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Despite taking the greatest of care, optical information

. carriers used for the recording and reproduction of audio and/or

video signals or data signals exhibit both manufactu;ing defects
as well as defects caused by their environment which'are
corrected or interpolated to a certain extent by the play-back
equipments using an error.conrrecting device. Without this
capability, the compact discs or laser discs could not be
implemented as otherwise none of the many bits could be allowed
to be lost or none of the innumerable pits in the disc could be
allowed to become dirty or covered over. However, defects in the
optical information carrier may have an effect on-dt least the
originality of the reproduction or could lead to drop-outs
during the reproduction process. Both accidental isolated
defects, such as air bubbles or dirt in the protective layer of
the optical information carrier, as well as so-called surface
defects i.e. scratches and finger prints occur, which defects
destroy or hide a very large amount of information so that the
user can no longer distinguish as to whether orlglnal items of

information or, computed or 1nterpolated ltems of informatior.
are being reproduced.
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‘to Indicate t n|QaI quality of a CD pres- ently being
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resentin

The error _rat t he nunber of. .di sturbin nts o dISk
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P be FahhERERE SFnERoHeols roEriai 188 he GRS i hen TRULReAR it
ferentnbypesgnaltedors. Furthernore, a nmethod is knomn for error
detection in the '
The.process'for signalling the nature of the defect thus
requires a system which, in respect of its complexity, goes
beyond that of the degree4of—error process. It is generally
known to designate those kinds of systems which assist people to
- form a basis for decisions in respect of weighty, complex
problems as "Fuzzy .Logic”. . . '

It is kﬁown furthermore, that laser scanners are utilised for
optically inspecting the information carriers during the
manufacture of the CDs, these scanners requiring a heavy outlay
and, when using them in the framework of a quality control using
an automatic monitoring éystem, only a good/bad sorting of the
CDs occurs c.f. "Wenn es klickt, nicht gleich den Spielér’
schelten” in: Frankfurter Allgemeine Zeltung dated 07. 01.1992.
The degree of error, which represents the number of occurrences
of trouble with the disc, likewise serves as the test criterion.
- However, to use an expensive system of this type for signalling
defects in the optical information carrier, in the form of an
auxiliary equipment, cannot be expected .of the consumer. It
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el ectronic error. signal is witten in a shif é@glster whose length is
a
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normal for Ia back gEVICES of rotating |nfornat|on media in the form of

di scs and $ fl@tﬁﬂl g??ﬂ&sﬁQFthﬁ¥¥ﬂq\R&%ﬂ%ﬂﬁh Gf ORE EFRVSLHE&EPBN1fedi um

i's usedpf@ha@@afwncalﬁ.ﬁﬁ@ net othe metHod.s sgaerigfiake vohadeb eatilet the
i nvention t gate a net hod. and, an arrangenent mhlch renders pOSSIb|e at -

littl e @xPehdPRereleehEoRIGRuLY i iRy 3Y dode sl SPRCit}HGeMeRNELr 8PD such as

fi ngerp;saaééd <f>ﬁra§><§4!ﬂ)é8 sPcﬁna’iI'sotm iR o B itk EREii@, Wrhl a pl ayback
devi ce so that the user .assess nore eaS|Iy the qual ity o the optical

recor di g }ﬁ%@l 4% %?s?@a% mREing\A Fawt SHgREL HifRathengighedem and is

gi ven a@dh@énﬂsf{:@mhﬁﬁé'bﬂo@@ht&y@l@tﬂﬁ{é E1A Y duGiono ftalel ttrumten t he
cause of ;the_error is {hat erprints are present. The task posed i.s
sol ved %E@B?alﬁﬁ ﬁprgﬂéa n@%ﬁ? n At the same place during the next

revolution is registered by means of a shift register. In this
way, only faults or fault éignals, which occur on a straight,
radially extending line of the recording medium, lead to the
signailing of an abrasion. However, the fact that abrasions or

' scratches exhibit a trend whiéh, as a general rule, does not
coincide with a straight, radially extending line is not téken
into account. The electronic fault signal is written into a

~ shift register having a length of exactly one revolution so that
only places located on a straight, radial line are recorded.

A pulse generator, which is rigidly attached to the drivihg axle
of the information carrier - something which is unusual in the
case of play-back equipments for disc shaped, rotating
information carriers, is utilised for determining the locations.

Consequently, the object of the_invention is to develop a method
and an arrangement which makes it possible, at low cost, to
signal at least one kind of defect in an optical recording

medium, such as finger prints for example, using a reproduct:ion
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joi rather type of error, is determned in
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oduction of the information. Owning to tﬁe | ocal characteristics
i'bited by the causes of the errors,.-when determ ning the cause of error

om the The posed ojed ¥ dcHi®ved &%U@%Eo@ﬁaﬁ%%eﬁitﬁetﬁéaﬂﬁﬁenﬁQohoﬂﬂer
georrected by the decoder, representing the degree of error of an optical

Fdi sk is sedt herFlorPie AW RalSBR oL ﬁéfpér Pr deLRREr By ?ﬁ%mb’&%‘ﬁl on
of the er{prs earsbadaicd gl P4 R puThey o sHbsedeell osks betygen
error bursts (packets) evaluated corresponding to the error rate. The cause
of error Fath quge“ftéqufe deternmined using an error rate which appears in the
nei ghboring tracks of a disk sector. The reparabl e cause of error,
fingerprint, is preferably indicated when nore than three error bursts
appear ‘i niBSLERHAY ARG I3 o tlon SaFEieRaheing PArYREseRRHDLES

cal l ed blackeflots, afieedr£f erdEty dritedddeL b @rrot her ekpieaitniy;zed as the
cause of an _error, and S|€nalled when there appear up to three error bursts

in three HRALFHS ‘in‘@ot? in ths, qape Ghdhensayse RE BEGRTT refdBARY
- signal degepied thOMEEE CdH | kdled tHENIEY the HrdigiHalSqia15ke Blrayback

device can be used to determ ne at | east_one cause of error. For this

measur i ngt $REQTYCLIMAPY | SLRRYY Vel MD AfhhEhe FHOGeEq BEARS Se Qﬁ&t‘feéﬁﬁlyhe

appear ansy of o BBéwh 1 a Us t ¥l SR B neM Ak tHe WeRired®d @weedylreshol d
value is estab- lished over a tine period characterizing the cause of

error. Preferably, 10 percent and 90 percent of the high frequency
The optical information carrier, which increasingly exhibits

defects caused in particular by multiple and careless handling

and which is optically scanned by a play-back equipment that is
usuélly used for the reproduction-of the items of information,

forms the starting point for the method.

