
32nd URSI GASS, Montreal, 19-26 August 2017 

 
 

Observations on Phantom Stability and Antenna Arrangement  
for Microwave Tracking of Breast Tissue Changes 

Lena Kranold (1), Mohamad Nizar Kezzo (2) and Milica Popovic (3) 
McGill University, Montréal, Canada 

(1) lena.kranold@mail.mcgill.ca  
 (2) mohamad.kezzo@mail.mcgill.ca 

 (3) milica.popovich@mcgill.ca  
 

 
This paper reports on our continuing work towards a low-cost, time-domain, radar microwave-based 
system for breast health screening. In particular, we turn our attention to the following aspects of the 
system [1] development and testing.  

First, we make observations on the shelf life of carbon-based tissue phantoms previously 
reported as stable [3]. There has not been a prior study evaluating the dielectric property deterioration of 
these phantoms in the microwave range over time. We do so through comparative measurements of two-
year-old breast phantoms, containing simulated skin, fat, gland and tumor, with freshly made phantoms 
(less than two months old at the time of experimental study) of the same geometry and simulated 
anatomy. Our studies indicate that, although the carbon-based tissue-mimicking phantoms present a 
significant improvement in terms of stability over the previously used gel-based phantoms [4], they also 
exhibit a steady change of dielectric properties over longer periods of time. This observation is of 
interest to any research group using a collection of carbon-based tissue phantoms for systematic 
controlled experiments.  

Second, using the antenna identified as favorable for our system [2], we investigate several 
antenna-array arrangements in the context of their ability to sense the tissue changes simulated through a 
set of phantom tissues. This experiment expands upon and validates a simulation-based study reported in 
[5]. We test the arrangements of interest on the aged and freshly made phantoms. It is observed that, 
although symmetric, regular arrangements are an intuitive solution, the experimental results suggest that, 
for the purpose of our system, asymmetrically distributed antennas show comparable sensing 
capabilities. The asymmetric arrangements provide greater flexibility and allow better breast coverage. 

Finally, our last remarks are aimed at the challenge of rendering our system portable, as its final 
stage is envisioned as a wearable form. In particular, we discuss the system performance when its power 
is no longer supplied by a commonly used generator but by a compact battery source. 
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