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ABSTRACT

We propose an adaptive threshold detector algorithm for multi-level holographic data storage based on the
expectation-maximization (EM) method. In this paper, the signal intensities that are passed through the four-level
holographic channel are modeled as a four Gaussian mixture with unknown DC offsets and the threshold levels
are estimated based on the maximum likelihood criterion. We compare the bit error rate (BER) performance of
the proposed algorithm with the non-adaptive threshold detection algorithm for various levels of DC offset and
misalighments. Our proposed algorithm shows consistently acceptable performance when the DC offset variance is
fixed or the misalignments are lower than 20%. When the DC offset varies with each page, the BER of the

proposed method is acceptable when the misalignments are lower than 10% and DC offset variance is 0.001.
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