For the purposes of determining the cause of error from the
degree of error and owing to the positional characteristics that
the causes of error exhibit, the relationship between a number
of error prone frémes, which are no longer being corrected by
the. decoder and which represent the degree of error of an
optical disc, and the location of the defect is set, whereby the
location of the defedt can be determined from the number of sub-
code blocks'Between error packets weighted in correspondence
with the error rate. The cause of error is thereby determined by
means of an error rate obcurring_in adjacent tracks of a disc

sector.
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In order to be able evaluate the test
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" scanner and the reflective propertie
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requency signal, threshold levels having
ime constant that is Substantially greater vis a vis that of
.Lest signal are used.

IR ;sﬁédvéntageous, when playing the optical information carrier

o at;é higher speed, such as for example,

when re-recording the
‘optical disc onto a tape using the so-ca

lled high speed dubbing

--'p;gcess or in the course of a search process for causes of error

o usiné a8 substantially diminished playing time, to use threshc:id

' _lqggls having a much lower time constant since impairments wculd
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@qugpmi&ﬁgz,to@ lggg fingerprint signal. The signal equivalent
g otation 1S prefera Iy ¢ he output signal of the so-called

Wt or. Furthernore, i s advanta- geous not to-interrupt the
gaddi ng up a deflned nunber of track conpletions for detecting
gexi froni theriprgnt Sreqensin signad G asheriphddeddieof
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caudepb@cesgongoti 6 £utlie vd:uw:éesedsf/e]srﬁdﬁ: oy oarsAingg tﬂrﬂgg signal s
e ee of an optical,info on_mediumis
=.§§aﬁﬁ§egén}°!§8f*e85%89tﬂée a2t ‘dtéJroerem?ré%tp]&q {Feq tthﬁr SFPEMEr ror count er
é&ngl ahbadbgdew 6€ eptotosasededy as ommutusngmgmne setlitrigndef ecti ve
o the |ocation of t r roc ssing circuit
“reenecalieg E5pmrheobernnst i iy rtes didh Y Supna el B8, o the
ApFiadab @bsls:.b)lyt,hbyphayhgck denib Lea t Sopref eu:wehée/ szﬂnruamrfsd tRmr.t he scanner

th back d d | st f th t. which k
SRaBPA Son LipBew’ PR, SCRDRGLOAI T8 SN0 SSTEVET Thrddoiat WAA T or the hi gh

;_.- t’iewmytn%ugwafthandghm thhgbrapreassy i hgasy ghitgete rpndart s roamwtitth hi gh
“frequenc tected he_t hreshpl.d .val ues, and .a .tine
Funt: Eaptarbition,Frat AfcASehbLY, abPEre e SErh &Y Sied Bhte? o
“staerBomheomeSUEBngesngnakrmrth|n the threshol d val ues is established.
The threshold circuit preferably consists of two first peak val ue

- rectifiers pointing in opposing directions which are connected to each
‘ot hanh ralexr tal tidgsedisel dRe degkdenofofertainty in the -

identification of finger prints as opposed to other forms of
disturbance, tHe signal represénting the defect is preferably
logically combined with a signal equivalent to the revolution of
thé disc. One thereby avoids letting a plurality of short
disturbances, which do not stem from finger prints, from being

added together to form a signal corresponding to the signal ~
finger print. The signal eqﬁiﬁalent to the revolution of the
disc is preferably the output signal from a so-called radial
detector. ?urthermore, it is advantageous not to break off the
process of adding a predetermined number of track completions
for detecting the radlal extent of finger prints 1mmed1ately
when, in the course of the counting process, a 51ngle track
revolution is free of interference signals.

The indication of a cause of error or of a plurality of causes
of error occurs visually and/or acoustically. In order to ensure
that the operator takes notlce of the fault indicator, the cause

0f error is signalled for a time extendlng beyond that of its
occurrence. '
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frequengé sgg&ggg a distinction between these causes of error is,

y

~therefo possi bl e. However, as an optical .information nedi um
can al so have scratches which are reflected in the hi gh frequency signal as

a nmeasuting signal within.the threshold values in a simlar y.to
Finoar o REogrRaieg" G bRt oy RIEE veS iR (oS mAAr e thealiinG i gnal
is necefsafmenEQ dﬁ!ghblls faokhi mefwcictam dlaieiiat 0y dgtdeteeonyethed to
t he gate.,and sahj__f ement i sS,use eg ablISh‘ﬁ'e? %rogl te t he .duration of
t he appBAaP4nbac eﬂHépﬂEEEmFﬁg%?é%’é? (RIS EBY. As the
| ocal euh&ltt o@f thengeéaprbatk equipnget amrcdrttaitstss‘ d&.‘traatmh%%hotlhle duration
of the. uat,i on . break-.downs in the h fre nc nal , or
Cather HeNEd fricbignuRich BRsEi0es n Serrt  Chesha i e Bel'3
di sti ngubs:blrngheals’ae&dOfLeeénofsr ¥ile ARPFIOPEF feridy @lignadr add wWil@gr at or
with which, a test signal, that is derlved‘from the high frequency

signal and that is within the threshold levels, is detected and

also consists of a delay member with which the duration or the

' persistence period of the test signal within the threshold
levels is established.

