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UW acoustic communications continues to significantly lag behind commensurate terrestrial RF systems largely due to the complex nature of the UW channel that distinguishes it from other wireless propagation scenarios. The main challenges are  caused by 
(a) Link anisotropy  that results in strong directional  dependence of achievable  transmission rates, 
(b) Link asymmetry due to rapidly varying channel propagation conditions at typical turn-around times, whereby forward and return path conditions may vary considerably, 
(c) Low acoustic propagation speeds/long delays that constrain the choices of multiple access protocols and
(d) Atypical channel impulse responses that lead to anomalous link performance as a function of range – for example, the delay spreads do not monotonically increase with transmit-receive separation. 
We will expand our strengths in core R&D to significantly advance the state-of-art via innovative solutions that overcome the above challenges and expect to establish ourselves as THE center of choice for acoustic modem technology.  We aim to deliver solutions that achieve robust, reliable and highest data rate modems using modulation formats such as orthogonal frequency division multiplexing (OFDM). Further, our efforts will be distinguished by an emphasis on solutions implemented on reconfigurable hardware/software platforms.  This will allow us to leverage our core R&D solutions and deliver integrated solutions customized for our industrial partner’s application scenarios. 
Theme 1: Software Defined Underwater Acoustic Modem   A flexible (software driven) modem that allows re-configuration of various protocol stack parameters would be an invaluable tool for validation of protocol stack (physical, link and network layer) design choices. Based on prior work, a “COTS-based software modem” architecture was determined to be the best choice, that balances the various objectives
· A low-cost design  – either using generic microprocessors or FPGAs – suitable for transfer to industrial partners; while
· Supporting a high degree of operational flexibility via (near) real time re-programmability. 

Theme 2: Software Defined Sonar    Drive the definition of future software defined sonars (SDS) concepts by expanding functionalities – e.g. ready upgradability of  legacy transducers to phased array sonars, ability to reconfigure beam-patterns between transmissions, as well as support multi-frequency operation etc. A SDS will be able to carry out multiple functions of sensing, surveillance and tracking, obviating the need for separate sonar systems. Such reductions in sonar system complexity, size, weight, power and cost is especially useful for platforms with limited space such as UUVs. Accordingly, we will develop a suite of software algorithms.
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