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Optimum Antenna Array System Used for
3D UWB Breast Cancer Imaging

Xiao Xia, Wang Liang, Xu Li

(School of Electronic and Information Engineering, Tianjin University, Tianjin 300072, China)

Abstract: Three-dimensional Debye dispersion model of ultra-wide bandwidth (UWB) breast cancer detection system
can better approximate to the conductivity and permittivity of human tissues. An optimum antenna was determined by
applying confocal imaging and beamforming imaging to dispersion model with three antenna arrays of different fre-
quency band, whose bandwidths range from 4 GHz to 12 GHz. Both imaging algorithms can achieve the accurate
tumor position in images. However, a resultant image of beamforming using an antenna with the bandwidth of 4.0—
7.5 GHz in dispersion model clearly shows a tumor, 5 mm in diameter and 10 mm from the rib, with preferable
resolution ratio and interference rejection.
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Tab.l Parameters of mammary Debye dispersion model
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Fig.1 Dispersion curves of human breast tissues
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Fig.3 Breast and tumor model
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Fig.4 Structure of the first antenna
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Fig.5 Return loss curves of three antennas
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Fig.6 Structure of the second antenna
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Fig.9 Confocal images and beamforming images of breast
model with the first antenna
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Fig.10 Confocal images and beamforming images of

breast model with the second antenna
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