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Abstract

Signal acquisition is an important task that needs to be complete at a receiver before a start of
communication. Signal acquisition incurs a decision stage, which traditionally are achieved either
by the immediate-decision method or by the delay-decision method. At present, the receivers
employ a single decision method in every operating environment, leaving the benefits of the other
method unrealized. This research aims to acquire the signals fast and accurately. The specific
objectives are (a) to design an optimal method for signal acquisition, by mixing the benefits of the
two decision methods, (b) to quantify the performance of the proposed method based on a
commonly-used metric, the mean acquisition time (MAT), and (c¢) to compare the MAT of the
proposed method with the MATSs of the immediate-decision and the delay-decision methods. The
research methodology is the Monte Carlo simulation of the acquisition system. The main research
result shows that a critical value exists for the operating signal-to-noise ratio (SNR). In particular,
when the SNR is below the critical value, the receiver should use the delay-decision method. When
the SNR is above the critical value, the receiver should use the immediate-decision method. The
research results are useful in a design of fast and accurate acquisition, which is important in

transmission of time-sensitive data.
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