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Scrambling Encoding for Holographic Data Storage
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ABSTRACT

In Guided Scrambling (GS) encoding for the holographic storage, after scrambling augmented source word into
codeword, the best codeword satisfying modulation constraint is determined. Modulation constraints considered in

tre Y

this paper are strength which is the minimum number of transition between 0’ and ’1’ in each row and column
of codeword array and the symbol balancedness of codeword array. In this paper, we show that GS encoding
procedure can be formulated as an integer programming model and develop a fast neighborhood search heuristic
for fast computation of control bits. In the simulation, we compared the performance of heuristic algorithm with

the integer programming model for various array and control bit size combinations.
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Table 1. The minimum, maximum, and average strength values for the balanced codeword.
control bit 6 7 8 9 10
array size min max avg min max avg min max avg min max avg min max avg
10x10 1 3 2.4 2 3 2.95 2 3 2.85 3 4 3.2 3 4 3.35
12x12 2 5 3.5 3 5 3.8 3 5 42 4 6 49 4 6 52
14x14 3 7 5.45 4 7 5.6 5 8 6.55 6 8 6.9 7 8 7.05
16x16 7 7 7.35 6 7 7.3 7 7 7.75 7 8 8.1 8 8 8.5
18x18 6 10 805 6 10 855 8 10 895 9 10 935 9 10 9.75
20x20 4 6 8 8 6 9.1 9 9 10 10 9 108 10 9 112
F 2. pseudo-balance F = =0] Hol|7be 4, |, Ak
Table 2. The minimum, maximum, and average strength values for the pseudo-balanced codeword.
control bit 6 7 8 9 10
array size min max avg min max avg min max avg min max avg min max avg
10x10 2 4 3 3 4 3.35 3 4 345 3 4 3.6 3 4 3.8
12x12 3 5 42 3 6 425 4 6 455 4 6 5 4 6 545
14x14 4 7 5.5 4 7 5.85 5 8 6.7 5 8 6.95 6 8 7.1
16x16 6 9 7.4 6 9 7.4 7 9 7.95 7 9 8.2 8 9 8.6
18x18 7 13 86 8 11 885 8 10 9.05 9 10 935 9 11 99
20x20 8 12 9.05 8 11 9.4 9 11 10.1 10 12109 11 13 113
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