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Abstract:  

Lifetime of wireless sensor networks depends critically on the energy available at individual sensor 
nodes. However, constraints on the cost and physical size of low-complexity sensor nodes severely 
limit the battery capacity. Moreover, battery replacement can be impractical or impossible due to 
inaccessibility of remote sensor nodes, or their vast numbers. Harvesting the available ambient 
energy is a promising technology for sensor networks providing theoretically perpetual operation. 
However, in most cases harvested energy is limited in quantity and sporadic in availability, 
necessitating novel communication schemes to best exploit this intermittent energy. 

Focusing on a point-to-point fading channel, we will assume both energy and data arriving at the 
transmitter over time, and take into consideration practical system parameters such as battery 
leakage and energy consumed in the processing circuitry. We will identify the optimal transmission 
schemes in the "offline optimization" framework which assumes non-causal knowledge of all future 
events in the system. We will provide a 'directional glue-pouring' interpretation for the optimal 
offline power allocation scheme. We will then consider "online optimization" for the same setup 
assuming statistical knowledge about the underlying random processes and causal knowledge of the 
past events. Finally, we will provide a "learning-theoretic" solution, suitable for scenarios in which 
the statistical properties of the underlying random processes are either not known at the 
deployment, or vary over time. 
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