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i nventicon relates to optical systens, and, in particular, to seeking by an
optical head in an optical system Mre specifically, but wthout
restriction to the particul ar enbodi nents herei nafter described in
accordance wth the best nbde of practi'ce, this invention relates to
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track crossing number indicates the number of tracks to be crossed in seeking froman
initial track to a target track. When the seek is performed, an actual track crossing count
is kept, indicating the number of tracks crossed so far. When the actual track crossing
count equals the track crossing number, the seek is finished and the target track has
been reached. ‘ : - '

In prior art systems, the actual track crossing count could be derived from the
tracking error signal. However, if the path of a seek crossed the areas having differing
reflectivity levels, the tracking error signal would erroneously indicate that a track had
been crossed. Therefore, if the actual track crossing count relied on the tracking error
signal, it would équal the track crossing number before the target track had been
reached, causing undershoot of the seek and requiring either another seek or a seek
correction. _ '

“Objects of the present invention together with additional features contributing
thereto and advantages accruing therefrom will be apparent from the following
description of a preferred embodiment of the invention which is shown in the
accompanying drawings wherein: S

. Fig. 1 is a generalized representation of a storage rhedium adaptable for use with
the invention. ' |

Fig. 2 is an enlargement of a portion of the storage medium shown in Fig. 1.

Fig. 3 is a generalized representation of a storage medium adaptable for use with
the invention, showing the path traveled by the optical head during a seek.

- Fig. 4 is a generalized representation of one embodiment of the invention.

Fig. 5 is a generalized plot of waveforms generated by one embodiment of the
invention. | '

Fig. 6 is a generalized fepresen_tation of another embodiment of the invention.



signal, it would equal the track crossing nunber before the target track
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corresponding to the optical head crossing one of the tracks and second zero crossings
corresponding to changes in the reflectivity ievel in response to the data or increases '
in frequency of changes in the reflectivity level. A data indicator signal is derived from
the reflectivity level, having indicator points corresponding to the false indicators of track
crossmgs One implementation includes passing the reflectivity level through a high
pass filter to obtain a data indicator signal, wherein a waveform of the data indicator
signal has indicator. points corsesponding to the second zero crossings. A track count
number is incremented for each true indicator of a track crossing, and the optical head
is stopped when the track count number equals the total number of tracks to be crossed.
Another implementation includes the step of generating a track count signal from the
tracking error signal and the data indicator signal, wherein a waveform of the track count
signal has track crossing points corresponding to the first zero crossings. A further
implementation includes incrementing track count number for each zero crossing and
decrementing the track count number for each zero crossing corresponding to changes
in the reflectivity level or increases in frequency of changes in the reflectivity level.

Another method for moving an optical head from an initial track to a target track -

on a storage medium having data arranged in tracks thereon is disclosed.  The total
number of tracks to be crossed is determined, and the optical head is moved toward the
target track. A reflectivity level of light from the storage medium is measured, and a
data indicator signal responsive to the reﬂeétivity level is derived. A waveform of the
data indicator signal has indicator points corresponding to changes in the reflectivity
level in response to data. Alternatively, the indicator points correspond to increases in
frequency of changes in the reflectivity level. One implementation may use high pass
filtering of the reflectivity signal to obtain the data indicator signal. A tracking error signal
responsive to the reflectivity level and the data indicator signal is derived. A waveform
of the tracking error signal has zero crossings corresponding to the optical head
crossing one of the tracks and constant amplitude segments corresponding to the
indicator points. A track count number is incremented for each zero crossing. Another
implementation generates a track count signal from the tracking error signal. A



t he i nvention. A rrét hod for noving an optical head froman initial
track tto a target track on a storage nedi um having data arranged in tracks
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reflecti bt yehdtiifing & YattrsigiadndicatiycHanges H tHelteflectivity level in response to the
data, a tracking error signal generator responsive to the reflectivity level for deriving a
tracking error sfgnal having first zero crossings, a track/hold selector to direct the
tracking error signal generator to generate a signal of constant amplitude for a
predeterrnihed period of time when the data signal indicates changes in the reflectivity
level in response to the data, and a track crossing signal generator responsive to the
tracking error signal for deriving a track crossing signal with second zero crossings
corresponding to the first zero crossings for indicating the crossing of an information
track by the optical head.

Referring to exemplary Fig. 1, there is shown a generalized representation of a
storage medium 1 adaptable for use with the invention.- The storage medium 1 has a
center 2 and data is recorded thereon in information tracks 3 concentric about the center
2. The information tracks 3 may be arranged in a spiral about the center 2. Data is
further arranged in sectors 4 separated by radial'(or non-radial) sector headers 5.
Referring to exemplary Fig. 2, there is shown an enlargement of a portion of the

storage medium 1 shown in exemplary Fig. 1. Intertrack regions 6 are located
concentrically between consecutive information tracks 3. Data may be recorded in
segments 7 where the information tracks 3 intersect the sectors 4. Additionally, there
is data in header segments 8 where the information tracks 3 intersect the radial (or



data indicator 5|gnal has i ndicator points corresponding to changes in the
“reflectivity level in response to data. Alternatively, the indicator points
correspond to increases in frequency of changes in the reflectivity |evel.
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- 15. The preamplifier 15 generates a data signal which is indicative of changes in the
reflectivity level in response to data located in the information tracks 3. The preamplifier
15 may contain a high pass.filter, through which the data signal is passed. The
preamplifier 15 then passes the data signal to a track/hold selector 16.

