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Apparatus for and nethod of recording digital
audi o/ video signals The invention relates to a

WO e@s0086ng apparatus for recording digital audPOrB2em051169
signals on a renovable rewitable disc |ike recording
medi um the nmedi um conprising a user area conprising
user data represented by the digital audio/video

si gnal s, t abl e ar eg table, the
A@H%ﬁ%%%“?%ﬁ@8%8%ﬂ£¥m%]Hﬁ aﬁ%%ﬂ%yﬂ. d%%gies of def ect
areas in the user area and correspondi ng repl acenent
areas on the nmedium the defect areas identified as
defective according to predefined defect managenent
rul es, the recordi ng apparatus conprising input neans
for receiving the digital audio/video signals;
recording means for recording the digital audio/video
Si gnal S f £ ital audio/video
i o tar RARGREEkHE R ARE IS AR 0 ref HaR Mt
51gmal§ M4 remesalsle fovritahle put ilkmgcondmgdngilmra,l theymefligmgomsising a user
nal. s read; ~and cont t
are BB e g A F By R &l Bhole area
corhpt¥sipt 4 @iFedt wibld) e deflcbtable chbmpeising adistng' adqlrpsscsa@ﬁ,rkfefcbareas in the

readin dlgltal audi o/ vi deo SI als . fro
user aifR g pRrESSpRnsiing) rp]p(lécelngebqraﬁlsrﬂjl H%megllllﬁn qug f?ggoreas Jaéhtified as

defEQARNLSriide 8 ME&Tindd BeeOQRANaLEHEHY ril&s thededoding apparatus
represente% by the digital audio/video signals, a

comprifieg conpri sing a defect table, the defect table
conpri si; H}gut% ahssfor odce R RS §f ﬁaloaﬁvldfgﬁfl@e%tmg%‘é@as in the

user area and correspondi ng replacenent areas on the
nedi um rtebtedmgauhanﬂgfoamgandatgube dkgrtplrawioﬁ@dqoéw@hgmﬁ@alﬁ?,dl“m

for r eaqu a‘ﬁn%ﬁg?ﬂﬁ Or I aucﬁ {ié tgleagiii%{}t@{él n%n&ﬁ (f&%g&q odthe medium;

t he medild rou i tal
audi o/ vi &ﬁ@tﬁie@mﬂosompwng ﬂreaﬂxgltahaudjucb/vﬁe«amgnaﬁmad and

E:rggt |r gl,leclfpg relifg%%lg rrctgfqtgglggg {efcjgréh autg%g glt%}fau )?vg%o%%als

di gi tal audhednyibsasthst #adsSo @Readingeippatatob orretirigt diditad
disc |ike recording nedium the ngdlun1 0

rrpr isin
audigiideq rseaalé Srpr Rgakle BT IHIe s BKoENHS Mo dhe medium
co%gxgélﬁ ?feg/cgﬂgﬁsgngshﬁpééta? repPesbiRBd By Mk ARita AT/ FdétOsignals, a

ect table conprising a |ist of
tabamlchrmfseg aofefapefablet thadefzst thble eprapuisieg a byt ohaddiepses Of defect areas

in &g][ué%fa eglpaglggzgrr ﬁl%da 1?% r%gﬂgen% ??1560? Bh %em il re&hﬁ‘g apparatus

Ive according t
coppgslag i ned defect management rules. |In addition, the

Iaz\éleg; Llogzér g,l; gqtegr?s roP regdlﬁ dpg?tgl &fdlo/ﬁggg mg%agl rg&&ﬁ’eld 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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signals froma renovable rewitable disc |ike

recordi ng nedium the nedium conprising auser area
w@oimsndssmg user data represented by the di gi t BCT/IB2004/051169

audi o/ video signals, a tablz area conprising a defect

tabl e, the defect table conprising a |ist of addresses

of defect areas in the user area and correspondi ng
;

epl acenent are j : Rt ; L5lk AEka
usel B G ey Rl PR b i ARG R R it
coniplising @Glefedi tablenthel defintastde comppisirg anlgst phaddgésgastoddefect areas in the
audi o/ vi deo signals read for 0CesSsI .
et FALHI O B RS ROt Bt R p LByt EHol Shmphichs sicps
of réadi Y HRitalCRBRAGERG dralsdronethe retondn@mpdiuat ansl ougpuiting the
_ recordi % di gi tal audio/video signals on a renovable
digitad wrdip/yisiee signale reaf fr e RE-ng nedi um t he medi um
conpris IFﬂgla& 18 SfveAi R LRIRS A SdMElitéiSRta §&kA comprising a
represented by the digital audio/video signals, a,
contpailr eomreetd for racermedipnyatas Sureerding diskialagiopidsorsignals on a
l i of [ eSS . ' and
remoy e Ea e 56 B oo Bl SEmbdlu o iiRGhs Blid R0
contifsB@tusar asrepdemtddityabe digita efidiotvidee sianelsraiiablg ateg for recording

predefi ned def ect nagenent. .rul es h [ .
s b R T BIRG F HEirpte Ofdeihe e Bp L5 At figeoresponding
repREERH: Gfead O the @liuh, i ddfeet diegd idaitiffeddis défettileamccording to

si gnal s; recordln% means for recording the digital

pregefihied Aufeefapanspehellt sulet thepecorling BRRAANSRFPIYSNBans f or

readi ng ifgp;lﬂ infeths @UALR/Mb BRLoRIpARA K réREAELIBE dipfital udio/video
medi um out put nmeans for outputting the digital

sigaalgi o/ vi deo signals read to the conmputer; and control

means f Qkcardh {n%Lu{;s' 3¢ E@rﬁﬁﬁ%%@(ﬂ ftah%u&iiioﬂlii&e@lsignals on the medium;
audi o/ vi deo srgnal s. FRe i ventFon.aI so relates to a )
conput erregaiimgunems forodaditg digital andiafvifdengicaplgirgearded on the medium;

audi o/ vi deo signals an r vah 1 It ]

e ecui s uie Rt SPaIRE! et Rl g me
cm%&@a,{d)vaW Bl u- Ray, etc.) are capable of storing

|'arge anount of data of different types.. They.can. b

ueed i n RPlment froRrpTE Rt e al PR ek

requi r engtigvation fko RIA&ND 4binPhtePprog@irBproductfor arranging digital

recordi ng nmedi um Tgpi cal-ll)é, data are grganj.zed into
audip/viglso signale o o akamveblgirewriteRip disc dike recpiing MEYP- i1 e

system Such file systemhas its own file system dat a,

whi ch include information about all kind of structures
relating to data stored on a recordi ng nedium |

n
ticular, fil d i
et vt ureeording Bedit ke Pl AT A VIR W B YRl B, are capable of
stofigl8e hotmt 6Rdaty/eff differsnt tfpes €Tisdyrcan beined in diffeemeatvinogments

ha\gigg E;zs,etp{ﬁ%gtgclljurireersner?tfs ag Ifclr%?gagiggttloanl orP cQ% c}nhaeregcial‘glf’rilg mqsldlru%% t’[‘})/;r)iséally,

