Met hod for Readi ng the Data from a Rotat.ing D sk-type Recording Medi um The
i nvehtionr concerns a nethod for reading the ‘data froma rotati ng di sk-type
recordi ng medi um on which the data are recorded in helical data tracks or
in cen)centri c circles in that a scanning device is guided along the data
tractks/ by neans of a tracking regulation circuit in which recordi ng nmedi um
the address of every single point of the regording nedi um where the
scanning device |l oses the data track is stored in a nenory, and in which

t he tracking regul ation ci fM&Ko&ﬁrM@ﬂﬁdﬂa&ﬁ?@iﬁ%RﬁtﬁngegU' ating
signal in order to guide the scanning device back onto the data track which
is td e scanned.- A known pl aybacRisketype Recording Mediyme r ot ati ng recodi ng
nmedia with helical a tracks is the pl ayer..In a_ CD _player, an optical
scanni ng device sca@eﬂiﬁnﬁ@ﬂ%ﬂ%ﬁeﬂ Fé%fe@flmﬁth%d%talﬁl%acorrpact di sk

{ocused onto %@weﬁs%%ﬁéﬁéﬁcﬁﬁmt sttty by

focusing regul gig Wkg’ﬂnﬁh ﬁh&'%&lﬁg &HQ&aﬁhP%al&e{n cgui des the

optical scanning device suc eami1Is ys gui ded al ong the
data tracks of ﬁ@ﬁdﬁﬂoﬁgw&ﬁ&mmmﬁa@cﬁm@ a recording

and reproduction apparatus defective sectors of the optical disk are stored

in a nenory. mehmmdnwhumﬂw@d&ssnfmdmlmmﬂnfﬁ@adl ng and

writing of data. Ap optlcal epr uctiqn par tus, i esc Lbed in
EP- A- 0139332, Wﬁoﬁﬂ &’S 3 o§¢ssdge§9ta P@EKRE of an opti cal

sensor apparatus. - nt AStGQ4 " ect position of
the sensing apﬁé{%@sammg ,aﬁ&%w@@chtﬁe qu]itl

b calculates and generates a regulating signal in order to guide the

- scanning device back onto the data track which is to be scanned.

A known playback device for disk-type rotating recoding media with
helical data tracks is the CD player.

In a CD player, an optical scanning device scans the helical data
tracks of a so-called compact disk by means of a light beam. Using an
objective lens, the light beam is focused onto the CD - the everyday
abbreviation for compact disk - by a focusing regulation circnit. A
tracking regulation circuit guides the optical scanning device such that
the light beam is always guided along the data tracks of the CD.

In US-PS-4821251 it is disclosed that in a recording and
reproduction apparatus defective sectors of the optical disk are stored
n amemory. The erroneous sectors are eliminated from the reading
and writing of data.

An optical reproduction apparatus. is described in EP-A-0139332, which
reads data from an optical disk by means of an optical sensor apparatus.



before thé | oss of tracking is stored, in order to return the sensing
apparatus as quickly as possible again to the data track to be scanned.
There is known from EP- A-0249781 an optical reproduction device which is
provided with an internediate store. The data read froman optical disk is
first/stored in the internedi ate store, before it is output. If there is a
| oss of tracking or focus, when no nore datd can be read, the data held in

of “data | 5 avalien Rk i ok DheaBeediteds i of HELIIR I Sophrab  cct
track and { 0CUsse RIS & SbAE inraBRkd b 8k Wicklnglat @

HOV\BV&@}', scr at €s Oor contam na or exanp st or

fingerprints, dppagitas abeuickly adysdssible afainte thesdata tratk tddel scghhedeam
arrives at a point which is contam nated, for exanple, by dust or a
fingerprint, it runs uncontrolled over the data tracks because the data are
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data track whiglk i$firet S6reiCRNMRbntdrindtiatt storesbefdreiitisbapuacdd by a few

data tracks radially inwards or outwards. The fracki ng regulation circuit
now cal cul at estheredisge hessaafetracking gl facus,gwhen mel more datatcanhbe reéaghttheeam

returns to the data jrack o be scanned., The data | ocated hetween, t he point
wher e the Iigrﬂatﬁ&lﬁlﬁi ﬁle %‘%ﬁ&tetsrtﬁ@ﬂst?}nﬁﬂtgﬁ’ﬁ b AR IPICTIURAOR  \her e
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data can be bréflgRdeorred track and focused, the intermediate store is again

filled with data. '

However, scratches or contamination on the disk, for example, dust

or fingerprints, impair the reproduction of the music. If the light

beam arrives at a point which is contaminated, for example, by dust or

a fingerprint, it runs uncontrolled over the data tracks becaﬁse the

data are no longer readable and because the tracking regulation circuit,

therefore, cannot generate a regulating signal any more. As soon as

the light beam scans a clean (uncontaminated) data track on the disk again
W the tracking regulation circuit checks whether the light beam is still

focused on the data track which is to be scanned. In most cases it is

displaced by a few data tracks radially inwards or outwards. The

tracking regulation circuit now calculates and generates a regulating

signal so that the light beam returns to the data track to be scanned.

