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ABSTRACT

Impulse Radio Ultra-Wideband (IR-UWB) is a promising breast cancer detection technique due to its high
resolution, non-ionizing radiation, effectiveness in dense tissues, and cost efficiency compared to traditional
methods. In this research work, a shaped Ultra-Wideband (UWB) Gaussian pulse of seventh order is employed
in a radar-based breast cancer detection system. A sharp transition bandpass Finite Impulse Response (FIR)
filter is designed in this work for safe, deep penctration and optimal transmission through the heterogeneous
breast, The pulse shaper filter design has a sharp transition with a low side lobe level and can be tuned to any
variable center frequency. This design is suitable for shaping very short-duration pulses, achieving higher data
rate and less interference issues. Also, the pulse tightly fits the Federal Communication Commission (FCC)
spectral mask, thus achieving higher spectral utilization efficiency and meets the signal safety standards for
transmission through the breast. The shaped pulse fed to the antenna of the radar system provides higher antenna
radiation efficiency and radiating power due to the concentration of power in the main lobe.

The research work has employed both bistatic and monostatic radar systems to detect tumors using time and
frequency domain analysis of backscattered signals, which exhibit distinct changes in electric field intensity,
indicating the presence of a tumor. Simulation results show significant changes in the electric field intensity for
normal and malignant breast tissue for tumor sizes ranging from 4 mm to 0.5 mm. Specific Absorption Rate
(SAR) analysis shows higher energy absorption in cancerous tissues, helping to accurately locate tumors. The
study has also observed increased SAR in older age groups due to higher dielectric contrast between normal
and malignant tissues. The research work has employed Computer Simulation Technology Microwave Studio
(CSTMWS) for surgically extracted numerical breast mode] and simulating tumor detection radar setup. The
results obtained with an experimental setup in the anechoic chamber consisting of monostatic radar with
fabricated tumor affected heterogeneous breast phantom, closely confirm the simulation results.
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