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1 Apparatus for and method of recording digital audio/video signals The
invention relates to a recording apparatus for recording digital audio/video
signals on a removable rewritable disc like recording medium, the medium
comprising a user area comprising user data represented by the digital
aApdindvides: signaknauiaPlecaiging SRMATEING AigRfsghtable, the defect table
comprising a list of addresses of defect areas in the 5 user area and
corresponding replacement areas on the medium, the defect areas identified
as defective according to predefined defect management rules, the recording
apparatus comprising input means for receiving the digital audio/video
signals; recording means for recording the digital audio/video signals on the
medium; 10 reading means for reading digital audio/video signals recorded
on the mediufye AYtRHEMERRS {0k PsipHREhe Aigita) %QFH(Ng‘.jcﬁ/@it%lgdﬂﬁ‘E/video
io

read; and control means for contrglling recording the digital audio/video_
§!@’P?zl?s°.”’"Fﬁ%”iﬂ\’/%tﬂfiW&ﬁﬂéﬁféﬁé&%%%‘@%‘ﬂﬁ@'%p@%‘Hﬂ" (FOAtRHg "I @ user
digitabnauidiolvideadsig raiefeatdayaheaiigit bariviiideie sibaal fiketipleatiding
MO e e, 15 COmRrising A HSeLAeA RPMATSINGNSS’ A8 oo in the
represented by the digital audio/video signals, a table comprising a defec
tisblerehendafercespiileind replasimg i dsespathibtrasdagbviicdetschrecas idartiied as

HEREAEARNMIRGHESRAGHRY é@l@@?ﬁéﬁ‘é’d&h@rﬁ@ﬁl&?tﬂ%@é&ﬁ@i%p%af@@ding

apparatus comprising reading means for reading digital audio/video signals
FEEWYRE%n the medium; 20 output means for outputting the digital
audio/video sigoalaegrdoantetonirolrirmasaaligonzoliggarsading the digital

audio/video signals. The invention also relates to a,method of afrangin .
Cigital aucion 0 L RGLe dol e e e RS B necium,
medium, the resdifiamesopriorisiading digtahpgdiofdaepriging Useerdagzon the medium;

represented Bé(tﬁhﬁnﬁié%@&%i}ﬂa(h’!%‘irﬁiQrg]ﬁ_‘ﬂa’a%&ﬂﬁ'ﬁa%%ﬁ%\%ﬁ&"&ﬂda 25

defect table, the defect table comprising a’list of addresses of defect areas in
the user are£YNEP! RRIBSB AN HES Aeeariing hratigiGhartiairidsrisionple
defect areas Theniifiedi asfdefecidliacacsaidiihtoappedaiied dafret digital

T e S SN
nostfiusindhelsereiparcoommgngivegradata represented by the digital audio/video signals, a
table comprising a defect table, the defect table comprising a list of addresses of defect areas
in the user area and corresponding replacement areas on the medium, the reading apparatus
comprising

reading means for reading digital audio/video signals recorded on the medium;

output means for outputting the digital audio/video signals read; and

control means for controlling reading the digital audio/video signals.

The invention also relates to a method of arranging digital audio/video signals
on a removable rewritable disc like recording medium, the medium comprising a user area
comprising user data represented by the digital audio/video signals, a table area comprising a
defect table, the defect table comprising a list of addresses of defect areas in the user area and
corresponding replacement areas on the medium, the defect areas identified as defective
according to predefined defect management rules.

In addition, the invention relates to a method of reading digital audio/video

signals from a removable rewritable disc like recording medium, the medium comprising a
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2 user area comprising user data represented by the digital audio/video
signals, a table area comprising a defect table, the defect table comprising a
list of addresses of defect areas in the user area and corresponding
replacement areas on the medium, the méthod comprising steps of reading
U%@l_r Q}QH% ﬁé@ﬁ@ﬁgf@?&_ §é@é‘ﬁ@§r$§@ﬁ‘ﬂe8€y%@@i‘i@lf&9 aﬁﬁtﬁ&ﬂ;‘i’&b@@ﬁ RKPLEKE ine

5 digital audio/video signals read for processing. Further, the invention .
FORAREE'Y & %%fﬁ?blﬁ@ﬁgﬁ?aﬁgg‘?&éﬁ'ﬁaﬂ%‘ﬂéﬁﬁﬁ 3 lighphpeREsses i et fgeas in the
eeoicingnappamusdongrepticingnd gial audiemidbmsitoatetbodacorepnioiaideps

shograppacayandonreotung sisdhorsigea
4 T s R B et

digitakerdtoitttin g aala idadder piptessdmprising a list of addresses of defect
areas in the ugahareR-aRG AAFEERARANS cERPREPIRBNRISAS Signg g dium,

the defect areas identified as defective according to_ predefined defect

RPRARE FRINEFIAR L AHESUEBIIARG AR Fatteceuitig FusHg islieivdepagnals on a
esno\ebledeiorthaeleamplike réosromag vibruth ctick griali amciohpaeing sigsel arehS
recording means for recording the digital aydip/video signal the medium;.
e e B G D P AR e T eeing
eeedaghiabluapuprisérs| igfrod addiasies ahdefhgiribaridid)vidhen astgrials aersrsnonding

10g1 SRMAH 1§68 0H %W‘i%ﬁ%d@é&%%é@'ﬂf&ﬁtfﬁ&%@ iR digtialding to

audio/video signals. 20 The invention also relates to a computer program

BreRfiiReroeds Fh AAY MG REI UL IS VRI R SR ARRE BHSLPEIINADIe rewritable
disc like recaorgingreediconnddeaancinocomslidike eptivagisesigitMRddONideo

Blllﬁ-aFIQSay, etc.) are capable of 25 storing large amount of data of different
f es.'They can be used in different environments having specific

requirementsr@grfﬂn_@rg@nbz@niojep@fddmweldig_it@@urﬂlﬁxfrgjdﬂesimm.s Wmeamgdium;
data are orgapigpfd inkafies Véa%ﬁ?&&?@%?ﬁdﬁi@hf&%ﬁ%iﬁﬁﬁﬁﬁ%légﬂ'ﬂ’ue medium;

system. Such file system has its own file system data, which include
information aBtRitANIRIIBrtRtineedightl gudifxideasisnaloread fadbtding

pa@thutat; bagparticular, file system data may include 30 volume structures

representing the structures of logical and/or.physical yglumes, file structures
reprosenting PO EH g PR s e el IS St
describing grogingeai diledscantitasspac®binterpregras erihigt dlloazeding digital

URAURAALELiSRASEN a removable rewritable disc like recording medium.

Recording media like optical discs (DVD+RW, Blu-Ray, etc.) are capable of
storing large amount of data of different types. They can be used in different environments
having specific requirements as for organization of data on a recording medium. Typically,
data are organized into files in accordance with rules of a particular file system. Such file
system has its own file system data, which include information about all kind of structures
relating to data stored on a recording medium. In particular, file system data may include
volume structures representing the structures of logical and/or physical volumes, file
structures representing the structures of files containing the data, directory structures
describing grouping of files, and a space bitmap representing allocated or unallocated space
for storing data on a recording medium. A recording medium may comprise addressable

recording units (blocks) for storing the data. At a level of a file system those units are
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for storing data on a recording medium. A recording medium may comprise
addressable recording units (blocks) for storing the data. At a level of a file
system those units are 3 referenced to with use of logical addresses defining
addressing space. Partitioning of a recoralng medium allocates a space on

FoR IR Rh SV HIIodRA HNFeLEONRligGaareiaiay atiesatianitg of a

system. At present, for example, DVD+RW discs are in use by Consumer
E%EH‘&H|8’§d51(‘t%‘)08%€ﬁc?e%°%“r?&ﬂwﬂﬂﬁ@%%Fﬁls@é%ﬂﬁ@r% ORURbIRFaFHINg
to thiesCé efivirgsant DVD+RW discs are used mainly for recording digital

video informatjo f cordi |
efored 1o A LN r e i D TN R O R e
(Glelsdgvigesandfifiles eerﬁ@amuﬁgrﬂnetardeﬁ)uﬁmarmn@m itdite ScenviopRmRaRtn
WWW@@Q@”JMIH@ R R P i I RIE I YRR MRSy BIG:

10 For example, in the DVD+VR format some files start at fixed addresses.
feexpt ot Néd?&%‘ﬁ@fﬁi@@)%’BP'ﬁ'Ré%eﬁSEe%cb@ ENYRiEURy Brsmereitiat here
ar@detfaneom;c@rfﬂbmoeﬁcﬁnwmmmem isf Iﬁm@mmnar@ftﬂweruephﬁmmhyn itself

et oarfn%dB‘nTB] “[91 Rl A nfsc')PegtlfclJ%a Iealions may.
requ re some Be present n a certain d|rec ory an app |cat|ons Wﬁf
fypiexdiymeve theel \dnvtRitarfarhsemeofis stetetififkatedtdosses fiNextap toat, the

(EFét%\fﬁ]éGfoéf‘éﬁ'ﬁfésfF%@t@bfé'%hﬂ‘éﬁlf{/‘%ﬁ%ﬁﬁm&ﬁ%d%@én igee is free

space available on a medium it’is possible to add data files to that medium

from all kind$"StRfrRANAIRNAsTHExBeRE 0RS AHTERRARRIIOSBRANY- sifgie s tthere

paumbtte mlallbm&dnace@mmamt f@sma@pﬁmtahﬂenﬁiﬁse@n@mm Wigh aeh
more CI% deV|c Ilke ers/re ﬁgr ers

