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Abstract

Transporting multimedia data, such as video, in multi-hop wireless networks is quite challenging, due to the fragile paths and dynamic channel conditions.  In an early work, we demonstrated that the concurrent use of multiple paths for a multimedia session is highly effective for robust video communications. In this talk, I will present a recent work on optimal multi-path routing for MD video in multi-hop wireless networks, using double description video streaming as our target application. Such problems have been shown to be NP-hard in prior work. In this work, we develop a novel Reformulation-Linearization Technique (RLT) and branch-and-bound-based approach, and present two algorithms for solving the optimal multipath routing problem: (i) a fast heuristic algorithm that can produce highly competitive paths but cannot provide guarantees on bounded optimality, and (ii) an ε-optimal algorithm that produces a pair of paths within the ε-range of the global optimum.  The proposed algorithms are computationally efficient and the ε-optimal algorithm provides an elegant trade-off between optimality and computational complexity. Our methodology provides useful guidelines for addressing non-convex, non-polynomial programming problems that arise in wireless networking research, especially those involved in cross-layer design and optimization.
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