The data located between the point where the light beam left the
data track to be scanned and the point where it returned to it is,
therefore, not reproduced. An interruption in the playback of the music
can still be avoided with a CD player if the lost data can be bridged




over by interpolation. However, if the contaninated or damaged spot on the
disk is.too large, then the listening enjoynent is spoilt by a disturbing
interruption in the reproduction of the nusic. Therefore, it is the object
of the invention to design a nethod according to the preanble of claim1l or
2 in guch a way that the data | oss caused by contam nated or damaged spots
on the recording mediumis as small as possgble. The invention solves this
task in that in a first method step a npdified regulating signal is

cal cul ated f r wer Riysinterpelatiasyu Hawener s ifgthg| contaminatest or damaged ispotehor y,

and that duri ver ubsequept readi ng.of the data on . recordin

medi ugyand upgﬂe%éﬁﬁﬁi E?é’b@&&r @‘ﬁ@ F GRIOYMERE 1% §P°‘H‘|]€V ?r&éh‘h’d‘%

regul ation cir t%r}" f}hm ﬁfee* : e nmenory the nodified

regul ati ng si glirila e ongil ng e?"@ Ee ggﬁﬁim\ﬁnoﬁggﬁi&has been reached in order to
keep the scanning device as near as possible to the data track to be
scanned. A second solution of the invention provides that, in a first

net hod step, the dathereforehdt isctherahjeet ofethie invention toedesign azmethodk ti ne,

t hat the.addr Sazg?oi. e\/tgkée}ia%gg&c . Ofs]t tBP Oi;‘Ieco di n r}sghﬂ*rg ﬁ\ﬁguelre t he
scanni ng devi ' | qfn\?%ﬂr t he
it al di . o » . .

cal cutat ed fragsg palse 1R Entablihecd or dthadBigc bn ROl Medign 10

circuit, in origdes saealbas $oséibke. scanni ng devi ce back onto the data track to
be scanned, said signal then being stored in a nenory, that, in a second
net hod step, each stored point is approached by the scanni ng device, that
the tracking regul gfjon circuit _receives_the store assog{gaﬁit ed first

modi fi ed regul ati ngl 2§ yventionsalyesthis fskyn; thatim & fixst methad $t€Rchi ng each
Mt a modified regulating signal is calculated from this first regulating

signal and is stored in the memory, and that during every subsequent

~

reading of the data on the recording medium and upon reaching each
one of the stored points, the tracking regulation circuit immediately
receives from the memory the modified regulating signal belonging
to the point which has been reached in order to keep the scanning

device as near as possible to the data track to be scanned.

A second solution of the invention provides that, in a

first method step, the data on the recording medium are read for

v a first time, that the address of every single point of the recording
medium where the scanning device loses the data track is stored in a
memory during the initial reading of the data, that a first modified
regulating signal is calculated from the regulating signal generated
by the tracking regulation circuit, in order to guide the scanning
device back onto the data track to be scanned, said signal then
being stored in a memory, that, in a second method step, each stored
point is approached by the scanning device, that the tracking
regulation circuit receives the stored associated first modified

regulating signal from the memory immediately upon reaching each




4 one of these points, in order to keep the scanning device as near as
possi bl e,'to the data track to be scanned, that a second nodified regul ating
signal is calculated fromthe regulating signal generated by the tracking
regul-ation circuit in order to guide the scanning device onto the data
track to-be scanned, said signal then being stored in the nenory, that the
second procedure step is repeated untilL -t hd direction of the tracki ng

devi ation or the sj of t.he nodif,ie equl,ating _si.gpnal. reverses, and that
ei ther the modPR§ thﬂees&&%‘. ﬁad“ﬁ'&ﬁ%go gﬁ'ﬂ’s gsc?ﬁ@"‘ge YRS 8F%i rection or
the nodified r + j rfl ahHEE i | Qéchd : rever sal
of di{ection i?Pgﬁklﬁggﬁg;@%%grtyﬁg%seque’gt?ﬁ? gasgl ng gﬁﬁgsdata of the
recordi ng nmedi rgpudatihg sighnab is calsulars] from thentegultingesignalcki ng regul ati on
circuit fromthe neory inmmediately upon reaching each one of the stored

poi nts. There generatedrby the magking regulation gieguitrinordevite guide thsecuti ng t he
ment hod according to the inventjon, Fig..2 a section of conpact di sk
with a cont am SEANGING deYice onighe data frick to.be scamedysad vggal s & oo
pl ayer which ig.; i%ﬁl@deinf Lt 0 5 ‘
i nvention. A rrg?%g [ turngiet Ee cokbggttt%?g%%?c Fggtglgégnge %/d an
optical scanni gatilletiedirédtitty ofthe tracking devidtionbee thd sightof theght beam L is
focused onto the disk CD by nmeans of an objective lens 0. Using a fine
drive F, the onjodified segulatingsignal meversess aindethat eithen thetmedifiednni ng devi ce
AV | .

a sm regulating signal causing the reversal of direction or the modified

regulating signal determined immediately before the reversal of

s direction is retained during every subsequent reading of the data

o

of the recording medium and that said signal is sent to the tracking
regulation circuit from the meory immediately upon reaching each
one of the stored points.

