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This talk consists of three parts: (1) a scheduling and
dispatch for smart grid; (2) a transmission scheme for
underwater acoustic communications; and (3) a rate
adaptation algorithm for wireless mesh networks.
In (1), a stochastic programming based scheduling and dispatch for smart grid with intermittent wind power is
investigated. From the viewpoint of electricity supply, a power provider's electricity energy is assumed to comprise two
parts: one is procured from the wholesale market/national power grid; the other is produced by its own wind generation with
the power being a function of wind speed that follows the Weibull distribution; while from the viewpoint of electricity
demand, it serves two categories of energy users, namely traditional energy users and opportunistic energy users. Taking a
unit time into account, finding the profit of the power provider can then be modeled as a stochastic programming problem
with three system parameters that need to be determined, i.e., the electricity procurement from wholesale market/national
power grid, the day-ahead price corresponding to traditional energy users and the real-time price corresponding to
opportunistic energy users. Our objective is to maximize the profit of the power provider while preserving the balance
between the electricity supply and demand.
In (2), a transmission scheme for underwater acoustic communications is proposed. Due to the half-duplex property
of the underwater acoustic channels, the classic stop-and-wait ARQ (SW-ARQ) and its variants are generally thought to be
the only class of ARQ protocols that can be applied in underwater. When combined with the large propagation delay
property of the underwater acoustic channels, the use of SW-ARQ and its variants makes the throughput performance of
underwater acoustic communication systems very inefficient. In this work, we propose a transmission scheme that takes
advantage of the long propagation delay in underwater to enable the use of continuous ARQ protocols over underwater
acoustic channels. Simulation results show that our proposed transmission scheme allows much higher throughput to be
achieved than both the classic SW-ARQ and its variants.
In (3), a rate adaptation algorithm for wireless mesh networks will be presented. In IEEE 802.11-based multihop
wireless mesh networks (WMNs), nodes that are a number of hops away from the gateway (GW) face two-fold contentions:
namely channel access contention between itself and other nodes, and traffic contention between its own and relayed traffic.
As a result, they suffer from low throughput and even starvation, which results in unfairness in transmissions. In this work,
we develop a rate control mechanism that can flexibly coordinate the tradeoff between throughput and fairness to adapt to
different application scenarios by combining a rate adaptation algorithm, an adaptive capacity estimation algorithm and a
queue management scheme. More specifically, with the adaptation algorithm, nodes can dynamically change their rates
according to the number of flows observed or to the updated rate overheard; with the adaptive capacity estimation algorithm,
nodes can adjust their rates by varying the fairness index provided that a certain fairness index threshold is satisfied; while
the queue management scheme enables nodes to transmit their data packets originated from different flows (including their
local flows) in a proportional manner. To evaluate the effectiveness of the proposed scheme, we demonstrate its
performance via ns-2 simulations in terms of throughput, fairness as well as convergence property.
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