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A beamforming method by extraction of complex envelope
XU Xiao-fang', JIJANG Jian-ping’, ZHU An-jue'

(1. Shanghai Acoustic Laboratory, Institute of Acoustics, Chinese Academy of Sciences, Shanghai 200032, China;
2. Unit 91388, PLA, Jianjiang 524022, Guangdong, China)

Abstract: According to the characteristic of bandpass signal, a beamforming method by extraction of complex envelope
is proposed This method contains three necessary processes to obtain complex envelope beam signals, namely, down
conversion to in-phase and quadrature, phase rotation of in-phase and quadrature, time delay and sum of in-phase and
quadrature after phase rotation. Then, the beam in the direction of an incidence angle is formed. The method can effi-

ciently reduce the sampling rate and the complexity of digital processing.
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Fig.1 Geometrical relation of a linear array beamforming
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Fig.3 Illustration of the sampling point in J; and Q; samples. The points
shown at the bottom in the figure refer to (9) and the points at the
top refer to (11)
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Fig.4 The illustration of beamforming
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Fig.6 In-phase and quadrature components of the receiverd signals
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Fig.7 In-phase and quadrature after phase shift
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Fig.8 In-phase and quadrature after time-delay
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Fig.9 Beamforming by extraction of complex envelope
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