The prdcessinq circuit preferably consists of two oppositely
poled first peak levei rectifiers which are connécted to each
other via a voltage divider, to which divider there are
connected two comparators that are connected, on the input side,
to a_second peak level rectifier which provides the test signal
and, on the output side, to the input of a gate. R

The peak level rectifiers each consist of a diode, a capacitor
and a constant current source or at least a resistor in
combination with a diode and a capacitor. Thereby, the first
peak level rectifiers exhibit a substantially greater time
constant vis a vis the second peak level rectifier in order to
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Fsuitable as a tine Fui ged mhereby
2appEeance ‘of the neas th|n t he
y makes an @utput signal

B d output signal is used to deterntne flngerprlnts
I.n order, to ensure, that, ares g of the nostly
Ighgexedsc o5t ther pst fhgha rG?raV§§ pomsthgsg

Y Wighfalt.nenel aykackodevihae, o# HRAOEL POt apdiRrL@vaEOrY |
set are connected down- stream from the conparator. Thereby,

Rar s Rt arakder aMRERtEh&odd08t MERCST WhhéeaphRaF¥RRe of the
Mt 15t aGid QRGndYelalkengReE, rb&tif&!?ehag Q'§QG§Y i8 the

E geous mhen used 1 n conjunction wth so-cal changers or nmgazi ne
frbackegfen @k %é@@ﬁﬁe tBre ema@rl-y na0i 8naapodp a €|ef Ehei B&IBptical di sk
pdi SPtA¥ffendy dX S Yasedl'eld thide th2edhBaaOf edelEWiIBGAZAAE. UPON
ch t setting o nennry is then perforned i s al so provided

at t hEogmedk Wl the r‘&kﬁﬂ%r@%@e@omé%(§h?h§?al<he9vﬁﬁy be swit ched
over ‘to r I g e,gf fectiveness
of the éﬁﬁggfl f%ﬁ%ﬁé"gﬁ{?% ;f%n§§?$¥ﬁ§$?§§ %gg Eehﬁﬁ%geg%gsageds for
exanpl ec;omarssmcb@sekq vW‘l‘em t‘@cﬁ@m@mh derdved Esamhithh- bb@bd dubbi ng.
Because I QM%RQ | 1. .n rrors
coul d ofﬂé§%n§%¥ﬁ§? aps gﬁﬁ% |r§%kkgflge§g% Ebﬁb?gﬁggkg 58 at

nor nal tsqseedansumuzarenm Qﬁ)r@’ﬁarﬁeséwstl@‘rm@lewlltﬁlat gb8eng e§§h¢ dfor a

'so- cal 'fgﬁfé é@&ﬁﬁiﬁﬁ 'ty Wi Ghd R e %ﬁ'ff@r&hﬁ' %ﬁéagbﬂggaﬂ’c%h

consi der time wth respect to t earance o
errors.and @ eigr@alhgdtwea prargate ghue dlo tthe dtorgaﬁg’lérrﬁﬁtlp énHepfchhses of

errors 0, be t n the fingerprint cause of error and an
PR o S GO

adapt i e Information nediumcan be carried out. Furthernore, the
arr angenent is sui tabl e for.perforntng an evaluatlon of a cause of error

W th regpacl ?'Eéanéggsééyéo c c#% gl ygand/ ¢ g% % Yigek! Yo not

signall1ng play unit 1s provi pendent of t truction of the
pr ocessshgwcupcuntth\#thlml mmencaaanmel e swnpl edier golilepgesep® ned and

sai d_di ERboyoiBhbe CBESLAL 0 00n M diedB SidrY - 9 U Mhedegges. 2 display

screen or |ca ari t mhlch genefrates one or
nor e audmmesltghally peysulslengtct r@l%nzsrtmagsmrhettwq@reft&m Fausgar aifl e causes

of erroggr8£ al so reparabl e and/or irreparable causes of error are
i ndi cat e ) .

However, as an optical information carrier may also exhibit

. scratches, which show up in the high frequency signal,

| analogously to the cause of error - finger print, as a test
signal within the threshold levels, a more extensive evaluation
of the test signal is required. To this end, there is provided a
delay member which is connected to the gate and with which the
duration of the occurrence of the test signal within the
threshold levels is established and evaluated. Since the local
extent of finger prints is greater than that of scratches, the
duration of the attenuation or of the collapses of the high
frequency signal or the test signal is used as an additional
~criterion for distinguishing the causes of error. An appropriate
switchinq circuit or an integrator having a subsequently
connected integrator is suitable as a delay member, its output
providing an 6utput signal which is used for determining the

cause of error - finger print - upon the occurrence of the test:
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| ock circuit dia ram of an ar}angehent-for the type of
noloagRdl BipTE RS.08IYY degree. . According to FIG 1, the

8l ling the type of errd® on optical information nedia is
g a playback device 1, in which at |east one cause of error

b S Sty A ra?"i%%%%ﬂﬂ% g itng) B3R IAGh 005 LIP
_'éﬁgﬁ@ﬁélsﬂﬁfﬁftQﬂﬁfaﬁ manenlughtaemdmmang diiskest ha first

fconsi sfs o t t one cause bei.ng det erm ned -

I o80estay t idtag B o ar Mot JurHind 48Rt thikRLder >
yﬁﬁdaﬁfghalslfkegaxndhmﬁ<dkuaeseor eEmbrdeteenbning t he

is f n1the erro eqgr ee of a tical recor

g n% qediunl
e;a ‘?Fr’sﬂ%}’a sctaé’rsﬁ% é“’& af5EcRIGEFEERIBLAY, the
faSp¥ rtx@aﬂi)@ eXathe m&ﬂdaa:garqilmltd‘ee appear ance.of errors as

F mTrepresenting an error rate z are set to zero. The nunber
bcks y is also set equal to zero upon starting the playback
e not hené | des i gnhed dshes yapliipaeine, ithe am@n&th(a@Rdapmears t he

‘ogressipon is. continued. The fl rep nt|n the.error

| SReqsan i CHigiH: (T Sanined gnk, PR cags B
'tﬁbhiléh deg | i@gneéﬁéﬂ |t lmﬁ (pﬁd]ﬁ-h%rd]@requameht %Oﬁm the |
3t e a c evice signallin er the optica
e Sl L3 Eea L AR iy hral S SRS RELAGRIBE of

Sty igeinteypatéd ointo tthepqslidy-Bady ruﬁmn@ﬂ angerbemaed. The
icode bl ocks g% per, revol.ution x results fromthe scanning

HGORSEEUF T bR heS bt YheF de ATIME nultiplied by the

fyi ded by the product of subcode bl ock tine and scannlng speed.

