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Abstract In this study, detection system of the blood flow variation rate was implemented using the variation
effect of bio electric impedance at time of the blood pressure measurement by means of impedance method.
The blood pressure measurement was performed by the oscillometric method. The mean arterial pressure was
calculated using maximum amplitude algorithm. The systolic and diastolic pressure were estimated by
establishment of the various characteristic ratio according to mean arterial pressure range. Alternative static
current source and lock in amplifier were introduced to impedance measurement. The variation of blood volume
was measured using variation bio impedance according to induced cuff pressure at measuring area.
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[# 3] AF A=Y vol, A%, A4

2}

teX}

4 A5 Aele] AR, &4 £ AA

Obicct | Ace Weight | Height Distance of Diameter measurement site Volume of measurement
) g [kgl [em] electrodes[cm] [em] point [mf]
1 27 73 168.9 8.1 26.7 459.51
2 29 56 180 8.5 224 339.39
3 28 65 168.5 8.2 242 382.15
4 31 78.5 1722 8.1 27.8 498.16
5 26 92 178 8.3 29.0 555.47
6 28 60 168 8.0 24.0 366.69
[ 4] 9 wslgE S @A, B, 242D
Object Ist [unit : Q] 2nd [unit : Q] 3th [unit : Q]
Jec Max. Mean Min. Max. Mean Min. Max. Mean Min.
1 55.316 54.405 54.02 55.118 54.367 54.033 54.745 53.884 53.398
2 71.767 71.012 70.675 72.638 71717 71.331 72.041 71172 70.68
3 64.603 63.738 63.254 65.165 64.248 63.866 64.962 64.214 63.887
4 50.349 49.443 49.069 50.149 49.406 49.082 49.795 48.938 48.458
5 47.708 46.966 46.643 47.348 46.493 46.013 47.904 47.003 46.628
6 65.191 64.273 63.886 64.989 64.236 63.901 64.616 63.751 63.265
[® 5] 7= Wsks =43 dut 5 A= ke Aot Bak duesof w2 JEs
o Al A o] W= olult] A0 WS ZA 5] =3
Object dgieCtIOde 2101 | AZ1 Q1| Blood flow[n(] u, A%< 1_§1:x_— ‘L!\__ 9] LE‘}E =gk &3
- istancefcn] 405 o058 T samais H AduEAo] HEkx] = R HIkE yUehdA Hck
S . . . -
ol= 9§ /\l LS 0]23 A =]
1| 2nd 8.1  [54367| 1.0853 | 3.709965 IS Ffetel =4 2,25 o 8ste] AlsiA o, j°%
3rd 53.884 | 13467 |  4.686428 HHHXA Ho|EE o]85to] ERF WalEs =45 2
Ist 71.012 | 1.0923 | 2.410111 = T 50| AAISICk
2| 2nd 8.5 71717 | 1.3073 |  2.828066
3rd 71.172| 13617 |  2.991036 b
1st 63.738 | 13495 |  3.439731 4.4 1=
3| 2nd 8.2 64.248 | 12987 |  3.257902 B oA =4 tiaxte] dotu) olujglAo] Ws)
i“tl ig'ﬂ;‘ i'gzgg i;ggﬁ‘l‘z 2ol th-g-ot= BT M E At FeY] &
N R . . -
o =7 FHok o ol Wl Zumloke T15lked o
4| 2nd 8.1 49.406 | 1.0666 |  4.415023 42 +57] EJ’_ !%7] E‘:'_L’ 0? © ﬂ‘:‘PE_?"}‘*T
3rd 48938 | 13365 |  5.638548 o, PHEAS HSR|F o]-8-5to] FRTFY WIS A=
Ist 46.966 | 1.0647 |  5.120791 3FL) AMEE dFetol Al s Yty ¢ste] A=Y
5 2nd 8.3 46.493 | 1.3348 6.551156 o1 (EW 243w, National Co., JAPAN)QJ 229} v|@
3rd 47.003 | 1.2756 |  6.125482 e
Ist 64.273 | 1.3050 |  3.113537 oFa i
6 | 2nd 8.0 64.236| 1.0882 |  2.599276 2 AFelAls AAELAY Hx A4S XI5k A
3rd 63.751| 1.3517 |  3.277985 0] oS =5 =4 YAakR} 6 Holl s 2+ 3
HA FofZ St SHgre] ot xEAXE Lo}
Y el AuEs wekdg S5 skl A
RAERIA L] Ao A e Q7 o o]Fo] A4 S8 gurle] Bewmd AAsP] AsA Aot
3] ordo] 7hasF wizbA| 2] QulelA HIleRS 243 9] H]|E(percentage of absolute deviation, PAD)¥} ¥
A T 49} 2o} ZKstandard error of prediction, SEP)E AFZ3}TH21].
AL 52 91X A golok BUTH o] Az & Ay YRl oo S BWUUS S A= sk A
AR wE PR HEe] gt eAE 4} o ZWO%H S ASAEaL 2 o, ddjsate) vlE
1AL BHleh YEEA HIEES o]-gote] PR st SAA|eF ASA 9] HAjel SHGA| Aol vlgs Y
A5 AEIA AEE dRF HIHE 34 oY et £E0AE ASA% 29AS BAES B2
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grBarel A5A9h 297 Alole] WA gt AlFE  [E 6] £37], olgv|oh B Aol up2 Arjmate) v
or Azt 243 Aolo] WAlE HEHAw BAs & EELA
o:] ii]‘ﬂ EH E%} oz L}E}lﬂmi} zth o 1}9} Frd 9_;(]‘ Systolic Diastolic MAP
- PAD [%] 1.51859 2.32026 1.68085
=2 2= 2] 0 1+
S AREShs A4S T A SEP 2.505 2324 1.964
PAD = MXIOO (10) . .
Mo 274 odAt 6 ol die) & A5 el s 249
: _— glolele} AABUAES olgsle] Z4H dlolel] Bt
o \/ 20 T s o EEHAE ehhe 5 73t gk
- N1 W e 24 A