There is shown in:

Fig.1. a playback device for executing the memthod

according to the invention;

\v Fig.2. a section of a compact disk with a contaminated spot.




amount radially inwards or outwards, as indicated by the doubl e-headed
arrow. TFhie optical scanning device AV is nmounted on a spindle SP which is
driven by a notor M2. Therefore, the optical scanning device AV can be
noved™> n a radial direction so that the |light beamL can be gui ded al ong
the-data-tracks on the disk CD. The spindlesSP and the notor M2 are

desi gnated the coarse drive. In the normal requlating node, a regul ating
circuit MP rec@%oR¥ af Akigrgmeleor Fépynal lT%lc?%nat% plaYeR|wikkdthni ng
device AV, idesugathbé i flr Caxadtitdiny thienfb8hed, atéoraing toagkeéng error
signal TE, a requlating signal TF for the fine drive and a regul ating
signa&/ﬂTBf%ﬂv?éh}%%arse'drive. The fine and coarse drives work together
in such a-way that the light beamL is guided along the data tracks of the

di sk CD. Apart . 2 e Opki.C nj | GEs ress
AD of each currien.t ysgggln%ﬁgoi&?\f %hmﬁﬁggdéllg%‘@t%%fﬁg ?%gr%?%%qg?rcuit
MP. If the an g?E*-_‘-Jefé%ﬂmW%l@l%lﬁvekxnpﬁéps_aoﬁomhmlh’a_ﬂéﬂa%pbt, t he
regul ati ng gHd C1i ghdFhékm | 0L IEIRERIQY 888 LhaCdisk €D By mband! of Fan.
According tq §he nethfd described in &La|n11 the re uIa%$Q% circuit MP now
causes the VDT astUSihig @ FgesfEi®s Fo HRePRIRTEITR nory
S. As soon Gcdrhcbe agoved i ralativelito MRer ecannisg adévhedi Ay &rsmalBi gnal TE
again, it ‘1l Al .ght _be 0, he data
frack to boll ot ERLAFLY Mpledl i) oh¥fiprkd! a2 Mboated by Ofhd

' double-headed arrow.

: The optical scanniné device AV is mounted on a spindle

U SP which is driven by a motor M2. Therefore, the optical
scanning device AV can be moved in a radial direction so
that the light beam L can be guided along the data tracks on
the disk CD. The spindle SP and the motor M2 are designated
the coarse drive.

In the normal regulating mode, a regulating circuit MP
receives a tracking error signal TE from the optical
scanning device AV; the requlating circuit MP generates,
from the tracking error signal TE, a regulating signal TF
for the fine drive and a regulating signal TG for the coarse
drive. The fine and coarse drives work together in such a
way that the .light beam L is guided along the data tracks of

S the disk CD. Apart from that, the optical scanning device
AV sends the address AD of each currently scanned point on
the disk CD to the regulating circuit MP. If the light beam
now reaches, for example, a contaminated spot, the
regulating circuit MP no longer receives a tracking error
signal TE. According to the method described in claim 1,
the requlating circuit MP now causes the address of the last
point:registered to be stored in the memory S. As soon as
the regulating circuit MP receives a tracking errar signal
TE again, it determines the deviation of the light beam L




trackl ng deV| ation a regulating signal in order to direct the light beamlL
back onto the data track to be scanned. A nodified regulating signal is
calculated fromthis regulating signal and is stored in the nmenory S as

bel oﬁ'g’? ng to the stored point. This nethod is repeated at every

cont ani nat ed or danaged spot on the disk CD Fn order to store the addresses

of "all | poi mﬁoﬁﬂd:ﬂéﬁa&%?&ia&kedoﬁbdi éé@v\ﬂné&g&h@t?&@i% Sflro]Eheih@;]sore,h
not only a p0|nsoA_t ere.the |i oses the the
data track a’ﬁr (ﬁfeﬁ’dta 480 & ﬁ?gHgDH?%as"r%lb?ﬂ'a“t CE :?Eﬂ ‘%e‘iet?ﬁgl ng to
each point. the |L1qhtehelaayﬁabla0kodatoh‘eh¢|@¢1tamk iaarha/es':aainemhe af the
st or éd./poi NS, ‘i@;bl‘ﬂ I conpari son
with the stored'tﬂ%é{ res {%ﬂ&&gc g%%rggs)sggj %%teédﬁl (%uﬂﬁg%tql cal scanning
devi ce AV | Fagyemticd Stla%aaa\dftésgt@%@ew@% Heemmr%/as; hejeonging

regul ati ng &g &Hd J¥dred lpping.t he nodi fied regulating signal belonging to
this point fromof the nenory S and sends this signal to the tracking

regul ation circuit in order to direct the |ight beam back onto the data
track to be scafhéd aethodclibyrepeposdidt evdipe cmnﬁa&ﬂmmmraﬁiamggeﬁgnal S

enerated a di h clai r 1 HRe
merory S WY i it HSITEDN I GRS (18 Sord he BRI o' and
cont ani nat e@%ﬂ%ﬁ?ﬁ’é’edﬁh@p@lﬁ%éaﬁéﬁlm‘é@ﬁ@ Zeprlating mignaleodifi ed
regul ating $iH@HRAFHrY,e nSOlopdyl anhewep@iﬂtss ¥ e tdisK WD Wier? aneack of

t he di sk . e second pr re.step, ere ulat| C|rc | t has
Lhe o sk D1 BG Seqond Pige - Ee patte cerac A9 el ros
scanni ng democh.fé.\échmégmllata.ngosu.gnaﬂ mrbrllg:adg ftus séadl-eg:dmﬁ.ng si gnal ,
which is stored in the nmenory S, is sent

~ If in the playback mode the light beam L arrives at one

of the stored points, the regulating circuit MP detects this through
comparison with the stored address. When the address supplied by the
optical scanning device AV is identical to the address stored in the
memory S, the regulating circuit MP calls up the modified regulating
signal belonging to this point from of the memory S and sends

this signal to the tracking regulation circuit in order to direct the

light beam back onto the data track to be scanned as quickly as possible.

