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Abstract
This is joint work with Joohwan Kim, Ness Shroff, and Prasun Sinha.

Efficient energy management has been a key issue in wireless sensor networks. Sleep-wake scheduling
mechanisms (i.e., with low duty-cycle) can result in substantial energy savings by sending nodes to periodic
sleep when there are no pending communication activities. However, sending the radio to sleep could also
result in excessive delay, because a packet needs to wait until the next-hop node to wake up before it can be
forwarded. This can be a severe problem in asynchronous wireless sensor networks where nodes do not
synchronize their clocks. Recently, "anycast” mechanisms have been proposed to reduce this delay by
exploiting the broadcast nature of the wireless medium. In anycasting, the sending node transmits to the first
node that wakes up in its forwarding set, which may result into significant reduction on the one-hop packet
forwarding delay. However, the critical challenges with anycasting are in selecting the forwarding set for all
nodes in a distributed fashion, to avoid packet loops and to minimize the end-to-end delay.

In this talk, we formulate the anycast problem as a dynamic programming problem that minimizes the
expected delay from each node to the sink. We find the optimal anycast policy that simultaneously
minimizes the end-to-end delay from all nodes. Further, we formulate an optimization problem that
maximizes the network lifetime subject to a constraint on the expected end-to-end delay. This problem
requires a joint control of the sleep-wake schedule and the anycast policy. Based on the optimal anycast
policy for delay minimization, we solve this joint control problem with distributed solution that is easy to
implement.
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