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The detection of the difference between two photographs of the object taken at differ-
ent instants is one of the practical applications of optical information processing. For
this purpose, M. Francon et al. have proposed an available method, in which it is necessary
to use an additional diffuser to produce the laser speckle pattern as a random carrier. In
this paper we propose a method without the additional diffuser, and the white light speckle
pattern in the image itself is taken as a random carrier directly, so that the unnecessary
effect of the additional diffuser is removed, and this method is simpler than the former.

In our experiments we detect the difference between two photographs taken by sa-
tellite. First, a photographic plate placed immediately behind the first photograph is
exposed with white light, and this step is regarded as those informations of the photograph
is carried in the white light speckle pattern as a random carrier from the photograph itself.
Then we replace this photograph by another, and the plate is translated in its plane thr-
ough a small distance. The second exposure is made with white light again, thus the in-
formations of the second photograph is carried in the white light speckle pattern too. After
processing the plate is illuminated by a parallel beam of coherent light. Now the plate is
placed in the front focal plane of a lens, so that its spatial spectrum will occur in the back
focal plane of the lens. There are three parts of the spectrum, i,e. the direct image of the
light source, the sum of the spatial spectra of the informations of two photographs which
is modulated by a set of Young’s fringes, and the difference of the spatial spectra of the
informations of two photographs which is modulated by another set of Young’s fringes.
These two sets of fringes are complementary (each other). We place a spatial filter ade-
quately so that only the difference of the spectra can pass through it. Then the difference
of the spectra is inversely transformed by another lens, thus the difference between two
photographs is given in the back focal plane of the lens.
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