The sensor 14 also passes a signal representing a returning optical pattern to a
tracking error signal genefator 17. Tracking error can be, and usually is, generated by
split or quad detectors. Quad sum detectors (outputting the sum signal of the quad
detectors) for servos can also generate track’crossing indications. As shown in Figs.

.5 and 7, a "bipolar” signal, generated by split detectors in push puli represents the
pattern produced by interference fringes. The tracking error signal generator 17 derives
a tracking error signal. The tracking error signal indicates changes in the reflectivity
level both in response to data located in the information tracks 3 and in response to the
optical head (not shown) crossing an information track 3. The tracking error signal
generator 17 then passes the tracking error signal to the track/hold selector 16.

The track/hold selector 16 generates a control signal in response to the data

. signal. The track/hold selector 16 then passes the control signal and the tracking error
signal to a track crossing signal generator 18. The track crossing signal generator 18
creates a track crossing signal in response to the tracking error signal. The track
crossing signal is a generally a square waveform corresponding to the tracking error
signal. The control signal directs the track crossing signal generator 18 to ignore the
portions of the tracking error signal corresponding to portions of the data signal
indicating changes in the reflectivity level in response to data located in the information
tracks 3. The track crossing signal generator 18 thus generates a track crossing signal
indicating changes in the reflectivity level in response to the optlcal head (not shown)
crossing an information track 3.



signal indicates changes in the reflectivity level in response to the data,
a track crossing signal generator responsive to the tracking error signal
for. deriving a digital track crossing signal w th second zero crossings
corresponding to the first zero crossings, and a track/hold selector
responsive to the data signal to directsthe track crossing signal generator
to prevent generation of second zero crossings when the data signal
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4. _ Addi t bﬁ%és}' in Fe@ﬁﬁﬁse to data within the header segment 8. Because the waveform
segment 22 has zero crossings 23, the tracking error signal, if not corrected, would
generate a false track crossing counter number, causing the optical head (not shown)
to stop seeking before reaching the target track 11.

In line 52, there is shown a waveform 24 of the data signal generated by the
preamplifier 15. The waveform 24 plots the sum reflectivity level from the storage
medium 1. As shown, the waveform 24 is relativély flat except at a waveform segment
25 during the time segment 19 where data within the header segment 8 may cause
changes in the sum reflectivity level. The data signal therefore indicates the time
segment 19 by the waveform segment 25..

In line 53, there is shown a waveform 26 of an uncorrected track crossing signal
generated by a track crossing signal generator according to the prior art. The waveform
26 has zero crossings 27 corresponding to the zero crossings 21 of the waveform 20 of
the tracking error signal. However, the waveform 26 also has zero crossings 28
corresponding to the zero crossings 23 of the waveform 20 of the tracking error signal.
.These zero crossings 28, however, are not indicative of the optical head (not shown)
crossing an information track 3. A track crossing counter is based on the number of
zero crossings 27, 28 in the waveform 26 of the track crossing signal generator.
However, using the waveform 26 from line 53, the track crossing counter would be
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to atrac
crossing 30. Therefore, a track crossing counter can count the number of zero

crossings 30i in the waveform 29 of the track crossing signal to determine the number
of information tracks 3 the optical head (not shown) has crossed.

Referring to exemplary Fig. 6, there is shown a second embodiment according
to the invention. The apparatus comprises a sensor 14 for detecting a reflectivity level
of light reflected from the stoi’ag_e medium 1. The sensor 14 passes the reflectivity level
to a preamplifier 15. The preamplifier 15 generates a data signal which is indicative of
changes in the reflectivity level in response to data located in the information tracks 3.
The preamplifier 15 may contain a high pass filter, through which the data signal is -
passed. The prgampliﬂer 15 then passes the data signal to a track/hold selector 31.

The track/hold selector 31 generates a contro! signal in response to the data
signal. The track/hold selector 31 passes the control signal to a tracking error signal
generator 32. The sensor 14 also passes the reﬂectlvnty level to the tracking error signal
generator 32. -

- The tracking error signal generator 32 generates a tracking error signal in

' response to the reflectivity level from the sensor 14 and in response to the control signal
from the track/hold selector 31. When the data signal does not indicate that changes
in the reflectivity level are in response to data located in the information tracks 3, the
control signal directs the tracking-error signal generator 32 to generate the tracking error
signal in a standard manner known in the art. However, when the data signal indicates
that changes in the reflectivity level are in response to data located in the information
tracks 3, the control signal directs the tracking error signal generator 3210 generate a
flat waveform for a short period of time. -The tracking error signal generator 32 then
pajsses the tracking error signal to a track crossing signal generator 33. '

The track crossing signal generator 33 generates a track crossing signal, which
is a square waveform from the tracking error signal. The track ci'bssing signal indicates
the number of changes in the reflectivity level indicated in the tracking error signal. A



The sensor 14 al so passes a signal representing a returning optical pattern
to a tracking error signal generator 17. Tracking error can be, and usually
is generated by split or quad detectors. Quad sum detectors (outputting the
sum signal of the quad detectors) for servos can also generate track
crossing indications. As shown in.Figs. & and 7, a "bipolar" signal,
generated by split detectors in push pull represents the pattern produced
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track 3. segment 34 by the waveform segment 36.

