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Abstract 

Microwave imaging is one of the most promising 
alternative breast imaging modality. The important 
components of the microwave radar based breast 
imaging system are the early-stage artifact removal and 
the image reconstruction algorithm. In this paper, a 
variety of early-stage artifact removal and image 
reconstruction algorithms are evaluated using 
experimental breast phantoms data acquired from 
hardware prototype breast imaging system developed at 
University of Calgary.  
 
1. Introduction 

Breast cancer is one of the most common cancers to 
affect women. In Ireland alone, more than 2700 new 
cases of breast cancer are diagnosed each year. A total 
of 649 deaths from breast cancer were reported in 2010 
[1]. Earlier detection and intervention is one of the most 
significant factors in improving the survival rates. 

Microwave Imaging is one the most promising 
alternative breast imaging modality. Microwave 
imaging is non-ionizing, does not require breast 
compression, is less invasive than X-Ray 
mammography, and is potentially lower cost.  

Several early-stage artifact removal algorithms for 
Confocal Microwave Imaging (CMI) of breast have 
been presented in the literature with varying level of 
performance and complexity, however two algorithms 
have shown to be effective in terms of preserving 
tumour response and artifact removal: The Hybrid 
Artifact Removal (HAR) algorithm from National 
University of Ireland Galway and the Neighborhood-
based Filtering (NBF) algorithm from University of 
Calgary.   

 
Figure 1: NUIG Breast Imaging Prototype System 

In this paper, the performance these two algorithms 
is evaluated using experimental breast phantoms data 
[2] acquired from Tissue Sensing Adaptive Radar 
(TSAR) prototype system. The Delay-Multiply-And-
Sum (DMAS) [3] beamformer has been used to 

improve the quality of reconstructed images of 
phantoms compared to the images produced by 
traditional Delay-And-Sum (DAS) beamformer.  

 
Figure 2: (a) An example 3D breast phantom (BP) with 
skin layer (left), internal structure assembly (right) and 
two possible tumours (below) (from [2]), (b) Model of 
BP with inclusion (from [2]), Reconstructed image of 
BP with NBF and DAS (c) HAR and DMAS (d).  

3. Results and Conclusions 
Experimental breast phantoms and reconstructed 
images after artifact removal are shown in Fig 2. 
Results indicate HAR preserves tumour response better 
than NBF whereas NBF has better artifact suppression 
capability, however both significantly reduce the 
artifacts facilitating the detection of tumour in the 
images. Fig. 1(d) illustrates better clutter suppression 
capability of DMAS compared to traditional DAS 
image in Fig. 1(c). 
This work provides promising results to use these 
algorithms with hardware prototype breast imaging 
system (shown in Fig. 1) being developed at NUIG. 
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