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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descri bing grouping of files, and a space bitmp

representing allocated or unallocated space for
wat@siopsge@at a on a recordi ng nedium A recor di PQI/IRR2A044051169

may conprise addressable retording units (blocks) for

storing the data. At a level of a file systemthose

units arereferenced to with use of |ogical addresses

reriEPhin i Gy L e RS ek A8, PaABGARE LS
rec&laing nmudden alaatet @ |spe(ca of trecthéetjurh dorrstorg)dafunderf Gontrol (according

stem _ At present, for exanple, DVD+tRWdiscs are in
'mrH%@cﬁﬁ @%W@%ﬁér El ect roni cs (CE) devices and in the

Pers OnalAtS?éMt Rt exdRple, PWDFRWESYs ard it uséBy Chnsumer Electronics
envi ronnent DVD+RW di scs are used mai nly for_recordin

(CR)idgvices andw@lév@ Rersoop! ifzemmyter ROGmdiraRynet- I ﬂf‘%&ﬁﬁf“"&“
pVH$8P dRES %{I %h&ﬂnalﬁ fEHPx%%é(rdf gfdﬁé?faﬁgidé@lnﬁ%rr@y@f MRordIpi 16 a

means ere are defined specific allocation rules
fomawam'D O/ﬁde‘a Reordien t:emmpnlg rcﬂf\@ed/iocﬁé SV BRnbhip gigans that there

are d e 1 fcor rmt Qnd ?%% fife?% tai hq Qhe' \%&)r Hﬁ)tn'ngﬁbn itself
98 ’PF a8 "t‘ ‘i?’ PO IR PO St

ures,
andEXfMRbEon dbduf hex Vﬁﬁélaﬂhﬁanﬁﬂtdmhclsmmlefmfoesammamenlastructures etc.

fi xed addresses t tot t th fi
Forgpampleo® IOV BorshyoE S st 5 HER Fiffrssh- Rexup Blat e
(pr&{?%ﬁéd) it (RS 188 Yd bOpHYBRAILY &n ba@@iqun arehif foateent
osophy. There are, r|nC| aIIo tlon.
reqU|reﬁﬁwﬁ§3ﬂBH@@P@ﬂéS@ﬁﬁfﬁbéﬁi H@§”?@ﬁh @C &Gni?
prlrflcI l 1? ?lo@:ﬁmﬂ (ﬁ%ﬁeﬁt@ Flﬁ(: tagé/lf&aﬁjér{s%%y%qulﬁe%@me files to be

Tions Wi typi cal e their "own data fornat
premtm meetammmmm amhapphcahpnsawﬂldwplpdlyr leave thejreown data format to

stoqulgg)émn?téonHP é‘ies 05 10 refmevg 1rrfox%+a‘?ﬁoﬁr?l%ﬂls ﬁ%a’fh@ﬁlelamﬂataé long as

ce aval
the[:hOiS Siebkact avaldble dataanddiurne & it p)ostlbbtto aéd datarfifes emthat hedium from

inds of different applicati
all §}r1,4§ pEdifferept %HRLF%IOE% %&nﬁéarﬁ,ﬁ]gt ¢n a8t Hgan d{tsI ﬁg%pe cc{ulcPl% E BRulti-media
filds! fe@SriIad¥hdXE&IbRDIEs Al hiddatith datixedlenvi t h each ot her.
Recently, nmore and nore CE deV|c

pl ayer s/Reserthyd &ose andapere Codayiges t j,(e tvbdeg ok e‘lsﬁ?cé’ffbeﬁs bave
caﬁa‘oll?ya i s%él?ﬂdl%h ‘ﬂ{er@ig SR thbdifacieh 8§ tli‘teiscfﬂ)ll ﬁ’l%s @ff a @:rtaln type

cer n type they can handl e as wel |

that thes car kean(llveds rWeyl) EyPEG of thiserampinly sBEGfiles a%ﬂ/alﬁﬁa .ahieady more
an(@pomanﬁ fles, f’%IhF f{‘?t%lre p05‘§11§19 ?ngry%)ggsg?fﬁg ﬁ:rﬁécﬂ:%fIEE &ill ¥P&pported
in W8 IdBworNE Next 10 thdtadlso mvxss]amlemis sh artiadals asrerentaddsuthg e.g. MPV

or oA T dsslenc i et o Yt B betlEE) POl e

ele@f?@ﬁcsede@féw 1r) 152 pRRMIEESconnéh “180k arddeeltimdjffarenenvivonments.
"l ook d feel" In different envi ronne

publ i sh eth I?ﬂbéﬁl}?ét”iltélﬁléﬁlo‘}ﬁbl""é‘?ﬁt app]ispti WQ)PIU %%ﬁé rbdscfeses the
red/'\kdlg%éjﬁglax%ﬁ%% @%%th'ﬂ@ 1&9@@5@6&1 $orfARRRa8d Qéfect management

ng in |zat|on ornattlng and def ect
of amgehvle ntedium 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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of a rewitable nediumsuch as a CD-RWdisc. This is

done to facilitate the use of CD-RWas a high-capacity
WO b@pyseel sc, so i Mmediate witing or readi ng PET/IB20@E051169

IS possible. Such nedia aret commonly referred to as

Mount Rainier Rewitable (MRW nedia, e.g. CDVRW

DVD+MRW Further, said recordi ng apparatus nmakes it

bI t t fi t ' il a.
he g ssi bl e %F? :cgz:g ?f asl)écorgﬂ% gr]%dglg? ﬁ&%d; %gé'ngfai gggdhlcﬁlon area
(GARY] |1§)dﬂocata_d1fo$ stoiag Fild ttes dataofiarfge effstenhesed by dtfer dedée mot

bet ween di ffeyent. environnen

capablg PFB‘F??%W“%B‘EI@??@“W“@WWB WI%W@ é%mpart of a
recor di RguEad diiroRAbAteRk RodSREN Hhayd @Hdlﬁgﬂat@tb the efdge
(GAA), is allocated for storing file system da %a of,. a

mediings by sreamn of S daetpd-Grard QRS fecHBIgHD A USFE £ paBrke e medium

cmﬁ*}%% @ﬂ%&c% a‘}@{?‘% %Q?%Cﬁ?@glhﬂé&%ﬁéé? %@ca’uon running

on thfe Rﬂ:i Blamgallya’ﬂaa appjwahcm Writed g@eqmdi (‘Uimited”ijle mesigns d@a, called “CE-
and-drop".te hn

oSSR O BB S R e e g

leg&dy ‘@oR-MMWF 3tem Chi in@ﬁ):t taesalascaﬁteIGMndermsmregn Gle system. As a
CY, Basically, the applic '

d
s A Vi S S2BhE S P BuB R e . o

whidh8: B diitible daitehdddchgersui tabl e fi | e SySt em(s) and
content pointers, such that a le

can i nt digmptes hdate sigeed i ERT é‘l‘*sc? t”sth?rgpr?nﬂ“%/“é“em are
v1dS g, rﬂthg{p or’a d1§>l dhGSia #1 ddB&s %@d@t!e@%@ bn Wdlsl: tRé adfedth®anagement is