- Inline 72, there is shown a waveform 37 of an uncorrected trackmg error signal
generated by a tracking error signal generator according to the prior art. The waveform
37 has zero crossings 38 which correspond to changes in the reflectivity level in
response to the optical head (not shown) crossing an information track 3. The
waveform also has a waveform segment 39 corresponding to the time segment 34 when
the optical head (not shown) is crossing a header segment 8. The waveform segment
39 plots indicates changes in the reflectivity level in response to data within the header

| segment 8. The waveform segment 39 has zero crossings 40 which corréspond to
those changes. A track crossing signal created from this waveform 37 would appear
similar to the waveform 286 in line 53 of exemplary Flg 5, and could not be relied on
accurately by a track crossing counter.

In line 73, there is shown a waveform 41 of a corrected tracking error signal
generated by the tracking error signal generator 32. The waveform 41 is generated as
follows. When the changes in the reflectivity level are low frequency, the tracking error
srgnal generator 32 generates a tracking error srgnal in the standard manner known in
the art. This is represented by a waveform segnment 42. However, when the tracking
error signal generator 32 detects a higher frequency change in the reflectivity level,
corresponding to the waveform segment 39 in line 72, the tracking error signal generator
32 looks at the data signal represented by the waveform 35 in fine 71. If the data signal
is not flat, as in the waveform segment 38, the tracking error signal generator: 32
generates a flat waveform segment 43 at the amplitude of the tracking error signal just
prior to the detection of the high frequency changes in the reflectivity level. Once the



5 In operation a seek is performed fromthe initial track 10 to the
target track 11. A track crossing nunber is generated, which is equal to

t he nunber of tracks between the initial track 10 and the target track 11.
The optical head (not shown) is noved fromthe initial track 10 toward the
target track 11. The enbodi ment of the ifhvention, as described above,
responds to light reflected off the storage nedium1l to g_enerate a track
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y conpongat 1 446 | S '
plotted a?% ‘&%‘{gf?%"trgr?@Eﬁqugﬁgﬁez@%éﬁg%ﬁ%ﬁq ﬁﬁgf\éégﬁéelgwr%ﬁ‘?'%ggfgwtﬂgms eek
at the | eline Zaof tine: cerigcted trdckingesrorsignaleloesgiot havazere geossingsehiringsthe
i ndi cat esg ' ' LCaleh : | ' ar
sognont - gumersefent B8 Bolroghdhllc @ the 28/ rastings WO TTharffe 1he hifhudy BEZUST
error si gf@ssigas dddn the wavelnam di accuraielyindicates dha nuabee phinfermationtracks
wavef or m ggrmdqﬁrmecdmﬁgi Weéed fhbt sREWARt i ng that the optical head (not
shown). . has cro‘i‘senfjg i nf qr n&t ion t r%?k 3, TFe wavef orm se nt 22 dyring
the time segneltiNfy4 fsie it AloWR RIvavETomL#? Of 8 frack pigssing geRertef fse
to data wetrackdresdingdignabgemerator@3. Birvawaeefoira Afeis &f square agivefdrnaf thes
zero cros : . : :
gener at o NepdPrn 1 drife boddid fallhbdt B generdiad bl ¢ f65H ol Sinal
(not showagneraten 3p Jherwavefoan Abof thectaciycrossing sigral hasazaroicrossings 46 n
i A A Vi B LA P A<
Et or gge JTﬁere ore, a track crossing coun{oer can count t?\e number of zero c}/oss?ngs 4é |rn he
~ waveform 45 of the track crossing signal to determine the humber of information tracks
3 the optical head (not shown) has crossed. .

It will be obvious to one skilled jn the art that modifications to the above

description of the invention may be made without departing from the spirit and scope of
the invention. 'l_‘h'e scope of the invention, therefore, is indicated by the appended

claims rather than the above description.



medi um 1. As shqm,Shgemas\g@Aﬁq{egggga 24 is reI atively flat except at a waveform

segnment "25 during nt 19 where data within t ,
8 may cause changg &rﬁw reflectivity | evel . The dajt BHISi SHEET HAS BEEN
t her efrore i ndi cat gnent .19 by t he waveforms gmantREEEACED

In line 53, there is shown a waveform 2690f an uncorr ect e—tTATRCTUSS] Ty
si gnal gera.ﬁrat ed by a track crossing signal generator according to the
prior art. vvaveform 26 has zero crossings 27 corresponding to the zero
Crossi ngs 21 oft. tAmetteodsfoo mavirgy arf optical head fromareinitiat traclg(19) to aitavgettrack he
wavef or m ; | z gs
23 of 1 he (L ory 6 st8PSes i ) Halfip data SRANGEPAYCRS ()inthbn; EipURT i O
28, howevétepsfe not indicative of the optical head (not shown) crossi ng an

information tr aékerﬁ'nmﬁgté Q@équgﬁhg%@g&m iﬁaﬁlaﬁn§ dribRr td?%a"HJ W&%k? C(§)

cr055|ng si gna

zero crossings 27, .28.1n
gener at or ! epg@@.ﬂ/ %‘gﬁlﬁﬁa‘ikl'@m@ﬁoeﬁéwmﬁtftﬁﬂﬁ(l | he 53, the track crossing
counter would hmvmg said optical head from said initial track (1 0) toward said target traclo (11);

e o e e BBy v B AL ol LB BT o, 052! nee
responsi ve to detivingra trackingzateor signataasporive to saldl reflectivitydavel; iwheteinaa
[Tk SRR 00 B s o Sl 188 0 M B DA
to sald opfical head crossing one of sand tracks (3) and second zero crossings (23)
corresponding to changes in said reflectivity level in response to said data;
deriving a data indicator sighal from said reflectivity level, wherein a waveform
(24) of said data indicator s_ignal has indicator points correspénding to said second zero
crossings (23); e |
ihcrementing atrack é:o_unt number for each said first zero crossing (21); and
terminating the step of moving said optical head when said track count number

equals said track crossing number.