o71A, PADE dejmiatel vige depdm, seP L7 Dot
= Egesol, Mosk Tos SAgst Faeln, M gop 29 ao) quas waps A2 wag
- IF O = 5] A= T 2
s *jf hve s 9;‘; ER SHEA T e, A2e) ek BRe) wskle o
B R A2 AR oM, S5 B ggosie) oshu golare o) vest BRAY
5} ole] Weh W SUL] he AHEA MR o wpejzich]
% REL= E 6% A 249 AP ATANE EYE B FULS WY 2
[E 7] 245 dlolelel A% FekAle] Ba mEdA)
Item Measured System [mmHg] EW 243w [mmHg]
Object Systole Diastole MAP Systole Diastole MAP
Ist 130 84 99 129 85 99
2nd 130 82 98 131 83 99
1 3rd 131 82 98 131 86 101
Mean 130.333 82.667 98.333 130.333 84.667 99.667
SD 0.5774 1.1547 0.5774 1.1547 1.5275 1.1547
st 100 78 85 96 77 83
2nd 93 76 82 96 75 82
2 3rd 102 76 85 101 75 83
Mean 98.333 76.667 84 97.667 75.667 82.667
SD 4.7258 1.1547 1.7321 2.8868 1.1547 0.5774
Ist 128 77 94 129 77 94
2nd 127 80 96 130 78 95
3 3rd 146 80 102 140 81 100
Mean 133.667 79 97.333 133 78.667 96.333
SD 10.6927 1.7321 4.1633 6.0828 2.0817 3.2146
Ist 129 94 106 128 93 104
2nd 130 96 107 130 93 105
4 3rd 131 91 104 127 88 101
Mean 130 93.667 105.667 128.333 91.333 103.333
SD 1 2.5166 1.5275 1.5275 2.887 2.0817
Ist 131 75 94 130 73 92
2nd 120 77 91 118 75 89
5 3rd 121 74 90 120 72 88
Mean 124 75.333 91.667 122.6667 73.333 89.667
SD 6.0828 1.5275 2.0817 6.4291 1.5275 2.0817
Ist 133 79 97 132 78 96
2nd 122 79 93 122 74 90
6 3rd 120 87 98 117 90 99
Mean 125 81.667 96 123.667 80.667 95
SD 7 4.619 2.6458 7.6376 8.3267 4.5826
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Item| MAP | Blood flow Blood flow ratio
Object [m0] [md] [mmHg/m{]
Ist 99 4.423348 22.38124
1 2nd 98 3.709965 26.68489
3rd 98 4.686428 21.5516
Ist 85 2.410111 34.43825
2 2nd 82 2.828066 28.99508
3rd 85 2.991036 27.74958
Ist 94 3.439731 27.32772
3 2nd 96 3.257902 29.15987
3rd 102 2.700843 37.02548
Ist 106 5.290018 19.65967
4 2nd 107 4.415023 23.78244
3rd 104 5.638548 17.91241
Ist 94 5.120791 17.96597
5 2nd 91 6.551156 13.58539
3rd 90 6.125482 14.36622
Ist 97 3.113537 30.8331
6 2nd 93 2.599276 34.62503
3rd 98 3.277985 30.20148
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