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Only-one correlation-peak joint transform correlator
based on Mach-Zehnder interferometer

DENG Xiao-peng
(Department of Physics and Electronic Information , University of Huaihua ,Huaihua 418008,China)

Abstract: An only-one correlation-peak joint transform correlator based on Mach-Zehnder interferome-
ter is presented aiming at the shortcomings in the energy dispersion of correlation peak and of Classic
Joint Transform Correlator(CJTC) the input image size and relative position to be restricted. The im-
age input of proposed method has no relative displacement between input images by Mach-Zehnder in-
terferometer, and realizes a high intensity overlap correlation-peak in the center of detector, so that
the contradiction between the input image size and relative position with the transform lens aperture
and detector reception area is relaxed. Moreover,zero-order autocorrelation peak is eliminated and dif-
fraction efficiency is enhanced by power spectrum subtraction. The theoretical analysis and experimen-
tal results show that proposed method can offer a high intensity correlation-peak and its anti-noise a-
bility is six times that of CJTC,which enhances the recognition ability of the system. Also,this meth-

od makes good use of the space bandwidth and reduces the system costs,so that it is suitable for large
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size image recognition and weak signal detection in noisy environment.

Key words: joint-transform correlation; Mach-Zehnder interferometer; only-one correlation-peak; rela-

tive displacement
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Fig.1 Setup for JTC based on Mach-Zehnder inter-

ferometer
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Fig. 2 Simulated results for binary images
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Fig. 3 Simulated results for gray images
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Tab.1 Simulation results of the OCPJTC
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