2. A method'for moving an optical head from an initial track (10) to a target track
(11) on a storage medium (1) having data arranged in tracks (3) thereon, comprising the
steps of: - :

determining a track.crossing number indicating a number of said tracks (3)
between said initial track (10) and said target track (11);

moving said optical head from said initial track (10) toward said target track (11);

. measuring a reflectivity level of light from said storage medium (1);

deriving a data indicator signal responsive to said reflectivity level, wherein a
waveform (35) of said data' indicator signal has indicator points corresponding to
changes in said reﬂectlwty level in response to said data;

deriving a tracking error signal responsive to said reflectivity level and sald data
indicator signal, wherein a waveform (41) of said tracking error signal has zero crossings
(44) corresponding to said optical head crossing one of said tracks (3) and constant
amplitude segments (43) corresponding to said indicator points;

incrementing a track count number for each zero crossing (44); and

terminating the step of moving said optical head when said track count number
equals said track crossing number.
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track crossi n@!s %6r 18 only generates a zera crossi ng ‘30 when
both of the fo | ons are satisfied. First, therwevetor-m20—of
t he tracking e i ndicate a zero crossing 21 THSc SHEET HAS BEEN

waveform 24 of the data SI gnal must not i ndi cate that data}fromBERLAGERder

segnent 8 is causing the zero cr055|ng 193 1¢ both condi ti ONS are

S et of 5. HreseachEs Sa0eind oL aEaChEsEliotfaf FIF B8 oy gpgpde ! o

crossi ng&ragk (1n) tore avetoedge métﬁumf (1) hieavingh clata rasemiged i tracks (3) thereomi ne

t he nunbgom%nsmaforrratlon tracks 3 the optlcal head (not shown) has
crossed. Referring to exerrpl ary ' there is shown a secgnd
embodi ment  acasensorf 1dbfar measwing & l’@ﬂeCtWKE |Q¥9b@ﬂ!ﬂ'\§§’°5bﬁ?)¢|s£@§98 nmeGiuRy 14
for dete? ng a reflectivity level of light reflected fromthe storage

medi um 1. )T

he sensor 14 passe the reflectivit evel lifier .
The preanpl i f Relracking @Rer zﬁt‘gﬂ,a gengratog i(‘gﬁ ’iesﬂﬂﬁﬁ'tﬁe it qallfg r‘g%é)qt'\‘/ﬁ%ve&h nges
in the rthﬁﬁ la\tratdmigeamir sighal, ¢Hepein@ wavelora(20) ohsaid tiacking emonsignathdson
tracks 3. rean 5 may contain a high pass filter, through which
t he datafﬁ &Fré‘? égg he preanplifier 15 then passes the data si gnal
to a track/ holacpremhphﬁenﬂ&)]responswetGBatdtreMWHbleNebfefmefaﬂmaQét?eﬁ'%@s a

control %’%?&htsrbolq &ﬁﬁgﬁhﬁ? %? ﬁ’iﬁ sSih 3R refikBfvi Ié@&llﬁ%ébo‘i@b%tsﬁid 31

passes the con error signal” generator 32. The
sensor l4lafdiso passes the reflect|V|ty | evel to the tracking error si gnal

| ?fggrk:'i;or e?rzo a tgaltckncroég'ﬁg élbﬂéi‘géi@rﬁbf mg%ﬁmbw??e Ieamttackﬂﬁ; gmlgmdsfoansor
14 and | oerach SIBTRb trefls CERSRNG oty tertin ey Hiatel Hewk KiteseCPabath s
Y\henl t he sdabad 2banerossings (228) ootrespondirtpto said figet zerocrossings(2628),dndy
evel are inr ol i kinofd
control si gnal %ﬁ%iﬁgg%ﬁggﬁnéﬁg%&%}‘}r%r ésélfdg&rit giﬂiag ‘gH%FF a'('%{:ener te
the traclsetegtan(16) dseqa shid inack eoasingsipnak geBeraterdiilg) tmptew@ntag%nefﬁiti%P
when the daf 3e8had Ocatsfsﬂtq‘én él}%héﬁ%aﬂﬁaatwstdhat irfib63 ickiahyjes GN Haidr €

In response to data e Information tracks 3, the control signal
.directs trﬁﬂethgtlb‘t%"bﬂﬁsﬁﬁnﬁﬁhﬁﬁ' f&Rrator 32 to generate a

4. An apparatus for moving an optical head from an initial track (10) to a target
track (11) on a. storage medium (1) having data arranged in tracks (3) thereon,
comprising: :

a sensor (14) for measuring a reflectivity Ievel of nght from said storage medium
M | |

‘a preamplifier (15) responsive to said reflectivity level for generatmg a data signal,
wherein said data signal |nd|cates changes in said reflectivity level in response to said
data; :
a tracking error signal g_eneratoi' (32) responsive to said reflectivity level for
deriving a tracking error signal, wherein a waveform {41) of said tracking error signal has
first zero crossings (44); ' : -

