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Volume Holographic Fingerprint Recognition System
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ABSTRACT

In this paper, we propose a volume holographic fingerprint recognition system based on
optical correlator for personal identification. Optical correlator has high speed and parallel
processing characteristics of optics. Matched filters are recorded into a volume hologram that
can store data with high density, transfer them with high speed, and select a randomly chosen
data element. The multiple reference images of database are prerecorded in a photorefractive
crystal in the form of Fourier transform images, simply by passing the image displayed in a
spatial light modulator through a Fourier transform lens. The angular multiplexing method for
multiple holograms of database can be achieved by rotating the crystal by use of a step motor.
Experimental results show that the proposed system can be used for the security verification
system.
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Fig. 1 System diagram for construction of a complex
spatial filter
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Fig. 2 A coherent optical maiched filtering system
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Fig. 3 Simple sinusoidal hologram geometry
(a) volume interaction geometry
(b) wave vector space description of holographic
interaction
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Fig.5 An optical correlator system utilizing hologram
memory
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Fig. 6 Four fingerprint images from the database of 20
fingerprints
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