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Abstract:

The generalized Marcum Q-function is a special function that arises in several areas of engineering and
applied mathematics, particularly in radar signal processing, communications theory, and statistical
detection theory. For example, in detection theory the generalized Marcum Q-function gives the
probability of detection in radar systems when a signal is present (non-central chi-squared distribution).
Bounds on the generalized Marcum Q-function are an active area of research due to the function's
complexity and its importance in communication theory, radar detection, and statistical signal
processing. Accurate and computationally efficient bounds are valuable when numerical evaluation is
difficult or when closed-form analysis is needed. In this talk we will review the main properties of the
generalized Marcum Q-function, like monotonicity and log-concavity properties, as well as Turan type
inequalities and present some tight bounds for this functions. Moreover, as an application an
interesting approximation is given for the bit error rate for the differential quaternary phase shift keying
transmission with Gray coding over an additive white Gaussian noise channel.
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