" atrack/hold selector (31) responsive to said data signal, wherein said track/hold
selector directs said tracking error signal generator' (32) to generate a signal of constant
amplitude (43) for a predetermined period of time when said data signal indicates
changes in said reﬂectivit'y' level in response to said data; and

a track crossing signal generator (33) responsive to said tracking error signal for
deriving a digital track crossing signal, wherein said digital track crossing signal has
second zero crossings (46) corresponding to said first zero crossings (44).
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flat waveformfor a short period of tine. The tracking error signal
generator 32 then passes the tracking error signal to a track crossing

si gnal generator 33. The track crossing signal generator 33 .
generates a track crossing signal, whichils a square waveformfromthe
tracking error signal. The track crossing signal indicates the nunber of
changes i rOPTECAL fSEEKING (METHOR | ANDAPPARAINUS) t he tracking error signal. A
7 track crossi n& counterﬁot 'shown) counts the nunber of changes in the

refl ecti viABSTRABT ORFHEDIBCLOSURE r ack crossing signal. Wen the track
Chon) "Ras. 1 paneAeelasa et nginig dnhigel o, ke e (1)
S BBk 6B oisds bl (TS L0 ORobCoFHEIR o b
t he secon@redsedds detarrrified] ardtthdioptioal hdzricib mdvedtewsnd tieotangetiteaghl (dtl).eA
"ort and RNy BFe{5liobERRAIE Spf ety BihBEdEa and JiraRil Gol "3
poi nt whersignabisserived fronethe reflectivitydewsl. Thedraskingreyror signal das dogntrue apd
e’ brcariot TGS IS0 chthtE! ARl Syt iammtston s Tabey)
the st or adevelebR\iRg indicaiorpeiRis carrspradingdeihealse indigafors,ef t{ﬂ%ﬂ PSERgRpt
at a wavefmfraticasiie aumber bihteendrited for @ack Glgadicaldr sfetracidabssingf dvdithehe
header s e%%%gél h%a'tﬁgl s&%‘ﬁgg when the track count number equals the total number of tracks
' ' (3) to be crossed. Another method is disclosed whereby a frack count signal is
generated from the tracking error signal and the data indicator signal. The track count
signal indicates track crossings corresponding to the true track crossing indicators in the
tracking error signal. An gpea_ratus is disclosed comprising a sensor (14) for measuring
the reflectivity level from a storage medium (1), a tracking error signal generator (17) for
generating a tracking error signal, a preamplifier (15) for generating a data signal, a
track crossing signal generator (18) responsive fo the tracking error signal, and a
track/hold selector (16) responsive to the data signal to direct the track crossing signal
generator (18) to generate a track crossing signal without the faise track crossing
\  indicators from the tracking error signal. A second apparatus is disclosed comprising
a sensor (14) for measuring the reflectivity level from a storage medium (1); a
preamplifier (15) for generating a data signal, a tracking error signal generator (32)
responsive to the reflectivity level for deriving a tracking error signal, a track/hold -
selector (31) to direct the tracking error signal generétor (32) to generate a signal of
constant amplitude (43) for a predetermined period of time based on the data signal,
and a track crossing signal generator (33) responsive to the tracking error signal for
deriving a track crossing signél indicating the crossing of an information t_rack by the
optical head. | |

FIGURE 4



changes in the sumreflectivity level. The data signal therefore indicates
the ti me segnent 34 by the waveform segnent 36. Inline 72, there is
shown a waveform 37 of an uncorrected tracking error signal generated by a
tracking error signal generator accordlng to the prior art. The waveform 37
has zero crossings 38 which correspond @ changes in the reflectivity |evel
in response to the optical head (not shown) crossing an information track
3. The waveform al so has a waveform segnment 39 corresponding to the tine
segrment 34 when the optical head (not shown) is crossing a header segnent

8. The waveform segnent 39 pkots indies .-anges in the reflectivity

| evel in response to data w YhMi<the_hes & The wavef orm segnent
39 has zero crossings 40 whicH cor r espefe shanges. A track
crossing signal created fpomthis wavef@grm 37 Wweyl d ampear simlar to the
waveform 26 in,line 53 of ¥xerfpl ary Eigd—E Qt be relied on
accurately by $\$qgck gr ossYg counter. 8, there is shown a
wavef orm 41 of a corrgcteg/ tragking e by the tracking

error signal generatgr 32. Thé Waye€torm )6 Lol gows. When

t he changes in the rBfl gt iy ty Afwavel arf A fhe tracking error
signal generator 32fgengratgs g tragki ng ] @ standard
manner known in thefart]l. THis [s hephesant e payef of m sfegnent 42,
However, when the tfack |ng er rjor S|gn gner at or } 32 {det ¢ct s| a hi gher
frequency change injth I toj t he wavef orm
segnent 39 in line | ooks at the
data si gnal N ) t e data signa
is not flat, i i erfor signal
generator 32 generatds a\f | at litude of the




8 changes in the reflectivity level return to a | ower frequency, the
tracking error signal generator 32 returns to generating the tracking error
signal in the standard manner. The waveform 41 of the corrected
tracking error signal has zero crossi2%§i44 i ndi cating that the optical
head (not shown) has crossed an infor on track 3. Unlike the waveform 37
inline 72 of the uncorrected tracking error signal, the waveform4l in
line 73 of the corrected tracking error_signal does not have zero crossings
during the tinme segnent 34 correspgrding to the zers o4si ngs 40.
Therefore, the nunber of zero creSsings 44 ¥ n the watefQrm 41 accurately

