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About the Talk

Due to the high dimensionality of the measurement data sets as well as the changing dynamics of wireless
communication systems, computationally efficient reduced-rank solutions are preferred to their full-rank
counterparts in applications such as channel estimation, system synchronization, multi-user detection, and
adaptive beam-forming.

This talk introduces the framework of designing reduced-rank multi-user detectors for wireless DS/SS CDMA
systems. With the notion of expanding subspaces, we construct the reduced-rank multi-user detectors
progressively using the simple structure of filter banks (analysis filters and synthesis filters) — the discrete-
time filter vectors contained in the expanding Krylov subspaces. We further provide computationally efficient
iterative method for implementing the reduced-rank multi-user detectors along with the geometric
interpretations on the filter evolution and error reduction. We prove the existence (sufficient and necessary
conditions) of warp convergence in the reduced-rank multi-user detectors for designed CDMA systems, as
well as in the adaptive beam-former for multi-sensor array systems. Finally, application examples are
presented to demonstrate the enabling capability of the warp convergence in designed communication
systems, i.e. the reduced-rank solution delivers the full-rank performance.
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