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The Development of Portable Body Fat Meter

Jong-Chan Park’, Eung-Choon Lim’, Su-Hong Park™,
Osan College’, Unix Electronic Co.™,

Abstract—-The purpose of this paper is
the development of portable body fat
meter. Bioelectrical impedance method for
measuring human body composition is
based that the
electrical conductivity of the fat mass is
far greater than that of the fat

upon the principle

Finally measurement of percent body fat
was made possible using a developed
impedance  measuring which
impedance between the thumb

device
measure
and ring finger.
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The Plasms Membrane of s Coll and its Electrical Equivalens

Sinusadal constant current source

AC vedar i
damee Redstance 0 degrees

Reactance 90 degrees
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Impedance
Measurement
TBW=4.65+0.377(H{2/R)+0.14(W1)-0.08(age)+ 2.9(sex)
=>Male : 1, Female : 0
>R?: 0.975(98.7%), SEE : 1.5(Standard Error of Estimate)
TBW > Htis & & [em), R2 M B Q], Wt W kgl
Calculation | ———
LBM LBM=TBW/0.74
Calculation
BFM BFM=Weight[kg]-LBM
Calculation ;
BFM
PBF=——————x100(%]
PBF Weight(kg)
Calculation

END
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TBW=4.65+0.377(H%) +0.14(Wy)
—0.08(age) +2.9(sex)

o] 714 Hre A% (Height @ cm) <& UE
W Aolw, REL A& (Resistance @ 2),
Wre AF(kg) S sexs FA4°01A  “17 o]
I oMo 07 & ALY AS AA9

_35_



AriEFs FF & F U= Aot
Lukaskig®ol g3]A Atd A9 AYs=

98.7%° ANHEE =t
olFA T3 AFEFH A X LFte)
AE AuEA Azt A AREY
T4% 3 =7 AFEo] EAT{TGE AL
TAZ ARALE AESE ¢uyES A
stRod, AAYF A SHAY
%‘*°ﬂ*1 AAFFE AZ grolo} oG 2
dnFAA 7 FLA ANE A
*MH AFHAZ ARHOZ &3
olth, WA YYAAE H83] A3}
A= AALE FHs s—}% Abero] 2=
A%l FdxE wWwE

Lo

2

Yy Ao %Y rlo

3—-1. MAt2| =9l dA

O¥H 3-2% ol¥l ATelx HAT Ax
A s=dojel o3 EF tolotaHg
UeEbd Zojt. OHE AmRd 3P}
AddS dgstd A g, /“76‘ Lol,
AEE dgaH, olw AR{ HAEL ol g%

ddy IF AF(50H2) 7H °1zﬂ°ﬂ =9,
o] AL VYA WERE F=4 A}

= ranstormer Lcp

=

2 !

=

S -~

g Amplifier —~ Detector !

-
MICRO-CONTROL

=l R

Il Frequency output
B Analogue input

n/Off control

Communication

S/W INPUT .
driver

7] Outside input
a8 3-2. JdIIl‘EJ?#IOI St=So 25
Clojot1 2y

718 FIA AE FFn FAIE

TAAM AP 24 FE3H vlolmarzR
AlA el BRI o] Bl A o] 835
o A dADXLe] FIFHUS AES A
A AR AE SHIG. A AL
shd A3 AWAPRARE o] FoXA|RE A

F Ao s AHWAEA Flo] FA] JbE
0 F Lukaski® o]&e°] 93ld AFX
#REE AFESHA Ed old UM Fow

N dRln Solet 60H LS
sl 2 FEsh=ubl A YA NS
dehis #57k @ 5 9o old® gg

o AAE AA ohdEa AE JPRE
et FBE ol FEG A
AA FTh

e 2E & F Aok ol 2 olf
A ANAN e Aze ek
PCBHES Ags FA§B3gtol 2to]7} 9l
2 F gomE v didoldn 47

