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Abstract

We propose three multi-level modulation codes of the code rate 1/2 for holographic data storage considered as a
promising candidate for next generation storage systems. Since a pixel with multi-levels can represent more than 1 bit, it
is possible to increase the storage capacity and have many codewords. Thus, we can choose a code that the minimum
distance is as far as possible. When we compare the codes with the code rate 1/2, the performance of the code with small
number of levels is better than that of large number of levels.
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level and d,;,-
(a) (b) diin 2 30 4o
2 32 365 2048
0,1,23) || (0,1,2,3) 3 8 5 281
4 4 38 166
5 2 12 47
(c)
6 2 10 35
a7 1. (@) 229, (b) 3z, (4) 4ol o of 2=/ 7 15
ad=ge 8 12
Fig. 1. Number of cases of 2 pixel when (a) 2-level, 9 9 7
(b) 3-level and (c) 4-level.
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Table 2. Codeword according to level and d,;, .
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000000 000000 000000
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110011 201021 133100
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Fig. 2. BER performance according to SNR where blur Fig. 3. BER performance according to SNR where blur
is 1.6. is 1.5,
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Fig. 4. SER performance in accordance with SNR Fig. 5. SER performance in accordance with SNR
where blur is 1.6. where blur is 1.5.
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