The modified regulating signals generated according to
\ the method from claim 2 are also stored in the memory S.

With the method according to claim 2, the addresses of
the contaminated or damaged spots as well as the associated
first modified regulating signals are stored in the memory S
after the initial playback of the disk CD. In the second
procedure step, the regulating circuit MP has the effect
that each of the stored.points is approached by the optical
scanning device AV and the associated modified first
regulating signal, which is stored in the memory S, is sent




to the tracklng regulation circuit. The tracking regulation circuit now
generates a regulating signal in order to direct the |ight beam L back onto
the data track to be scanned. A second nodified regulating signal is

cal culated fromthis regulating signal or fromthe tracking deviation and
iis stdred in the menory S instead of the firkt nDdified regulating si gnal .
Thi s second cedure ste | s repeated.for . ach to pi nt _unt ei t her
the direct |1b<ﬁ @? t 32 L0 ShTSHa FB?e% gs??ﬂtuiﬁ'

regul ating slgpudtrmmwwg&nerémaataemenedatﬁagnsdghaedlnegnﬁatiﬂg dixﬁuﬂ

stored i mmeg) atl%h’é e ) PRSI S LER BRLA" €rbRE £ 00er SuGHAEY Ora Lhe

modi fied regu g s | 'ated upon_reversa e sign renalns I n
the menory %?C¢Q FaTWAEiRG siepadyls pakcwbared ckrergelt i ng
signal . Duridgi aé&fz;afatq Q:fr tﬂemC@hee\eeta&kahgedétaEaﬂ&htamaie L arrives

at one of the st I nts | atj n rc p the

associ at ed %%ﬁ‘? %“?‘?ﬁf % d‘l?%% t é mlt.1 gp@‘?#%?‘%er to direct
the |ight bﬁsgnlnmingnuxgnaia data track to be scanned as cl ose as possible
behi nd the contam nated or danaged spot. The effect of the invention-type

nmet hod according to claim1 or 2 will now be explained by means of Figure
2. A section ofThis@anend drsicedprai shepi k& repeated dfem eacltieroxed, C, D

and E is stpavtht mﬁwr&&eﬁ\ ﬂfé"d&r@f:t@.lebﬁt §Ktﬁ8V€f§c@1xD@r&e\9.{at§f&t data
tracks B and The di sk, CD rot.ates ection |ndicated by the

arrow. Ther®f o‘?ree tktt%e%dg‘rﬂg)oé&ﬂft%‘mw? Fﬁgt‘ﬁtétélflgeﬁt‘g%?tl ofeYees .

Then either the modified regulating signal stored
immediately in the procedure step before the sign reversal
w or the modified regqulating signal calculated upon reversal
of the sign remains in the memory S; it is no longer
- overwritten by a new modified regulating signal.

During the playback of the CD, every time the light beam
L arrives at one of the stored peoints, the regulating
circuit MP calls up the associated modified regulating
signal from the memory S in order to direct the light beam
back onto the data track to be scanned as close as possible
behind the contaminated or damaged spot.

The effect of the invention-type method according to
claim 1 or 2 will now be explained by means of Figure 2.

A section of a compact disk CD with five helical data
tracks A, B, C, D and E is shown in Figure 2. A grain of
dust SK covers a part of the data tracks B and C. The disk
CD rotates in the direction indicated by the arrow.
Therefore, the light beam L moves in the direction of the
arrow from left to right along the data track B.

When the light beam arrives at point 1, no more data can
be read owing to the grain of dust SK and, therefore, a




arrow fromleft to right along the data track B. Wien the |ight beam
arrives+at point 1, no nore data can be read owing to the grain of dust SK
and, therefore, a 8 tracking error signal TE can no | onger be generated.
The aﬁgress of point 1 is stored in the nmenory S. However, w thout tracking
errer.%ignal TE the |ight beamL runs uncont& ol | ed over the data tracks
beyond point 1. In Figure 2 it runs, for exanple, three data tracks
radi al | y i nheadking €ntartsighalt Tthean noe longeln g gegelatiedn ctTheuit

recaptures | o} . . LT s oi nt 2 onwards. After
a short tin%?dgﬁgﬁ ?ﬁg§§f%%tpgg%E§¥§£%€;%b?%? E?ksﬁglgégulating circuit M
has recogni zed that the |ight beamis displaced three data tracks too far