IS re er ence e syst em data
ap}flmd THis cxhlld dnezhtaa siuAtion w:ere@omeémcksj eﬁtba @layablmﬂfpmésa content

of DVD+ S
datg are I@‘P’H&% saegq% cal(l;élﬁ\og/pgﬂa Atea H}dtbgec‘h ﬁ?gﬁﬁg%ﬂg In such
a cBR! Belded ivdillcodiigumus fbm aﬂleglea‘ltaddmssqgmrtmﬁ quvss hawp{er the. data is

Thi s could createa ityati re so
noghSisHboRi R an i Gtsn Pertn DY Payess R ebudfis o BE CE"
enVifRhRAEH AR hSR: zﬁ@'MRW SpatiBtiAl Tis uesh thyt thd?}earéi ﬁf)te:@pable of
manai%errent In such a case, the dziﬁa is stil

readngt &%@@app@g{a@lqsé@ fig@puté@a?}bl%lg Jevg besp r@}p@}aed to the spare
aregomy r Egﬁle %aﬁs%? ngheﬁﬂéf%a‘? fhViYatiof @ﬁrbﬁgtpDS’D)ﬂdéd'tﬁta in

sent DVD players and recorders in the
v1ckn‘pla1yem et baked notofﬂaciwmthmw fRligted pretbe file system, 171H|0§ so-called

naYlg%g)E Ié\ijt {\I%;E’egAEF% Wi ae‘fagiﬁ?g% elt 1{1 ab(%g[glklg%hdg\%% agcé cr)]ther NAV-
PACKRPh&sfote) tHeleprafat plagereand rcdrders valk nqgrfolidve theirgmapping, but
wifl 0 ead et it s EReu Vgt Bheb nds PP ¥R fifmapped o

thd dphf@ drdaS pRblelnd Wilheplhytatk ﬁMﬁ)h&\VIRV\bdﬁvwéEl wilb ocxaik,lag there is no valid
navi gatl on packs, NAV-PACKs, wit el atél Ve offf E ﬁ d
infarieasion ahogetipnstexpestes e RPN RYPR BV RO U oY B 85l to rea

the ﬂ?o%%at%ne&%gtlyp%@@ L3RR ThEGAl AKUER ivHibksn OF stiddlgla@acts in the
e remappl ng,” but

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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will try to read the data fromthe defective | ocation.

When sone of the content is remapped to the spare
wae@a/o0gs®bl ens with pl ayback i n non- MRW devi cCECT/¥B2004/051169

occur, as there is no valid informati on on |ocations

expected by these devices and/or the devices will not

be able to read the information correctly due to a

defect. Thi,s i :
confighmgh o AIRPhIS setsFE tiele table B pePlaclidb il address of o
replhdenieht &8a BdhHingahe tdee datAMe Rédrantht defeapatdy &rpl chgebtaarlza address
of multinedia cont enh recorded on

of aflefrst agd cqﬁ;ﬁg%%fp e-mplgcegtﬁné%rpa,ltg loggﬁ%eutgéer&p acemen? al%a

accid g'&&' tﬁéqeﬁlgceﬂqem 4r8d aIPAE G 1&Eniehﬁe bmpdndmg debept frea
recordi ng ‘appar at us of t he type described i

accodigite Qlerrbfe&mrawdr@nép afaaeiébq yestdatm rppdhe ’EeﬁgE%‘ifF gyea and to
re- rFCO[S(? thel rsi%n gaat@!lcﬁq thddetbdbfe rééﬂ?dlé%@ bedle deRB Bardfa@ément rules. This

area address o epl acenent area
increasep rdliabiticy dfithe crsamt stated onttloe methlmha& the defeqtaree maytsioatain good
ea address of a defect area

ct ar
or R?HW1¥§BB‘I§'1§‘?t?16§?rJC'{er?8r ¥l acenent area, to localize the
r Sg' ac ellﬁtﬁﬁ eli?lb&ﬁrlnaﬁlfiﬁ ﬂﬁi egpriiag bpgaratey kecenesltmaneare adapted to
address, to localize the correspon def
collgelgemenordng mfermatieprelaied g e 53086’8“?%%&9‘6 953%&?3 t%ﬁ defect
are @ fhclla@ Metrbe @eJo?cth%‘&%?ﬁﬁﬁo@fn&He AéTect tAbld rdrte esenell thé defect table
User data read in the defect area regard| ess. of th

in tblefabbtarm Eiremmelediment isdvanipgsonsig tha PEyiqes I“}f%%‘?qtlpf‘ Whigh can
be “558 tQ tmelrz]é ac%%s% gncpllﬂaﬁe% Fi?c‘yf Wa coﬁénf f&e46h ﬁﬁtmé&ﬁlﬁﬁ‘

or par good data after
re-reco rId larfmhek amhoﬁlmmnoﬂ |thﬁetﬁc0rdlﬂlgtahﬁar¢té% dhecriopol means are

ar at th tr
N
thelddctifr&d wRHR us@alitd ead fiemdief @ctespmdag remademeht aden anddo

ek bR ST O LB L5 oL Bl B0 ot

verﬁ%ﬂ%%’oﬁﬂ&cebﬁulﬂ%ﬁﬁ@ RO8E#8ink Bpéri@dn HHdaNAkEER possible to use this
rmati on, which can be used to optim ze access to

infontinmwhije Aesqesingfdatan e medNM- st ored on the medium I n
a furthey aﬁm&dén%ﬁgnéﬁft of (A€ rdcBRMM Cgidﬂjbgraﬁﬁptﬂé Bdritol riehi® are

control 'neans are a pte to read user data
addpeedrte ey sdads bits i e dedcetablede énwlude shectsriprerding indormgipn in the

