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Error Analysis in the Numerical Solution of Rayleigh Integral
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—Abstract —

The numerical evaluation of Rayleigh's integral for the sound source reconstruction can be spee-
ded up by the use of angular frequency propagation method and the FFT.

However, are several source of errors involved during the reconstruction. Besides the aliasing
error due to undersampling in space, the wrap around error, which is caused by undersampling the
kernel functionin frequency domain, and windowing effect are present. We found that there is no
replicated source problem and the windowing effect is due to the windowing the kernel function

in frequency domain, and, zero padding is always required to improve the quality of reconstruction.
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Fig. 1 Coordinate system for calculating radiated
field from a source lying in the X', Y’ plane at

the field point(x, y)
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Fig. 2 (a) Amplitude distribution. (b) Phase distribu-
tion. (Distance DT =4cm, sampling interval X,
Y,=0.14cm, square aperture size AP=8.96cm
X 8.96cm, and square data collecting points N
= 65X 65)
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