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Capon spatial spectrum estimation based on
analytic acoustic energy flux

XU Hat dong, LIANG Gue-long, HUI Jur-ying
( Undenwater A coustic Engineering College, Harbin Engineaing Unwersity, Harbin 150001, China)

Abstract: The theory of analytic function is applied to analyze awustic vector signals, and a new ncept of
analytic acoustic energy flux (AAEF) is brought forward in this paper. The AAEF expression for a single hy-
drophone output is derived. By applying the new concept to describe the output of an awmustic vedor array, a
new model of pseudo analytic acoustic energy flux (PAAFF) is established. Using this model, an algorithm of
Capon spatial estimation of the acoustic vedor array is derived. The following conclusions can be drawn based
on a theoretical analysis and computer simulations: (1) Real and imaginary parts of AAEF have mutually o+
thogonal dipole directivity, which can be rotated by shifting the phase of pressure. (2) Under the condition of
plane wave incidence and twe- dimensional particle vibration, AAEF describes both phase interference and vee-
tor addition of a sound field by only using its phase. (3) Based on the PAAEF model, the algorithms of Capon
spatial spectral estimation can be directly used to process vector signals with unanbiguous source azimuth find-
ing capability, low side- lobes and efficient processing power for short duration signals.
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