{adi i! ly i nvar d?c_aw&?@f,efﬁtﬁnodﬁ t%%&ﬂig@uéfﬁoklegi thh.nQES%:HQaiiélf[Pt?S@amt ]
racki ng regul ating_circui i ct i,dés e li eamto poin on the
data track g ﬂi?ﬁhg?§°?5r%}el%€é?¥r?é%%hﬁ Pades tEg g%FXPPﬂgpg?'ﬁﬁai'i sin
cal cul at ed Figuréeh2sitemuhsy i fur sxampllegndhicees dataaltzracksoradiablyhe
menory S w r | LAl a e points 1 and
4 on the_da%g %?g%ﬁg %%%%q%6£ Egéﬁ%ﬁgghhg%.%gakﬁgiﬁi%ﬁpﬁgégﬁgﬁ. The
i nvention i iAWl batecaptiurer Khalicegyddesattnon &he data roagkeB feemeen
points 1 angodnpud ERbArds Parisddiel£@hozie taRLSr oMY thRe195AENpOimdiist SK.
I n accordance with t?e t hod ccqrdlng to,the invention deScribed in claim
1, the nodi fFeBCtRFufatt Eﬁiﬁiﬁtﬁﬁﬂé§ fcult MP has recognized that

the light beam is displaced three data tracks too far -

radially inwards. Therefore, it sends out a regﬁlating
. signal to the tracking regulating circuit which guides the
S light beam to point 4 on the data track B which is to be
scanned. A modified regulating signal is calculated from
this regulating signal and this is also stored in the memory
S with the address of point 1.

All data located between points 1 and 4 on the data
track B have not been scanned by the light beam L. The
invention is now based on the knowledge that not all data
located between points 1 and 4 but only a part thereof are
covered by the grain of dust SK.

In accordance with the method according to the invention
described in claim 1, the modified regulating signal present
in the memory S is sent to the tracking regqgulation circuit
‘when the disk is played back if the light beam scans point 1
on data track B. Therefore, the light beam is no longer
shifted to data track E but, for example, only as far as
data track D where it is captured by the tracking regulation
circuit at point 5. At point 6 on data track D, the
regulating circuit MP has recagnized that the light beam has
to be offset by two data tracks radially outwards in order
to again meet the data track B which is to be scanned.
Therefore, the requlating circuit MP generates a requlating




I n the nenDry Sis sent to the tracking regulatlon circuit when the disk is
played back if the |ight beam scans point 1 on data track B. Therefore, the
light beamis no longer shifted to data track E but, for exanple, only as
far aS\data track D where it is captured by the tracklng regulation circuit
at p0|nt ‘5. At point 6 on data track D, thef%egulatlng circuit MP has

recogni zed tha%qélhesd Itglgtt l%‘f‘l%”;lggﬁt geg‘% f;(szgtgb x%itqaotr{)‘%f:lg r adi el |y

outwards in‘ortder to again nee &5Eanned.
Therefore, ttragledulta pedndi 7coift the dahar tareskaBr‘elgmlatlmg‘-o besi gnal so

that the |igadigasm %a&eerrbeoaa&aﬁwﬁﬂcﬂaﬁestﬁeekb&ﬁ OrddY Hag! Of the

data track B which.is to be scanned he area of data, which has not been
read has shriffiHeBaradse %Wanlzx%Wae ?r%ﬁ?‘boﬁ’?ﬂtm’i } FO&A¥RE? Ton dat a
track B. TheomardetaftrdatkaBuwhi ch has not been scanned is further restricted
with the nethod specified in claim2. Upon initial reading of the data, the
| i ght beam noves frompoint 1 to point 2, further to point 3 and fromthere
to point 4 on d&he ereekoB. dakkewhich hkasendldern aainmed dsclfaimthér t he

address of %ﬂrﬂc@aﬂv}#&ﬁ eﬁeogée g {,%% fﬂ@éﬂ {h&hdgpu ating signal are

stored in the nenory S; said ating signal i's calculated in
the same manner as wth the nmethod according to claim1. In a second

procedure step, Upeininitialappagasdest arite tders) ofiesl fighd bEag hbods
regulating SLORRl S Ik BoihE b AR08 S0 £ dron Mheled"!

: to point 4 on data track B. Like in the method according to
claim 1, the address of point 1 and the associated first
modified requlating signal are stored in the memory S; said
modified regulating signal is calculated in the same manner
as with the method according to claim 1.

In a second procedure step, point 1 is approached and
the stored first modified regulating signal is sent to the
tracking regulation circuit. The light beam L is now
captured by the tracking regulation circuit at peoint 5 on
data track D. The regulating circuit MP recognizes at point
6é that the light beam has to be shifted two data tracks
radially outwards in order to again meet the data track B

.which is to be scanned. Therefore, it generates a
regulating signal which has the effect that the light beam
' is steered from point 6 on data track D to point 7 on data
track B. A second modified regulating signal is calculated
from this regulating signal and stored in the memory S.

In a further procedure step, the light beam once again
travels to point 1; as the tracking regqulation circuit now
receives- the second modified regulating signal stored in the
memory S, the light beam is already captured after data
track C and directed to point 8 on data track C. The
regulating circuit MP has calculated and generated a




capt ured by the tracking regulatign circuit at point 5 on data track D. The
regul ating circuit MP recognizes at point 6 that the |ight beam has to be
shifted two data tracks radially outwards in order to again neet the data
trackyB which is to be scanned. Therefore, it generates a regulating signal
mhich)has the effect that the Iight beami d0steered frompoint 6 on data
track Dto point 7 on data track B. A second nodified regulating signal is
cal cul at edrégoiathng skgudhtingpeinnd achdiatoredcknCt WeioknetgeSs | n a
further pragedytenelsfan Seed gindRNANGALIA LEAEIS SRLERI L do a5
the tracking regalatiron crrcuit now recelves the second np RAL regul ati ng
si gna|_,st oP@dsrAnRAd- nedokhied moedifiethramdabindasigndy 8ptured after

data trackcglailatbdeetefl £0iHoFeHuihtdhdg didralachdCstdhearegutnéi ng
circuit MP_has cal,cul ated and generated a 10 regul ati ng signal at point