i ndi cates the nunber of inforpation 3/crosSsed by e optical head
(not shown). In line 74 j of a track
crossing signal geperated b e ! generQt or 33. The
waveform 45 is a squa A ¢ e co\rected
tracki ng error signal gerferat/ed by i ¢ 1-,a:ﬁ:;ptor 32.
The wavef orm 45 of the tfac 3 RAQS, 46
corresponding to the zefo cfoss | "'? t he tracking
error signal. Therefore i ' Zount\ t ha nunber of
Zero crossings 46 im the e X ack crossimng silgngdl to
determ ne the n ef oft+ § 3 € optrcal Jheafl (ot shown)
has crossed. It 1§ oréNskil l ed i nfthel art] t hat
nodi fications to thp abb t he iwvent freQ /may /be gade w t hout
departing fromthe spiri it nvent\g s Qpe o{ t he
invention, therefore, is pended &l 3 y gr an the
above descri ption.
’ 10
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9 1. A nethod for noving an optical head froman initial track to a
target frack on a storage nedi um having data arranged in tracks thereon,

conprising the steps of: determ ning a track crossing nunber
i ndi cating a nunber of said tracks bet§?gn said initial track and said
target track; novi ng said optic head fromsaid initial track

toward said target track; measuring a reflectivity level of |ight
fromsaid storage nedi um passing said reflect|V|ty | evel through a
hi gh pass filter a data 28 ator sigpal, wherein a waveform of
said data indic has i ndi cato ‘ espondi ng to changes in

said reflectivit deriving a
aaave tQ, said
vefo?n :

tracki ng error sf gnal and said data
i ndi cator siad i

has zero

and constant a

i ncrenenting a
25
53 21 27 28
LJ U U
54 30 30
BEGINNING ;.t - END
OF SEEK 19 OF SEEK
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termnating the step of noving said optical

nunber ®equals said track crossing nunber.

an optsical head from an

optical head fromsaid i

initial track to a target
medi um havi ng data arranged in tracks
determning a track crossing nunber i
between said initial track and said target track
nitial track toward said target track

ﬁ%kgreon,

conpri sing

head when said track count
2. A nethod for

track on a storage

t he steps of:

ating a nunber of said tracks

novi ng sai d

10 measuring a reflectivity level of light fromsaid stofage

medi um passing said reflectivity |evel

obtain a data indicator

| evel in response to sai

d dat a;

14—~

SENSOR

15—

PREAMPLIFIER

31—

through a high pass filter to
signal, wherein a waveform of said data indicator
signal has indicator points corresponding to changes in said reflectivity

TRACK /HOLD

TRACKING | —32
ERROR
TRACK L —33
CROSSING




deriving a fracking error signal responsive to said reflectivity |evel and
sai d daj'a indicator signal, wherein a waveform of said tracking error
si gnal -has zero crossings corresponding to said optical head crossing one
of said tracks and constant anplitude Eyg% ments corresponding to said

Kk

i ndi cat or points; generating a count signal fromsaid tracking
error signal, wherein a waveform of said track count signal has track
crossing points corresponding to said zero crossings; i ncrenenting a

track count nu
termnating th
nunber equal s

er for each said track crossing point; and
step of noving said optical head when said track count
aid track crossing nunber. 3. A nethod for noving

an optical head froman initial trackig arget track on a storage nedi um
havi ng data arrjanged in track hereon rising the steps of:

det er mi ni ng'1 rack crossipgr |nd| ng a nunber of said tracks
between said imitial track and saldﬂtar t rack; nmovi ng said
optical head frlomsaid initial track to said target track

measuring a refjlectivity level of |ight m sai d storage medi um

passing said rdflectivity |evel through igh pass filter to obtain a data

37 I

79 38 38—~ 40 38
Iy

41 43
73 44 44 - 44

' 4-2\ {
45
74 46 46
BEGINNING | o | END
OF SEEK a4 | OF SEEK



. . . . . . . -  qpos07-2
i ndi cator signal, wherein a waveform of said data indicator sigpal has

I ndi cat,or points corresponding to increases in frequency of changes in said
reflectivity |evel; deriving a tracking error signal responsive to
said reflectivity level and said data indicator signal, wherein a waveform
of said tracking error signal has zero crossings corresponding to said
optical head crossing one of said track and constant anplitude segnents
corresponding to said indicator points; . i ncrementing a track count

Tovi ng sai d-opti 8 16 BEVER 8F ppRER tadh fromt £ MBS AR LS 11b8E ok
crossing fegkeh.a storage mediun’haWihg data %i’ra'ﬁ@éhrlg,t%kgﬂhél‘é@n, BeAprisiiym an

initial track to a target track on a storage nmedi um having data arranged in
tracks thBresteps@ipri sing the steps of: determ ning a track

crossi ng nunber, i ndi.cating a nunber of said tracks between sai,d initial
track and sai q9e ?@HF‘"&%&??‘( crossing “Hﬂﬁqq{dné' ﬁn%ﬁt'?lt‘f.ﬂ&ghgﬁ "rjg'@rﬁ%al d
initial tbafedpsaidinkl ttabRddisdid ¥rget track;  Measuring a reflectivity
| evel of light fromsaid storage ned 0m passing said reflectivity

| evel through andvigd spicsepticdlhead: foormlsaid initialdeack towatd caidtargetiratk;
wherein a waveform of said_ data indicator signal, has indicator points
correspondi ng tREFTHINGR E=fiectivity dexrl of Jigbt frefusRjd Storrgesnadiuan) ecti vity
passing said reflectivity level through a high pass filter to obtain a data
" indicator signal, wherein a waveform of said data indicator signal has indicator
points corresponding to changes in said reflectivity level in response to said
data; |
deriving a tracking error signal responsive to said reflectivity level and
said data indicator signal, wherein a waveform of said tracking error signal has
zero crossings corresponding to said optical head crossing one of said tracks
and constant amplitude segments corresponding to said indicator points; .
incrementing a track count number for each first zero crossing; and
terminaﬁng the step of moving said optical head when said track count

number equals said track crossing number.

