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Analysis of Electromagnetic Wave Characteristics of Microwave Nondestructive Device
for Inspecting Human Lower Leg

Byung-Mun Kim' - Sang-Min Lee - Young-Ja Park” - Jae-Pyo Hong

B ERAAE B g9 &8 TR 9@ WA A8 2 A% A8 A 98 Adst dE 494
& AEA AJAAT. A8 QA s AR, AL, 2% 9 we] 4F Ju T2 mdPadon 74 5
o) £48 W] falo] Ba §H AR 4% Cole-Cole 28 w842 A3l Albelgleh. 35wl
AAsh7h GAE W 01 200GHze] F3h ol A & b 2 3t et oA £4S At e
otheRR 2% TG ofs) HolT mol A wAbsle] Wtel A AAEE AFE Adsch 1 A% 2%

Ly
7 30mm, F9H 46GHzY v WhAREE S -6.13dBE gk ek 342dB Sl vheRsch
ABSTRACT

In this paper, a new equation of electromagnetic wave transmission matrix was proposed to calculate the reflected
power and transmitted power for the multi-layered planar lossy structure. The applied human leg was modeled as a
four-layer planar structure of skin, fat, muscle and bone. The complex dielectric constant to consider the loss of each
of these layers was calculated using the 4-pole cole-cole model parameter. When electromagnetic waves were incident
on the skin surface, total reflected and transmitted power, and human body loss were calculated for a frequency band
of 0.1 to 20.0 GHz. And for various muscle thicknesses, the power reflected only from the outermost bone and
re-radiated from the skin was calculated. It was confirmed that at the muscle thickness of 3.0 mm and the frequency
of 4.6 GHz the return loss was -6.13 dB, which was 3.42 dB lower than the average value.
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Fig. 1 Transverse cross-section of human lower legl4]
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Table 1. 4 pole Cole-Cole model parameters of
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7 (ps) | 13263 7958 7234 7958
o 0.2 0.2 0.1 0.1
Ae, 180 15 7000 280
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Fig. 3 Typical m-layered dielectric planar structure
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Table 2. Mode of sample test container

s Thickness Relative dielectric
Division
(mm) const,
Air(€,.q) Half space 1.0+j0.0
Glass(€,.1) 3.0 2.55-j0.07
Sample(€,.) 30.0 20-j1
Glass(€,.3) 3.0 2.55-j0.07
Air(€,.q) Half space 1.0+j0.0
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Table 3. Thickness of human skin model around tibia

( &2l : mm)
Division 3-layer 4-layer
Air(dy) Half space Half space
Skin(d,) 1.0 1.0
Fat(d,) 12 12
Muscle(d,) 0.0 3.0
Bone(d,) Half space Half space
Remark Front of the tibia -
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