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Integer Programming Models for the Design of Two-Dimensional
Holographic Storage Modulation Code
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ABSTRACT

In this paper, we introduce a modulation code design problem where best selection of two-dimensional codewords
are determined to reduce two-dimensional (2D) intersymbol interference (ISI) and interpage interference (IPI).
Codeword selection problem is formulated as a quadratic integer programming model that minimizes intra- and
inter-symbol differences subject to uniform symbol usage and minimal Hamming distance violations. Second integer
programming model detects the occurrence of isolated pixel pattern in the selected codewords. The proposed models

are applied to 4-level and 2-level 6/8 codes.
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Table 1. Computation result for 4-level and 2-level 6/8 codes.

Problem obj. value vy |H,| Uy Uy
(4M,1,1,2) 4,115 190 1,536 17 223
(4M,0,1,2) 12 12 1,536 24 780
(4M,1,0,2) 3,926 191 1,536 17 219
(4M,0,1,3) 400 400 8,448 26 767
(8B,1,1,2) 2,553 147 1,024 ] ]
(8B,0,1,2) 0 0 1,024 ] ]
(8B,0,1,3) 192 192 4,608 - -
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