ABSTRACT

Carrierless, direct radiation of impulse-like waveforms through a distortion-
free antenna has opened uwp new areas of research in the field of Radars and
Commmumication. Carl Baum [12] first concerved the idea of radiating impulse-like
signals with the help of a TEM line-fed paraboloidal reflector, popularly known as
Impulse Radiating Antenna (IRA). Thereafter, various aspects of antenna design like
feed construction, determunation of radiated field and it's spectrum, eftc were
researched upon by many pioneers. Reflector-based IRAs with varving dimensions
were also constructed in large numbers. The conventional reflector-based IR As are
designed for 200 £ input impedance and hence need a 50 £ to 200 © BALUN to
connect to a 50 £2 single-ended pulse generator. Traditionally, two individual conical
dipoles of 400 £ input impedance are combined at the feed point to realize a 200 Q
antenna nput mmpedance. If one wishes to reduce the antenna mput mmpedance, the
cone angle of dipoles needs to be increased, thereby increasing the optical blockage of
the reflector.

A new class of [RA-feed known as asymptofic conical dipole (ACD) feed 1s
proposed in the work which offers a slimmer profile and at the same time achieves
desired input impedance. Both the fime domain response and the frequency domain
response of the proposed IRA are comparable to those for a conventional IRA. The
simulation of IRA with these feeds had been cammed out using fimte difference time
domain (FDTD) simulator and the result shows better antenna performance than
conventional IRAs in their respective impedance categonies. A 50 £ half-Impulse
Radiating Antenma (HIRA) was also built, which can be connected directly to a
standard pulse source without any impedance adaptor and without sacnificing any of
the anfenna performance parameters.

The impulse response of an IRA-based transceiver system can be estimated
from the knowledge of the excitation signal as well as the knowledge of the far zone
electric field. With the help of the conjugate gradient method it has been shown 1n this
work that the estimate of the impulse response of such a system can be obtained in a
nmuch better way than the response obtained by the conventional Fourier transform
method.



Once impulse response of different scattering objects are obtained, they can be
differenfiated using singulanty expansion method followed by the extinction pulse
(E pulse) method. The limutation of the existing E-pulse algonthm is highlighted in
this work and a hvbnid of conventional and auto-regressive (AR) algonthm i1s
proposed and shown to provide better discrimination between canonical radar targets.
This hybnd algorithm is validated in this work with the help of a couple of HIRA
developed i the first part of the work.
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