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Abstract. In this paper, the performance analysis of atmospheric op-
tical communications links is analyzed in terms of the average bit error
rate. To this end, the optical irradiance scintillation due to the turbu-
lence effects is modeled by a generalization of the Málaga or M distri-
bution. In particular, the behavior of the atmospheric optical channel is
treated as a superposition of a finite number of Generalized-K distributed
sub-channels, controlled by a discrete Negative-Binomial distribution de-
pendent on the turbulence parameters. Unlike other studies, here, the
closed-form mathematical expressions for the average bit error rate for
each Generalized-K sub-channel, in which the turbulence parameters are
real numbers, are provided, together with the closed-form expression of
the whole optical link. Theses new expressions are a valuable tool for
analysing the performance of atmospheric optical links.
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1 Introduction

The atmospheric optical communications (AOC) systems have received in last
years a growing interest by the scientific community mainly due to the inherent
high transmission capacity, robustness against electromagnetic interferences, the
high degree of spatial confinement for unlimited bandwidth reuse, as well as the
inherent associated physical security and the easy and low cost system deploy-
ments, if compared to the equivalent classical radio techniques [1]–[4]. In fact,
AOC systems present interesting applications in the development of metropolitan
area networks (MAN), as well as in hybrid radio on free-space optical (RoFSO)
communication systems or in all-optical hybrid fiber systems [1]. However, the
optical signal, in its propagation through the atmospheric optical channel, is
affected by fluctuations in both intensity and phase due the random variations
of the refractive index. This effect leads to a random fading of the received op-
tical intensity known as scintillation. An this point, the main research in this