OFQs%nt acer %hl Ir c aér(]ew(ii arpd)llc |can¥ ve rown ((){matto
REve capa ity 10 seek th in orm lon on isC f

filers cﬁfarrr@ttar‘n myffles oh&a tﬂery\@anfhmlerafmmlflExampmeeﬁsrﬁli@taselong as
Hé?é'?é\‘f)re%"s'p:e@efﬂ% IQB‘Q isenRlRAY @B&%u@@%@&ﬁﬂa{%{'? B @8%%&9%%*&

possibly more types of multi-media files will be sup ;Eerrte in the CE world

Rlbk(tnﬂf’ A 4tifterent Renli st AR AR B PABRICI 88 510 Q%@%&@H'Q@%f@u'mwm
6ifekigxMids) dle sigrrachiiie mMiskelitheiasten v saclvetpkgital content between PCs

and home 2 elec onlcs devjces ro in 'logk and feel"
in different eqr?vwonr}‘len? éemgﬂebep%dbg etse\ringetl\gﬂaeaq Bay Pgﬁ%ﬁﬁj@é i0RWo
ocdpaainerdedistioned thefitespsidndnéppatitusrctpalise fof fitasofraicrgtain type

tﬂH@Hé@E&WmJH&F@%&tWQ|aﬁ%%ﬁ%%%M@%ﬁ&%ﬂ&)%é@w&té@&%ﬁbﬁél%?me
as a CD-RW disc. This is done to facilitate the use of
and more, MP3 files. In the future possibly more types of multi-media files will be supported

in the CE world. Next to that, also new standards on meta-data are created (such as e.g. MPV
or HighMAT) designed to make it easier to move digital content between PCs and home
electronics devices, e.g. by providing a common “look and feel” in different environments.

The published international patent application WO 01/22416 Al discloses the
recording apparatus capable of performing initialization, formatting and defect management
of a rewritable medium such as a CD-RW disc. This is done to facilitate the use of CD-RW
as a high-capacity floppy disc, so immediate writing or reading of files is possible. Such
media are commonly referred to as Mount Rainier ReWritable (MRW) media, e.g. CD-
MRW, DVD+MRW.

Further, said recording apparatus makes it possible to store file system data of
different file systems on one recording medium, so-called “bridge medium”. This facilitates

sharing of the bridge medium between different environments, e.g. the CE environment and
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as a high-capacity floppy disc, so immediate writing or reading of files is
possible. Such 30 media are commonly referred to as Mount Rainier
ReWritable (MRW) media, e.g. CD- MRW,DVD+MRW. Further, said
recording apparatus makes it possible to 4tore file system data of different

file YRMePRERNA Peekl IRg et dRy GRIGHmPEIRE MpdlN appitation area

facilitates sharing of the bridge medium between different environments, e.
{FECES ﬁU%ﬁ’i?ﬂgﬂE Sipng Tt sER g SYSIepse PUAtRTRsics: difly
papalkileof paifedmrgeneuaf@ppimganeateah(@mm) mﬂmmte@ fat.storing file

system data pf & fiie- ?@rﬁjen?%ﬁ%hgg%é ‘?o%?&r fé’@“'”g

the defect management in’line wi T environment

thedinads iveneenapofaseintng -deaa’ tt@qhmqsﬁdﬁelsg medh@mrr@wmﬁ AT
WrRs@e \ﬁftﬂﬁeg}ﬁ?;ﬁ'l@é% HrSRET FRAS RS M?ﬁ@a%%@? aﬁﬁlr'aﬁl%fpllﬁnnlng

Wlth le playe rough the use of a compllanceébrldg application

ﬂﬁ‘r{H?réc ﬂ'fé‘b’cthéa CAHORM UGS AisehRBA (Wied LBl HEPTIANa Ly e “CE-

syistyn Wate, mediach,' (dngatiegatadie tile sysetin®) angicgntdie soliaipdestith that a
Stemﬁ&ﬁxﬂﬂ&ﬁ“&%’i‘é O'WFnrs Suf:metsheat a r%@atca'ndnoﬂsMR‘r{‘#n% ﬁ{Pn REa
?ergre these as ontent Underits main Tile sysr} resu¥ e’

(Baxlplaiﬁe@wmlwawﬁbpdnquﬁraﬂwﬁéﬁewef&fe@wmtblﬂ r@lemm diita faor

WHi&h‘&tH&%‘%LﬁééE%bé@n@é?ﬂWé%g@r%Oders Examples of data stored on
DVD+MRW discs in the PC environment are_video, photo or audio data. If

any defects &rteletfl damsiPeRd OntRyY QéM&%Qﬁ%b'@ﬁ%rﬁQSEné(ﬂﬁﬂ%”W%
onmtd phewierasdioaien M/ﬁlqreaemerbleedeaai thex ﬂi@yabé@afedﬂmmd@ment is

sonEnts. datg AL RhYsicalbioplaned (o secalil Snate e RS BY dhfen
management. In suc acase, edaalss nuguous rom

tdﬁglﬁciﬂie QHMSHWQMGW\IIEW tadprbSparendrertiaeis by deptefiett alpnagemizntidnsuch
QQa@%etﬁéS&‘atg f@éﬁ%dﬂﬁ'&&]?ﬁ%ﬁ a’"ﬂﬁlfﬁF%QFeE% T ’FW\%UE‘F% &a is

not have any MRW capabilities. This means that they are not capable of

F@éﬂWé"fsﬂWPéW\‘éb&%t@tﬂl% o $RsBLEUY R/H|6YPE§18€Q§GH%¢@BQEWG CE

epmaPRRAitacthet ﬁmemc&p&umﬁ meiblesars watiseyl &y toeckgabtbat
navi hrough D ideo aa| id I‘SI not based sets

R e e B0 AR B BB Ry e el e S

A2/ APRICHES pwltlweiamxe&nﬁaet’eettaa thattadigdinn fenavigind \vEhedpordata in

Ciao bray ERESIB BadiP S AESSE MRS R IR G HLRIE éﬁ/kl!eﬂ%{ﬂ'm&fb%lled

remap but will try to read the data from the defective location. When
géwmqﬁéc&%\ﬁgﬁ%ﬁwg}jr@@nve offsets to a certain point zero and other NAV-

PACKSs. Therefore, these present players and recorders will not follow the remapping, but
will try to read the data from the defective location. When some of the content is remapped to
the spare area, problems with playback in non-MRW devices will occur, as there is no valid
information on locations expected by these devices and/or the devices will not be able to read
the information correctly due to a defect. This will result in “hicks” or strong artifacts in the

content-stream, noticeable to a user.

It is an object of the invention to improve playback of multimedia content
recorded on a medium with use of a defect management.
This object is achieved, according to a first aspect of the invention, by a

recording apparatus of the type described in the opening paragraph, characterized in that the
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25 the spare area, problems with playback in non-MRW devices will occur, as
there is no valid information on locations expected by these devices and/or
the devices will not be able to read the information correctly due to a defect.
This will result in "hicks" or strong artifact8 in the content-stream, noticeable

E%rﬁrHﬁ%aﬁ@a‘ﬁe'%o%t&?t@%&&}f;mﬁe' QURRHRRErIMPrScBiRRard aharulipgdia
content recorded on_a medium with use of a defect management. This object

[ERIRFRRGBLATER COMRHE B s gk 0 statsl iRt drtishiaBly fora defesipyea address
apwaem%mr&perﬂe@cmhad repiverogenieg, parcagt&plnhe:rmtmgzeaiem

5*&%‘<§rt(§‘|ﬁﬂfio‘iﬁ e% e s S‘éjoa}é’seqot?oéﬁa%%cmet%r?’e%B%%Etﬁ‘ 49 8rea

réplacemen €58 0t & Teplacement aréa compnsing the User data,
asessAinehiotibediefect atgsladfies. defead Hieuseidittadrorothe triftacerapaharea and to

FOrEBSRARE NG Bt ReERRIPERIBEBLANER rdgalafal 2R ﬂ?@dé@éﬂﬁﬁﬁﬁ&@&%@ﬁ?ﬂnes This

according to the replacement area address, to localize the corresponding
Hrertesreiabiipes H?HQ%%‘&%%EMP@&”&%F&@ s ASERFLAR.SBY 8%‘65"'” good
ﬁoparthaygptmwmmte&reaeam@lﬁg re-record the user data read in the defect

area regard| SS oft efe gement arulgrs tl];h{ elglo%rt? Segalh%hd&}éjﬂ iy ?e 410
the content s ore ont e medlum ast gdé:f% taaréa may contain goo oIO

p@iﬂa@tn;e@emmdmmﬁﬁt@ﬁmwe@@miﬁgrelﬂieanr@nqo@fdhﬂesnr@ratheeaécoﬂdﬁr@fect
Qi%ﬁat@ih{ﬁuéiaQ%QBV&!JF&%W@F%&%HW%‘Heﬂé&tQQH%%'E%%éHﬁfrﬂge defect table

information related to re-recording of the user data read in the defect area, to
idfsdairares. raé&am@mm%gtwww%méa%@% ipjoygeasiengiich can

dets@tit@bjsurmnztél@cb@kﬂeo&rmﬁmﬁugmmﬂlmﬁﬁn&w@@mmumwmm
provides inform ?afIO{P]eWhI sed to gtlmlze acce

managemen 'bf thie content stored ?H%Cf)rr] LRPT U‘qu 8?@F%Em8?rrﬁsear§

efiaplec ¢xtaali mgeaggiarratwondeddomwefe@aargaaﬁe coBpaiaptredsss detadaaddrom
Hleiectarr det iR FelrGt s IURABRASL it Y & SR RIR I he

defect area with the user data read from the corresponding replacement area

HisHES RSt FagpRERs kfﬁﬁ?dérfﬁ@ofﬁ'ﬂgér}@%%%ﬂ@'ﬁ%ﬂ‘n’%&"}’v%%

péﬁmﬁﬁmwwwsserﬁm&QW@umegswrm the redtecrisingorerasais

mr}orm a%l%es |Bﬁé)§g,ébslg %O yse ghl% |nfo matlon while accessing data on the
mediime 28" BGHREr e Aisodiment ot Hhe recording apparatus, the control

means are ddapttbetembedsraniobits itaprdidekppatalvke te cnsitidlempans are
HRAREPIT NG LRRBRANANR Hifect table to include the re-recording information in the

defect table. This is efficient way of storing the information.

