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ABSTRACT

The work described in this thesis mainly consists of the development of a method for
realistically simulating the HF environment and the testing of a particular digital
receiver in this simulated environment. In particular, the HF environment was
evaluated as to its effectiveness as a dither signal. The simulated environment was
created from the limited sampling of a real HF spectrum database (the samples can be
regarded as a distribution of carriers to which representative modulation needs to be
added). This database was collected from an OTHR frequency management system
and contains hourly samples of spectral data. The digital receiver was tested with two
input signals added to representative simulated HF environments. The tests measured
the IMD products and harmonics that were generated by the two input signals, with
and without the HF environment present. These tests allowed the evaluation of the
effect of HF environments upon digital receiver performance.

The existence of an HF environment simulator has allowed the development of a
completely automatic testing system. It can perform two-tone testing in a recreated
HF environment and achieves this using data from sparse samples derived from a
suitable broadband spectrum monitor. The database used in the current work was
derived from the Jindalee over the horizon radar frequency management system and
was a good source of HF environmental data since it contains information covering
several full sunspot cycles. As a result, a good set of tests can be performed using
this database. If real testing in an HF environment were done it would take years to
be completed since it would need to include a variety of times of day, times of the
year, and different stages of the sunspot cycle. Spectrums were chosen from the
database to be representative of the full range of ionospheric conditions of importance
and two tone frequencies were chosen to be representative of the whole HF band of
interest.

In the current research, only one digital receiver was tested in the HF environment
simulator, this being the Echotek ECDR-GC214-PIC/TS. Tests were carried out to
determine how the Echotek receiver operated in a variety of HF environments and to
help determine strategies to operate the digital receiver in the HF environment. The
environmental generator is a fairly general tool and can be used to test any sort of HF
receiver. As a consequence, it could prove an important addition to the available
testing facilities for HF communication and radar equipment.
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