e de h d
el rdt s REpbRar e Fhe Betiioh 02 o8 67 hel tde
l_rl_ (re]s ul t's Aécoedinpmrsd s&gondraspdmeOfme irventiah augading apparatused the type
deslchllgesdr grtﬁe\é%%%gyg%ﬁgégﬁ%%g{fhf %élge %nctlé%zliel L<1>I1'1tr}§\ﬁ’i<"ieans are
adeﬂb’?&l th RichitbPd Pea@bf QtpuMiid @e di‘g@t@&ﬁjdnﬁwdai sagmrs rediE to read the

redi um | n anot her enbodi nent of ghe rec

defzpipable from the medigemiar S@Pwhélz%f@fe&F tebledant ’é‘ﬁagf%inifg areg pdgrgss of a
repk?ac%%eﬁtnatréahc%nﬂ)? sﬁ% ihd RB &itd, B ARhUREIER tdbRs fof S AEMEtAEa 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
i nformati on. According to a second aspect of the
w0 poososeem a readi ng apparatus of the type deseeT/B004/051169
t he openi ng paragraph is préovided characterized in
that the control neans are adapted to nonitor a speed
of outputting the digital audio/video signals read, to
read the defect table fr.omt U, BB read-out
the fege e BoE g R PET D SRRl ThghauRP R & read-ou
of the@tacenent area conprising the user data, to search
the defect table fqr, a defect .area addres f a fec
area corrEeERdP A §EdpspeeL of Bi5 RERiRhT ™ 5%8‘2 °§%"5““?g1%rdz%{{c?‘
audﬁdgﬁdébsﬁgna‘i’sa&?a Rirobsle famBIbaiss B ReaTRBma@R obihe fypom
the defect area corresponding to the repl acenent

ea
descnibedépthechonitiog paragrapl s EFovidpdcharasisrrsd Y 6 e e dfeepipble for
: t . A =SpLed ¥ eqart
R R S R AL
of dat a sbarching the defedi table forta defecharpa pddies 9618 defiest argte

control ans of the readi ng apparatus are adapted to
corfeé%(aidﬂgégﬁéﬁe?plﬁmfng?r?%er fromthe repl acenent area or

f r om t haog@ifiag theatglacenentape aderniies torthereplecanamo i adrress;
information related to the user data i.n the defect )
area ando‘iallfémgétﬁl“&&r@??é’ﬁémﬁrd ot A8 4oL dp &endggecgarea address;

i nf or mat,L o LATRI 884 fiofh thbecpiebeeit Aapl e. Thi's
further inproves the read-out of the data. Acco tg(iaggfect

to a thiredecandiegthe gserdnia readia s dsfecharsa ragag et ©
arranqi digital audio/video signals on a renovabl e
ma?%n}e%alﬂ%% disc like recording nediumof the type |
descr i betkdordinghte adpetinispgetyd tizecinegution 8 msthediofeqpding digital
haracteri.zed by searchi ng. the.def
oSl EE el P e BERPE NGl e ARk el & he type
deseAPRT inShdpehidg pggraphl i movidebetnhicregzedey weditoring aabéad of
for. a defect area aqddress of a defect area
outppiting ehthe diavg! IV H eor%%‘Taéscrg?fgnt area; localizing the

r epl acengidin2he AcREAW1E Fogh thondelians; epl acenent area
address; locali zi ngqct he correspondi ng def(grct area, ¢
accor di mgarching the deEsciablefprareriiaraey arep addirss Pl epiaferent area

. repl acement area; re-recording the user:
coffid B8 M

in the defect area regardl ess of the defect
nmanage nesstrchink ¢, defiest tabli faya defeet afesreddresssf @defest atghe

PR B R e, £ L, 20,911 00

r ecor di ngadirglihe msefdatateitheryfoem degreplhctw@nt aved mgfrcgp ¢hei defpct area
colipreathiof bt BFETH B hiTarrEar Gomanor s OPe o
red'u%ﬁilénts 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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readi ng the defect table fromthe nmedi um searching

the defect table for a replacenent area address of a
WO epbacssrent area conprising the user data; seR€CTIB2@/051169

the defect table for a defett area address of a defect

area corresponding to the replacenent area; reading

:Re gsfer data either fromthe replacenent area or from

e de t area.cor L E t SR :

in depeﬁg‘gﬁcaéﬁgﬁhef ﬁgggﬁgﬁf‘% E}?’ﬁg@"é‘n‘gms%?g é&?equi r gﬁ%ﬁta%dated

furtherwitthefaaret Hit embbgiutenisnigsoabed byewdy gf xampiaid itle! follonsing

sighal s read.. According to a fifth aspect .the
desf"r‘i%‘é’ﬁtapgﬁ‘" r%fSIE‘FﬁEFt @gf‘ed%gmg??f'@'ﬂ[r%‘?]mggélgf)v&%é' descri bed
in the gpapé MdsHesagdecrding mepiugvitaledewy har act eri zed in
t hat the.con?uter is adapted fo z:ontrol. the control
means offiguie Lb gassdi taepraips A4 (Cfass SEHPBY m t he et hod

as desc rljigﬁg 2 'sﬁb\ﬁdﬂ RbbAhglaPpdritas, i hécdrAanReeith B ifRation,

i nvention” According to a sixth aspect of the

|d_nvent : dhgue osthpusarsimpplifipddasioyt ofcrran-¥BW e of dediym

igital d.nfo tio [ O ' ' e pr ogr am

s oper diE 1 8B il B PUAE G M B0

met hod gEgules chévaedsinpleraxhmplea arorachelitgnrpebsadpasprdgfice with
ht,he i.nvention. These and ot her aspects of the invention
the\ipyentige gpparent from and el uci dated further with

r ef er enq&orteSpdnath gy differele Figurdddavdidemtiopl fference
exanple in the follow ng description and with
numeﬁlérence to the acconpanyi ng draw ngs, in which:
Figure la shows a recordi ng nedium (top view), Figure
Ib shows a recording nmedi um (cross section), Figure 2
shows a recordi ng apparatus, in accordance with the

I nventi - Figure 3 ' A in@f i
non- MRW 1%16‘8 1%?'}103&/95 Cﬁ%ue%glg | é)g ?Zé ng %ggiuglalgf}ﬁbllnlgfaifgrgl of disc
withaytekk 9ahd a cfAl holpe0.dFhertedk Anbeir the pesitionstfdbgsseaies of (to be)
YT T ——
a Si?]ﬁar%%b&él}ﬁ Bﬁ%}nsﬁoﬂﬁftﬁﬁlgfbawﬁaﬂtﬁﬂﬁ paralid] tiaelfsaomemcieformation layer. The
reqqgcﬁngr}%?(ijﬁmH%q%ugépgqulgpr%v%pgg?ﬁ%g gﬁ lf)ﬁicgf iii?caéﬁg gz{s%:qggfgrmation
1ayt%ﬁ5‘M ngorazgﬂl@tfyig%%&glgle% 02§ kecBrdaPIBIdNg atdtBe DDSRW, @nd Bfitable

he series o recorded marks representing .
vediogs b&ID VD sushrma DV Wgend the hightdgnsityjvgitahlp aPﬁ}féijdlﬁ“nusmg blue

laséar%,C (%lilgc? BFu@ra\}’/Viﬁi& (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
woredsoosenmy be optically readable, called an opCT/oE004/051169

di sc, and has an informati oh | ayer of a recordable
type. Exanples of a recordable disc are the CD-RW and
writable verS|ons of DVD, such as DVD+RW and the high
enS| Wit IS :
iy o ny e 8B iy e 51 Y5 MR 1 AR Br e ateria
proﬁ@iﬁI&)waﬁhgfrbﬁmmlﬁﬂm&tingsn the i nformation |ayer by
recordlgg optically detectable

