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Abstract: 
In this talk, I will describe two research topics in the context of underwater networks. 
 
First, I will argue that several ideas taken from medium access control (MAC) protocols for 
RF networks, including exclusive channel access, are either unnecessary in acoustic 
networks or must be redefined. I will present a time-based MAC protocol termed UW-
FLASHR which does not require centralized control, tight clock synchronization, or 
accurate propagation delay estimation. I demonstrate, via simulation, that UW-FLASHR 
can achieve significantly higher channel utilization than the maximum utilization possible 
with existing time-based exclusive access MAC protocols. 
 
Second, I will describe a bio-inspired swarming algorithm to control a swarm of 
autonomous underwater vehicles (AUVs). A swarming algorithm defines a set of rules 
which a group of autonomous vehicles follow to interact locally with other proximal vehicles 
without any centralized control.  In particular, I will describe the covert leadership problem 
where a small subset of AUVs, whose identities remain covert, in a swarm possess 
destination information to guide the movement of the entire swarm. I will demonstrate the 
effectiveness of the swarming algorithm via simulations/animations.  
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