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Abstract

Large-scale antenna arrays have not only been considered as the key technology in next generation
communication systems, but also promised revolutionary impacts on network localization owing to its high
spatial resolution. To reduce communication and computational overheads, we establish a general framework
for beamspace direct localization, which consists of beamspace design and position determination. In particular,
we first cast the beamspace design as an optimization problem under dimension constraints, and show that
high-dimensional array signals can be projected into a low-dimensional beamspace without loss of information.
Then a robust beamspace scheme is proposed to guarantee the performance in the presence of parameter
uncertainty. Moreover, we develop an near-optimal direct localization algorithm with the computational
complexity and communication overhead orders of magnitude smaller than conventional methods.
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