9 of data PPREKYCahich steers the light beamonto point 10 of the data
track B which is to be scanned. Athird nodified regulating signal is

calculated fr LSy r [ 'éq?g t i ps ehirgﬁgy oi nt 1
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regul ationbepmchit FhectNacking regulRtull (QIEFULEgTPELIVRS SERMaFREFEm t he
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that, the | LG ancal Lo defL bt od uerds (0 as Lacksfhed gl g
light beam is deflected outwards to data track A. The
tracking regulation circuit catches the light beam L and
steers. it to point 11 of data track A. At point 12 of data

o track A, the regulating circuit MP, after it has recognized
at point 11 that the light beam has been displaced by one
data track radially outwards from the data track B which is
to be scanned, sends a regqulating signal to the tracking
regulation circuit so that the light beam is directed onto
the data track B which.is to be scanned. However, as with
this procedure step the sign of the tracking deviation, and
consequently the regulating signal too, has reversed, the
third modified requlating signal remains in the memory S.

However, it is also possible to calculate a fourth
modified regulating signal from the regulating signal
generated last and to store this in the memory S. As in

N both cases the optimum modified regqulating signal is found
- and stored, the play mode can begin.

When in the play mode the lighﬁ beam arrives at point 1
on data track B, the regulating circuit MP sends the optimum
modified regulating signal belonging to point 1, which is
stored in the memory S, to the tracking regqulation circuit.
This signal is either the third or the fourth modified
regulating signal.




steefs it to p0|nt 11 of data tragck A. At point 12 of data track A the
regul at,ing circuit MP, after it has recognized at point 11 that the |ight
beam has been displaced by one data track radially outwards fromthe data
trackyB which is to be scanned, sends a regulating signal to the tracking
regulzbion circuit so that the light beamis directed onto the data track B
which is to be scanned. Fbmever as with this procedure step the sign of

t he tracki ng devi ati.on, con uently the r gul a signal too, has
reversed, the thirdf ﬁli‘ﬁjmlr d@‘@éﬁ&d’? ¥1§8g§#ﬁ¥a r‘%ﬁ‘t&’?‘ﬁg%l % he nenory S.

However, it is 0sSihl al ¢ egulatlng

Si gna\l/ fromt Hﬁ‘%‘é@h? lrt% ‘gﬁ"@]ﬁﬂﬁ‘ ﬁﬁ%‘fé%%%ﬁé Qﬁgﬂga‘ﬂél?g?e this in the
memory S. As 'lgghl?%ﬂrrpﬁﬁﬁéstfﬂﬂn mmm; i3 e6h @@k peingiggnal is found
and stored, play node can b in the play node the |ight beam
arrives at pomntthl: data desck €y ﬂu’ln B; ptbllne 9rmgdhmttnrg( € amliftond/Eherends t he

opti mum nodi fi ed regul ating signal _ hel onging to poi nt 1, which is stored in
the nenory S, te@oimelQ packedata tgck B Whigl@ﬂ% tbe scamed. si gnal is either the
third or the fourth nodified regulating signal. If the third nodified
regul ati ng signal is stored in the nenory S as the opti num nodi fi ed

regul ating signal, @;%bﬂggalﬁzgﬂt fﬁgh{rgﬁﬁﬁ hboss ﬁﬁhﬂgoi}lt'@tdmi nt 2, on

further to point 8 on ta trac en to point on data track C and
fromthere to gmimnl:l 0fi dma ttiwekdAl ant fusghier Bo pointhl2 en datdbtraskdned. On the
ot her hand, the |ight beam noves frompoint 2 to

and from there to point 13 on the data track B, which is to be

scanned, if the fourth modified regulating signal is stored in

W the memory S as the optimum modified regulating signal.

The quantity of data which has not been scanned, as can be
seen from Figure 2, is considerably reduced by the method according

to the invention of claim 2.

The extent by which the quantity of unécanned data is reduced
'mainly depends on the size and shape of the contaminated or damaged
spots on the disk. The method explained by way of the example of
the grain of dust SK is performed at all the contaminated or damaged
\_ spots on the disk. |

A first examplary embodiment described in claim 3 provides
for the rotational speed of the disk to be increased while the
optimum modified regulating signal is being determined step .by step.
The time required for executing the method is thereby shortened.