According to a second aspect of the invention a reading apparatus of the type
described in the opening paragraph is provided characterized in that the control means are
adapted to monitor a speed of outputting the digital audio/video signals read, to read the
defect table from the medium, to search the defect table for a replacement area address of a
replacement area comprising the user data, to search the defect table for a defect area address
of a defect area corresponding to the replacement area and to read the user data either from
the replacement area or from the defect area corresponding to the replacement area in
dependence on monitoring and speed requirements for the speed of outputting the digital
audio/video signals read. This allows for optimizing the read-out of data from the medium.

It is advantageous, if the control means of the reading apparatus are adapted to
read the user data either from the replacement area or from the defect area in dependence on a

re-recording information related to the user data in the defect area and the replacement area,
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defect table. This is efficient way of storing the information. According to a
second aspect of the invention a reading apparatus of the type described in

the opening paragraph is provided characterized in that the control means

are 25 adapted to monitor a speed of ouﬁ)utting the digital audio/video
senaledsathgdmsashiln eaigristnleikomiEe PRI ARREATAH 806s dRieEdd-out
table for a replacement area address of a replacement area comprising the
HEH}E@Q{%, to search the defect table for a defect area address of a defect

area corresppiciingjrg tthe thiyol agesatentiss daveanidia raetldi ef usengiatpdeitedr
rom g %P'ﬁ‘éi?%e%?ﬁd&%&%f e"vWi%5%%%‘?58%}8?‘8@0?855‘*%8%%”& ! (Ve
replacement’area in ependence on monitoring ana’speed requirerments

fisseribedpp &tk OPSUTGLRAIAGrERE igieidad diararierizeidadsareling Theslefrenignle for
E%Bﬁ@éﬂiémQr@&%&&é@é%@&?@ﬂ%@ﬁéﬁmmwﬁﬁiHﬂb #hda@dyaptageous, if the
a

control means of the reading apparatus are adapted to read the user data
either from tFE¥ENRELIH RS ERIB M SrHeiRe AvRrMdrelrdEfcha&Ace on a
terrespoidimg tofvenetiarrelateddo the user data in the defect area and the

replacementlaref';\ 6 tttﬂe re-recording informatio com rifed in t edefgé:t _
: alizing the replacement afea cc?r%mgglo € {eplacement drea addiess;
table. This fur%erl roves the read-out of the'data. According to a third

aspect of theldglizitiothe ¢oseneendina deliegiatpaligitalding diohddietestigrealadgress;

removable rewsigable dizer kearpepraipspredivenaiihe type 5 described in
the opening paragraph is provided characterized by searching the defect

table for a répIEcarEAArasehdairsabNdNeitict Alenteared o pigheAfdefte

neagiiahisedrching the defect table for a defect area address of a defect

area conespandnG 0 dNGISRaceerh et incRidhng e eplarement frea
according to the replacement area address, ocaliZing the corresponding
dedisdy ideozigoaleriding acetheveldfoevaiebladued ¢ reeciding mediugeefdagdyivem

%@cPﬁﬁ@ﬁﬁﬁ@Bﬁ@ﬁﬁ?bé@é@%@B%%&%ﬁ&rgﬁ@i 1ERE) %Hﬁﬁ&ﬂ&%%ﬁé@@off

regardless of the defect management rules. According to a forth aspect o
iHieeabHe dedia s MR sigHitaRdLs audio/video signals from a

removable rew4diabltdirglkesrcpoeingemedium of the type described in the
opening paragraph is Rro%

. LG the C'J%%dtaj!ié‘?a‘%erreizﬁ%’ew_H{‘%’r%‘at%ﬁ9%5%8’ R i3tement area
outputting of the digital auaro/video signals read:;
comprising the user data;

searching the defect table for a defect area address of a defect area
corresponding to the replacement area;

reading the user data either from the replacement area or from the defect area
corresponding to the replacement area in dependence on the monitoring and speed
requirements for the speed of outputting of the digital audio/video signals read.

According to a fifth aspect of the invention a computer data system of the type
described in the opening paragraph is provided, characterized in that the computer is adapted
to control the control means of the recording apparatus to perform the method as described in
relation to the third aspect of the invention.

According to a sixth aspect of the invention a computer program product for
recording digital information signals is provided, which program is operative to cause a

processor to perform the method as described in relation to the third aspect of the invention.
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reading the defect table from the medium; searching the defect table for a
replacement area address of a replacement area 20 comprising the user
data; searching the defect table for a defect area address of a defect area
corresponding to the replacement area; réading the user data either from the

repla(_:ementﬁﬁgs% ahd r&ﬂéﬂﬁ%@@‘%ﬁ&ﬁé%eﬁﬂﬁ@ﬁmﬁg H}ﬁ)&%ﬁhﬁdﬁﬂﬁ&%lﬁ@&&ted
area in dependence on the monitoring and speed 25 requirements for the

Lytnes WO IR ITRIAG B AR S ERGHET SR ASRARS SN FedmRIC Y HIR PP Y fiRh
degeeiptioh el itk ndferecce ompaitecamtangysiemvihtseitypriciescribed in the
opening paragraph.is provided, characterized.in that the computer is adapted
to control th:rq c%urE r(1) ﬁg\é\/ﬁs (rgc%rgﬁb cﬁc}?éﬁ%@ t(g g'rgavtvé’s to perform the
method as dé&t@iiBad shovslatieretdinaengsiimapesstsestipe) invention. 30

According togainh aRRECH RIHIGIHIRRHRRL RPMRRHRHBI QGRS for

recording digllzt_al information signals is provided, which program is operative
to cause a pre%%éars’fk?\%%?fﬂmﬁ"fﬂé%?é%&%f@@%‘ﬂ%ww@a%&siwm' the

third aspect ¢ligbe: Btvemiizsa simplitise lapslivdihensspesiseasfimedinvention will
be apparent [._rom a %elucidateq further, wi}h referenge to the embadi

ments .
described by Wiy of GXAMPIE I the TOTOWNG GaSaHPUOH ARG with Tat e

thethwendswmpanying drawings, in which: Figure la shows a recording
medium (top ¥iMdpoh FiHER R RRONE AcreROER DR REFHYRAFEASS fRRSHEN).

Figure 2 shows a recording apparatus, in accordance with the invention,
Bif@!3a shows a simplified layout of a non-MRW type of medium, Figure

3b shows a simplified layout of a MRW type of medium, Figure 4 shows a
simple example of a re-recording process, in accordance with 10 the
invention. Corresponding elements in different Figures have identical
reference nurigeralsa IBWigrexRmnsivofs secerding pleddfm tédeviiog faedioihdisc

MG 3 IoHM OffisthoMtiba iRtk AN Hem G FIHUR dOnd B4iBAGHK R be)

being the position of the series of (to be) recorded marks representing digital
18FSF gtmﬁlgqgﬁ?fg@%%ﬂlgétglrpgﬁa@@lw SIPEH 98 \iaf@yranged in accordance with

a spiral pattern of turns constituting substantially parallel tracks on an information layer. The
recording medium may be optically readable, called an optical disc, and has an information
layer of a recordable type. Examples of a recordable disc are the CD-RW, and writable
versions of DVD, such as DVD+RW, and the high density writable optical disc using blue
lasers, called Blu-ray Disc (BD). Digital information signals (data) are represented on the
information layer by recording optically detectable marks along the track, e.g. crystalline or
amorphous marks in phase change material. The track 9 on the recordable type of recording
medium is indicated by a pre-embossed track structure provided during manufacture of the
blank recording medium. The track structure is constituted, for example, by a pregroove 14,
which enables a read/write head to follow the track during scanning. The track structure
comprises position information, e.g. addresses, for indication the location of units of
information, usually called information blocks or packets.

