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Dipole-type Antenna for Measuring Human Radiometric Signals
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ABSTRACT

Microwave radiometry, as a non-invasive technique which doesn’t pierce inside human and can measure the temperature, is to diagnose
early the disease or abnormality by measuring the temperature inside human. In this paper, as an antenna for measuring human radiometric
signals, we simulated and measured a dipole-type antenna with circular loops. As a measured result has a ultra wideband characteristic of
130% (0.8 ~3.8 GHz) for S11<-10 dB, it is considered to be suitable to detect the position and size of human tissue having various diseases.
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Fig. 1 Dipole-type antenna of freespace
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Fig. 2 The drawing of the loop-type dipole antenna:
(a) front view (b) top view
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Fig. 3 Return loss of dipole~type antenna.
{a) simulated result  (b) measured result
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Fig. 4 Beamprofile of dipole-type antenna
(@ H plane(YZ plane) (b) E plane(XY plane)
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Fig. 6 Comparison between simulated and measured
results of the dipole-type antenna contacting
breast tissue
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Fig. 7 Power distribution of the designed antenna
at the near field
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the vertical plane (XY plane)



QA Pt 54 Tl 2 ey

ik
rok

b

[1] S. Mizushina, H. Ohba, K. Abe, S. Mizoshiri and T.
Sugiura, “Recent trends in medical microwave
radiometry,” IEICE Trans. Commun., vol. E78-B, no. 6,
pp- 789-798, June 1995.

[2] L. K. Wu, and W. K. Nieh, “FDTD analysis of the
radiometric temperature measurement of a bilayered
biological tissue using a body-contacting waveguide
probe,” IEEE Trans. Microwave Theory and Tech, vol.
43, 0. 7, pp. 1576-1583, July 1995.

[3] J. Riipulk, and H. Hinrikus, “Interpretation of
radiometric  signal for detection,” 19th
International Conference - IEEF/ EMBS, vol. 6, pp.
2509-2511, Oct. 1997.

[4} S. Mizushina, K. Abe, H. Ohba, K. Kondoh, Y.
Nakamura, T. Sugiura,
radiometry for medical applications,” Proceedings of the

tumor

“Multi frequency microwave

1996 International Symposium on Antennas and
Propagation. Inst. Electron. Inf. & Commun. Eng., Part
vol. 4, pp. 1257-60, 1996. Tokyo, Japan.

[5] A.M. Campbell and D. V. Land, “Dielectric properties of
female human breast tissue measured in vitro at 3.2
GHz,” Physics in Medicine and Biology, vol. 37, no. 1,
pp. 193210, 1992.

[6] E. C. Fear and M. A. Stuchly, “Microwave detection of
breast cancer,” IEEE Trans. Microwave Theory and
Tech., vol. 48, no. 11, pp. 1854-1863, Nov. 2000.

[71 K. L. Carr, R. J. Bielawa, J. F. Regan, “The effect of
antenna match on microwave radiometric thermal
patterns,” I[EEE MTT-S Digest, pp. 189-191, June 1983.

[8] M. Robillard, M. Chive, Y. Leroy, J. Audet, Ch. Pichot,
and J. Ch. Bolomey, "Microwave thermography -
characteristics of waveguide applicators and signatures
of thermal structures,” Journal of Microwave Power, vol.
17,no0. 2, pp. 97-105, 1982.

K KA TH

Al & M{Ho-Sub Shin)
9953 8¢Y 5 sty AHFAF
&7 ZAE A,

1998\ 29 ZBslw AREAZ
i &3t SAFEAAD.

2003 84 Ut m AR EAZ e} (A,
20023 194~2004'3 19 Z A A2 A Y Zobd 74

A A4

20043 299~20053 2¢¥ 2208 a 7| 2 gA L A
AdaT4

20053 29~20053 39 FE el A 03 AFAY7 o
AdAT4

20059 3€~E A LAt TR AP R F R
YA

HANFok: Qv A F 314, HAba} A A,

7 sh4 =}, EM/EMC

1351



