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Abstract

We study the statistical properties of the image speckles produced by strong-scattering objects in the 4/ optical imaging
system. Using the generic expression of the complex amplitude of speckles and the approximation of the double-exponential
function we first obtain the ensemble average of the speckle intensity. Then we derive the variance of the speckle intensity based
on the rotational transformation of the real and imaginary parts of the complex amplitude of speckles. We finally obtain the
expression for the contrast of the speckles which is explicitly related to the statistical parameters of random surface and to the
parameters of the imaging system. Our results are an obvious improvement compared with those reported in the literature where
the relations including such implicit quantities as the average size of the scattering grains of the random surface and the number
of scattering grains are usually used. The results of this paper would be helpful for the characterization of random surface by

speckle contrast.
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