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Breast Cancer Diagnosis using Microwave Imaging
—Eliminating the False Images and Improving the Resolution-
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Abstract: Microwave imaging is expected as a new diagnostic technique for breast cancer detection because of a safe,
simple, and low-cost imaging. The microwave imaging for the breast cancer detection can be obtained from the inverse
Fourier transform of the waves reflected from the cancer and boundaries. However, some false images may emerge with
true image by the multiple reflections between the cancer and boundary, and the boundaries. In previous studies, screening
and elimination of certain false images have insufficiently been investigated. In this paper, we improve the resolution with
the expansion of frequency bandwidth, and also screening method of the true image from the false was investigated with
the electromagnetic field analysis using the TLM method. As a result, it was possible to distinguish the true image from the
false ones by changing the center frequency of scanning frequency with a constant bandwidth.
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Fig.1 Principle of microwave imaging
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Fig.2 An analysis model for breast cancer detection
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Fig.3 Method of simulation
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Fig.4 Reflection strength obtained from simulation

Table 1 Relative permittivity and conductivity of the breast tissue

6 GHz 7 GHz 8 GHz 9 GHz
Relative . Relative . Relative . Relative .
Tissue Permittivity Conductivity Permittivity Conductivity Permittivity Conductivity Permittivity Conductivity
o [S/m] o [S/m] o [S/m] o [S/m]
& & & &
Skin 34.95 3.89 34.08 33.18 5.82 32.25 6.89
Breast fat 4.46 0.44 4.29 4.14 0.60 4.00 0.67
Cancer 50.7 4.8 50.2 50 7 49 8.9
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Fig. 6 Reflection strength distribution after eliminating false
image and wave reflected from the skin surface
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