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Improvement of Correlation Veracity of the Volume Holographic
Correlator Based on the Speckle Modulation
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Abstract Volume holographic correlator has advantages for the fast optical parallel recognition. However, because
of the inter page crosstalk, the sidelobes occur seriously, which reduces the parallel-processing capacity of the
correlator, resulting in the low accuracy of the correlator, To suppress the sidelobes, the traditional correlation
formula is analyzed to discuss the origin of sidelobes. It is proposed to modify the formula with the autocorrelation
function of a random function, which can suppress the sidelobes in the horizontal direction as well as in the vertical
direction, with no dependence on the thickness of the hologram. A diffuser is proposed to be placed in the object
path to modulate the object beam with speckle, The theoretical analysis, numerical simulation and experimental
results are presented and it is shown that this method can suppress the sidelobes, sharpen the correlation peaks and
improve the correlation veracity.
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Fig. 1 Geometry diagram of the volume holographic
correlator system
The speckle modulation is implemented by with the diffuser in

the object path. L; ~ Lj: lenses; f: focal length
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Fig. 2 Object pattern (a) and speckle pattern (b) for

the simulation
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Fig. 3 Correlation pattern calculated when

(a) t =0, without speckle modulation;
(b) t =0. 5 mm, without speckle modulation;
(e) t =0, with speckle modulation;

(d) t =0.5 mm, with speckle modulation
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Fig. 4 Autocorrelation pattern of Fig. 2 produced by
the correlator

(a) without speckle modulation; (b) with speckle modulation
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(a) without modulation; (b) with modulation
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