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Comparison of Sparse-ON Pixel Modulation Codes with Equal
Code Rate of 2/3 in Holographic Data Storage
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ABSTRACT

Unlike storage systems that store information on a volume, holographic data storage has high data processing
speed, large capacity, and high data transfer rates because it stores data on a page-by-page basis in the volume
of the media. However, because several images are stored in the same hologram space, inter-page interference
occurs, and because data is processed in wunits of two-dimensional pages, two-dimensional inter-symbol
interference also occurs. If the ratio of ON pixels per page is around 25%, the storage capacity of a holographic
data storage system can be increased by 15%. In this paper, we propose modulation codes with a same code
rate of 2/3 to increase the number of pages in a volume by lowering the ratio of ON pixels recorded on a page

to increase the storage capacity of the holographic data storage system.
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Fig. 1. The proposed modulation code structure. ((a) 2/3
structure, (b) 4/6 structure, (c) 6/9 structure).
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able 1. Codeword of the proposed 2/3 modulation code.

000 | oot [ 100 | om

E 2. Algksls 4/6 MxRso] Fede
=

able 2. Codeword of the proposed 4/6 modulation code.

000000 100000 001100 110000
000001 000011 011000 000111
000100 000110 100001 001011
001000 001001 100100 111000
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able 3. Codeword of the proposed 6/9 modulation code.

000000000 | 001000100 | 000111001 100000110
000000001 | 001001000 | 000110100 | 100001001
000000100 | 001100000 | 000111000 | 100001100
000001000 | 011000000 | 001000011 100011000
001000000 | 100000001 | 001000110 | 100100001
001000000 | 100000100 | 001001001 100100100
100000000 | 100001000 | 001001100 | 100110000
000000011 100100000 | 001011000 | 110000001
000000110 | 110000000 | 001100001 110000100
000001001 | 000000111 | 001100100 | 110001000
000001100 | 000001011 | 001110000 | 110100000
000011000 | 000001110 | 011000001 111000000
000100001 | 000011001 | 011000100 | 000001111
000100100 | 000011100 | 011001000 | 001110001
000110000 | 000100011 | 011100000 | 011001001
001000001 | 000100110 | 100000011 111100000
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Fig. 3. BER performance of the proposed modulation
code when blur=1.75.
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