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Abstract In this paper, we introduce the multiple frequency bio-electrical impedance analysis method for
body composition analysis. And then we implement the multiple frequency bio-electrical impedance analysis
system. Overall system consists of: multiple frequency alternating current signal generator contained alternating
current signal, phase signal detector, voltage signal detector, micro controller, in-out device(key-pad LCD),
conductivity electrodes, system power. We explain the architecture of the system and required theory to
implement the system. In order to investigate the clinical significance of the body composition data, compare
to the data measured by the expert body composition analyzer which provide high reproduction and precision.
Finally, experimental results which are the correlation between the measured data show the very high
reproduction performance of the body composition analysis in the proposed system.
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[Fig. 1] System block diagram
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[Table1] Parameter for measurement evaluation

| EEAECIE
Impedance
A3} (Resistance) R N low
Z]HEI A (Reactance) X 2 | high
AT E A (Impedance) Z | 2 low
QAFZF (Phase Angle) « | @’ | high
A E 2 (Capacitance) C | pF| high
Mass
A|A|H}eF (Fat Free Mass) FFM | kg | high
A A3 (Body Cellular Mass) BCM | kg | high
QA 3ZSF (Extra Cellular Mass) ECM | kg | low
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7]% tAE (Basal Metabolic Rate)| BMR |calor{ high 10?—] SHste] dolxl AlA 2442 7] AFEA ]—ri}d
A& 24> (Body Mass Index) BMI |kg/n| low APgon ® ol W HELS 159 HHA]o ot &
Water =29 H]E(Coefficient of Variation : CV(%))°ll 2]a|
int Tl o
23|45 (Total Body Water) TBW| ¢ mdfertme Bk 1 A= & 490 Zr
1ate
WA|ZSEL (Intra Cellular Water) | ICW | ¢ high
QJA|3E4=EL (Extra Cellular Water) | ECW | / low
4, 42
[# 2] A& dlold
[Table 2] Body composition data E =RolAE AR AR 242 13 ok A
Male(n=10) Female(n=3) A7) A BAHof| tfsto] Arfskal o]F 7o R
Age(yr) 25.2+4.7 2342 . _ o
Height(cm) 1742485 160.9+5.4 chraba A7) JuE s BA Al2RS FEsta 1
Weight(kg) 60.39+10.89 50.1+8.57 I 9 Aas AABFATE AIARS] LA AES o
TBW(kg) 38.61+5.07 32.94+3.29 Tk WE Al AR SARAS AEH, AAE
ECW(kg) 16.35+1.87 14.56%1.20 CAoJE, o] - BEE, AT AHE LH3le] A
ICW(kg) 22.26+331 18.19%2.12 ot o - &4 S ?T?}Oq é_"
FFM(kg) 52.80+7.25 40.24+4.68 oh_ IHHo R 78 JWMe AdEtgct Eat Last
FM(kg) 7.59+4.68 9.86+4.68 A|AES o]8-8ke] ozl A= TlolE Y] AdE 99
%FM(kg/kg) 12.27+£5.97 19.68+8.83 =2 A8 uA A4 H1 529 7158 Heste ko
AEEe} UL golHE AlFsh= AE7E A4
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[Table 3] Correlation coefficient for bodyfat rate

A InBody 3.0 MFBIA System
PBF(%) PBF(%)
1 0.9809 0.8809
2 0.9926 0.9482
3 0.9768 0.8455
4 0.9898 0.9381
5 0.9907 0.9064

(B 4] AXHES] BFtA], 25d1xF E HeAe
[Table 4] Coefficient of mean, sd, cv for bodyfat rate

InBody 3.0 MFBIA System

Subject | Mean | SD CV | Mean | SD CvV
1 18.8 | +0.6 | 3.1 152 | 1.0 6.5
2 16.4 +0.2 1.2 13.0 | 0.5 3.8
3 242 | +0.1 | 04 | 22.6 | *2.1 9.2
4 19.9 +0.6 3 16.7 | 0.8 4.7
5 18.9 +0.5 2.6 152 | £1.2 7.8
6 207 | 02 | 09 | 21.0 | £3.0 14.2
7 17.9 +0.2 1.1 149 | +0.4 2.6
8 206 | 04 | 19 | 182 | £1.6 8.7
9 18.3 +0.3 1.6 159 | 0.9 5.6
10 23.0 | +0.1 0.4 205 | £1.3 6.3
Mean of CV 1.6 6.9
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