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ABSTRACT
This thesis proposes a blind algorithm to jointly estimate the direction-of-arrivals (DOAs) and timings (time-delays) in asynchronous
DS/CDMA multiuser communication system. Making use of the space-time characteristics of an antenna-array DS/CDMA model,
it is shown that the multiple signal classification (MUSIC) algorithm and the estimation of signal parameters via rotational invariance
techniques (ESPRIT) that is widely used in array signal processing can be applied to extract the DOAs and timings information.
Multiuser timing estimation is based on MUSIC like algorithm while ESPRIT is applied to estimate the DOA for each user. More
specifically, the proposed algorithm is computationally efficient since it reduces the multiuser parameters’ estimation problem to
single-user’ s parameter estimation problems. It requires only two eigendecomposition (EVD) and several (depends on the number
of subscribers) 1-dimensional searches. Furthermore, the proposed ESPRIT-MUSIC based DOA-timing estimator is near-far
resistant, and no training sequences are required. Hence, it is suitable to be applied in the uplink of wireless DS/CDMA
communication system.
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