‘

g Utk
2.5
2.0 o  PBF OF MAXSTAR BODY FAT
15}
&
L Average : 0.078
05k © . a o
(=3 . ELD
0.0 it e = n.-.n_unrm?ﬂ =4 %
20 40 60 80 100
Sample number
0.5
04} = PBF OF OMRON BODY FAT
03
@ 0.2
Average : 0.032
01} l—
RS RN . T .. L LA N
0.0 - A

i
2 4 6 8 10 12 14 16 18 20
Sample number

I8 4-1. 29E NiE WAL} S HYE MXY

9 4-22 AJE Auyy U E
o B¢ xﬂzlmau 227 0.0219)
o i @ AFS] FS 0.0447¢ S &
ig= 019} 2L Ans goM AF3

A
Ll
1

o 4y i o



(1]

(2]

[3]

[4]

A A% Az Mol IW, olel@
e JMddE AALE] AUERI =g
AE] wlste] Tha "WolAttuE & + 9 4
o AFTozR 7} B A XA
duelFe] A{AZ Lukaskid]o FHUT
2 mgoha AAUA S el 4T
22 Yenjelze Asetn o 4 ok
14,
12} 0 BFMOF MAXSTAR BCDY FAT
10}
osl
= a6}
@ o4[ Average : 0.0447
o2f
0.0 'm}io ..1:)....cr”v..-‘om..i:’;rm:" 205 M"ﬂ
2 ' &0 ) 100
Saple nuimber
14
12t ®  BFMOF OMRON BODY FAT
104
08}
E 06}
o 04} r—=Average : 0.021
o2k
[1Y)] STRd PRI I N UIK OO TSR SOUNAK D0 VT
0 2 4 6 8 10 12 14 16 18 20
Sanple number

O3 4-2. 202 HED WAL HEFQ| AX|YY

5. 2 B

2 d7edxE FAs AAEAT 9
o oojsl AXEQO|E spwrsty ThS T}
T dES EUh

o

1. 3¢ ARLAL Ao oA 24 E
19 39 & fste] T 4E X H oA
6EAH O ZE AXYAE ML, ol

B3 Ee @A T 5HE A
& Aol

2. FUE  AALAY
Lukaski ©|&° <AHE 352 A A
21

o A AHEI 98%eIYAL & F
et

g A% Ade FF Ao A8t
w3t 475 S RN v A8
At Aoz 49T Aoz AU

[Fa-3

(e

]

J. Brozek, F. Grande, J. T. Anderson,
and A. keys, "Densitometric analysis of
body composition, Ann NY Acad Sci,
vol. 110, 113~140, 1963

B. A. Panaretto, "Estimation of body
composition by the dilution of hydrogen
isotopes, In" Body Composition in
Animals and Man, Washington D. C,
National Academy of Science, National
Research Council, 200~217, 1968

G. B. Forbes, J. B. Hursh, "Age and
sex trends in lean body mass
calculated from 40K measurements”,
Ann NY Acad Sci, vol 110, 255~263,
1963

D. Vartsky, K. J. Ellis, and S. H. Cohn,
In vivo quantification of body nitrogen
by neutron prompt gamma—ray
analysis, J Nucl Med, vol. 20,
1158~1165, 1979

[51G. A. Borkan, S. G. Gerzof, A. H

(6]

(7]

(8]

[9]

Robbins, D. E. Hults, C. K. Silbert, and
J. E. Silbert, Assessment of abdominal
fat content by computer tomography,
Am J Clin Nutr, vol. 36, 172~177,
1982

S. G. Lohman, Skinfolds and body
density and their relation to body
fatness : a review, Human Biol, vol. 53,
181~225, 1981

E. M. Haymes, H. M. Lundgreen, J. L.
Loomis, and E. R. Buskirk, Validity of
the measuring subcutaneous adipose
tissue, Ann Human Biol, vol. 3,
245—-251, 1976

A. Thomasset, Bio—electrical properties
of the impedance measurement. Lyon
Med. 207, 107~118, 1962

L. A. Geddes and L. E. Baker, The
specific resistance of biological
material, Med. & Bio. Engng., vol. 5,
271~293, 1967



