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Abstract

Page-oriented holographic data storage (HDS) is very sensitive to the tilt error. Therefore, tilt error should be

measured and compensated. Especially, mechanical tilt

measurement method cannot cope with tilt error

measurement because photopolymer medium has shrinkage problem. Therefore, the method to solve this problem is
using the reconstructed image which can represent both tilt and shrinkage effect. In this paper, we suggest disc tilt

measurement algorithm using image pattern of retrieval data.
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Table 2 experimental optical condition

Image size 274x274pixels
Image lens focal length 40mm
Numerical aperture 0.18

spindle

. h
goniometer HiE

Connector
(motor « gonlometer) Goniometer

Disc
holder

rotation center

>only tilt

- @

&

Fig.1 Tilt generation mechanism using goniometer

HWP1 Shutter pgs HWP2 Galvano
Mirror 1 Mirror

Expander2

Beam
Expanderl

/ Polarizer

- .

D(image diagonal or~~

size) = 12.5mm

Relay
lens
f=40mm

Objective
lens

=== cM™mos

Fig.2 HDS optical configuration

7Fig. 3 Experimental system

Journal of the SISS 2012 Sep ; Vol.8, No.2, pISSN 1738-6845



7t

ol | x|

—

[

et 2 =20Me Fige of 20| Mzl
Al CMOS Off RiA|

0

9

24

2E 2%} o|ojx|e| HE

3.

t

W of W o ™I & oW [0 & g
Hog 8oy % VDRAWL R TSR
B0 — 10 — X 20 82oc ™ M MH |
of RO 2wy W =5 & 72 A Kl My
=< Kl o E__._/._._.ql_An_._n — =
Moo o M R E e X0 X T oo
=My r W0 0 R B R0
gy O ® D Hgm» TE2,
— - = 10 5 mo 80 o _ = =< 0
THTWT h Sl Rod B
8r @m0 kd H |_.t| ol S o ol m 70 K Ko i .__/.
B " = - W = Of g RO A =
ol =l = _ i H =
Apm:.mﬁa_e O & of = O — y MU =
Mo e TSl o O o, B =
H _, o 8 K S o a1 wom U Uy 10 =
q.OIM_._._ .7.._._._ BO._ . _H_ol_v.__| O._ E.__A_I_”_:J_mmo mUr_ \”
oll Gl =~ & = o M Kqul_ X = <| Kk ol )
b o1 & ol I ol o R r:_._ﬂvu_l/M.ﬂ._q%_ﬂ =
gr = mRe P 0 o <l W oo °F Gl ol =
:_._mouﬁﬂao 00 B s D B <k WM s
@ < _ RO ~ % XV gy S g oar M S
< w3, 2m?F eIl S
Mnrn:./u._mv_HLl.._H LI.NQ'WN__AI._._J_All o I
B WL ®T HOTRRN &3/ o°® T g =
[5+ ~—
5 —_ 5
= 2 Qo
G — - o ow 5 o
0 Uy T F RIM o ol 1o 10 Wl o 5 =
00 Wl gy W0 Bl K O Z0 7 Mo ©O ol XX &
RO wo w= dof ol _ RO o7 ELI Y S
R R oyl ST s
or 30 O Mo L 92y N B M@ g ot o TEEeE8E
HRE B R ok = R 0l O 30 4 S
RO )y ®zeB S . 0B & @ m =
. L R N <X =
o7 ok T = o < o 1 | T o H 20 =
_..__|.me.=.__|rL|M.r_. o EEE_EMu_D,r 3 <
= 0 aeu_uﬁm__g KO Ao ol ™ =
A g _ WS o g w0 T gy w0 i
— Tl = o O — — N I.ro_ln_
of = Ko Jqoopy w0 om0 M 0% 2
RETE Dz &olgr K KM kE 2
T = o 2 o of & o O <
m.A Nln_..Mo W._n_uw._ﬂ =N T _x__u
[e) w_onw._/u._k.u 100 m ol m ol_mmow_An__NEm__. _
— OF — {0 — n o, W0 & gl =
o 2= MW T g m 2 s 2o
5T — T0 @ - — OAO__R_uﬂuu._L.LI
e S L e o TEE§88¢
=0 XM A S o O oW 80 zo o
m Mﬂ ap O U 2o o7 0 5H%M_o = A
R | i o = > ulr =
mo R, Al KE < T o K
o o i & e - X 325 I z0 of M

69
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Fig.5 Tangential angle variation image with 0.1

-0.04°
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Table 2 SNR and BER compare

SNR = 20log,,

SNR(dB) Raw BER(%)
cmp w/o cpm cmp w/o cpm
6.32 -2.41 0.04 0.27

cmp : compensated page
w/o cmp: without compensation

100

200 Virtual PD : B

300
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0 200 400 600 800

Fig.6 Virtual detector for radial tilt measurement
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Fig.7 S-curve: (a) tangential angle scan, radial tilt fix
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