; d h d d f
§7eb5 205 b F B M D b T S F NS PR OF | & b ef o7 abl y

Falo yainhohet lnw&n@émeﬂr‘w tic}erfabspmctt heef ft}YﬁFQ @ﬁlﬁﬁ;ﬁ%@nt ing the
. | .set qua to,one,. a Se- uent thro g i ncr easi ng -
ucEiBBoAE B cORLLGAD, LFRFTACIQN (TR o S EEdmEATer Tor not an
he2ppezhiofget Nthe phey-sieaEk Cb@hpmsﬁmr tApvilcH reand,t hat, the

s available in the play-back equipment and method steps

ihave already been implemented can be used and the user

f‘eé an explicit piece of information regarding possibly
ﬁzng causes of error in the optical information carrier that
;rrently being played which, in the case of finger prints,
‘yE him to re-establish the original quality of reproduction
§'teptical information carrier by simply wiping them off.

flethod and the arrangement can be implemented at low cost
:he user recelves explanations as to whether original items
{nformatlon, or, items of information that have mainly been

Milated by a correcting system or that have been interpolated
being reproduced.

-

T

1nventlon will be explained in more detail hereinafter w:

help of the drawings which illustrate two forms of
—diment. Therein

i
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3§@QC@de bl ocksigysyl s taken into account in a follow ng

‘atlon of defective franeg in error .burst h follows this.

experimental results, a size of error burst h relating to a

K time correspondrng to four frames within a 96 frame was

ot dehow® a@nable,: iffUéSnBiaaramniort tablviimdeoubfthe arkihddto be
appear.an f S; [ o] rrors

; %&#E?.%? "SCTatchgg gnggg%gékl% ?H é¢¥9§£i e§§%£§§%ﬁgrent

;9aeabhs1m@use.ef—ermoecﬁnpgenprlnt is present as a first type of

when nore than three error bursts h appear in five. neighboring

F On the other hand, scratches and bl ack dots as second type of

i al e2igeflowi®ed - b;:the &ppemeshod of imdicatimgetles rmatume sifs h in

i

i ghboripng tracks k. . order th te of success
te 197 HEH | St A s W LRO: BEpetes: B bR e Sedfte Po S
Frepresenting the fault I's coupl ed mnth a signal equivalent to the
ot ati on, Thereb IS av i ded .t hat several -bri ef
o Lot MR L atusect by SEFAGER,PLAPAL SHACTRFRE £t Ghiymethod
Fs pogigki nehé caﬁfrﬂlée-rgerprr IthespgnabssTbe sngnmll:ﬁm@nﬂhe ofaude @D call ed
bl det ect or ¢&errably used as _a Si E q% gnt to the d I&
i |oner¥9Ft?ﬂFQﬁ S rard, © it PFCRaTaltA go ke fg?o f?ﬁ%ﬁQQXHS%QE§
Eess pf fielsh Nghelpla-dettnaeduipneeat af track conpletions corresponding to

disk rotations for detecting the radial extent of fingerprints as soon
E Wi thin the process of counting, an individual track rotation is free

bm di sﬂ‘iﬁblmgansrwr&:::: Ar dndiegedegt ther naspoadofigthe défesct

bhodi nent_ sol u-_t is illustrate t _consists, of ayback
e Pt et Bevads, U3 180 ha PAE, REeERrarTtifaal e
éﬁtlcal di sk, a processing circuit 3 and a display unit 4. The processing

)

gcrrcuit 3, ugfd rocess the SI nals regre sentlng ge err ee of
e opt i~ of & JHK Graset TRoRanas 88 ATeREchERbaer” - r M et bt esei ng
_“Eircurt tire atrmeltcr iterake finlid amamatWhgchrbhetﬁefprbcessfuaﬁngrshset in
f?pelatlo%réh e location of, an.error When the cal culation is

requency s-:Tal

Fig. 6 a block c.rzuit diagram of an.arrahgement for indicating
the nature of trs defe-- emanating from the process using the
~ degree of error.

In correspondence dlth -1g 1, the method of signalling the
nature of a defect in i1 optical information carrier using a
play—baek equipment 1, with which at least one caﬁse'of error is
determined in the firs: method step and indicated in the second
method step, is carried out using a processing'cércuit 3 and an
indicating device 4. ' o

In a first form of embodiment for signalling the nature of a
‘defect in a compact disc, the first method step consists in that
at least one cause cf corror is determined from the degree of
error which a decoder .. of the play—baék equipment 1 provides,
the decoder not being tllustrated in Fig. 1. In ¢orrespondence
with Fig. 2 and fcr the determination ef the causes of error
from the degree of =2rror of an optical information carries, .=
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o f error-fingerprint, scratch or black dot-is
f‘ 67?%%?%?2 rd| ng signal is conveyed to the display
¥ ted to the process CIrCUIt 3, and sai'd display unit signals
pondi'ng. cause of error, by neans of an display, as a first type

Pdadks ok st dr}é)Q:oOfbeelimnésEA%ated ihn raspeeondfenbodl ment _
t he flrélggiocedureeﬁggp con sts of that a% east the fingerprint
T ETIOY 9 Hr$iared ﬁﬁtﬁe egh ™ FERGEREGLIRGnal RF det ect ed

3 B@tﬁpi L&;?é Th 5t A o fb%ﬁolta:yl&@:b ?\f\bhcetkrth.hgotﬁer pnaye;(pl din the

#Mod a. hi requen si gna , in ses of error are
Patk; ereipment |V+€gt$%g%njiﬁﬁuﬂﬂﬂHQGaPFythﬁ ?PgFogg 4 § BedR di scovered
Li3b vbenegligl bt@Cke EOtwiH Ahd SHATESRI oft hBeVRllaggbabRF of the high
fr.equency signal RF_exhibits considerabl e breakdqowns mglch range from zero

X egUAPBRBYi R¥t BHAY 1 0ORR MRS smware Fitgioushe 880 8y 952gn4OMF. These

Eh&%d ﬁ €88, oé‘éuﬁfléh’ﬁf‘eldftﬂlﬁe Figd suReHesSSyBehrbayeadibheri ng depths
breakdown and |engths of break- down. " Scratches as a cause of error

