation through
applying multiple bio-signal.

When a future research is performed the measurement and verification of
ICG(Impedance CardioGram) on measuring Bio-Impedance in addition to
integrating the multiple bio-signal measurement system and the blood pressure
measurement system, diverse bio-signals will be possibly measured on both hands
more conveniently, Given re-calculating and verifying regression method through
measuring on diverse age brackets and many experimental groups & control
groups, the more accurate blood pressure measurement will be available even on

the measurement subjects in the older and younger age brackets.

Key Words : Wrist NIBP, Vascular status, Cardiovascular system, Multiple

bio-signals, BP compensation
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