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Key Words : Holographic data storage, Two-dimensional intersymbol interfernece, Multi-level
two-dimensional modulation codes, Viterbi algorithm.

ABSTRACT

Holographic data storage system is affected by two dimensional intersymbol interference and inter-page
interference. Especially, for multi-level holographic data storage system, since one pixel contains more than 1 bit,
the system is more vulnerable to the error. In this paper, we propose a 2/3 modulation code for 4-level
holographic data storage system. The proposed modulation code with error correcting capability could be
compensated these interferences. Also, in this paper, we proposed a Viterbi decoder for 2/3 modulation code.
The proposed Viterbi decoder eliminates unnecessary calculation. As a result, proposed 2/3 modulation code and

Viterbi decoder has shown better performance than conventional one.

.M 2 ol Dask Aw 227} Dask A 7px] WA

Aol SAL 7 ZAFaL glo] A e AR

ZZae dlole] 2~E2]X|(Holographic Data A= 2 ZFae- wby olch HDSS] A 71| &
Storage, HDS)+= 21315 o]83F 4 *|AAFA|0| AlAe)l Exo g glgaks) doly 1Y %ro]

aEchl
ot 22 doly ~EEA= aE HH3) A w&3L wrh g ol AT Azlelt)h sA|w

=

W B o= Xj%"—(ﬂ%ﬂﬂﬂ%‘?—)ﬂ Aoz gl alte] A4S ol S35 ol (No. 2011-0020262).

¢ First Author : FANETR HRFAZAFEY- ARAZ 2 FA 74, mariv@ssv.ackr, A3

° Corresponding Author At AR EAAATESE AR B B A4 zlee@ssu.ac.kr, 413
=EHE KICS2013-09-405, A<zl 120139 99 159, FHE =AUz} 120134 109 24

821



= E A1 8}3] =] (J-KICS) *13-10 Vol.38A No.10

2 A ells B oF 89lEe] A
2187 714 (Intersymbol interference, ISI), <174
Ho]x]7}F ZHA] (Interpage interference, IPI), 150
EA)(misalignment) So] ZAgH =3 1819
75 FllolA] ©ele] 715 WA ® ISUF 221 R
A7, o5 EE(blur) E3eli gl o]} e
A Alejehs WHeR, Ht & AW b
(Partial Response Maximum Likelihood, PRML)
% wheluy 22k WEN-5o tigk A} %18
o] et

deldd FRaE dels AR A
gk HAo] 1 H]E o]ife] AR E vehich M-
2 dely] AR A, 3 o] v
el 5 ole AlEe] A= M7t o] e
Helg 2 A A9 Aggape] Z7R. 8
A M odEME A7 e, =) 2t AlsiA
Alzgle] Aol Ermaely dlely AR 7
FErh A3 = olck oo} 22 <A Alszt 7h
A SBA717] S1ste] ohedst 22k Wz s
QA o glep L

2 =M 4-8d E2 e dlele] AR
A=|eljxe] 221 <l AlE7 7 A o]
7 HAS BebellTE 23 HETSE AR Al
I HEtes 7] ddid o3-S ke Wx

=
Wt ole A s AR s Wx el

[«

o H
7P #ER ok ol A sHe 2 23
HEF T RSl FEFA F=s} HEv] o
Foe] FHd fb e A8Fems dud o
S A 23 WE FeEn Y 2 Aes 98
T ook =3 E =relMe Alsk 23 WxE =
=5 91 viep] kuElss Al Ak Al
Frgjee] Al met ARgeh] e =
2 S AAZeRA BlEH] H3ve g
A 5 9lek

il

(<3

jul

¢

u

o

. HOoHE 4-g# 2/3 HERS

2 A=A L] A Fo|Azt TS
ol7] flsliMs, AREEl WEN-sell 2 AlEo]
Ash= 357} wseloraitl. 2 A
dME AR dolel7} SLM(spatial  light
modulation)el] €J3] we] ¢ko g 7|Zxc) Z} o]
Auie} Alsofa] A= Mol Al7]7E vlssieb,
715x710] ARl ol QA sle]A7t S

=49 4 Sk
828

N

(
=

agl 1. = =e] 74
Fig. 1. Codeword structure.

