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Abstract: Evolving communication systems rely on using increasingly higher frequencies for 
larger channel bandwidths. The increased channel capacities enabled by higher carrier 
frequencies provide high speed communication for commercial and active users, however, 
these benefits do not extend to passive users, such as radio astronomy. My research is to 
create a framework for radio spectrum coexistence that is beneficial for both active and 
passive users. Instead of simply switching to higher and undeveloped frequencies - which 
passive users cannot - my research uses high frequency, optical signal carriers for 
interference separation, enabling the coexistence of active and passive users at the same 
time and in the same physical location. The coexistence solution enables the continuous 
availability of wideband spectrum for passive users, an important requirement for detecting 
unknown signals, since the bandwidth and the time window for unknown astronomical, 
atmospheric and geospace signals cannot be manipulated.  
 
In addition to the application of enabling radio spectrum coexistence, other applications, 
including hiding signals in wideband noise for private and anonymous communications, will 
also be discussed. Other ongoing projects, including three-dimensional image processing and 
directional ultraviolet irradiation for disinfection, will also be discussed. 
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areas of physical layer communication network and three-dimensional image processing. 

 