2. A method for moving an optical head from an initial track to a target
track on a storage medium having data arranged in tracks thereon, comprising
the steps of:

determining a track crossing number indicating a number of said tracks
between said initial track and said target track;

moving said optical head from said initial track toward said target track;

REPLACEMENT SHEETS SG
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| evel ; deriving a tracking error signal responsive to said
reflectivity level and said data indicator signal, wherein a waveform of
said tracking error signal has =zero crossings corresponding to said
optical head crossing one of said tracks

12 and constant anplitude segnents corresponding to said indicator

poi ntss; generating a track count silgnal fromsaid tracking error
signal, wherein a waveform of said track count signal has track crossing
poi nts corresponding to said zero crossings; i ncrementing a track

count nunber fomeastringa teflactivity laveb of lightfromtsaidistorage mediuey; i nati ng t he
- Dt A e S
an initial jddigfbr sgnal, Witiérdin a waveform of said data indicator signal has indicator
points corresponding to changes in said reflectivity level in response to said
data;
deriving a tracking error signal responsive to said reflectivity level and
said data indicator signal, wherein a wavéform of said tracking error signal has
zero crossings corresponding to said optical head crossing one of said tracks
and constant amplitude segments corresponding to said indicator points;
generating a track count signal from said tracking error signal, wherein a
waveform of said track count signal has track crossing points corresponding to
said zero crossings; |
incrementing a track count number for each said track crossing point;
and
terminating the step of moving said optical héad when said track count
number equals said track crossing number.

3. A method for moving an optical head from an initial track to a target
track on a storage medium having data arranged in tracks thereon, comprising
the steps of:

determining a track crossing number indicating a number of said tracks
between said initial track and said target track;

moving said optical head from said initial track toward said target track;

measuring a reflectivity leve! of light from said storage medium;

passing said reflectivity level through a high pass filter to obtain a data

e



track on a storage nmedi um having data arranged in tracks t her eon,

conprising the steps of: determ ning a track crossing nunber

i ndi cating a nunber of said tracks between said initial track and said
target track; novi ng said optical head fromsaid initial track
toward said target track; measuring a reflectivity level of |ight
from:said storage nedi um deriving a data indicator signal
responsive to said reflectivity level, wherein a waveform of said data

i ndi cator signal has indicator points corresponding to changes in said
ref | ecti viindicataredighal, nhepeinsewavefoaimdofisaid data indicatod signal hgs indicatoki ng

OBk A RIS B R A

Crossings @eQkj-esponding to said optical head crossing one of said tracks
and constant anplitude segments corresponding to said indicator points;

i ncrenenting a Hedvingeotratking e signaleesporsive to saidorefieotivityrigvelanti
termnating the step of npving said optical head when said track count
13 nunbefaidflatadndigatersignal. wherain agvavefeen of said tracking error signal has
" zero crossings corresponding to said optical head crossing one of said tracks
and constant amplitude segments corresponding to said indicator points;
incrementing a track count number for each first zero crossing; and
terminating the step of moving said optical head when said track count

number equals said track crossing number.

4. A method for moving an optical head from'an initial track to a target

track on a storage medium having data arranged in tracks thereon, comprising
. the steps of: '

determining a track crossing number indicating a number of said tracks
between said initial track and said target track;

moving said optical head from said initial track toward said target track;

measuring a reflectivity level of light from said storage medium;

passing said reflectivity level through a high pass filter to obtain a data
indicator signal, wherein a waveform of said data indicator signal has indicator
points corresponding to increases in frequency of changes in said reflectivity
level;

deriving a tracking error signal responsive to said reflectivity level and
said data indicator signal, wherein a waveform of said tracking error signal has

zero crossings corresponding to said optical head crossing one of said tracks

N O A



6. A nmethod for noving an optical head froman initial track to a target
track on-a storage nedi um having data arranged in tracks thereon,
conprising the steps of: determ ning a track crossing nunber

i ndi cating a nunber of said tracks between said initial track and said
target track; moving said optical head fromsaid initial track
toward said target track; measur i a reflectivity level of Iight
fromsaid storage medi um deriving a data indicator signal
responsive to said reflectivity level, wherein a waveform of said data

i ndi cat or - ghan@nsPat dnslitGaé LegRRINK égﬁﬁé{,sﬁma% 3id MdiBABEESIntd? sai d
reflectivity level 1 n response™to sai at a; deriving a tracking
error signal regeoesating atrackicduntSignal froiv saiddvadkirgdrreasignaltwhereili aat or
signal, wherein a V\?VE_f ormof said tracking error, signal has zero, crossings
cor r espondWRyeferm of saidjrackesount siona! has tracksressinaRaints GArasPoRding:thst ant

anpl i tude S fesponding to said indicator points;
generat i hgggﬂ{?éaygkcrgg%'hgébi gnal fromsaid tracking error signal, wherein a

wavef orm of sai dnéreamntinglantragk ¢daht Ramber feikeadtpsaiditeadkotrobsingpoints pondi ng
to said zero crossings; I ncrementing a track count nunber for each

sai d track adossi ng point; and termnating the step of noving said

nunor, o " Bl AR ST B ey, SRR BeRlivhar MR, o

track to a AuhBé equals said track crossing number.