In a second examplary embodiment of the invention, which

is described in claim 4, the operator can select whether to start

or stop the method according to the invention.



poi nf 11 On data track A, on further to point 12 on data track A and from
thete t,0c point 13 on the data track B, which is to be scanned, if the
fourth nodified regulating signal. is stored in the menory S as the opti mum
nodif+ ed regul ating signal. The quantity of data which has not been
scanneéd,- as can be seen from Figure 2, is considerably reduced by the

nmet hod according to the i nvention of claim2. The extent by whi ch the

gquantity of unscan ata is redu inI si ze. and shape
of the contam nate &‘dﬁﬁﬁ @&5 cﬁpgglef\neﬁ RIENidESned by
way of the ex all the
cont §nj, nat ed ggpgﬁmgeﬁggeggéﬂ@nséﬁ@gﬁ %@Pﬁg{@é{)@% ary enbodi nent
described in ¢édilatidg RBigls &S b&%térhﬁuéattyawe&al insthe eHelory if t sk to be

i ncreased whil e the optinum nodi fied regulating signal is being determ ned
step by step. lightbeameno émgereldsésntheedammtackglttmesermmtsd iThis tan eby

shortened. In_a second, exanpl ary _ enbodi nent of vent| ich is
descri bed in dedhmecase ihJogsxapiple, higisge has ¢ Yté"r Srdclglgr stop the

met hod accor di third exarrpl ary enbodi nent,
specified in é‘?]g?‘k‘.%g&g’lf’%?"ﬁga?’dtﬁ‘é@?@%es of any points and the
associ ated nodified regulating signals to be autonatically deleted in the
menory if the light beam no | onger |oses the data track at these points.
This can be the cade fofirthfexamplaryptmbodiments shittnis specified iy chlimnbed t he

disk to renove contam nation and fi,ngerprl nts. A fourth exarEI ary
enbodi ment, wiofters the eperater the pessihilihpEmanually deleting the ad esses

and the associated modified regulating signals in the memory at any time.

W,

According to a fifth examplary embodiment, described in claim 7,
the disks are provided with an identification; the addresses of the
contaminated or damaged spots as well as the associated modified

regulating signals are stored for each identified disk.

It is also possible, as the examplary embodiment specified
in claim 8 shows, to provide the disks in a magazine with an
identification which characterizes them as belonging to the magazine.
The addresses of the points and the associated modified regulating
signals are stored in order according to disk and magazine.

As the spots where the light beam loses the data track are
in most cases contaminated by dust or fingerprints, it is advisable
to recommend cleaning of the disk to the operator by means of an
visual and/or acoustic signal if there are one or more spots on the
disk where the light beam leaves the data track to be scanned.
A criterion for this could be, for example, the content of the memory.
The visual and/or acoustic signal can be generated as soon as an
address of a point is stored in the memory. For example, the text

"Clean disk” ‘can appear on an indicator device, a so-called display.




offers thé operator the possi bility of- nanually del eting the addresses and
t he, aSSOCIated modi fi ed regulating signals in the nmenory at any tine.
Accordlng to a fifth exanplary enbodi nent, described in claim7, the disks
are provided with an identification; the addresses_of t he contanlnated or
danaged: spots as well as the a5500|ated|nxﬁjied regulating signals are
stored for ea dentlfled IS t . Iary
enbodi nment sp?gl ent:. alq'm gulka%e ?o B"\W e'a]ic 4s“%'fn a rmagazi ne
with an i caran fa c;b;ta}m:m mt@rtanacrecozésng hmdasmbeim@mgwgmme

magazi ne. c%ﬁ@r%e%ﬁmﬁl@ BY ﬁEéné“thQelféﬁQ%é’érﬁd Bldbess of
reguliapin S|gnals are stored in“order according to disk, and magazi ne. As
t he spot sg*?me?r A4 LD iRfRYSFSmviigeesdiak E%l?&e{-'? acRRAFAi$k BRYRES e

cont am natsggg baaqhaio-wpﬁildwerrlebbmmngl and sreéprodading tdevieesirend cl eani ng
of the disk to the operator by means of an visual and/or acoustic signal if
there are one or nore spots on the disk where the |ight beam | eaves the
data track to be scanned. A criterion for this could be, for exanple, the
content of the nmenory. The visual and/or acoustic signal can be generated
as soon ‘as an address of a point is stored in the nenory. For exanple, the
text "Cd ean disk” can appear on an indicator device, a so-called display.
13 The invention is suitable for playback devices which scan a di sk-type
rotating recordi ng nmedi um w t hout maki ng contact, for exanple, by nmeans of
a light beam Exanples of this are CD players, video-disk players,
DRAW di sk pl ayers and magnet o-opti cal recordi ng and reproduci ng devi ces.
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14 Patent™ d ainms 1. Met hod for peading the data froma roftating disk-type
recordi ng nedium (CD) on which the data are recorded in [ raCcks
(A'B,C,D,E) or in concentric circles in which a scanni ndmummlmmllmv
gui ded al ong the data tracks by neans of a tracking regulsaticontcracus t,» -

during the initial reading of the data of the disk-type recordi ng nmedi um
(CD), the address of every single point (1)l4of the recording nmedi um where

t he scanni ng device (AV) |oses the daté tra& E Bg is stored in a nmenory

(S), and in which the tracking regul at #t cal cul ates and generates

a regul ati ng gi gnalygi r s QU h.C onto

t he Qg}a trac?'(B) D\’/\Illneln}:(@vﬁ%Eegaglgu@ggiﬁ%%?&fé%ﬁ%&ggégdﬁP%%ﬁgﬁg a first
net hod step a mediufi ¢AD)as WhidhtheSdAla ake irécordbd ih Metitall dad thduks regul ating
signal and then stored in the nenory (S), that upon reaching any one of the