Figure 1b is a cross-section taken along the line b-b of the recording medium
11 of the recordable type, in which a transparent substrate 15 is provided with a recording
layer 16 and a protective layer 17. The protective layer 17 may comprise a further substrate
layer, for example as in DVD where the recording layer is at a 0.6 mm substrate and a further

substrate of 0.6 mm is bonded to the back side thereof. The pregroove 14 may be
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a spiral pattern of turns constituting substantially parallel tracks on an
information layer. The recording medium may be optically readable, called
an optical disc, and has an information 20 layer of a recordable type.
Examples of a recordable disc are the C*RW, and writable versions of

INPRRIAERY 3S 4R deRAYorPRICk AR ISR YRR DRI 4i9F AsinaaRiNg

lasers, called Blu-ray Disc (BD). Digital information signals (data) are
FEB?%%H%&?W%@”W&J?WQHB Ig5er by recording optically detectable marks
along the trackguee srrw@dlmeomlr@mma’ammsfdnadmdmg)h@aelch{angetlon signals

%E%? holDEHRES s &tgseg 319{?6)!&9\/0&@6“5' d;%o%éaﬁ&%w i invention.

iCAtec by a pre-emn osse track structure provided dunng manufacture o
t-Hl? dPlieaiRtve topaiMgleAadinmTiTRG: DeeoR Kiraeronénistviatitae tefercescandple,

Hié(ﬁlﬂﬁe%&\’ Frddhs RIS SRRDIESR 538 IR MPRE Q. IUIAY HAGILIAAK, a head

scannlng The track structure comprlses pOSItIOI’] information, e.

5& a@esifipingiLatisn fﬂ'ecﬂ%%ﬁ%H%f‘lﬁ’ﬁf@é‘?e|H‘F6ﬁ"r?%ﬁbwed%'§|I9'E’%9 igg on
ihéaraeativhelierke2atopqelsesanp fdgluis D adiossrsg pbidor tﬁnemaigmgatmetuon

k)re]gmbzg r%]jlt r?rccu)rﬂm ?dlemen%‘slf OfLIltké {§ gcr)arl Ie té@) Z%ném a ac% of the
ranspa % prowded With & record
prioteeiian IIayerr OIIhmqbdmmﬂﬂbumy@hqwdmimbﬁam%@Iaqemr%e@!osm@tlon

lAviRte fop expRpla R I YRAMDRIR RS Tdingt @\)SWand%&JQ lé{(‘,ﬂ]ator for

substrate and a further substrate of 0.6 mm is bonded to the back side
RRYESFRERcHR <Y 6 (PR 85aHb28 alonsldisortkdl &8 AisridReamb AN Adricking
e@m@mdﬁbe&u@r@eﬂiﬁd@mw@in@rra@a dnateiialoptepesitedenindingek. The
{ I|ts.s unn(]jelln S. F'ﬂs%rgo d Orraalg"rec%(/qhn% E Cés\tug for re {R[cordlng
c{lgltarfqr?tcormatlony&gn a recordlng mediom g1

BigDaRrlydreBDangeddoo etlangisgtithatgeinte meldectig TlemenpBeatetisg digital
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which means include a drive unit 21 for rotating the recording medium 11, a

H@d&c%é'”QH%VSrpB@tm?ﬁ'ﬁﬁnﬁlPéﬂ‘@yc%lﬁaéW ﬁégﬂ*i’éﬁwfﬂﬁ“nr?egh@éﬂezférm fe

mamuheawman tmmrawm Jﬁe@&aﬂ@immrmam%mhwwam @kerding

known t e f r era %dlatl n_ _beam 24 U|de t rou
materl Suc i0 ase ¢ tag%e material, { s W|th a

JEENE ocuse o a ra i)atron spo on a trac ormatlon layer

dfrﬂqecxteebrrngpmmmmtﬁemmd mﬁMrbeanManQSg@nmww gecattiagon

RARIdFRRo-Bticd [ASRFHO8S [ emd faﬂmﬂn%ﬂ&f@%({ﬂgqrﬁgﬂﬂﬁ%ﬁ la er is

focusmg;ctuator for moving the focus of the radiation beam 24 alon

dpieeisfdia eeteslry Bfaélﬁ%ﬁa/ BEURB KRG U EBHI R P AR AP BRASIKE the
g§eedr&thjaadaniajdiraatianeeg theeentirafsthetidgiel-akheking error and a focusing

error signal for controlling said tracking and focusing actuators. The read signal is processed
by read processing unit 30 of a usual type including a demodulator, deformatter and output
unit to retrieve the digital information signals (data). Hence retrieving means for reading
information include the drive unit 21, the head 22, the positioning unit 25 and the read
processing unit 30. The apparatus comprises write processing means for processing the input
digital information signals (data) to generate a write signal to drive the head 22, which means
comprise an input unit 27, and modulator means comprising a formatter 28 and a modulator
29. The input digital information signals (data) may comprise for example real-time video
and/or audio data or still images data. The input unit 27 processes the input data to units of
information, which are passed to the formatter 28 for adding control data and formatting the

data, e.g. by adding error correction codes (ECC) and/or interleaving. For computer
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tracking actuator may comprise coils for radially moving an optical element or
may 15 alternatively be arranged for changing the angle of a reflecting
element. For writing digital information ?ri%nals (data) the radiation is
controlled to create optically detectable nrarks in the recording layer. The

Hb?ﬂé%tiﬁﬁé’%% ARk ARG A B IR RN Pk 16rINREPID dife AP asvulitha

lection coefficient different from their surroundings, obtained when
FEY AR OR ANalRs MRS HRH 269558 NAHIBRYB I PrRESHLIRG RS ARRRIALIS I the
formanéduoaashiithtiee Bﬂtmmummfmamlmmd idehe midtomatidreimit 29, which

o Had! %x%%“é”e& 89% q%ﬂt]'%rau ﬁ]&jﬁ’i% b%agdgﬁe e”ﬁ%rf 8llves the

rea ing, t e radiation re ece yth nformation layer 1S cte
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error and a focusmag error signal for controlling said tracking and focusing
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m ital mformatlon si ﬂlgg?%%l) Hence r ¥ing means for readin
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a write sérznal to drive the head 22, which means 30 comprise an input unit
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proc sses {Fle rfnpuf (9a‘ta ?O gnlts (0] m%rma on, w ?‘I are asse

funeeatites 28dffinatidimgacoriting tiette amrfbamawag:th@d tatevvelde l@yr&wdi urmgt 20
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applications units of information ma be inferfaced to the formatter 28 directly

-in such casE'eFOHFPbIRIEA0 iREaRINR RiRETor AL bR HZrioRo TBEBHaRS AR

tfe@ean*ﬁmagemefrm derwratied cataufronicie ewputaiuheiso rmaét@rrraﬁeiaf
the dul tlon unit 29, which rlses for le a nn
B e R e e R SR e AT A S R,
aﬁ@medwmmralﬁmpImtwnm@@s\éyﬂchatmm@m@aﬁusrexamplhgmrgpnsmg two

SYRSNARG RASRSNS Ithe mgNlalrd HRNAL] REreImAEeA YNithd Lo contain

presented to the input of the modulation unit 29 comprise address

A ARSI SPRE MG HREEH RS B HradpBIIALC hekiRe 88 MRS BEoat oA Tsaknainly
FecREHRIneid usedesrthal ceptiod heosknel M@ﬁoa%rfuamrontbleee@ﬂafgatus

SBS SR o L S S S RIS Gy AP 8 D R
pointing to the user data according to rules of a first file system. The general application area
GAA can be used for storage of data that does not allow replacements by the defect
management, such as application programs or device drivers that can handle defects, or file
system data of additional file systems. The defect management is based on a main defect
table MDT stored in a main table area MTA, a secondary defect table SDT stored in a
secondary table area STA and replacement areas (packets) comprised in the spare area SA1,
SA2. The secondary defect table is a copy of the main defect table; SDT contains the same
information as MDT. STA is used as redundancy in case of issues with MTA, and for
assuring that non-MRW PC-systems can use these tables for address remapper in order to

logically construct the address space, compensating for the defect management reallocation
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10 information and may be arranged for receiving commands from a user or
from a host computer. The control unit 20 is connected via control lines 26,
e.g. a system bus, to said input unit 27, formatter 28 and modulator 29, to
the read processing unit 30, and to the dﬁQ/e unit 21, and the positioning unit

oot ThiersieniR) MR MVARIMIRTSES) CATRARGI tabIE YOk EXaMBERI& within the lead-

microprocessor, a program memory and control gates, for performing the 15
m&%ddré?%ﬂ{e'mﬁﬁ?fgﬁgv%@d?é{mﬁ o iR ShKSR A e AE S50 Whe
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T canirolaniyatys camabis,of perdarming ialzalion, IPAANB0 ANthe of
management of a rewnta lum such as a + ISC. An
ERAATINERYY rgn@rﬁm@wedw@%s%h fmécS&ZSWﬂywn sirdiglized3ndiL 2o tpheds
loRgH3 aESseviprd-out 20 area LO, a general application area GAA, a spare
area SA (|n this example compnsmg two_ sub-areas SAl and SA2), a user.
area UA, andPisBiePa8a MR¥adsinions 1y 1p ARt tesheus thabMIg\hegiia can
teadéwmawdeﬂmnmmma@nme@tmmm@a Teneapisiag ar%rldﬁﬂ&lﬂ’ied'hls

ma|nl for recordi [){Jlata useg for real and data r d to
rem (§ driver ca ained eas M %mon s 8 Cng such eflle
stor arecor ing medium, suc ser ésystem ata
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storage of data that does not allow replacements by the defect management,
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sysitany dedegnizadioitionaleliieesyiams damchdlpisintinganagemenini azpean a
maln defect tabl Tst red in.a in t bIe ndary defec
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(pteciedtts) asaenoriddileinystensirinrekanyen SACE SmeThEﬂs@omnda@@at@cﬂtable

