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The authors previously proposed and produced a Fast Face Recognition Optical Correlator (FARCO)
based on the Vanderlugt Correlator. When the FARCO was combined with high-speed display devices,
the resulting four-channel processing was able to achieve operational speeds of up to 4000 faces/s.
Moreover, we proposed the super high-speed FARCO 2.0 that integrates optical correlation technology
used in the FARCO and a co-axial holographic data storage system. Preliminary correlation experiments
were carried out at a rotation speed of 600 rpm for image recording holographic disc with photopolymer
(size: 12 cm, thickness: 500 wm) at a multiplex recording pitch of 20 um. We obtained highly accurate
experimental results and a proven recognition rate of 100 %. These results demonstrated that the
operational speed for correlation (173,000 frames/s), with a transfer rate of 7.5 Gbps, confirmed its
excellent performance and speed, compared with the conventional digital signal processing architecture.

Key Words: Holographic data storage, Optical correlation system, Image search engine. Face
recognition, Animation video identification
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Fig. 1 Correlation between data transfer and data capaci-
ty, and location of all optical correlation system us-
ing holographic data storage (FARCO 2.0).
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Fig. 2 Our hybrid facial recognition system: flow-chart
representation.
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Fig. 3 Concept for a matched filtering correlation in
FARCO system.
(a) Reading a matched filter.
(b) Filtering optical correlation process.
(c) Auto-correlation.
(d) Cross-correlation.
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Fig. 4 Ultra high-speed optical correlator system using
holographic data storage (FARCO 2.0).
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Fig. 7 Correlation results of 30 video data for FARCO 2.0.
(a) Optical correlation mapping.
(b) Dependences of experimental recognition error
rates with threshold.
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