FéaﬁaiosﬁP%akaBﬁn§l§% @Fﬁ?pﬁﬁﬂQQ£$?9Uﬂhqﬂeqﬂ%§ Fag® #re§uRty signal RF,

QHéhaﬁheﬁ.hﬁégﬁobé{tﬁoﬁ YEFuFePidy GhPraaidowimand iisededseanel y al so by a
shorter | engt br eakdown. Onng to their extent on the optical disk,
PrABEr ﬁPFM@dv | 8RALPEORT b Ke\irhe i9FBATe TAde Fge TRR Shet AEVAFER frequency

&hgeab BEa;{M-chﬁ é@@ WS Mardls iigia1ai nduicilel Aegrek 4f M5 or nore. In
his case the stren of the fingerprint corresponds to the depth of
BFEQKdéﬁnthﬁs°9§F9a 6h§c Lf an BrIoR ihdfér gr itls FEUESe Pnfl uence the

Bbﬁ)é%@haﬁﬂahl b¥ eﬁdb&&ﬁmcm dishloa iR Bt Rl cuaedsigder ed. Based
on these findings obtained, a neasuring signal, Mis derived fromthe high

- .£heqnEREPTsPEnaRPREAANBLAFER ¥ Hd Madlmay WitdeRn Hv gﬁﬁééPgmﬁ?%hln an upper

'bErQQB@bGeVBhBEkﬁﬂy def baed PsvENbiant sDtr&dfulithe figah thieequency signal RF,
nd a lower threshold value W2, correspondi ng tq 10 percent of the high

ﬁFé&GéﬁeyséFQnHPlRF anC%;@W¥EF¢Quﬁﬁ9WM§h?eFQﬂﬁ%i¥QQ1ﬁﬂbq@dﬁb or |longer the
RITINE] PRl 192488 BY €héOChuhSeFlof ATV by the product of the

subcode block-period and the scanning speed. In known manner,
the scanning spee& only has to be determined once for each disc
and the number of the subcode blocks y in each revolution x is
preferably rounded off to a whole number. Furthermore, the flag
m representing the error rate z is set equal to one and
Eheféaftéf, by increasing the number of the subcode blocks y by
oﬁe; it is awaited as to whether an error rate z reappears in
the same sector of the disc. Moreover, the inexactitude of two
subcode blocks y is taken into account in a following'step. This
is followed by an evaluation of error prone frames in error
packets h. In correspondence with experimentél results, a
magnitude of the error packet h related to four frames within a
subcode block-period correspdﬁding to 96 frames was selected in
order to make it possible, in combination with a'number Q¥
tracks k that are to be investigated in respect of the
occurrence of faults, to distinguish between the cause of error
-~ finger print - and scratches, black-dots. It has transpired
that the repairable éause of error - finger print - is present
as a first type of defect FAl upon the occurrence of more than
three error packets h in flve adjacent tracks k. On the other
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Pl t age URF of the high frequency signal RF is
¥ 430819935 eshol d val ues W, W2 to peak val ues A

grial RF, and said independence is specific to the
e quality of relective coatlng on the optical

=J|e to eval uate neasu nal Mwth reference to
s, s ol Ak G G IR S0 St ReqERBS. L¥Pgnal
n§ NiSoref e &%@sﬁﬁhc@w gy &l ‘nraederro? paERakssan to
; nmeasurin gnal M The tinme constants of threshold
) Hﬁraeeaémﬁcﬁ% afeR¢Fat<of the neasuring signal is 2 ns.

fently fromthe enbodi ment solution of the first procedure step, the
enti oned di splay unit 4 then S|gnals at | east one cause of error in a

d pEBceHdeE Epepliicreaseq Eheicdeqree &ff icArtaiatenifod /st sol uti on based
he hh&@nﬁi?ﬂé&ﬂﬁb{nsbﬂnﬁinﬂ:r B OB s 0 e SRR 79 rhg EEG 41s

ovi ded, the block circuit diagramfor which is illustrated in 5.
his bl odkSEVFBANEe di Blae afi IRl Argprrsenting dihe dafezt sﬁmlparweélﬁ(he bl ock

circuit ebﬁeiaaasn%hfaeglwaflvﬁu&fﬁ dE AR, itdic@l ir@Ro eenoeft he

2t
error degree, with a display unit 4 connected to it [estricteg in th
case, tothRediPfigePRei hheralgcavridy rntting ardagediity Oifr 6BPEL3 i s aI S0

connect ealgeumsnelaeyb@ﬁkcﬂeab Cotd £ 5bnt @1%9%113%‘111% L $obit b@ing

connected to the scanner 7 of play- back device "1 which étects the hi gh
f requenc#ddrgnEPIRFheF ofiPt FRrBpd i ekgnal stor rRsponsndnitoh & HdngespPayntni t 4

it formsrhRecgtpRt sDGhSRt EROmIgViSec1dd e dltaqr ra@tee%%t rl'écb'rg'%egfab‘ﬂ/?' ch
is illustrated 1n the arrangenent_correspon . Thi's consi sts of

t hree pe&§eGaF§ethécF%gpélseﬁﬁlvii9n§ﬂﬁo[3?9(E?VQiPtugﬁ qg3th83dé§§h en
whi ch coghai Beénardhada, Dit B8/ a8PanCaddhds iddt telbreak GF ARHe? praRekant

current source S1, S2 The consStant current sources S1, 2, S3 are,
in the dPfedfifdRdop PﬁédﬁFSHEanﬁ ngghe @ dinrk ePRletd apsounded

conduct OE:OQK:eréHB.@h? ¥8! tRECrélo 1 @PTbAd &£ AN IdiIYS fob detecting the
12 C3 are connected fo the grounded conductor.

radial extent of finger prints 1mmed1ately when, in the course

of the count, a single track revolutlon is free of interference
signals. - ' |

An arrangement correspondlng to this form of embodlment is
1llustrated in qu. 6. It consists of the play—back equipment 1
which contalns a decoder 2 that signals the degree of error of
the optical disc, a processing circuit 3 and an indicating
device 4. The processing circuit 3, by means of which the
signals representing the degree of error of the optical disc
currently_being played are processed,  is connected to the
decoder 2 It is a computational unit by means of which the
relatlonshlps between error prone frames and the location of the
defect are set. As a result of the calculatlon, one of the

