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Performance Evaluation of DC-Suppression GS Coding for the
Holographic Data Storage Using Integer Programming Models
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ABSTRACT

For the DC-free encoding of source data, the Guided Scrambling (GS) technique is widely used as
multi-mode coding in the optical data storage system. For DC-suppression GS coding in the holographic data
storage system, the conservative array and balanced coding criteria are proposed. In this paper, equivalent integer
programming models are developed to determine the optimal control bits for the minimum digital sum value
(MDSYV), conservative array, and balanced coding criteria. Using the proposed integer programming models, we
compare the performance of GS encoding for the various combination of control bit/array sizes and scrambling

polynomials.
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Table 1. 2 MDSV and Zstrength

for various control bit/array sizes.

# control bits
6 7 8 9 10
array size ¥ t vy t vy t v t 5 t
10x10 5.05 24 42 2.95 3.9 2.85 39 32 3.65 325
12x12 5.15 3.6 5.05 3.65 425 4.6 4.3 5.05 4 525
14x14 5.4 5.75 52 5.75 4.45 6.55 43 7 39 7
16x16 52 7.6 4.8 75 44 79 4.15 8.1 4 8.5
18x18 5.95 8.2 49 9 4.45 9 43 9.35 4.1 9.75
20x20 5.85 92 5.1 935 455 9.85 425 10.8 4.1 112
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