5. A method for moving an optical head from an initial track to a target
track on a storage medium having data arranged in tracks thereon, comprising
the steps of:

determining a track crossing number indicating a number of said tracks
between said initial track and said target track;

moving said optical head from said initial track toward said target track;

measurting a reflectivity level of light from said storage medium;

deriving a data indicator signal responsive to said reflectivity level,
wherein a waveform of said data indicator signal has indicator points

corresponding to changes in said reflectivity level in response to said data;
deriving a tracking error signal responsive to said reflectivity level and
said data indicator signal, wherein a waveform of said tracking error signal has
zero crossings corresponding to said optical head crossing one of said tracks
and constant'amplitude segments corresponding to said indicator points;
incrementing a track count number for each first zero crossing; and

terminating the step of moving said optical head when said track count

I



14 track on a storage nedium having data arranged in tracks thereon,
conprisi,Ag the steps of: ~ determning a track crossing nunber

i ndicating a nunber of said tracks between said initial track and said
target track; novi ng said optical head fromsaid initial track
toward said target track; measuring a reflectivity level of |ight
fromsaid storage nedi um derivin data indi cator signal
responsive to said reflectivity level, wherein a waveform of said data

i ndi cator signal has indicator points corresponding to increases in

frequency I Sl I LM | evel ; deriving a tracking
error signa mfé%@%@ﬁ%ﬁ\%@ghg&cﬁg#ﬁé Q}éﬁa\%rty | evel and said data indicator
signal, wherein a waveform of said tracking error signal has zero crossings
corresponding to said optical head crossing one of said tracks and constant
anpl i tude segneft & wethed fyaeviggran epliealinegidfeemanigitial drack to a target

T et | R oh G A Pl g B el in 366 EiEOb mPAi,
nunber equmesstgggq,f;t rack crossing nu_rrber :
' determining a frack crossing number indicating a number of said tracks
between said initial track and said target track;
moving said optical head from said initial track toward said target track;
measuring a reflectivity level of light from said storage medium;
deriving a data indicator signal responsive to said reflectivity level,
wherein a waveform of said data indicator signal has indicator points
corresponding to changes in said reflectivity level in response to said data;
deriving a tracking error signal responsive to said reflectivity level and
said data indicator signal, wherein a waveform of said tracking error signal has
zero crossings corresponding to said optical head crossing one of said tracks
and constant amplitude segments corresponding to said indicator points;
generating a track count signal from said tracking error signal, wherein a
waveform of said track count signal has track crossing points corresponding to
said zero crossings;
incrementing a track count number for each said track crossing point;

and

terminating the step of moving said optical head when said track count
number equals said track crossing number.

7. A method for moving an optical head from an initial track to a target
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8. A nethod for noving an optical ‘head froman initial track to a t ar get
track on-a storage nedi um having data arranged in tracks thereon,

conprising the steps of: determ ning a track crossing nunber

i ndi cating a nunber of said tracks between said initial track and said
target track; novi ng said optical head fromsaid initial track
toward said target track; measurtfhg a reflectivity | evel of |ight
from sai d storage nedi um deriving a tracking error signal

responsive to said reflectivity |evel,
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corresponding to increases in frequency of changes in said reflectivity

| evel ; the si¢psiofi ng a data indicator signal responsive to said

flectivity | d. said data indicat ' . wherei f f
Sai d tracki g oHPlRTENGRA (REE chse PUTtes Jadicame b Lt S EPGEpt | cal
head Crossb@ﬂm@é\?s&{d diﬁlﬁiagtrhﬁﬁ%'ﬁap%tté@%%%k; anpl i tude segments

corresponding to sa ndi cat or
moving said optical head from said initial track toward said target track;

measuring a reflectivity level of light from said storage medium;

deriving a data indicator signal responsive to said reflectivity level,
wherein a waveform of said data indicator signal has indicator points
corresponding to increases in frequency of changes in said reflectivity level;

deriving a tracking error signal responsive to said reflectivity level and
said data indicator signal, wherein a waveform of said tracking error signal has
zero crossings corresponding to said optical head crossing one of said tracks
and constant amplitude segments corresponding to said indicator points;

incrementing a track count number for each first zero crossing; and

terminating the step of moving said optical head when said track count
number equals said track crqssing number.

8. A method for moving an optical head from an initial track to a target
track on a storage medium having data arranged in tracks thereon, comprising
the steps of:

determining a track crossing number indicating a number of said tracks
between said initial track and said target track;

moving said optical head from said initial track toward said target track;

measuring a reflectivity level of light from said storage medium,;

deriving a tracking error signal responsive to said reflectivity level,
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generating a track count signal fromsaid tracking error signal, wherein a
waveform of said track count signal has track crossing points correspondi ng
to said zero crossings; increnenting a track count nunber for each
sai d. track crossing point; and termnating the step of noving said

optical head when said track count nunbfg equal s said track crossing
numnber . :

wherein a waveform of said data indicator signal has indicator points
corresponding to increases in frequency of changes in said reflectivity level;
deriving a data indicator signal responsive to said reflectivity level and
said data indicator signal, wherein a waveform of said tracking error signal has
zero crossings corresponding to said optical head crossing one of said tracks
and constant amplitude segments corresponding to said indicator points;
generating a track count signél from said tracking error signal, wherein a
waveform of said track count signal has track crossing points corresponding to

said zero crossings;

incrementing a track count number for each said track crossing point;
and

terminating the step of moving said optical head when said track count
number equals said track crossing number.
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