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Body fat correlation formula induced by using optical method was used white light LED source and electrical method used
5

A Study on The Fat Measurement at Subcutaneous Adipose by Optical and Electrical Method
BIA(Bio-electrical Impedance Analysis) method measured at same time. In the case of BIA method confirmed phase difference of 6 degree

and voltage drop of 2.7V at 5V and 50kHz’s input signal. In the case of optical method confirmed that optical intensity increased by order of
the biceps, the fleshy inside of the thigh and the triceps. We obtained percent body fat of 20% with the body fat correlation formula induced by

photo-electricity method.
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Table. 1 Compare with optical and BIA method
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Fig. 1 Measurement principle of BIA method
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Fig. 2 Amplification and phase difference about AC
signal of body
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V=Ix R, Z= R+jX | (1)
R=|4%cos8,X=|Z4x<sinb (2)
FFM{(Fat Free Mass) =—4.033

+0.734 % (B2 /R) +0.096 X X (3)
+ 0.116 X Age+ 0.878 X Sex

Fat = Weight — FFM @)
%BIA = ( Fat/ Weight) X< 100 (5)
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Fig. 3 BIA method measurement block-diagram
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Fig. 4 Compare with BMi+ optical method and BIA
+ optical method by change of weight
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correlation method block—diagram

e

A

o

3

3
=

NS B ARl 62 AAAE 2.7V e Ak 2
AEE A (Dol dd3she] 20% 9] vt E A <
AT,

2] (8) 2§24 (9)F V1< BIAWA 2 35hH
Ao AddAlE Bof F 31§ TH[5),{6].

FFM(kg) = 0.00091186 X H*—0.01466 X R

+0.1555 X W+0.1417 X X (8)

—0.0833 X AGE+20.05

Db(g/ecc) =1.02823066 — 0.080035 X B
—0.000459 X AGE—0.000754  (9)
X W+0.000493 < H

22 Dby AL & VeERdTH
ko

1073



=
Y
L)
o
o>,
(e
oft
>
o

3] =%A] 4124 #63

FAG AS BAE 2= AL A Ak
AEZXH O Z FHHA 0 3 F & Hojzl FHAA L
ek ukA ol vy 9 A7) WAl o]l bl S 1 kel
FoLA kA o] A 2 Ay WA o) AH L = 5 9
AR E FEIRT
V.4 E
B =30 M 384 kA 2 BIAWA S E5Hek A
A rds d7 sl on o] AE S T3 B 514
T} BIA 3219 A% 5V, 50kHz S A3 Q1= of dis)A 6
o YA 227V AR E B} el FskA vl
Ao H-S- A4 2| vho] o] EE 3 o] FrkL M|
Aot o2 WOl AR 2 A8 Ry 444
A6 72 Z2A4% 7S FEH AT 93 20% 9] 1]yt
EE AL T F AT} ol 7|9 dd A4 9]
S-S RS T AAS =Y 5 e AL F 535
S a=y
ZNES

[1] D.W.Kim, CG. Song, and S.K. HWang, measurement of
body fat by Impedance Technique, Journal of
KOSOMBE vol. 13, No.2, pp133-139, 1992.

[2] E.C. Hoffer, C. Meador, & D.C. Simpson, Correlation of
whole-body impedance with total body water volume.
Journal of Applied Physiology, vol. 27, pp 531-534,
1969.

[3] H.C. Lukaski, P.E. Johnson, W.W, Bolonchuk, & G.I.
Lykken, Assessment fat mass using bioelectric
impedance measurements of the human body. American
Journal of Clinical Nutrition, vol.4, pp 810-817, 1985.

[4] Robert A. Oppliger, R. Randall Clark and David H.
Nielsen New Equations Improve NIR Prediction of
Body Fat Amang High School Wrestler Journal of

Orthopaedic & Sports Physical Therapy, vol.30, pp
536-543, 2000.

[5] Heyward VH, Cook KL, Hicks VL, Jenkins KA,
Quatrochi JA, Wilson WL. Predictive accuracy of three

1074

field methods for estimating relative body fatness of
nonobese and obese women. International journal of
sport nutrition. vol.2, pp75-86, 1992.

[6] Segal KR, VanLoan M, Fitzgerald PI, Hodgdon JA, Van
Itallie TB. Lean body mass estimation by bioelectrical
impedance analysis: a four-site cross-validation study.
Am J Clin Nutr. vol.47, pp 7-14, 1988.

K Rp2

LM &(Se Yong Oh)

19983 2 H- st A5 5
Z4(F b

2000\ 8¢ o &t T+ 8t}

. v - AF AP

2004\ 28 ~ A S AL [TE S FSEAGA

Aok AA A3 54

1N

ol g 2(Young-Woo Lee)

1990\ 29 A& Aolefst H71F
&ka} kAL £

199213 34 ~& 2 ZQidn AR ARGA-ZTHE
g
¥ WA Fok: 3A= 9 Al XA, biomedical photonics



