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Effects of Receiver Aperture Size on BER Performance in the
Secure Free-Space Optical Communications

M. Mofidi!

A. Chaman-motlagh?

Abstract

The implementation of a secure and resistant communication system into the electronic warfare
menaces, have always been a part of main challenges in military communications. The high
frequency, high capacity of data transmission and also direct line of sight of optical waves have
changed Free-Space Optical communication systems, into a popular technology in defensive and
military uses but, the performance of a FSO communication link could be severely degraded due to
atmospheric turbulence, which causes random fluctuations of the phase and the amplitude of the
received signal. Both the aperture averaging technique and different modulation formats can
mitigate the impairments of atmospheric turbulence. The purpose of this paper is to study and
compare the Bit-Error-Rate (BER) performance of several modulation formats under different
atmospheric turbulence scenarios with aperture averaging technique. The simulation results show
that the aperture size is so effective in strong turbulence and the achieved performance
improvement by aperture averaging is more significant for M-ary PPM [M>2] modulation, than
other formats such as OOK, DPSK.
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