stored poi nts (ALB,GiPikyor i konceptrc cenclesr imawhich ascanning slexiasf (AVR
e st or . ok e dgnedhe G Pl b inGigiat Focki SRS ch has
(5 whi on s BeBlE e Al I LERUNLBEIE o ORER R Ch et o1 e

in that the traeduRd (CBYYHR hddtesd bPE{férygﬁﬂgre?ﬁtﬁﬁt f1)S6F ARrecosdiingt | g

signal in order to guide the scanning dévice (AV) onto the data frack (B)
whi ch is to benedinnmwhere hixt scannaggdevice {AfV)eldseethe datartgack (Bhals i s
calculated fromthis second regul ating signal and then stored, in the nenory
(S), that the st¥edin qonmwr@?s@egmévm dhe &gpcking re QN FHERiton of the

tracking devi abiQffa:2L ahﬁege%iegeﬂes? b r&é‘ﬁa{hexgusk A1 1 order to guide the
o scanning device (AV) back onto the data track (B) which is to be scanned,

characterised in that in a first method step a modified regulating

signal is calculated frdm this regulating signal and then stored in the -
memory (S), that u’pon reaching any one of the stored points (1)

during each subsequent reading of the data of the recording medium (CD),
the tracking regulation circuit immediately receives the stored modified
regulating signal belonging to the point (1) which has been .reached in
order to keep the scanning device (AV) on the data track (B) which is

to be scanned.

o 2. Method according to claim I, characterised in that the
tracking regulation circuit generates a second regulating signal in
order to guide the scanning device (AV) onto the data track (B)
which is to be scanned, that a second modified regulating signal is
calculated from this second regulating signal and then stored in the
memory (S), that the second procedure step is repeated until the

direction of the tracking deviation or the sign of the regulating




15 si‘gnal *generated by the tracking regulation circuit reverses, that

duri'ng each subsequent reading of the data of the recordi ' )
ei ther the nodified regul ating signal causing the reversa:mmmlgmﬂ%uuu
devi-aty on or the nodified requlating signal determned i medi ately e

the reversal of the tracking deviation is retained and sent fromthe nmenory
(S) to the tracking regulation circuit imelh ately upon reachi ng each one
of the stored points (1). Met hqd according .to_ claim2, characterised

3. ) |
in that duringSighd sekssed otedireking apgulation cirquitoraversesnthathe r ot at i onal
speed of the dj ISi.d .1n der,_ to rten the tine required
for the nmet hodz.ﬁ‘ir.lé ehth Sﬁ%ﬁ%ﬁ%@@%?ﬁﬂ’% gz, 8? Rﬁife@rgyxg& charac-
t er i z e d jpeBidm{CDY eitiie BOFHAi ' i ¢ r stop
t he net hod. 5. - E/Et h)t)%ll accordi ngﬂfgq%gg?ﬁ?%g%@g&gsﬁlgmgqﬁ glts?p- act
er i zedi oftthe daracking: deMiatign esenthel rmodifiede megylatify isigmiit dewtminsd y
del eted for each pg_l nt. which no | onger causes a tracking deviation. 6.
Met hod accor di #Wme la&lxibﬁf‘lﬁe the rgversabpf the gragking deyiationés r i- z e d i n t
o 9 Sghifeg ok WA bl 65\ Bt Bubligy hon o o
to claiml, 2, cideuiftimmediatbly upon reaching each one of the stored points (1).

3. Method according to claim 2, characterised in that during
the second procedure step and its repetition, the rotational speed

./ of the disk (CD) is increased in order to shorten the time required
for the method.

4. Method according to claim 1, 2 or 3, charac-
terized in that the operator can select
whether to start or stop the method.

5. 'Method according to claim 1, 2, 3 or 4, char -
acterized in that the data present in the
memory (S) is automatically deleted for each point which -
no longer causes a tracking deviation.

6. Method according to claim 1, 2, 3, 4 or 5,
characterized in that the data present.in
'~ the memory (S) can be deleted by the operator at any
time.




charactertzed in that the individual recording nedia rovided
with an_tdentification and that t he poi nt's *whére the scanni iﬁndew ce (A

| oSes tkre data track and the associated nopdified regul atl lﬂ’mmmmm)
stareq for each of the identified recordi ngghedi a. ng

toclagim7, char acter -i zedin t h at the recordlng metli & in
a magazi ne and the nmagazine itself are provided with an identification,
that the points where the scanning device |oses the data track and the
aSSOCIated nodi fied regulating signals can be stored in an order according

o recordi g medi um@g&@%&dﬁg @oRIAZME., 9, 3,Me hedocgording to one
O oL O L he ZAEGESNE £lanE Shgragter el 4 Lhal sl ndor
cleaned i f one mecomiingaietis JICB)f awredprovitdeddwskhwie rsddnte Semthiiong
device loses thgdalid 3K points where the scanning device (AV) loses
the data track and the associated modified requlating
signals can be stored for each of the identified
recording media. -

8. Method according to claim 7, character -
ized in that the recording media in a magazine
and the magazine itself are provided with an
identification, that the points where the scanning
device loses the data track and the associated modified
r'egulating signals can be stored in an order according
to recording medium and according to magazine.

9. Method according to one or more of the preceding claims, characterised
in that a visual and/or acoustic signal recommends to the operator
that recording medium should be cleaned if one or more points are

found on the disk where the scanning device loses the data track.




