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Problem

With the introduction of every new communications application, the radio frequency (RF) spectrum becomes more congested.  On average only ten percent of the allocated spectrum in the United States is in use at any given moment. To exploit unused spectrum more efficiently in dynamic environments, it is desirable for communication systems to adapt to a rapidly changing environment while ensuring there is no, or at least manageable, interference induced to existing users. Avoiding interference at the transmitter has improved the performance of the system, but it has also added extra complexity to the transmitter.  A need exists for putting more than one system or application in the same spectral band, where the dynamic assignment of the Fundamental Modulation Waveform provides a new secure data link while ensuring that minimal, or at least manageable, interference is added to the existing users. In addition, there is a need for the ability to share spectrum that increases communication resources and at the same time decreases the spectral redundancy by efficiently using the entire allocated spectrum. Plus another need exists for an adaptive waveform processing technique that adapts to environmental conditions via spectral synthesis of an adaptive fundamental modulation waveform.

Solution

Inventors at Wright State and the Air Force have developed a system and method for spectrum re-use employing transfer domain communications systems. An adaptive waveform technique reconfigures its fundamental modulation waveform depending on the spectral environment. Spectral interference, or other friendly user's presence, is estimated using general spectral estimation techniques. Once the frequency bands containing strong interference or signals of other users are identified, those frequency bands are removed prior to creating a time-domain Fundamental Modulation Waveform (FMW) using the appropriate inverse transform. The data is then modulated with these fundamental modulation waveforms to generate the digitally encoded waveforms. 

The advantages of this invention are: 

· Combines spectrum sharing with the ability to operate in the presence of other interference without being detected, thereby offering a secure data link 

· Provides for an adaptive interference mitigation capability inherent in TDCS making it a strong contender for use in sensor networks with 10 to 10,000 sensors within a limited geographic region where space-time coding of the sensor nodes could be a very effective process. 

· Previous TDCS concepts were used to avoid interference at the transmitter instead of a more traditional way of mitigating interference at the receiver.

Patent Status: US patent application no. 11/234,298 which has been published,
Stage of Development:  Computer simulations