_ possibly existing causes of error, finger print, or scratch,
black-dot is determined and a signal relating thereto is passed
on to the indicating device 4 connected to the processing
circuit 3, which device signals the corresponding cause of error

by means of the indicator as a first type of defect FAl or as a
second type of defect FA2. |
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2 of the two first peak val ue rectifi e lmfﬁ
ga30200 Ghpjosist2 2081983 ons and, a third di u th| rd
tifier D3,- . C3, S3;, are cmnnected to the s

i gh frequency signal RF. The polarity of diode DB of the

;Iue t|f| mh ch the neasurln nal Mis

%&ﬁ?ﬁ‘%‘?&ﬁm t{?@ ¢br e%@h‘a‘% $°R He®

g@%ﬁmms‘tr e:tme&amsel gfiakrRbr FWoihgestpeDRPaFr alors V1 V2 have
|rst ut § connected.to ihg third peak val ue

Boninet ‘8% (66 Bugh, $-8286RAY; AHEDALORF( REQE ERPPRRRIRE arc

. Ou?at’:/O.LsI méﬁt@dd@ry fchén?mag ybheri egoipméfe B2, Frd¥ connected

S peak value rectifie 1, S1, and D2, C2, S3. The voltage

ske@n%ﬁﬁuq Iqﬁqhﬂdesﬁo%&gbaﬁﬁéguﬁﬁcyvélgﬁﬁbt%ﬁ't%PLWRkﬁh | ovier

En’é.af’ &Hudde J¥ Qe'}rfoﬁ:eﬁlf%n%eéb.%éh REs ﬂ.\ﬂusﬂer&@e@re 10 percent
grcent respectively of the high frequency gnal .. The two
%ki eltferfithe 3whdk Pﬁé H€8§u Fﬁ@ogﬁﬁﬁ | that i wkan e or

g&ét di¥sholyd ead-det mlaswgregaﬁt9uﬁﬁétvélgﬂééSURP-of the
e two conparators V1, V2 for the nmeasurin gnal Mcorre-

mb frRAeeR@E Signadr RSy exbibifpecpnpiderabie ¢4 }:zp@eg winigh gnal

vabdmRbierdYud @Y GaldtnadayPhiong blRerRdt RUEh SEBEGE b
E?g%é? conpar at orsE4V1 V2 V|aa gﬁ AND gate G a%d ex@@hlrtl?sﬁa

Eosignell B ot BreshGeLiapsesaday sghdbabanifErsingt AeRtRReCE hr eshol d
_fdg%t%nge an&ﬁléhéﬁﬂg3d¥“ﬂd¥¥§ﬁ%@ ek EgelQ!hBHEaEéSnﬁh MbasigRabe

, In addition, a time function el enment, formed by an integrator
;doWﬁS@F%ﬁﬁlconparator V3, is connected to t he out put of gate G The
Hir at or consists of a diode D4, a constant current source S4, connected
,suE ly voltage U2, and a capaC|tor C4. An integrating signal_'d'
fe- g%n@?ﬁﬁetQit?ﬁiQﬁgﬂuﬁcr%PchoF J&eesctoared LaPEast P tEBe|ﬁ°#$€993
? avgkiradfecpadnf

; %ﬂi ffé&&&éﬁ@l@rﬁtlo'kf'v%hﬁ%h @e8Pehheant¥ti Befcbgr gnce
Fage U3 so that the error S|gna characterizing the_f

I nger print” cause
551 r olOWeE @eBth pficerkiansf and RISoPTEROTdBAPSLY! 8r LoWeFhiBnghh AE
Fati ogoiagsgs defined by the reference voltage U3. In order to ensure
‘ﬂt the relatively--briefly appearing error signal 'e' is noticed by the
perator of the playback device 1, a nonoflop F for pulse . stretching is

_°nneCt?ﬂn&@rcgﬂPﬁtélOﬁ%s@ﬁrﬁﬁﬁfdﬂ“ﬂh@ﬁ&obx%b&&abveE tik sptdcapn@isep al so.
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®ecing illustr

| fed to a % t-emtting diode LD which
"ndlcaté§39|EGaFP%l?R%e%d®§thﬁ @it@ge {URF. of the high frequency

SLgnal RF having a length of collapse or duration in time of

upwards of 4 msecs. The heavxness of the finger print

corresponds hereby to the depth of collapse. Since very light

finger prints do not have any effect upon the quality of

reproduction from the optical disc, they may be 1eft out of

consideration. Based upon the knowledge thus obtained, a test
signal M is derived from the high frequency signal RF and the .
cause of error - fingerprint - is established upon the |
occurrence of the test signal M, over a time span having a
duration of upwards’of 4 msecs, within an upper threshold level
Wl which was Jd¢€fined as being 90 % of the high frequency signal

_RF and a lower threshold level W2 which corresponds to 10 % of
the high frequency signal RF.

Due to the relationship of the threshold levels W1, W2 to the
peak levels A, B of the high frequency sidnal RF, there is



055@9-.5 {1110 %74 Q}pl(i,scggg ng devi ce 5 based on the high frequency
, S|n1farly to an errorlgndlcatlng devi ce 5 based on the errori

F'h al so consists of a processing circuit 3 and display unit 4, be'
& th the playback device 1 to forma conponental unit 6
‘Afedngnt@nnegsndsnandfscm the abgalute voltage WRREiaf Lhe 1.

