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Abstract

X-ray is currently most effective method in detecting small malignant breast tumors but has the several
problems due to suppressing breast, ionizing radiation and not detecting small cancer. In this paper, a new
method is proposed by using dielectric characteristics of pathological tissues and time delay of backscattered
response. We have developed a detection algorithm and verified it by numerical simulation and measurement
for a prototype system. For a prototype system, we have fabricated experimental model(artificial breast with a
cancer) and UWB(ultra-wideband) antenna. The results of the measurement simulation show an excellent
detection capability of a cancer tissue. It is found that a good UWB antenna is a key element of such detection

system. Further study is ongoing to develop a commercial system.
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Fig. 1. Comparison of dielectric property of breast and
breast tumor.
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Fig. 2. Conductivity characteristics of the simulated
antenna and its modeling.
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Table. 1. Dielectric properties of simulated tissues.
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Fig. 3. Configuration of 25 antennas and their position.
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Fig. 4. Results of tumor detection form simulation data.
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Fig. 5. Photo of the fabricated antenna and return loss.
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Fig. 6. Configuration of measurement system.
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Fig. 7. A view of measurement system.
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Fig. 8. Comparison of scattered and measured data in
time and frequency domain.
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Fig. 9. Results of tumor detection from measured data.

V.4 &
€ g7t ¥zdE 229E o8 94zF JdAAY
& 754l ﬂl ATEN HAE HE SnISH A

540 $4¢ zdud PUE A8 Fu
49 27 %ml Hsde FAsG & drdTe
oA Aad ARAT $§ € & U Holoh

&
it

e d

[1] M. Sabel and H. Aichinger, "Recent developments in
breast imaging," Phys, Med. Biol, vol4l, pp.315-368,
19%

2] =4, 384, HYE, oA, B, "F¢F 249
A& 54 ITAAYIEEA, voll3, nos,
Pp.566-573, 2002.

[3] EE C Fear, P. M. Meaney and M. A. Stuchly,
"Microwaves for breast cancer detection,” Potentials,
IEEE, vol.22, Issue.1l, pp.12 - 18, Feb.-March, 2003.

{4] Hernandez Lopez, Quintillan Gonzales, S. Gonzalez
Garcia, A. Rubio Bretons and R Gomez-Martin,
"Antenna array systems for microwave imaging of
breast tumors’, URSI 2002, Maastricht, Netherlands,
Aug 17-24, 2002.

[5] J. Liang, C. C. Chiay, X. Chen and C. G. Parini,
"Printed circular disc monopole antenna for
ultra-wideband applications", Electronics. Letters 30th,
vol40, No.20, pp.1246-1247, Sep, 2004.

[6] Xu Lj, S. C. Hagness, B. D. Van veen and D. van der
Weide, "Experimental inverstigation of microwave
imaging via space-time beamforming for breast cancer
detection”, 1EEE MIT-S International Microwave
Symposium digest., vol.1, pp.379-382, 2003.

—424—