¢ Lishewyd reg%%ﬁmatﬁgfqz §ewﬁdl%§§gﬂc ftorma%oh signals

a rdSBd%, dﬁédlurﬁ he shepBKCIS-RAN, HUD+REC 6 HBbithcEc)tﬂzﬁlcefwnh the mvent10n.
reco ng mediumis |nd|cated by a pre-enpossed trg
ing

Thetppattusiepiorided sétd vaiingmeapsion sEERHE b dhegrack g U 55E
me%ﬁ%gno (V%cﬂgxl‘xélﬁglbnlémde Iheve LREx BE 'Ed%&t‘rfér tﬁe i‘e%o&lﬁ{g%écﬁtuﬁ &d,a head

pregroove 14, which enables a
22 raﬁad/pvmtldsmnglmadZi ﬁ)rﬁ:@drkedmpqsﬁte)nmgab«h@dﬂang thegadinl; dirgotion on

thegpagk LI&&E‘F%@%%‘EO%R%{??S fi(l:rﬂo {(::elélts essterg ahi(}] oW a E%r?hér%hg a radiation
bedt 24 Qlfu@écmﬁdugﬂ opticalialemynts ﬁichfbd to atatiatmhispot 23| cnckisack of the

ket
inprpTson AyerAt Iy oo R G B HLCD TP P aLB] rediaton
soJré/ep @ b RsiSdR. Bhd KR0 SRBIE8dm d}ﬁ'ib@§(rfoﬂ§lﬁ>v¢h5 a Ifé?cu@lhg‘dd:tdz&dr for
a2 recordin | ayer 16 an

moving s Gl theraayoh b %yo%%s PG g oo and a wacking
act}léfjtors for ?Bg p+s§t¥o§1ﬁng] cmﬁe s?é@%g) 16 Adial Jlre@i@l ek %eﬁtae)f the track. The

mm substrate and a further
trasldﬁ@idn&ltcﬂ nady c@)nﬁ)rlsm:cpls foonadiedy movingan lpatidel slepent or may

- Lbh Th
alt?rﬂﬁe;trg%%atte aaﬁrel%%’ fgﬁ cr:l%%é\ef/lg { |eoaﬁlng%f0?t%k£ﬁgscﬁg§ ?l'r'eglgntaﬁ%r%mng digital

infBRbtioh @ignal@ (da@ tlee miager @lcomradled td greate wptidaily getketatie imagks in
sur roundi ngs, ure 2 shows cor par at
therigeQsfing Ry e 5‘ SR rfﬁlaf%?lpa%écia %ﬁqagaba\gfoé'[g‘ oY &i hg e 08 of
ar&? q711tH Drdilectbit Bockcibid-dititredooreRN¢ie kurlfindings, abmbred avheﬁ recording
the invention. The apparatus js ,rovhged with

in materlalﬁ guabers g e fabley S Blse ﬁ@ng%@aie%le Rr ig,ihe foem oL prspsvity2
irect R} a\é@ﬁ&g‘ugﬁeﬁ ASrehEoH @f‘en%u%ﬁﬂkﬁn NbBtaiddd Whdn recordmg in

atlng e recor i ng nmedium 11, ead 22, and
mqgnstbtqpncal mgpteuial. tF OQﬁaaﬂmg, tb@a\dg\gply 1‘%9@@ 323 menngErﬁ@Iqaé%)@r 15

e r.adi
de@Btﬁﬁ F’V §g§te%\tﬂr %t;% e %1 t ys e 30 of hnﬁ%%an%e y%gﬁe l%rg@gz ot
geﬁklﬁﬁtﬁfgai ﬂeﬁl?s@ndl afgdl ﬂtrﬂhemdnﬁfemm%tlalg irictislihg diralsiplg eonot frskd focusing
el e t
CI{OR ggq?%n f%rclqg{rzqgjlﬁﬁg Fagg? g?ck{l)n%gda(nﬁt I c? gg%pfqa ﬁt%rs %g %a& r%ﬁh 1§)1grocessed
by gl ]ﬁ’Bée@ﬁné’ﬁﬁﬂB @4t 4 &u@&?ﬁb’ iatladinpy damba@latat Idefmrmﬁttelr ard output
| aser di ode. The ad further conpr.i ses

€.g.
ungh@m)eva theodigiéal Apformation signals (ataldhieneg FHHeY R g?r rpjfing
mtro?rgétﬂ)"n' 19&u<%etﬂghg\4e @i theMRa PP iieAposRbhmg it QQ 'aﬂd ﬂl@@éﬁd

trac actuator for fine p03|t|on|n9 t he
preesding2dhit 30. 5hc aptiasdtusciompeis¢soyrite prachssinganeass fespracggsing the input

dlglta?ml%orma{]lon 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 conprise coils for radially

nmovi ng an optical elenent or may alternatively be
wa@eeodtgsseo f or changi ng the angl e of a refl ectiPQI/IB2004/051169

element. For witing digita# information signals

(data) the radiation is controlled to create optically

detectable marks in the recordi ng | ayer. The marks nay

n_any opt I L d b
sord s s S g g PSRl e TyfgeP et gL Glon
caseN®iah optibi, @mdpmgmn 20 lbes e Hawehie ibe peesant dhi thg apparatus. The
o Bo R S B S e 2 RS SRR,
H%%?Tdr%ﬁ&rhﬂ@ a@hﬁﬁn@f &Jer, ForQhérh@ig a Sodulaed ﬁgﬁkg,Swhlch drives the

ai ned when recordin In mag net o- optlcal naterlﬂ
healG%2. Ftlafir ey, medwatios ewngﬁf) SAmPRTES E¥IcBEPIEG Rgans for including
or BT B | SOt g oL o el o
thegemlhrlaiton mgit29 rcemgnsa agiiresss mfutmition #nskareleridien toreogiegneafing

