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New Beamforming Methods in Smart Antenna

SHEN Jian2feng, WANG Zong2xin
(Degartment  Communicati on Sdence Enginearing, Fudan University, Shanghai 200433, China)

Abstract: Three beamforming methods using estimated steering vectors of coming signals in smart antenna are proposed. Based
upan the signal model and the multipath channel model of CDMA, the steering vectars of mainpaths of users are estimated by using
code filtering method. Then redrictive conditins of recovering desired signal and cangraining interferences are formed by using these
estimated steering vectors. Least square( LS) beamforming method is proposed directly from these restrictive conditions. Generalized
minimum variance distortionless response( GMVDR) method is proposed by minimizing the ocutput power based upon the restrictive
conditions. Extended minimum variance distortionless response( EMVDR) method is also proposed by introducing dunmy signals for
constraining side ldbes based upon GMVDR methad. Simulation results show desired signal is recovered and interferences and noise are
constrained perfectly in these methods. By comparison, it is proved that the beamform in EMVDR method is the best.

Key words: time of arrival (TOA) ; direction of arrival ( DOA) ; code fikterng method; least square (LS) method; generalized
minimum variance distortionless response (GMVDR) method; extended minimum variance distartionless response (EMVDR) method
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