ﬁxﬁe‘ﬁ?W@AW%@H@H&Q%%M&W%&%&%I&@% the AR fEPFi”E‘t'O” as

DT. STA is used as redundancy in case of issues with MT

assuring that"heHalFR\RaDRILTeRE ARRPINS Bredativads s &y ﬂateé@mggsdefectlve
EERaPREA | TR IsigEARINg GiRad Yreansiruaidiiaraddressisingcacerriprasating fatfich

ta?adefeblehrecor(?e%?{g (ijnfte all%ﬂcatlo Ibea%gﬁél Iﬁ{nc{reégrt])tl%c?}q%sﬂonngl_lv\!ormatlon

rives € main e area thé lea area
Retheraietiumedidefieichtablayontaafstdorypasi g ovircnchig beeiStsl tr@earformibalgefect

Fﬁ:ﬁﬁéb‘%%ﬂtaﬁm WH&II5%%‘%{e}%&\’%éﬁfé‘%%tg}45¥Yﬂs{‘8?9@e&r&b ﬂ%s'YH%We&F which

VD+MRW, in _contrast to "non-MRW" media with a layout as in exam

Eﬁﬁ/\ﬂ‘i’% q’@@ﬁ'@'@%i i Refetestive @WWQW\W%E%%M'H%&%O@M“@N@M
SR erayeor Ao pihd, ddfastinbathéaiehf4br example, a particular area may be classified

as a defective area, if reading data recorded in it gives errors. Further, the defect table
contains a list of replacement areas (packets), reserved to be used as replacements of
defective areas. Defective and replacement areas are referred to by their addresses on the
medium. Different flags or status bits within the defect table indicate characteristics of those
areas, e.g. usability for data recording. The defect table also contains information related to
areas on the medium, where the defect management shall not be active, such as a size and
position of GAA.

After recording of DVD compliant video in the PC environment, there are few
actions required before the MRW disc can be played in the (legacy) CE environment, as
described in the introductory part. These actions can be initiated automatically or via

something like a “make convergent button” in a software application, or via a feature built
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MBytes, respectively. Based on the MRW definitions, it is possible to ensure
that MRW media can be read by non-MRW capable drives, by installing a
remapping driver on the PC. This remapping driver can be obtained easily,
amongst other, by using GAA, such that file 10 system in GAA launches

ARiaPHicaiomiMhigReinStAlE Shisig iveios dawniaassdtinee aRdptermet ke

i
convergence w rVQL non-MRW aware CE devices, the same or a different file
SORRSRETS e Wi BelBat BPRYEIEY BUS HutifeA PR SRAG alGries myoze o
ting omﬂt@vﬁymplawiyw@cmmmwwytﬁ‘dﬂdewces This is done by pointing to

the mummed’ﬁlaggﬁiérﬁt% dlslg 185t a%ﬁ L assiemyksing f Iséé%gﬁrt]area

data stored elna er a erre to as second file syste
d@dé@SRQBWWMW@EEUWRﬁe@ﬂm@@Qdﬂﬁ seraiataxioaesh sf,p%ttqﬁﬁqht@mor a defect

dRdISRIRASIORAIIRIT G @R KS S6aTR t@tﬁ@%{ﬁ%@rﬁ@r‘u@réﬁ Yo dngedRiect

management employs predefined rules for determining defective areas in
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medium, according to rules of the defect management. For example, a
ﬁﬁ%éﬁ@ﬁﬁ?@é‘%é@%f@%gﬁ%@r%%@é@&ﬂ/ af dhe APRAraiXE RigHEgpROnse to the
BeosdegLintiboivesigetiboveurther, the defect table 25 contains a list of

e S S TR e S B RS Yo e
defective areag 5efec?|ve anﬁ] replace areas’are erreaS to% heq

adﬁr@ggemdmwwa@dm@nwlfeat@nd ftAgdeordatatliyl istecovittid ohe M?é!tttdlsc with
POl Ingieate. G BRI S RbHINRa %ﬂ‘}"@é@tﬁ@ld&%ﬁ&“ﬁ’ Rifaiayecording.

The defect table also contains information related to areas on the medium,

ToRERS TIRELAETR AP AR RIE A Sl OB aikerAs DG dR A RIS A5QTash reads

pasitipedafaGABmAteititecusling ofeRMidraprplirobrdeass datihe iBGriginal location
ent, there are few actions required before the MRW disc can be

iron
iﬁaygsd n O%e E'Iegacys1 E environment, as described in the introductory part.
These actionSheafuieionilityeef thetoontratallit 20 isigassornethinigllikeing ohagation.

SABYRRIOURYLAWAD RAEUIVALE Aiaeliana AppicaBdra iRy et tiride
the operatlngn system functionality or via a user activated device function. The
iRtegFity is of the utmost importance. According to the defect management rules, user data is

stored at a replacement location in the spare area instead of a particular (defective) location,
if a device can’t be sure that a write process at this location will be successful. The same
happens if write/read quality at the particular location is less than optimal to assure correct
reading/writing at later stage in the device itself or in any other PC or CE device, which may
be used for reading/writing this disc in the future. However, data recorded at the defective
location may still be of a quality good enough for less sensitive applications, like in case of
audio/video data. Moreover, rewriting information at the particular location might still be
successful after the replacement is executed, for example as a result of using alternative
recording parameters (write strategy, laser power, servo tracking settings or simple retry
strategies). Also, the defective location might be readable giving no or less errors when read
by a different device (e.g. by the CE device).
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can be performed with help of a physical push button, a remote control, the
user's voice or any other way the user may interact with the device. The
control unit 20 is adapted to search the defect table for a replacement area 5
address of a replacement area compnsu‘?gzthe user data, to search the defect

table for a defegh cABsuRAEHEB%RbASEIR &Y ?@a@%f@cﬁ&%&ﬁ'!&ﬁ ¥ dhRation related
replacement area, to localize the replacement area accordin I{g to the

F%ﬁ?d@&%‘@ﬁ@ QFdbe derdaa, terfb ML e e REpIRERHE L fBe CaregPonding
angirali(up faatilre) di&fautrarﬂasadtdm&mowlsem UInel udseridata dedeot tihlle and

rgé%n'?bc%mﬁﬂ%? i e@ﬁ@ It %éul& aH%S n%?cé”t %Qtetﬁecée? %Fve
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original, defegfiye,iRGadiABbdlMEntE QR RSN PATBIB HGSfry TERRRS of re-

automatically as a default background operation of the apparatus or in
FESBngShd i dadpdiedefectateadiasat By Aliyvas #?ﬁ[ﬁjétﬁ'élﬁ%&@&%@ﬁﬂ%f@e

emm pleapftasneafrordiing mcemmmdmmteuthmﬂ&emerﬁmm rdadffgnrreta

Dgolelant ?Hd'rO/\lﬂ eP trqlgtc% 1OéLrlssorrle|C?r§% $e8 nath rméstlon reqated
g?ice r(T]]erf]ec{ area 16& uring recgrdlng tﬁl ectlve Fo ?on IS replace by

aecmi@lm:ement area 103 in the spare area 104. After re-recording is
activated, a reGREYRHEEAGT rémg t@cg@{gepﬁﬁé"éﬂﬂ@@é%ﬁ\;@%atlon the

attempts to record this data at its original location 102, as shown in figure 4b.
MRV efertdabinanit) of ved EBRERS it U5 NS B s sipfget table can

plsendaiiernt theeoNRNHgssangdit:.was defined with computer data
applications L%mefl where data integrity is of the utmost importance.
According tothe Hdefect management rules, user data is stored at a
replacealigepasimntinfithe gpridstaiea instead of a particular (defective)

locatioq ydfed e \iea %Pﬁa'@“r‘no?%’eﬁ*}@&ﬁdé’d%@ iPOEBRRAhdhisogation will be

successful. The same 25 happens if write/read quality at the particular
locatiof 1§98s8MR% BT RIREEES Greaserbi fPéé'ﬂfh‘f@WfﬁFﬁjTﬁmater stage in

the devigspliselient ineanyi s L@ eplavéasanihich may be used for
reading/writirgg EhISZdISC in the future. However, data recorded at the defective
|

location may Shi'De of a guality good enough for less sensitive applications,
like-in teeserigina dédroitiepadettdadvboes doentdesivyitintpérstonmeaiansdbetieplacement

Daft'CUA?Ja'BPﬁmté%’nB?:‘Qh&éﬁ'b&ﬁa?’& gherpseitAticWheFERRARIBR Fpresented

executed, for example as a result of using alternative recording parameters

(write SR8y, ﬁ@@@%ﬁ%ﬁ‘%@r‘% YK fRsEEIER OMiple retry
strategiesriied. diee rejechivan opaéient tahishrereatiabie: 6 iag derepleRing to

errors W?rggrgsen?ed by binary xx01 according to the DVD+MRW specification).