nc a ng .error
o RS RF oy DRSARER LA 80t
theT alﬁft@dompggbala cbSirq o ee,seldclbyommadhqareomds@ang refriévting of

of a usual Iudln ad
infaRRBIOR AR B AR AU Ut TR OE BORE B0 4 e o i dyhost
cofngfltgf ARE LOHro? uBinad & doHadcid. vid el ik Rbeyg. rﬁtg;yﬁf&arhﬁs ftokaid
ading information i nclude the drive unjt 21,

infyé sifit 2 fomm@;e%aqd, q}?éor@r%, to theregd gracpssing gy 30 and to the drive
unR r2(1) StRish sm?)lnhlg%gnt Z-gh'?h@&ﬂﬁ'erH@(PWwé%n%F ctil‘%ultry, for

fotessi or proceSS|ng he |nput |g|ta
examlﬁle MBitioproceisgn alpsogtatameynoryanseesairal gstes, faf perormiingriae

pr?ﬁ%plﬂl‘eiafl’ed ftgﬂglo%%ﬁj:f)rcf r%%tmfle fﬂvéﬁ%ﬁ%s 89&%&%%}0@@ The QUﬁtrol umt 20

nmeans conp ormatter

m@_ruﬂsoaalenﬁ@wn&mﬂ a2 8 staftheachinein lc@xq;mcaits i nformation
signal s

ta r f eal -t] .
vi deo an% fon)ggga%t %(élggawiﬁzsqf%ﬁgﬁr(rﬁﬁ gléﬂf%lg%éon Jiﬂ%%attmg and
defe@%ﬁndg%ént%? a I%\@&tﬁﬁ@ afedivaesuch@sik DAEY-ER Walid¢nAh Sxmﬁple of

i nf or mati on ch are passed to the for er 2
smddieﬁ@as@sh@frsyph @é‘f i Sh%n fofigHas £f- ﬂtf%?é‘saﬂga %‘f naregs Ibf}ad -out

ar@aqg% rﬁgge cnérals pﬁ@e{tfoﬁ Ghda @A & OfGAre FEAB A @RWHiO Example comprising two

Avingr For comput erapplications units of
sub-iafeas &Aﬂ faneh Shﬂy alyecriardad i A zand detioareasadVIT Arard STéy: Land LO contain

mfi;r,ly &%eélé rﬁ%?/wHteScié%PltﬁE%gd a&ﬁm?sﬂa@cﬂqt da}? Nirnt D&r bRRYIA ﬁrﬂsgd mainly

resent 1 n e apparatus
fof @ceringed datatused fooreal dse andl thﬂal trelaed torn@nfeotrsma‘cd emna mordsng
passed to the nodu

mERapve & AL LIS ST den e e SRR BEFgh thte
poRitBB R the\WBéatatict et rildradd (- filEsifstehe The Beneral application area

nodul ati o t 29 h
GR AU B AR AR Y SoE o P BT PR feree
m'i'I:i‘L g&ﬂénctj Lﬁﬁbfr‘ of QpTBkE rdg?érﬁssormeeﬁg Qtis that danGhahdlp UtfediE, or file

atio unlt 9 conprise address information
systen) dataeofind ditivwsh fileosystoms eBpoleichmanapemerigabased ppa maipdafect

B
sebtlﬂdbry?cﬁble whth SWACamﬂtrépjthnieh@reaﬁc(moﬁemp:ompdlswcblmtheespamgarea SAL,
S,A?Zf. 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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informati on and may be arranged for receiving comands

froma user or froma host conmputer. The control unit
wQoosmossennect ed via control lines 26, e.g. a BYBIBEAV4/051169

bus, to said input unit 2710formatter 28 and nodul at or

29, to the read processing unit 30, and to the drive

gglt 21, and the positioning unit 25. The control wunit

[ e r
(o BB L2 S WP G s Ghus EXETR s lofhcd ithin the lead-
in ar@LIPREdopding ﬁgdiahxaﬂm lag@d of ths tymcthbwmm figne 3b@1@momrrmgl y

to the jnventi.qn bel,.ow,
refordinge MOUS RSP SHEREAIED FoRr & CEMRALSTV R, in
corftabtGifoh- MRV £10dh kaih aUBydut 20inieSartiplp 3kdven i fignes 30 Krm:asg of

Initialization, formatting and defect, ma
DVIRAMR Watshescing o, Gl A9 20 arigg of %%eagﬁgl?ﬁ e P
Nﬁﬁégpkﬁ%”gﬂﬂ ayout of such disc is shown in figure 3b.

rises lead-in area LI, lead-out area LQ a
gener al Basgl orcthe il\ﬂhWaieﬁalt@oa;\ it ig peysiblatognaLye that Wﬂ‘ﬁd§ can
be %a(ggy rc%lgeklﬂleqdrév\;ég,a?qﬁﬂ%{uggg re@?kpﬁl%qm é%)n th@PQS’ﬁﬁs

ren&‘a(gﬁﬁqg ity ERan by obfaihicd eatsﬁgl,cﬂnVMgSte)tltbefhymsingdhAAn@Ch that the file

sys?e@}rqrﬁl%gtéﬁ gﬁn:qgens&%aa%a %Eglg éﬁglsl(fﬁbllnat lz aﬁh%‘sjﬁgfé/gra 0 o&lap’%dp it ¥rom the

IntéfbtaE§bohferSRt Kith ndh-MIRW :@m@cmmwb thg samel brumlifferenhfile
as user data and first file s dat a

sysim. iy EQI56D PEUBRY FArcls 1560 T PG 8 SO idgegtent

typ?c%ﬁ? Ee‘%@ﬂ a; by ﬂ§v196fs Bhik isrcﬁhe foj/ b&nﬁﬂgﬂo&l‘ﬁ mﬁhﬁieﬁﬁ%hﬁh‘c

appitica can be used for stora dat a
stoteddain U:Poefsthm MR mmm,epinad‘émte@ frja stpred d‘égéeft hereinafter also

ment {
refgﬁcﬁg rag setcR%q A% st?rg rﬁl%{gpkﬂ&% 38]?@5 H&Q&r a?%ré;iag?"gﬁh%gt{% file
sysgefm ag@mm daﬁd:atefdl tb @eﬁ‘(ymtmagrasks'lfhlatedeé é@ﬂem@mt i's
ase def
based o S A ML gt
are@s HECANQALMahidRb8pat 8RasSTre ABMIuME lﬂiraleﬁﬂiﬁg tiramestesices under which
(packets) conprised in the spare

i Geo PP dEUTOdties g1 T RGBT oh@rHAlREapBe frformation

on tith&iiu Jﬁ‘DA_ d@f%@tttél')l@ Softhifs fddHatiod, Q¥HicH da@be @SedN@Berf&]iﬁthe defect
i's used as redundancy in case of issues With

