Optical Wireless Communications

Abstract: As the radio frequency spectrum congests, the optical medium provides an attractive
alternative, supplying ample and easily-reusable spectral resources. Optical wireless communications
(OWC) that use light to carry information through a tetherless channel can offer Gbps connectivity to
wireless users. This tutorial covers the essential characteristics of optical wireless systems to provide
communications engineers the ability to work within this exciting field. The material discussed focusses
on the devices, algorithms, and analyses particular to optical wireless systems that differ from RF
wireless. Components and techniques peculiar to OWC (optical signal manipulation, for instance) will be
carefully explained for the non-expert. Classical approaches used in optical communications will be
reviewed. Channel models, modulation, and signal processing techniques will be presented for various
scenarios: short vs. long haul, directed vs. diffuse, indoor vs. outdoor, effect of atmosphere and weather,
fading and multipath effects, etc. Then emphasis will be given to current research trends to help
researchers transport state-of-the-art ideas from RF wireless to OWC, such as MIMO processing,
relaying, higher-order modulation, coding, cross-layer design, optimized resource allocation, etc.
Networking issue and approaches to facilitate the convergence of optical wireless with other techniques
will be discussed. Application areas described include terrestrial free space optics (FSO), deep space
channels, underwater communications, and indoor visible light communications. The tutorial will
conclude with a review of current standardization efforts in various sub-disciplines of OWC (infrared
transmission, visible light communication, FSO).
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