After re-recording the user data from the replacement location at the original
location, following cases, given as examples, can be indicated in the defect table (e.g. by
using binary xx01 for Status 2 of the related entry in the defect table):

- acase when such re-recording operation has been done, but no guaranties can be
given with respect to quality of read-out performed by the receiving CE (other)
device;

- aread-out check by the MRW device after re-recording has given sufficient good
results. In this case the MRW device may assume that next time the defective location
is still readable and the replacement is a “preventive step” taken in order to recover

the user data when the defective location gives problems, e.g. due to wear;
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by a different device (e.g. by the CE device). 12 In an embodiment, the

control unit 20 is adapted to collect information related to re-recording of the
user data, read from the replacement location, at the corresponding original
(defective) location. This information is tHeh included in the defect table and

recordfdsQRRaeneriuTea-shosycceosmpisa Al srvid Bsdnsisatipethat the

defective 5 location was recorded with the user data from the correspondin
replacétRBRETSEAH. RIFUHBIHEH B ESEIH R ATIRRE cBiYei WAitish dateype e
to verifyefesivid @itionrgices ginglthe usgrddata ethhe defect area (location).
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area and compared with the user data read from the replacement area.

result @ teeidoed Barie SRS, inestidicdr wceherfoznaiepaniliydd stiaam g content in
recording WrifERIRFRRNHOf rewriting the replaced user data at the defective
location, the MRW defect table is involved. For example, the various status

bits in the defBEPEBROUAIIHIEARITEH&F #esiirAklng Seton<NSited pble

datuyveiliclretpidae e nkfatthecaand thataplaadiaiacive areajbalihaonoidrernting

recorded at it's replac ment area, - a "free" entry, i.e. a replacement area
one oHno € of the cases defined aboVe.
uséable for future réplacement; -'a replacement area unusable for future

replacement T8ezmnig@ppaceshef aritfierid{oefberRmirpeskdatadrobe onigratdest can
B TPR RS HRlE aSIR (BRAFRMERe SIRRQIINRQEL BAkaTeacanBARmNe

most recently written information (represented by binary xxOO according to

{his DVERNVIERO\PE daH CAAcRTC et RaRMGEHORI 18188 R KPR ifrertsd
asdhding pfavemenihpliant sadeespane e tendtapis prerented hyksinas\DXKO-EMRW

ccording to the DYD+MRW. specificatign). 25 After re-recording the user
S B RS b cion. rollowing cmces,
given as exafiisles|esanding prdicassdriheainertisfeest adbolén@CE PV RsMBWinary

Yidier iStatscE Péaélﬁﬁfﬁkﬁ@ﬁ%@gﬁwcgb%@mgﬁ%@bt?&ﬁ BeGarRoMiagn such

re-recording operation has been done, but no guaranties can'be given with
PRIt e i Y R bIR B AHE YISl bYAIR QT ARG @R BtIs PoINt in time,

possibly by another recorder/device. The advantage of performing the re-recording at the
later point in time is that it can lead to good data in the original (defective) area because
meanwhile fingerprints or dust might be removed from the medium or the another recorder
has better recording capabilities for the medium.

In an embodiment of the recording apparatus, the control unit 20 is adapted to
determine whether the re-recording can be done immediately while continuing recording of
more data or after the recording has been completed. In the latter case, the control unit 20 can
be modified to keep data to be re-recorded in a memory.

It is noted that the apparatus as shown in Figure 2 has recording and
reproducing functions. Alternatively a reading apparatus for only retrieving information from
a recording medium contains the scanning elements and the read processing circuitry, but
does not have the input unit 27, the formatter 28 and the modulator 29. Its control unit 20
does not perform functions related to recording.

After re-recording, the data comprised in the defective area may give errors
during reading. In case of a stream of digital audio/video signals, this will result in “hicks”
or strong artifacts in the content-stream noticeable to a user, unless a reading device is

knowledgeable enough to take the right optimal decision to read the data from the
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30 device; - a read-out check by the MRW device after re-recording has
given sufficient good results. In this case the MRW device may assume that
next time the defective location is still readable and the replacement is a
"preventive step” taken in order to recovéf the user data when the defective

l@ﬁ%ﬁ%%ﬁ’ﬁéﬁ@@&‘dﬁ 11 defbeRiOaregarhistan il‘.)é%&ﬁ&‘?é%f%? dedicas G\ﬁﬁ’cﬁ’ He
by CE devices will provide %ood data and the replacement is a "preventive

StepPleAld Ra oy His YW ARAt ARt @%&W‘%@%éﬂ%ﬁﬂéﬁ%ﬁ o
givasg _pmbherrmlmg deklgieetcaWIwrdIe Sy s e blaﬁnitkam@ﬁshaitammﬂptimmag to
TS| |3¢%'r%§r§‘ﬁ%c%hQEYAEEZba‘?ISﬁRQBe@é%PF%at?o%% 4%?%?89\/.%% P?%ébﬁ%l@‘”t
or de Ice, op%lmlzmg capabpllity to stream 9he content in a Speciiic
grdleronierepremplansratsoeimaeprr thiverdrare Q. 20 & eaphalignesftsigieg in
fRcHlsfaRtitaale ipiabARILs IRiREch iR e efsct area and the replacement

area corresponding to it, representing one or more of the cases defined )
above. 10 ThE'&AH BI‘ER:BE%F%@FB%%%'@'M&%Hﬂ‘é%?pségﬁ?j'ét%)/imr%’tp“t unit

ofiginedadrneadeasing ereraplisyadias anerafeactomns stariecontdl th 2makearticular,
onvergent on". As an example... this "button” can art of a special
T A S T e R TR RO B R Bt
tomailitain citdovorsthienplis of thitaappidinioie thatiraaients dedimY Dy-asRasIfidisc
WiH AR GRNEENGRIAVADIR Iﬁ\ib@&%&ﬂ%{bﬁﬁtﬁ@ﬁ(ﬂﬂmﬁmn%éﬂ b rentraREiag
process can be performed also in a CE DVD+MRW recorder, i.e. the C
FRES iR FUMRINY NiBEW capability. Also, it can be performed immediately
after recording of new audio/video data on a medium or at a later point in
wg]c%,r dPnOSE/iQ' sby another recorder/device. The advantage of performing the
re-recorging at the later point in time is that it can lead to good data in the
original (Refecting)iakecarksohution PAIMeanwRisfinigangmas or dusterighbibete
removed, from the medium or the another recorder has better re in
capabiliti sg}rc[)][re&e medium. In an embodiment of the recording a%%@r%%&g?
the control unit 20 is adapted to determine whether the re-recording can be
flene immediately while goyfigwing jredrding 2f xngsqriaite oy aftgrrthe
recordinagréas been completed. In the latter case, the contro unit52007 can 25
to '

BE modi keep data4d’be’ el dtliked iffS ndh el D1)

SP+ 150 720 x 576 (Full D1) 720 x 480 (Full D1)  4.06
LP 180 360 x 576 (Half D1) 360 x 480 (Half D1)  3.38
EP 240 360 x 576 (Half D1) 360 x 480 (Half D1)  2.54
EP+ 360 360 x 576 (Half D1) 360 x 480 (Half D1)  1.70
8h 480 352 x 288 (SIF) 352 x 240 (SIF) 1.27

In an embodiment, the control unit 20 is adapted to monitor the speed of
outputting the read digital audio/video signals, to read the defect table from the medium, to
search the defect table for a replacement area address of a replacement area comprising the
user data, to search the defect table for a defect area address of a defect area corresponding to
the replacement area and to read the user data either from the replacement area or from the
defect area corresponding to the replacement area in dependence on monitoring and speed
requirements for the speed of outputting the read digital audio/video signals. Matching of a

streaming capability with requirements of a specific application is done by optimizing
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It is noted that the apparatus as shown in Figure 2 has recording and
reproducing functions. Alternatively a reading apparatus for only retrieving
information from a recording medium contains the scanning elements and
the read processing circuitry, but does nb? have the input unit 27, the

E@F{é}@'ﬁﬁ@ Bﬁr%&ﬁn@%w&%iﬁﬁﬂg Ber‘éﬁcﬁﬁ'&ﬁé’,‘oﬁﬂl@fﬁ Qy’%@g%ﬁH’é%&ﬁé@%‘r
functions related to recording. After re-recording, the data comprised in the

IRSRRRIANS SIPLA A YR e T ‘BEm‘?ﬁ'P@&fﬁ@orﬁi%%ér@fcﬁ@(@éﬂﬂit@cﬂﬁﬂﬁ?s to
adadithly igbe pdaiig it thismthk rissedt locHtiokst mrcetrmmthfymanethmt location.

content-stre | le I e
knowledgea%%@oﬁg%%%tamqt[%kqaoﬂﬁeﬁ] ?‘5‘%80 ?@%ﬁg{%n rearae{ﬁ 8at{on
froval lihequareseqoiditio nak Moxeaweiteseé Hie beaﬁébéﬂe&ﬂva@@&wﬁ@w&m sepplying

