Using Machine Learning to Suppress the Skin Response in Breast Microwave Sensing
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Introduction Methods Results
It is estimated that 1 in 8 Canadian women will get breast cancer in Network Simulated dataset
their lifetime and 1 in 33 will die from breast cancer [1] Skin Suppressed Simulated Network Predicted Skin
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Microwave imaging uses non-ionizing radiation and is based on the RN Network was capable of suppressing skin response and showing tumor
dielectric contrast between healthy and malignant tissues Flatten Convolution x5 Reshape  Dense x2 response on simulated dataset

Datasets
Simple Simulations:

Simple Breast Model

Simple Breast Model

Experimental dataset using transfer learning

Network Calibrated Reconstruction of A13F12
with a 3cm Tumor
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The skin response obscures the response of the tumor making it x-position Rotational Position (°) 05
difficult to determine if a tumor is present Forward projection (right) of breast models that consist of circular '
adipose, fibroglandular, and cancerous tissue (left) were used to pre-
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Initial Reconstruction of A13F3

train the network
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with a 3cm Tumor . Experimental Dataset: x-axis (cm)
10 - | Network shows promise on experimental dataset, but this one good
example out of a set of reconstructions. More often than not artifacts
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UM-BMID Gen Il dataset [3], consisting of experimental scans of
phantoms displayed above used to train last layers of network in a
transfer learning approach

where created by the network.

Conclusion

Machine learning shows promise in suppressing the skin response in
breast microwave sensing, although more work is required to
determine the feasibility of this method.
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