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ABSTRACT

Holographic data storage is a strong contender to become the next-generation data storage method. Its major
weaknesses are two-dimensional intersymbol interference between neighboring pixels and interpage interference
caused by storing multiple pages in a single volume of hologram. In this paper, we present a trellis encoding
scheme of 6/8 balanced modulation code, to address the two weaknesses. The proposed modulation coding
scheme captures on characteristics of the balanced code: the scheme relaxes IPI and enables error correction by

exploiting the trellis structure. The proposed method showed improved SNR over the conventional 6/8 modulation

code.
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Table 1. Proposed 6/8 balanced codewords

e MR $EE SR ZoR 27
A75o] ol 215}

IPI= so]#] WellA] «on3} <17 HAdo] 5 5
3| oz gshAlZ 4= Qlck HDS+= Mo ko w
71557] wjitel, Z47e] 715 Fo| Aol A== U
9] ofo] |3k AlERI®] 7} %(intensity)ol] I3t
W3rh AHojzict. 237wl 7152710] frAleHl
o, A =3 fre]dhA ®lok & el IPIE
37171 Slal 71Eell At FHdd o7 A4 6/8
Wz s Wil 715 do]#] wfe] «0v3} «17 Al

47} 913} balanced WF H3.5 #-23)eich
. 6/8 H&F39| EHZ|A Q1AL

21 TEREE

IPIE $k3}A7]7] I3t wh o % 13} 7o H5
Fo] 6/83] 64719 =R EE Alskalglrt. EollA &
T 9l%e] o] L EES “073 <179 Gt A
N SFE o ook B FEsss Holxel
4x2 Yol 1Frollr] QBZO T f]oflA] o}l H}Eke
2 AR Soi7ich wehA o] ZEfER R
2 AA 1024x1024 =27)2] & Holx+= 03} 19] 7N

Codeword Codeword Codeword Codeword

Number symbol Number symbol Number symbol Number symbol
0 00001111 16 01001011 32 11110000 48 10110100
1 00010111 17 01110100 33 11101000 49 10001011
2 00101011 18 01111000 34 11010100 50 10000111
3 00110011 19 00011011 35 11001100 51 11100100
4 00110101 20 00100111 36 11001010 52 11011000
5 00111010 21 01001101 37 11000101 53 10110010
6 00111100 22 01001110 38 11000011 54 10110001
7 01010011 23 01010110 39 10101100 55 10101001
8 01010101 24 01101010 40 10101010 56 10010101
9 01011010 25 01110001 41 10100101 57 10001110
10 01011100 26 01110010 42 10100011 58 10001101
11 00011101 27 00110110 43 11100010 59 11001001
12 00011110 28 00111001 44 11100001 60 11000110
13 00101101 29 01100011 45 11010010 61 10011010
14 00101110 30 01101100 46 11010001 62 10010011
15 01000111 31 01101001 47 10111000 63 10010110
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Table 2. Encoding rule of the proposed trellis modulation scheme
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Fig. 1. Example of codeword assignment to branches
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o.c ns. o.c ns. o.c ns. o.c ns. o.c ns. o.c ns.
000000 0 So 1 So 2 So 29 So 30 So 31 So
000001 32 So 33 So 34 So 63 So 63 So 63 So
000010 1 Si 2 Si 3 N 30 Si 31 N 0 N
000011 33 Si 34 Si 35 N 62 Si 63 Si 32 N
000100 2 N 3 Sz 4 Ss 31 N 0 Sz 1 S2
111011 61 Sa9 62 Sx 63 S 58 S29 59 S29 60 Sa9
111100 30 Sso 31 NEN 0 NEN 27 NE 28 NEN 29 REN
111101 62 NE 63 NE 32 S0 59 NE 60 NE 61 NE
111110 31 Sai 0 Sai 1 S3i 28 Sai 29 Sai 30 Sai
111111 63 Sa1 32 Sa1 33 Sai 60 Sa1 63 Sa1 62 S31

o.c. : output codeword, n.s. : next state

www.dbpia.co.kr



The Journal of Korea Information and Communications Society ’14-10 Vol.39A No.10

Table 3. An example of encoding procedure

1-st 2-nd 3-rd 4-th X m-th
Input data 000 010 010 001 101 011 100 110 000 000
Current state State 0 State 1 State 20 State 21 State 29
Next state State 1 State 20 State 21 State 23 State 0
Output codeword Symbol 1 Symbol 53 Symbol 9 Symbol 42 Symbol 29
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Fig. 2. BER of the proposed scheme according to m value
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Fig. 3. BER of the proposed scheme according to blur
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