BrHaad Py %“a&'??o%e%m&‘&rﬁf B0CRPANIR B IRAHN hIS MR\ HEIESELAME for

and mterpr etin content. Another way is to assure that the reading device
e aiehing Jae Rt e 238 Wiow for pointing to the
replacementmhmgeaﬁ@am@tmh&cﬂ)ruglnad) ioaatioradothe: Gk idevriagtion related

eadab efile5s stem, Xa ngar r.driver from G
i B Rl R 100 AR SR Ry T
?ﬂlﬁésdlat}wmﬁglOﬁltaféaétfréfarﬁxélﬁ‘mgmé]ﬁ@gdimé&%@ﬂaﬂ@Ibiwmfiﬁtﬂmalmtblts

ol BpIsRR Qf&?@?ﬁ'ﬁ‘ﬂd&ﬂﬁ?’@n@&ﬁ%@qM@Eﬁ#ﬁe%%t@lr&fdtgﬁz?ﬁﬂﬁﬁ%é’n't

20. In particular, the_control unit 20 can be adapted to monitor a speed (a
Eﬁi’t‘é%?‘c?f"?ﬁe‘fotﬂf’dﬂfﬂﬁaaﬁ'%rr@@mfd%enﬁ%ﬁ%f?g e&%&ﬁ%ﬁ%wmt&a@n be

gmrﬂiﬂgr@p@qwr@mﬁpwr@efmmm)oﬁg&m@m application. For example, in

DVD recordln'g Wltan)O(a W mec |a the fo{lowm data raﬁ%%mt to be

commony waldtabag e e e REhE e AR AR &
Rewehteibio Nmﬂaﬁa@ﬁgwtﬁmafer Qmmut@s)i(muens@dge PId6D IPC xTHZGoNtrol

(E]H'hé’ﬂs)aﬂ%ﬁdé&*%%ﬁ%m&t?%% RFB%QSJ iRQ dhit {PthE WP d)seRPrAB0 (Full

D1)5.07 SP+ 150 720 x 576 (Full D1) 720 x 480 (Full D1) 4.06 LP 180 360
R PErairsH HiEfTaed x 480 (Half D1) 3.38 EP 240 360 x 576 (Half D1) 360 x

480 (Half D1)r2ah4mbBiinedR celcynpifiettdalh Bilertbmh@ingtad Had)shstdn and
the recording apparatus, the processing unit in the host system is adapted to control the
control unit 20 to perform methods and functions as described in reference to embodiments
of the recording apparatus presented above.

A computer program product according to the invention is operative to cause
the control unit 20 or the processing unit to perform methods and functions as described in
reference to embodiments of the recording apparatus presented above.

Whilst the invention has been described with reference to preferred
embodiments thereof, it is to be understood that these are not limitative examples. Thus,
various modifications may become apparent to those skilled in the art, without departing
from the scope of the invention, as defined by the claims. Further, the invention lies in each
and every novel feature or combination of features described above. Also, for the storage
medium an optical disc has been described, but other media, such as a magneto-optical disc
or magnetic tape, can be used. It is noted, that the invention may be implemented by means
of a general purpose processor executing a computer program or by dedicated hardware or by
a combination of both, and that in this document the word “comprising” does not exclude the

presence of other elements or steps than those listed and the word “a” or “an” preceding an



8h 480 352 x 288 (SIF) 352 x 240 (SIF) 1.27 15 In an embodiment, the
control unit 20 is adapted to monitor the speed of outputting the read digital
audio/video signals, to read the defect table from the medium, to search the
defect table for a replacement area addré8s of a replacement area

ERMBriSIDE: i SRIUEETHFPRAERALMIRFiIHRIPSIdRBIETaNS fiafenl AEkRence

address of a defect area corresponding to the replacement area and to read
ISR PO it RBR P AR @ﬁf&ée‘ﬁf?%n?‘ﬁ?@% S O BREESEERSCDRe gl item
oo phpaitding thalsevenldowarenihae beireplepanetengc eheo samondaroigaogdare.
speed requirements for the speed of outputting the read digital audio/video
signals. Matching of a streaming capability with requirements of a specific
application is done by optimizing 15 scheduling of reading and outputting
operations and/or employing a cache memory for temporary storage of data
read from the medium. Accordingly, the control unit 20 decides to read the
user data either from the defect location or its corresponding replacement
location. It should be pointed out that reading data from the replacement
location 5 usually requires additional movements of the head 22, thus it
introduces delays in supplying the data to the read processing unit 30. In an
embodiment, the control unit 20 accounts for these delays while matching
the streaming capability. Advantageously, the control unit 20 is adapted to
use the information related to re-recording - comprised in the defect table -
for taking decision on using replacement 10 areas versus original areas. For
example, the control unit 20 can employ different status bits as explained
above. In particular, the control unit 20 can decide to read data from the
replacement area, if the information related to re-recording indicates that no
guaranties can be given with respect to quality of data in the original area. In
an embodiment, the recording apparatus is arranged as a drive unit to be 15
connected to a separate host system, for example a drive unit to be build in a
PC. The control unit 20 is arranged to communicate with a processing unit in
the host system via a standardized interface. In an embodiment of a
computer data system comprising the host system and the recording
apparatus, the processing unit in the host system is adapted to control the 20
control unit 20 to perform methods and functions as described in reference to
embodiments
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of the recording apparatus presented above. A computer program product
according to the invention is operative to cause the control unit 20 or the
processing unit to perform methods and functions as described in reference

to embodiments of the recording apparattis presented above. 25 Whilst the
BVanten has been described with reference to preferred embodiments
thereof, it is to be understood that these are not limitative examples. Thus,
various modifications may become apparent to those skilled in the art,

without departing from the scope of the invention, as defined by the claims.
Further, the invention lies in each and every novel feature or combination of
features described above. Also, for the storage 30 medium an optical disc

has been described,. but other media, such agneto-optical disc or
Ahagnetic tap, Ea IS 8B e o Eed e Tl RS RE 2yl 8 a Femovanle
nevplishkerttisd livge meeandénconadgemdie pedpuseqprpiieisg arusseartingnaprising user
8963‘%?@&5%[&959%9&i'a.‘rfa‘i’%gé?@/‘iﬁﬂ'etﬂ%f&*%%f% %rbl%yar@a%fﬂﬂﬁn‘i%ﬂ%boé‘o%fré%?%le, the

and that in this document the word "comprising” does not exclude the
BPESE IRbdeSPBPIAT RISHEE S esps Thaaricsen ddbealser ieaabidagregses of

ramaderacadingsan i mignentiaRsooirexcivsrifiRe &y asrRoseeteorli@tdy of
suc eIemHE?ts that an@%reference si%)nrsa.do not limit the sco}jﬁe of the claims,

B eHEd & R Al o S PR L Rt G BRRaTAUS P AU iy and that
several "meanpltmegrisdarepcesangdik biyoitsd samodyitemsablrdware. 17

CLAIMS: 1. Aoerateliuannarattia doly eeoisieg gl auslapien Saalson,

a removable rewritable disc like recording medium, the medium comprising a

user area coffffiaihgiagse fotepad iehricHishaediplyigRe sigiieds ERzarepgiqaae medium;

signals, a taljgyguieadcasterisinguaing thetigrieatbr detecidaller&@mprising a
list of addresses of defect areas in the userare% andigaaéirggﬁs es of 5

replacementcé’tfgé B Hhedill I,"E'I%eﬁgfg@tgé B LIy RRAYe

alcgractinzetbinghetefined defect management rules, the recording apparatus

comprising i receiving the digi iolvideq. sj : .
recording mggﬁéﬁﬁrﬁgﬁ?n%%m}g%%i%?rgu&igll\%g’oﬁ éﬁ%lsﬁ)oqrﬁ 'ﬁflzonr? é'ﬁer%fo

peRlaMi e aqk thblerE diFRp BRSTRANA At ARIES SihEsRIaerBRaaIeg S aRPrising the

DREEHAMR; tol L ALHRHE TReRNHNE MPHEHRY dRE sliaital apisl@idstepeaigstasptrachy to
control means for co trollljng recording the digital alddiolvi eo signals,

the replacement area, to localize the replacement ared according to the repfacement area
address, to localize the corresponding defect area according to the defect area address, to read
the user data from the replacement area and to re-record the user data read in the defect area

regardless of the defect management rules.

2. A recording apparatus as claimed in claim 1, characterized in that the control
means are adapted to collect re-recording information related to re-recording of the user data
read in the defect area, to include the re-recording information in the defect table and to

record the defect table in the table area.

