Assured Connectivity in Free Space Optical (FSO) and Directional RF Mobile Networks

Dr. Anurag Dwivedi

Johns Hopkins University, Applied Physics Laboratory, 

11100 Johns Hopkins Road, Laurel, MD 20723

Abstract
While fiber optic networks offer a high capacity bandwidth to commercial IP networks its utility in mobile tactical applications is limited due to its static infrastructure.  Traditionally, omni-directional RF networks have been used for providing communications needs for mobile platforms.  Omni-directional systems offer low data rate transport, suffer from spectrum contention and lack of frequency reuse, and are easy to detect.  Directional wireless systems such as Free Space Optical (FSO) communications and directional RF offer great promise for providing higher data rate covert communication in tactical mobile situations while overcoming the spectrum issues by either operating at unregulated frequencies (e.g. FSO) or through spatial frequency reuse.  Persistent connectivity and availability of high data rate physical layer directional networks similar to that offered by fiber-optic networks will enhance the performance of overlayed mobile IP networks and will help minimize the use of overhead intensive MANET protocols.  Major issues in directional wireless systems stem from the short timescale link fragility induced by interactions with transmission media (e.g. weather, scintillation etc.) and longer timescale link fragility induced by beam blocking.  
In this presentation major challenges in establishing assured connectivity directional networks will be reviewed along with potential solutions, enabling technologies, algorithms, protocols and performance evaluation tools.        
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