
Statistical Properties of Clipped Speckle Pattern

and Its Applications to Optical Correlator

March, 1992

Akifumi Ogiwara

The present thesis is concemed with aね st and preci"correlatiolll lneasllrelllent using binarized speckle

signaltt h this paper,the statisticd properties ofclipped speckle signals arc investigated and me implementation

of an optictt nonlineaJ「 correlator iS presented basё d on them.

The accuracy of the peak detection in specklё  correlation technique is studied by using a computer

smlulatioll。 割he computer sIIInulatioll for vanous optical systems shows that the clippmg technique has the

advantagc ofthe aЮ curate peak detection ofthe speckle cross‐ correlation function.

疇 e differences ofthe acclracy ofthe peak de“ ctions alnong logic」 AND,logtd NOR,logたd XOR,and

clipped intensities of l and-l for the clipped correlation憲 ,studied theoreticdly alld experimentally.The

obtained results show matthe accuracy Of the peak detec■ ons varles d"ending oll“ intensity threshold level

and the employed logica1 0perations.However,it is proved that the logical XOR and(1,-1)Operations are

equivalent to each other.

To cdculate the correlation function of a two‐ dimensional speckle intensity,the method of the opticd

Parallel processmg is employed.For this purpose,the mtensity and phase modulation characteristics of a liquid

crystal television(LCTり as a Spatial light modulator are mvesugatedo The effects of the binarization for the

spccklc signals orl the dinactiOn efflciency are also discussedれ oredcally and exprimenta■y.Bぉ ed oll the

"suhs,血
opticd correlators forspecueinterferomew areproposedbyusingLCTVs andnonlinearOpticRAM

detectors。
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