0 akizn ause r
- %Péég&é%ﬁ hﬁ? Pgrﬁgganygec%r%gégg térkﬁb e??%é%éi recordlng
;%“daytaoplmhalqupl@tytoﬁckhe refhﬂdtsm®1kayencnfkﬁhnnqgtxnnki
S cQNpr.sing: p r 0 d| uce an RF
¥ H&EPorﬁngggigeOBP? FH g%; #%% %% séﬂﬁ%ﬁF S|gﬁ%} in the
L g@‘fejlﬂ:‘ee(ttos,thexlthlrieﬁho@doﬂ:épeisvrdlueuzwbhnd_'h are likewiswy bet ween a

el y i tive,aver.age .naxinum a relatlv
Lo Sk o) Ehtn frrac cFRELEREY signal ME) “Ghd3 R0 (RAIARY
bl §-G glectede toabe BBnsigeahbly greatén mn@asmpamdh dganamtmd hreshol d

EFwhi ch i s predet erm n anpunt,_ ]l ess th ai d.rel atively
e tonbhng, of, shehkeRR FiThARMA ThE  £1E Cconliled?' ok [ 1)

OErthe Shp Ide tleval3e WAGCWRr amoaAats to 200 afisews eanved | et orff sehed RF si gnal
ng bel aw s |% > t hreshol d val ue when said RF signal is
%}gna ° F@%ﬁ?r than a second predeterm ned val ue: a
‘SIOH det ect or |nclud|ng an integrator, coupled to said '
'ar atc?ep JenL{:l ry,f Sc%ed f%%natolfogmgggigﬁgg& St nglxjg.l st method

. step.. at least one cause of error i§ then signalled in a second

- ~method step by the indicating device 4 which has already been
mentioned. ' '

For implementing the form of embodiment emanating from the
process using the high fréquency signal RF, there is provided an
"arrangement forresponding to Fig. 4 whose block circuit diagram
is illustrated in'Fig. 5. In analogy with the block circuit
diagram of the arrangement for indicatihg defects emanating from
the proceés using the degree of error that is specified in Fig.
6, this block circuit diagram comprises a processing circuit 3
to which, in this case, there is connected an indicating device
4.that.is limited to the cause of error ~ finger print. In the
same way; the proceésing'circuit 3 is connected to the play-back
'equipment 1 and, in this form of émbodiment, it is connected to
the scanner 7 of the play-back equipment 1 which is detecting
the high frequency signal RF from the optical disc. Together
with the indicating device 4, it forms the fault indicating
equipment S5 whose internal construction is illustrated in the
arrangement corresponding to Fig. 4. This consists of three cg=ak
level rectifiers D1, Cl, S1; D2, C2, S2; D3, C3, S3 which ea:n
comprise a diode D1, D2, D3, a capacitor Cl, C2, C3 and a
constaht_current source S1, S2, S3. |
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F the out

st _and second op ely
scanng bt ity oo PTGRIBLAD: hge hrat EReuSoiohe el Moy iy
?/idhfg:é/cﬁiﬂﬁﬁ othiefe Idledlaebwleem ]‘Fﬁéﬁgé?&ﬁdr}_ﬁé&kfl@@bl laectlfﬁédlgr[%ﬁ
ble fro he, qut put .t ern na of t I [ St . _an ecqn,
el GA ot ba it (s £he st Signal u' {8 deriyed (EXOM FHE HETht or s,
j t I Vﬂeqﬁwylgsngnaar IR-E‘, corﬁebp@ndﬁdtﬁoﬁhenyl@iéé n&lqwtﬁittﬂ'ﬁéﬂ?ﬁdﬁ and
: t he 1 nver ut ter of the first
I ot chemiion Ak &E e avpi FLEokcCoRPRERLRFS AL, V2 areng t he
;-nvercidmmtmwdttd eumsf rRiconld peakseeosd” rectlfﬂ@frpgliﬂt@IB ]g:@yplﬁﬁbto
‘ve the second rectifie ra rectitjer aving a
b or  (FIPTTHA AR Q%ait(!?'e comng#gfsahalggcsmn%ﬁs%% $1 ¥P%ol ed
§i i ervolteaye nfiwider R1, IRZPUR3L &h&icha:lntéuﬁllaﬂgetﬁsrﬁlﬁel fersti geddt
Ta av a out ut nal,.co ed.to the.inverti -
gwrnuii%?ﬁflﬁﬁék #%gkﬁ §é ‘d ecgad ggd apd, gpovides ﬁ% %&%f
pecti vedyelarwi, w2/ o,gm:m|arneulrterlntedupbedhEOupberouhaumwgfnp@aks of
:' fIrSfevels A, B of the high frequency signal RF and which amount
] respectively to 10 % and 90 % of the high frequency signal RF.
The fact as to whether the test signal M exceeds or falls below
the threshold levels W1, W2 is determined by the two first
'comparators V1, V2. The output signals a, b of the two first
comparators V1, V2 for the test signals M corresponding to the
causes of error are illustrated in Fig. 3. By logically coupling
the output signals a, b of the two first comparators V1, V2 via
an AND gate G connected to the comparators V1, V2, a signal ¢ is

provided when the test signal M exhibits a level within the
threshold levels W1, W2.

Since a time evaluation of the output signal M also has to be
undertaken, a delay member, which is formed by an integrator and
a subsequently connected comparator V3, is connected to the
output of the gate G. The integrator consists of a diode D4, a
constant current source S4, which is connected to a supply

voltage U2, and a capacitor C4. An integration signal d, which

is likewise illustrated in Fig. 3, is provided to the signal ¢

from the gate G and supplied to the comparator V3 for compar:i::.n
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coupl ed between the output term nal of ectivée rectifier and a

poi nt 8Prcdnshart pbbentig|noticed bnﬁh%aﬂpeﬁﬁmra ther PdRyRRICKy a cause
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on an optical recordjng nmedi um havin l'ural
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second term nal sai d di ode;

with the. play-back equipment 1 into a constructional unit 6 in
correspondence with the Figures 5 and 6.