mahagenzess In prrticuliratherofeonmble Pontains ¢ pteof dafsclineerea é@aéﬁets which
ha%ea%egP ?a ]él?rrrnpgcp % % ﬁfec&&@cﬂﬂﬁ% Ve QiR br Hlﬂldgqgé GﬁlthE Ynedium,

ress spac conpensatin
acéleding to miks af terinfect maldgomertti Iim(emnplam mﬁmuéaratﬂa@my)be classified

non- MRW dr i e area
os e P e aaing Shreoyred RS s hofatatbie
coht@e HlisAff réflfcelitRearsRGpaTkets), fdsguédétoaﬁ Laedaamptamﬂeylts of

referred to as Mount Rainier Rew i
defseye SRR CEOBRAHPEH AE9h S e OO AR e
mMidl 5 F‘ﬂe%)ﬂpﬂg s &% stflis %%@W%ﬁ 5\ @t bl ih@idite cleactdridtics of those

case o NRW r ecor di n medi a, GAA, SAl and SA2 have
araas, 5. @sabilit forglatarrdcordiog.( dgf;gp) 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



10

15

20

25

30

MBytes, respectively. Based on the MRWdefinitions, it

is possible to ensure that MRW nedi a can be read by
woonshB8sscapabl e drives, by installing a remappCTgB2004/051169

driver on the PC. This rendpping driver can be

obt ai ned easily, anongst other, by using GAA such

that the file systemin GAA | aunches an application,

1n51\f,1€ I{h% %ﬁé]%ﬁﬁé%’ﬁ?@%ﬂgét}Og}é ﬁt\ég)rr \ona[ %I‘g%l?ltlm déJrcef ﬁl%ﬁlOﬁ’lhﬁle latter
candfé\ﬁeﬁ&%e:ldtvbilﬁhsl‘i&gpgg%aophﬁlcdh pukle betiin, & kdneots y@titl@inthe user’s voice or
pically or n be used for all

an}’a‘l!l%“r'é@é’ ithigss¥ meh é“t‘?f?)‘i‘it"@%tp?‘? @ed'lct?al |y recogni ?edO\k/)My n%E

devi ces.ThIRbSird Snfl Q0 & MptB@toMehiel tHedefdretablel foi amglagement area

content stored in UA 0 ?he MRW nedi um . usi fi
addsfsss pEareplacementt @re@@omnr@g\the Werrltatorserch feglefket ‘@Lgefar a defect
areﬁ_?‘| QaSss oF & QQEct a'réa%o?%%)togﬁﬁ}lg% e r %e@éré&EtoCiSé/dhfz‘@ﬂle

ere can be an syst GAA, dedicated to

repheehat aieagcdoadikg ta the actp@atemmttarﬁ@ aﬂéumm Ingplige theesorrespading
defggage%%ﬁﬂ?ﬁgg gogﬁ élﬂe gtp argy asddHess go {jﬁ\@ﬂ% dst &b £ @h the replacement

areas or organi zi ng
are® R @ rér &R 188 user REiretd in fd&rdem’f arna rugandless offtb¢ defeds

under which data can be r.ecor ded/ nodj q .
ARSI FlgorHTRRAGeT. FOPRURE P51 HGOUDH TG PR ISR e

rep%eﬁlﬁﬁ PR G} oribind E e@btivleabdatiofs. Oe @bitgol unft Q0 B pcﬁfhrm these
Ich can be used to performthe defect managenent.

In
stepreatdnoatically, astshdefand taekarpus peraiab af the aBpargtus Ofgp response t the
usd%§69ké ?d BB gckets), which have been determ ned

95 pe &e I've during verification or during use of
t he nedi Eigure é(shmwsja sigiplecexamplefafrerevordies pregess accordmg to the

' mvgp’rgfg]g fnfnf‘ S é% é/ (‘éqngpql nt au%lo%}ﬁéo' cﬁi 1 i&fderd Xn BRIRW disc with

I'VE ar ea, readi ng
a sin@leQieftRlared 1 02. Diiring Secordiny this défﬁctlhellopatiohes r¢9fae¢;t bytabl e
contains a list of re Iaég t areas

replasementgea 193 B%tl'@gg%re geea rrr%}c]f:tcgr &#gn 1§ 8¢ ggf&l a recorder reads

rerﬁ‘i e datp?rgﬁlg;dsi‘(@n 309 akPRkR SO toat @RS thiy datd &fie rol‘lgﬂhal location
heir addresses on the nedium Different flags or
10%ras@ywmmﬂgmr@mun the defect table indicate

char act eqi;s %dn%ﬁm%?] gﬁ J}Qﬁ@ccﬂr@ﬁvﬁnt ) 9 badéd dRithd foYloWi observation.
data recording defect table also contains

Thi MRWnsteridard waes|daﬁeeﬂ wmh corepershatatapplispignsimmipperherg gata

1ntgg{%}? Bsg(g'q&ei %ﬁnostf %%grdug{ féé lofEot P‘ﬁa‘d v%rrﬁ:ﬁt ﬁllel%'alﬁs%r data is

stovddiga rép]adehﬁnﬂ:lﬁcﬁmn itk the Bpare areb frsteed af & pirbonla(defgetéye) location,

o L B8 5 AL E S I P B i
habptht GAUGERLM qRalit at the paeicalat lobatndalssthan optinad teabsure correct

autonatlcally or via sonething like a
redslintwriting a4 laterstaze Wathe dﬁﬁﬁq rtqg: tqr érhanyoqthq;}gf((g (?lgavvﬁ(ir,egwﬂrch may

be l?llSléd fok F&%ﬁ?g wtrnﬁ‘l ? GRL itHe Bitsk SO WARE tdaRNBddrded 0 the\defective

Ser “actrvat ed eV|ce function. The latter
locatlon 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 perfornmed with help of a physical push button,

a renote control, the user's voice or any other way
W b@s0ess60 may i nteract with the device. The coPCT/B2004/051169

unit 20 is adapted to seardh the defect table for a

repl acenent area address of a replacenent area

conprising the user data, to search the defect table

for a defect area addr f . ;

cor rospan Hao e et Exed bn 20 R bR AR nec: ipformation elated
to ré2loadigneMthe agee datageat flom ghd replateeent o atiranetthe egreegponding

~address,. to | ocalj.ze. tthe corr andi . e
crigiedl gk GG et Rtaioh S B udd i Bl PRER and.
recSiab@of fHeMddien. TepoarerBptisaiteaseniiag iadicatingabairtoe ddfetive
user data read in the defect area relgdar dl eés of tl{)het.
locetisheras reprdedavitithe pegr data gy the RresEPIdRE P REFPHN Ryation:

means  atrf, ¢t dRehbb@in{eRE AebofRbiami20ri@ehpableid) erify results of re-
repl acenent area at the original, defective |ocatiopn.

