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Track-following Control for Disk Surface Defect of Optical Disk Drive
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ABSTRACT

In oprical disk drives, surface defects on a disk distort tracking error signal and disturb a precision tracking
control.. A conventional method against disk defect is held the tracking control signal when a defective portion
is detected. However, if the defective portion is getting longer, objective lens will get away from following track.
In order to keep the postion of spot from following track, the servo system must predict tracking error and

control the object lens in the defective portion.

A tracking control system for optical disk drives was proposed recently based on both Coprime
Factorization(CF) and Zero Phase Error Tracking(ZPET) control. The system was proposed for overcome the
limit of previously tracking error. But there were no research about the method against the defective portion.
This paper proposes a new and simple ZPET construct. as a new method against the defective portion. From
experimental results, we have proved that proposed method improves the performance against the defective
portion, decreases the uncertainty of a model, and requires less memory than the previously proposed method.
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Figure. 5 ZPET feedforward controller

1

_ 2%4,(z™)
G, (z")

Bc(z")

Gj,(z") =

a3y g ol EAste EIAT 9dL 9
FE FPo=z g8 EAT FHo] Ha, ol
HEEXHE A7 G, (z") § EUAFE A2l

HA &7 Wi F@o] Ersdith.

ZPET 7] olgd BERAFd dPe= A
A7le FAEXYE B4 EAE AT 7Y
olt}. B ()L UAT YHAE MK BEH A =
AT 4FE A BEH E FEE F .

G,z 958 Fstax & W BH T HE
oﬁl%“E zﬂ—r;]- B('l)“" éaﬂ —1—J—TE J—@'—Q

2o

2R #olzst o7t HEE §a (o] & BE

of FgozH AFd oA Alo] 1 0 HE
2 @, A7 oZ ZPET 71yl o8 FIHE
F=¥XYe AMorle A9 2 FAE A
g

24,(z")B; (2)

' (9)
B! (z"){B: (1}

Gﬂ(z")=

322 Y oE

AAE ZPET JEZYE AE 48 Jk) &
28 w9 VAR AsE™E HQ0% 29
[6]. Fig. 55 ¥¥ o5 ZPET =X = Ao}7)
g EP N2de FEE0,

A(10)0)4 & F %ol ZPET Aoi7lE 733

226

A (2" )B (z)
)_i____________ f( )
KA TNy
}ze,f(k)

= [A,”—Z + A](Z_ )
4,
(

B,(z™")
= Apel (k+2)+ 5, z_,)e, (k+1)

(10)

A we) g
],

Fotof st}
A& E7153ER ef(k+z):=1
o]g cx]]

9 ZPET 21101714 4ol OWM
ZFA 3 glojob dEAE gol BAb. ZPET
of 9stH Aojr19 YL FFaoF & EY

o] 7}o} ws}c}[13][14 :LE1D§ ZPET

efk+2) & ¢

o]

e =x,

29 rsa seoludAE 297 dzig
o] &4 71edteg EgF oo JRE oS3
A HEXYE A7l g wEo] ok
€ =X,y —X (12)
e/ =x+e = u +e (13)

1+CP

ulzbx ZPET Aloi71& Fdsteid 2139 &2
ARE M e 28E A9 o & Aoyl 43
of gt} Frz3 EEtolHA BT o
= g3z A g Fr|Hez HAstn,
J=¥ Y= Aor|9 48 ¢ = FriHez LA
go). weld & Fr19 o & wEee] AFdTt
g F7) olFee HEE #E oldsd
dk+2) < dFEd F k. ol HE vEe
TFZE Fig. 63 21 v2g JAFe A% 2
o] T + AUH.

(14)

ST



Figure. 6 Memory structure for input prediction
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Figure. 9 Experimental results of CF controller with
Disk Defect(Chl: Tracking Control Signal, Ch2:
Tracking Error Signal,Ch3 : RF Signal).
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Figure. 10 Experimental results of ZPET controller used
of the previous input prediction method with Disk
Defect (Chl: Tracking Control Signal, Ch2: Tracking
Error Signal,Ch3 : RF Signal).
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