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High Frequency (HF) transmission over the ionospheric media is one of the

most  important transmission methods that provide economic long distances
communicatibn. Recently, a promising interest is oriented toward use of Automatic
Link Establishment (ALE) techniques with HF channel transmission.

The primary objective of.ALE protocols is to assist the user of an HF radio
transceiver to automatically establish the best available link with a specified
destination station. This means, HF experts are no longer needed to scan and tune to
the best frequencies. The HF/ALE system al’\_vays scans predefined set of frequencies,
automatically links with the. destination station usmg:, the best available channel, and
performs additional link maintenance tasks

In this work, a QPSK parallel-modems HF system is designed and
implemented as  a software simulator. The HF channel transmission medium is
simulated using the well-knowir Watterson model. Moreover, in order to increase
reliability and robustnéss of the simulated HF systen, against the high noisy
lonospheric  environment, simulators for Convolutional encoders with Viterbj
decoding and Interleaving systems are designed, implemented and tested. MATLAR
6.5 and Visual Basic 6.0 programming languages are used throughout the work.

On the other hand. the ALE protocols are designed and implemented as
software simulators according to both second and third generations of HF link
automation of international standards unified by the MIL-STD 188-141B. With the
addition of Link Quality Analysis (LQA) technique, the system will be more
adaptive to ever changing HF conditions. The system performance enhancements are
provided in terms of noise and interference immunity, linking at lower signal to noise
ratio and transmission at higher bit rates.

Comprehensive tests, performance analysis and comparisons are perforimed on

the system simulators. The obtained results show acceptable performance and
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