3. A recording apparatus as claimed in claim 2, characterized in that the control
means are adapted to read user data re-recorded in the defect area, to compare the user data
read from the defect area with the user data read from the corresponding replacement area

and to include results of comparing in the re-recording information.
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characterized in that the control means includes a re-recording functionality
that comprises to search the defect table for a replacement area address of
a replacement area comprising the 15 user data, to search the defect table
for a defect area address of a defect are&%orresponding to the replacement
area, to localize the replacement area according to the replacement area
address, to localize the corresponding defect area according to the defect

frea addres< MG HARPHEHSASEABE thElpLpiacdRariedred B fptgre control
reesacare diptoses dstistaradin iheheledéat aicla todgeudiess of-tbedidigdnformation
m ea&tggggﬂ |’él|eS. 20 2. A recording apparatus as claimed in claim 1,
Characterized in that the control means are adapted to collect re-recording
information related to re-recording of the user data read in the defect area, to

Kclude the r%r@&&ﬁ%ﬁﬁdmmQ&Jﬁh@&@%ieﬂdﬁéﬂ)%&mgﬁ%w G tBRovable
a

defect table in the table area. 25 3. A recording apparatus as claimed in claim
BEVEHAPIR AL AHEE S ST Y H o I RBEHE B RO HBH RSP IS TR AGA LUPRIRRT User
tiiaeprebented byeardefigitbiadioloicasians theabkarotgidsingacifenn tivde, the
defertianeaqiin e user data read from.ing §r%5rse.5F%ﬁ’é‘ﬂsi”tga%&’é%%%mﬁ@t BLeT
&hd to incIideTesulte of comparing in the re-recoraing information. T A
replecding by pairatus caesi vimetieineatiinmappatatisicesnzisthin that the control

means are agagird %%ﬁét%ﬁr@itﬁdﬂa‘i%ﬂﬁfﬁ%&%ﬁé@ HBSIHAR Brhe medium:;

re-recording information in the defect table. 5 5. A reading apparatus for
reading digitaMERYGBRGRAS YL G 4Rk VI I9eRRaR8RLC like
recording megintro| Heams eshdontesiigy iskaghg hseidirdaanonitsogouse data

r%[g)raec§errilz'[§éjib¥htrt1e digital audio/video signals, a table comprising a defect
& [e, fhEcattet table comprising a list of addresses of defect areas in the

user area anmamb@s?@_ﬁ ao W@démnmiwéaspeeqth@mwm,th_hdi_gital
HRANRLEP PRIV R TPsE 8eRIN%BIeABR Ak MRawling, diaiialAyciq é‘l’lé’é??able

signals recorded on the medium; output means for outputting the digita

i@ 590laessnsiy REae dedasr ISP leAE farea SAMBIIBOr ISR $RE-dRyFearch the
aerdinhdisle fos i@t area address of a defect area corresponding to the replacement area

and to read the user data either from the replacement area or from the defect area
corresponding to the replacement area in dependence on monitoring and speed requirements

for the speed of outputting the digital audio/video signals read.

6. A reading apparatus as claimed in claim 5, the defect table comprising re-
recording information related to the user data in the defect area and the replacement area, the
reading apparatus characterized in that the control means are adapted to read the user data
either from the replacement area or from the defect area in dependence on the re-recording
information.

7. A method of arranging digital audio/video signals on a removable rewritable
disc like recording medium, the medium comprising a user area comprising user data
represented by the digital audio/video signals, a table area comprising a defect table, the
defect table comprising a list of addresses of defect areas in the user area and addresses of
replacement areas on the medium, the defect areas identified as defective according to

predefined defect management rules,
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characterized in that 15 the control means are adapted to monitor a speed of
outputting the digital audio/video signals read, to read the defect table from
the medium, to search the defect table for a replacement area address of a
replacement area comprising the user dak®, to search the defect table for a

defect area afglrrsndef halaiRs IR AFEGIBORAMEIQIES tRRIRERIpARArea

and to read the user data either from the replacement area or from the defect
area 20 corré&YGRGME S ERe rEBla LenIdPRIATRMER ACASABIER 8T AiSRIBrATdHIgrea
andpspeetieqsirements for the speed of outputting the digital audio/video
signals read. 6, 4 [Eading aRpaTALR A ARIMELIN AR & g delsel table
comprising re- recording information related to the user data in the defect
aeeasanaring teipracptaeamentedeane 25 reading apparatus characterized in

that the contigMeAg SRR ARRIEH KeERREMNAM Y B8 IHAFER IR %k Rifiress;

replacement area or from the defect area in dependence on the re-recording
information. T0%A!Z1BeHBE O SFPARGING GisrLIEAARSAIHES [Qiislerent yea address;
removable readial e Iedisndikomanordpigenedineathe medium comprising

el (1t HReIda %‘tafe%&%ﬁ%ﬂé%%@gt %Gea‘f' '%%I%ﬁ%ddf){h/éda%?ect
signals, a table area comprising a defect table, the defect table comprising a
lanepeettstdess of defect areas in the user area and addresses of
replacement areas on the medium, the defect areas identified as defective

according to predefined defect management rules, 19 the method
Eharacterized\BYEH'PE-FR EWHAIRRY P AIMBLS I ASHRERS searching the defect

table for a rephtieeting né-aeesdingl et ieplkace et eadingunidsisg tae read
User, %‘;é%ad searching the defect table for a defect area address of a defect

area . o
area 5 corresgonding to the replacement area; localizing the replacement

area accordiiglesthgthe rassaieing Anéeimeldre §sthéotsdtctitapldie
corresponding Aeigff AEGRRECRAMIENA iR ARdsiact area address; reading the

user data from the replacement area; re-recording the user data read in the
defect area regardless of the defect 10 management rules. 8. A method as

glaimed in claimethednasatihsteid bigim 8, characterized by

reading user data re-recorded in the defect area;

comparing the user data read from the defect area with the user data read from
the replacement area;

including results of comparing in the re-recording information.

10. A method as claimed in claim 8, characterized by using status bits in the defect

table for including the re-recording information in the defect table.

11. A method of reading digital audio/video signals from a removable rewritable
disc like recording medium, the medium comprising a user area comprising user data
represented by the digital audio/video signals, a table area comprising a defect table, the
defect table comprising a list of addresses of defect areas in the user area and addresses of
replacement areas on the medium, the method comprising steps of reading the digital
audio/video signals from the recording medium and outputting the digital audio/video signals
read for processing, characterized by

monitoring a speed of outputting the digital audio/video signals read,;
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collecting re-recording information related to re-recording of the user data
read in the defect area; 15 including the re-recording information in the
defect table; recording the defect table in the table area. 9. A method as
claimed in claim 8, characterized by reaaﬂwg user data re-recorded in the

defect area; ZQfAFRRNBRINGHISRORAIR FRafliem the defect area with the
user data read from the replacement area; including results of comparing in

the re-recordiAy GRYSHINEHSIECLERK FREHBRIAEENARE HLRsHRTg replacement area
chapaisiag ziedubsr dsiag status bits in the defect 25 table for including the

re-recording iiprmatipn i e dsle) bl 44,2 metedofasadig diaial
audio/video signals from a removable rewritable disc Tike recording medium,
foerepRaiiding o thprefiligemericretiea comprising user data represented by the
digital audio/ Vé%ﬁﬁ@é’é@v&a@@iﬁé}rﬁ@nﬁ’% RIptRent el ool the ddfct area

defect table comprising a list of addresses of defect areas in the user area

SAEFSRANIBE L 1BF TRBASBRAL A IR 48RS A SRa G MOHE g ARSLSE A prising
sigpiscafereattinthéRpedipifduguiolvite digighalditivitehsigeaordidg medium
and outputting the digital audio/video signals read for processing,
characterized by monitoring a speed of outputting the digital audio/video
$@ynals read;R0etbedinsglaimetdfedeiable, fitrdaleet tabldicpmpsising erigadrding

AR flReaPRPGRMER RT6R BSdEesR LR TRPIABRIMSRERER, the method

comprising the user data; searching the defect table for a defect area
SoRiReEIFAOPY EREN B Uﬁeﬁﬁ%éﬁg%?{d“ 1RG theRer lRgsTaeRiAEA AT fBa drigrt

thea Ui aeshat aither there-theigiptpioesnanti@rea or from the defect area
corresponding to the replacement area in dependence on the monitoring and

speed requirements for the speed of outputting the digital audio/video
d@ynals read. A corpukiatheystes chanprésing actamputer ehendetksidotakgeording

SOPRRKRAGr 1R GRS tNBETBARRD AP RGNS RIS AR RaBIE HEIRRE

area and the replacement area, the method characterized by reading the

(RSSFRGAMSHHIEN. AT P SRR FRIBH eS8 BPHIMRHE ikifars data represented by

the digital audio/video signals, a table area for recording a defect table comprising a list of
addresses of defect areas in the user area and corresponding replacement areas on the
medium, the defect areas identified as defective according to predefined defect management
rules, the recording apparatus comprising

input means connected to the computer for receiving the digital audio/video

signals;
recording means for recording the digital audio/video signals on the medium;
reading means for reading digital audio/video signals recorded on the medium;
output means for outputting the digital audio/video signals read to the
computer;

control means for controlling recording the digital audio/video signals,
characterized in that
the computer is adapted to control the control means of the recording

apparatus to perform the method according to any of claims 7 — 10.



area in dependence on the re-recording information. 15 13. A computer data
system comprising a computer connected to a recording apparatus for
recording digital audio/video signals on a removable rewritable disc like
recording medium, the medium comprisiﬁé a user area comprising user data

fepresented Wcéﬁ%@é@%%g?bﬂﬂ@&@@?f&%ﬁ%iﬁg@@ﬁaﬁéﬁé@@ﬂﬁﬂ@@@@iﬁ‘l@ Gha
defect table com rls_lngi a list of addresses of defect areas in the user area

ERPUBR IR EUMa Hep IS ROFT A3 BRIBIT HENH RRRFRIFISPREGENS O 4AYSE 2
igrecdifiedt@petiiectivensatbod dictg ritingr edefineftidefe gt management rules, the
recording apparatus comprising input means connected to the computer for
receiving the digital audio/video signals; recording means for recording the
digital audio/video signals on the medium; 25 reading means for reading
digital audio/video signals recorded on the medium; output means for
outputting the digital audio/video signals read to the computer; control means
for controlling recording the digital audio/video signals, characterized in that
30 the computer is adapted to control the control means of the recording
apparatus to perform the method according to any of claims 7 -10. 21 14. A
computer program product for arranging digital audio/video signals on a
removable rewritable disc like recording medium, which program is operative
to cause a processor to perform the method according to any of claims 7 -
10.





