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ABSTRACT

This dissertation presents design and analysis of stacked microstrip antennas and a
reconfigurable stacked antenna for application in microwave imaging systems. The thesis is broadly
divided into three parts. The first part of the thesis focuses on developing a far-field microwave
imaging technique for metallic targets kept in a realistic noisy environment (without anechoic
chamber). Standard waveguide antennas are used initially to study image reconstruction of regular
and irregular shaped objects. Two-dimensional target scanning is done using randomly distributed

sensors to generate an image.

Next part of thesis covers design and analysis of stacked microstrip antennas. Stacked
microstrip antennas are designed to operate in microwave bands, and the focus here is on X-band and
C-band. Stacked antenna properties and the effect of different design parameters are studied
extensively. Further, circuit-level analysis of stacked antennas is done based on transmission-line
model theory. A novel transmission-line model applicable to a large class of stacked antennas is
developed with the exclusion of slot-coupling in the model, i.e. antennas without slots are considered.
The model’s response is found to be in agreement with simulated and measured results. The
implementation of the developed model is further studied for reconfigurable X-band stacked antenna
design. As the model describes the circuit-level behaviour of stacked antenna, it can be extended for
arriving at an initial design of an arbitrary stacked antenna with desired response, through fast
circuit-level optimizations. To validate this, a C-band stacked antenna is designed using the proposed

transmission-line model which is further optimised using EM simulations to arrive at the final design.

The last part of the thesis concentrates on carrying out microwave imaging using designed
stacked microstrip antennas operating in X-band and C-band. Several real-life metallic objects are
considered as targets for performing microwave imaging in far-field region. Image reconstruction of
individual targets kept in free-space is observed in the two frequency bands (X-band and C-band).
Further, two targets are kept in free-space and imaged to observe the achievable resolution. Next,

image reconstruction of targets, hidden behind dielectric material is studied.



Finally, imaging is done using frequency reconfigurable/switchable stacked antenna design
that switches between X-band and C-band antenna through pin diodes (connected to a common feed
line). Target information contained in these two different frequency bands is combined in two ways:
in one way by adding image matrices, obtained in different bands individually; and in the other way
by combining the received signals (in two different frequency bands) in frequency domain, to have
more spectral information of the target. The study shows that image gets improved by using the first

method, while second method still has scope for improvement.
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