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Abstract

Near-field acoustical holography (NAH) is an indirect method for the identification of vibro-acoustic properties of vibrating sound sources. In this technique, acoustic properties on the source plane can be inversely reconstructed, using the field pressure, which is measured on the measurement or hologram plane. The sound radiation, diffraction and transmission between the vibrating source and the measurement field can be modelled by the vibro-acoustic transfer matrix using the boundary element method (BEM). Consequently, the distribution of the surface velocities of the arbitrary shaped source, not on the near-field ‘source’ plane, can be reconstructed by multiplying the inverse of the calculated vibro-acoustic transfer matrix and the measured field pressure vector at any shape of near-field plane, including the conformal one. This type of conformal NAH technique has the following advantages compared with conventional NAH based on the spatial Fourier transform. One can deal with the complex shaped sources that cannot be described by separable coordinates; the pressure need not be measured in separable coordinates, thus a reduced number of measurements with uneven spacing is possible; reflections from all directions can be considered; concave regions of the source can be reconstructed; and wrap-around error due to the finite aperture size is not involved. In this paper, the basic nature of the involved problems is explained and a procedure for realizing the inverse identification of the machine noise source is demonstrated in several practical applications.
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