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Abstract

Breast cancer is one of the most common type of cancer among women and it can cause death 
if not detected early. Therefore, recently, many studies have been devoted to the early 
detection or localization of breast cancer in different fields. The use of electromagnetic waves 
is a promising technique for breast cancer detection since they are comfortable to apply, 
sensitive to tumors and non-ionizing at microwave frequencies. Microwave tomography is one 
of the most frequently used microwave breast imaging approaches and generally the entire 
breast is attempted to be imaged in this approach. However, in this case one should deal with 
an inverse scattering problem with high level of mathematical and computational complexity. 
To avoid these difficulties, classification algorithms can be used to detect the presence or 
localization of a tumor. 

The purpose of this study is to present an investigation of machine learning techniques for 
microwave breast cancer detection and localization. To this aim, the breast is illuminated 
separately by single frequency time-harmonic waves through a set of transmitting antennas 
and the scattered field is measured with receiving antennas located in the vicinity of the 
breast. We use various 2D realistic numerical breast phantoms to generate the scattered field 
by solving the direct scattering problem via the Method of Moments. The training and testing 
data sets, which contain the synthetic scattered field, are obtained from specific sets of breast 
phantoms with and without tumors of different sizes and locations. The results show that 

trees yield high accurate results for both detection and localization of tumors in various 
breast models.
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