A NELDISE

Table 1. Codeword assignment.
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00 Gy 001 20 Gy 021
01 C, 133 21 Gy 113
02 G, 003 22 Cp, 023
03 C; 131 23 Cy 111
10 C, 010 30 C, 030
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12 ;s 012 32 Cy 032
13 C, 120 33 Cis 100

B A el e] A AstE Belehs T35, 2

Algs a3 13 e
1x3 3PFdo] Fee fuich 1x3 2]
FEAER 2T 3l ZEAE = T o
olvf, o] F 16719 Fr=9j=r} A=l€ch A=lgl
Fesjes olfe] £ 13 ek A $1A = 03} 1
g 4 gl v S3e 04 3719
Aes 25 ARRIE o] W B #1A|ell vEht= 0
HE] 3 7B 7 Alge] I Wegvt 47 w2
ot EZF C $Aex = mRRzEAjelth AdiA e W
A 5 gl AlEe] 03 1ROIAIRE, 747 89
A 35S 7K A Al BA RlESTE RS
ek o]oh e 5L Aljkd Wizt 1A H)



=) 43 o AAAAE $13 2/3 HERE-F e} vlEH] &7

olFA AR d T T 7P A2 Fhell sdsh=
FeHEE B27] 2o uENit:

22. 2RHEY s¥g A= HxRE

AeE Zhs 23 WERTEEe A Ao} ohgel
5012 oH AR ghell met Z=9=E AlEske
WhAjo] th2rk o] Wxits= glHel w2t 16719
e A, 2 Aol Soleas ol AR gl
ZAgel mEh 29 AlES WEue Adeirt skl

=]

2l7F 27h = AASIEE ook 22 WA eR

Mg wlEn] tay daelss 4oy

wRegh Aol il bge) 273 WMEFENch o

T2 A%S 710 4 olek

Aokel WEFEE 3 29 2] 16709 A
. 25 e A Harse] Al 91

2= ==
Aol wpE 2 Fedre] AlE v FHe %
33} ). 5 ghdsh ZAE] $lske] Fed=
CZi (0, 1,2, ..., 152 FA3K]ch 1353} <
Ae o #ZAoh A 2] AEE SRk gk

Q1ofe] Akl ol wlale] 31 Aol we} & 30
M Y FEYES uEuT g AR o
R the ARl bk el wef e sl
AE 330 Solgd, Wxle &9
=2 3=de 154 dgEks .
ZE3 ¥ A 5,2 A gold WA
Frelas ALk f1ake] 441 HlolEl?)

]
PRl AE 008 AfFste] AHE 2] A=

Zlokd WxR-ge] Bt W fEetiet A
2]5 o83t wlel] dwE|ES ARSEt 719

2
/\i<sar’8b): Z [Zji —u;f)(sa)]Q @

A7IM 5,2 A A, s v AEE dERY
W, 2 il AR Zegee] A Aol
o, ulfe bR Ao Thed FEEA i

A AES ouigtl. Z7be] Akl 16712 A
7}

e Tol 7P 2R 3 Agsky, A] AgE
A ke E Ak ARt vl g A

Al Azl Fol 7 A2 AL AEskar e o
SH= ES FHoE WE:

I 2. Aljkd 273 Wxt3e] A %4
Table 2. State representation of the proposed
code.
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Table 3. Symbol mapping rule for the proposed code.
T |4 AeelNs] 29 Zeas | g8
All- 5 5 Sy, Sy S5 | 2E
00 0 1 2 14 15 S,
01 1 2 3 15 0 S,
02 2 3 4 0 1 S,
03 3 4 5 1 2 S
10 4 5 6 2 3 S,
11 5 6 7 3 4 S
12 6 7 8 4 5 S,
13 7 8 9 5 6 S,
20 8 9 10 6 7 Sy
21 9 10 11 7 8 S,
22 10 11 12 8 9 Sio
23 1 12 13 9 10| S5,
30 12 13 14 10 11| 9,
31 13 14 15 11 12| 8
32 14 15 0 12 13| 5,
33 15 0 1 13 14| 5
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