-
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ci rcui try, t hat Ingerprint 1s a cause of error.
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met hod fforomsiag iegimpay isorawse aof esrkpr rabe alz kpooces ing appaarcmamersmbj ect ed
to detegt) f8C a ti eger \g,a plurality of
tracks %ﬁa’clﬁ(s?f(é@etrossfe%gxef ;al(rg%nt %§g8t§:0§g g E%nﬁggg*%ng apparatus for pro-
vi di ng maﬁe@@riaied dpmdSdngi ﬂgvﬁéaordedthmormmothﬁpeﬁmﬁe& ed from said
medi um gy fyqi 17
envelope of sal Rﬁgﬁ t% r %Fg subs én??l l%o%%f%ﬁﬁ %P? |nd|cate
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RF signa
plurallty of frames, it is checked as to whether, after at least

one revolution, error packets (h) likewise occur in the vicinity
of the location of the occurrence of a first error packet (h)
and, upon the occurrence of a number of error peckets (h)
corresponding to more than a predetermined plurality in a number
of adjacent tracks (k) corresponding te a predetermined

- plurality, at least the cause of error - fingerprint - is
determined and/or .
that in a first method step for at least one cause of error -
fiﬁgerprint, in a play-back equipment (1) used for the
reprbductioﬁ of the items of information on an optical
infofmation carrier, a test signal (M) in the form of an
envelope curve signal corresponding to the amplitude of a high
frequency signal (RF) is formed from the high'frequency signal
(RF) from the optical informatidn_carrier which is deteeted by
the play-back equipment (1) and, upon the occurrence of the test
signal (M), over a time span exceeding a predetermined time
span, within an upper threshold level (Wl) which corresponds to
an upper level of the test signal (M) of the high frequency
signal (RF) when not subjected to any interference and a lower
threshold level (W2) which corresponds_tq-a lower level of the
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nor mal - range of val Ues exhi bit envel ope o e RF signal;
rreasurlrfhgfift%eflcﬁirfbhqlbmfoftheeé-swﬁrl@é 84 §hecegrurherge of aghirst gj gnal i ng

t hat féffcﬂ.geﬂ&!l&éﬁ i aarﬁiau%%oﬁf tﬁ%r BEc‘M}?@ﬁ&SroE more "ERSH €g-uration is

greater than 4 od for signaling a cause of error in an -

opt | caﬂrl’r%rRﬁﬁkﬁ% (éﬁpdﬁhtft}éfeoﬁdﬂ%epﬁp rpgksr ékbyeFhagcresdrekd

i nf or et 1 rpirﬁ%?&r;bq[ﬂ@m i'eeRt@rignggdi um having a plurality of tracks
whi ch traverse di rent sectors and which are subject to defects, and

i ncl udi ng apparatus for providing an RF si gnal representing recorded

i nf or may Imrr&f%rféi:crfdyﬂc%amtﬁe@uw}n g ehaEEEeQrfeaarm'eﬂat detecting
bursts of errors and error rates in said bursts in decoded reproduced '

RF si giRan tb%\%%ﬁ%%tﬂvﬁrs softimer §Pani aXcesgéngi feur rptlbiseronds
of the test signal (M) within an upper threshold level (W1)

which cotrespbnds to a level of 90 % of the test signal (M) of
the high frequency signal (RF) whenlnot subjected to any
interference and a lower threshold level (W2) which corresponds
to a level of 10 & of the test signal (M) of the high frequency
signal (RF) when not subjectea“to any interference,'the cause df_
error - fingerprint - is determined.

4. Method in accordance with any of the Claims 1 to 3,
characterised in that, at least one cause of.error is signalled
visually and/or acoustically over a time'pefiod transcending the
immediate period of its occurrence until an optical disc or a
magazine of optical discs is inserted afresh.

Ce s o
5. Arrangemen’ .for signalling the cause of at least one defect
in optically scannable information carriers or optical discs,
such as fingerprints and/or scratches for example, by comparing
the locations of the occurrence of an error signal,
characterised in that, in a play-back equipment (1) used for the
reproduction of the items of information, there is provided a
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- occurrence of a number of error packets (h) corresponding to
more than a predetermined plurality in-a number of adjacent

tracks (k) corresponding to a predetermined plurality, at least
the cause of error - fingerprint - is determined and the

processing circuit (3} is connected to the indicating device
(4);';‘_; e ee

6. Arrangement in accordance with Claim 5, characterised in
-that, an error packet (h) is formed by the computational unit
upon the occurrence of an error rate (z) from four error prone
frames within a subcode block-period (y).corresponding to 96

frames and it is checked, after at least one'revolution,'as

whether error packets (h) likewise occur in the vicinity'of the

location of the occurrence of a first error packet (h) and,
the occurrence of more than three error packets (h) in five

adjacent tracks (k), the_cause of error - fingerprint - is
determined.
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occurrence of the test signal (M), over a time span exceeding a
time span formed by a delay member, within an upper threshold
level (W1) which corresponds to an upper level of the test
signal (M);éf the high .-frequency signal (RF) Qhen not subjected
to any interference and which is formed b&ia threshold level
circuit and a lower threshold level (W2) which corresponds to a'
lower level of the test signal (M) of the high frequency signal
(RF) when not subjected to any interference and which is formed
by thethreshold level c1rcu1t, at least the cause of error -
fingerprint - is determined and the processing circuit (3) is
connected to the 1nd1cat1ng device (4).

8. Arrangement in accordance with Claim 7, characterised in
.that, the cause of error - fingerprint - is deéérmined'by the
_processing circuit (3) upon the occurrence over a time span
exceeding four milliseconds of the test signal (M) within an
upper threshold level (Wl) which corresponds to a level of 90 %
of the test signal (M) of the high frequency signal (RF) when
- not subjected to any interference and a lower threshold level

(W2) which corresponds to a level of 10 -% of the test signal M)
of the high. frequency signal (RF) when not subjected to any
interference, and the threshold level circuit consists cf r»
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ovide an i ndi cation of ogccurrences of flngerprlnts
ihEey b3, C3, $3) that prov1des the test signal

(M) from the high frequency signal (RF) and, on the output side,
to the inputs of a gate (G).

9. Arrangement in accordance with Claim 8, characterised in
that, the peak level rectifiers (D1, Cl, Si; D2, €2, S2; D3, C3,
83) each consist of a diode (D1, D2, D3), a capacitor (C1, C2,

C3) and a constant current source (81, S2, $3) and the first
peak level rectifiers (D1, Cl1l, Sl; D2, C2, S2) exhibit a
substantially greater time constant vis a vis the second peak

level rectifier (D3, C3, S3) whereby the time_constants are

switchable, especially for determining the cause of error, when

playing back at a higher speed.

10. Arrangemeﬁ% in accordance with any of the Claims 7 to 9,

characterised in that, the delay member is an integrator which
is formed by a diode (D4), a capacitor (C4) and a constant
current source (S4) and is followed by a comparator (V3) and in

that there is provided a monoflop (F) and/or a resettable store

for the indication of the cause of an error over a time period

transcending the period of its occurrence.
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