recGidingabmtsentiata i the defecianeaginchiinmn Afirsdke uepgnda is re-recorded in the
ae BSOS 52U Mo il Bh bndPARARAUDGh AREIA AR rirf e

response user's request
repthlesaéitaed. BlRoveilt dfitgs cemparsho ssncludsdrip He infoangticn relpted to re-
re-recordi ng process according to the invention. In
recpidifigr e 4a DVD conpl i ant audi o/ vi deo data 101 is

recor dedy @ }ﬁfomﬂeﬁzﬁtiﬂ% 1 réplsded ghee deltafaettic dafeetivello@tion, the
During recording this de

ective |ocation i.s repl.ace
MIBY deloceiobladuimsninedh RoR R, fhoaEo St B teGpeEfEpls can
ind{i:]:glie;o%%%%ﬁjer}glléﬁinggﬁda‘lﬁaﬁs@d' a recorder reads remapped

romposition 103 and then attenpts to record
this dat$afat Iits original location 102, as shown in

figure 4b. Thi ' ity of the.control unit 20
i's B%{édefal?‘%%en}eﬁe"*?tg?ﬁ%\%ﬂ%g! observation. The MRW
st andefkctivsascadbitinnetotwiethrecodpliatét’ s watagemagpliedat i ons

in mnpd, where data integrity i fothe ut .
i TTp8r tEh ceé?ry’At?c6Fedﬁ?a}‘f§mf”bt%ﬁ?e&é8aé)?ee§f futtrrlggé é%%ﬁ{entf ul es,
usen rgdcBmbi abdaQin@shbdd fod fit@p reteemait. | ocation in the

spare area instead of a particular (defective)
| ocati ondta@§ 23 device can't be sure that a wite

pr oﬁ%stﬁ‘igﬁ'%l {dBFestid ) G HAEbdbh IrbooRRed SHECRS Sdntd datdisahs Aplacement
happens It wite/read quality at the particul ar

| oc ateh onthie Srigimgkarehemntayps theraiostreceatls wirkiep gHpration (represented
readi ng/ wi I . HOGR! bgicdehce itself or

in gﬁ)g%(%{yhxgpb%%ogém@@é\ﬁe’ I&hv{]%:ﬁl’? rrllgy b?a’ used for )

r eadiengigittal sremmay kbistaididifferent dataas fhetreplacemapiwrveporregaanging to
recorded at the .defectjve |pcati '

qua (gt BraE RO Koot ile BRI pelificfion?

l'i ke in gaseeatcordify tHeviseeiatatadng thelvbyla@went locaioniat thagriginal

o s e B b RSB B0 B 2 e 05 v
usfig FREPRS 8r §iERY b bof Ble rbigfeA9n® hRRN@bdt Gable):

- 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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recordi ng paraneters (wite strategy, |aser power,

servo tracking settings or sinple retry strategies).
wa\b@s/0ogche def ective | ocation m ght be readabl PCIB206UPS1169

no or less errors when read3by a different device

(e.g. by the CE device).In an enbodi ment, the contro

unit 20 is adapted to collect information related to

re-recordi f th er t £z

Ferlt Besrste g earieEont B CE R Ry ARG Bra and i

( dabpeddmen) islhoprivemive sEp? mkbmiamdatto groves thehasar data when the
included in the defe tabl e aqd recorded on the

me cedetive location aives PERTS &80 IBXSES 2 1 ag i ndi cati ng

Lhaf, tifer &6 Mestrh@g@gﬁnﬁﬁlalm EQGOtIdads vl ddviceher waent types
data’fromthe correspondi ng replacenent | ocation.

A X I n .
anoishiscriget bithemiser, hasher dayiver IUILAPE carabiliey OfyaHp de ontent in
veri %?\éci'fi@%H\Li% Snf¢ rerecording the user data in the
def'eCt ar ea C1oca1f|on). After the user data is
r e- r ecornlenl embodimentgdthk eontred math 20 iis capable ebggttingdnfhersiefect table

def ect area_and.c aregd, Wt . ; .
o NS IRRLRE sy RS oA g
oniﬂﬁﬁ&@@ﬂmhBmk?@dhﬁﬂ@bﬁ&tion related to rerecording. In

e process of rewitjng the repl aced .data.at .th

def ect i VI1©|eBIEPrRfTss ?fjﬁé'%?\%ﬂﬁ%ﬁg Eetmfipgf)‘fig?r‘ g ﬁ\%;%gl \r}%ltc?.re% can
be grﬁ%%o?é@af@n@ of 4diBnY hkUSitIStha t-hgkdddnSergbnttbgoiieAg @h example,

table can indicate one of the followng situations:

b . g
thisStbattons ' Cn beppait@f p émcgaé apriisations ip e Rfs epvigpamgnt executed after
recgl%flr}eggotfl DVD %Bl%?h?fnrt] Haeld ?ﬁ' tHaQfiscOBE AppIRGHE TGS Bhkes theSDVD+MRW
eplfacenent area;, a "free" entry, I.e. a replacenent
dmanaaiw&emhgqm@@bbﬁmﬁmKbngbCE@nm@mnnmm a repl acenent

area unusable for. future rep| t

ori gi nal d%'ireecc?fc{l%l?m%?se 8arﬁ%s‘% g@ﬁﬁ&fr ae%%%%e? v]?/l%]chﬂ\?ﬁgv
R i et g o
. ) ly.witten informtio o
impedipiel/sist EaoHipest ﬁaw}lilfeww dege g agriiy RE peRpRpt in time:
po%ﬁa?)? by hildr 8tbrdel/B&iY. TEE ABlan@EEEf peafsrifiipgtied 1-recording at the

I fTerent data as the replacenent area corresponding
latercpoirt i Wi iscb it e 195y 1 EMRE] JPacRehe S (AP VD) Afubecause
meé) 1%&%}83? 1csfdr(ﬁﬁ%t'n‘i’i ht beAbh8Ved fForf e @R of the alislér recorder

ata fromthe replacement |ocation at the origina
had hntatat re::asrdmg&bpaﬁwtgg fodbewediginven as exanpl es, can be
i ndi ca in the. de ' i
120 fd 55 S B D28 By s

defehing WhetheChis f-whendingwah be derredmanediatedy whie eantioning geeording of

been done, but n arant i ;
more data or after the recorging Has bee1t1 Icc()el%pl(égg. Il‘?l%he 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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given with respect to quality of read-out perfornmed by

the receiving CE (other) device; a read-out check by
wo b@shh8ssaevi ce after re-recordi ng has gi ven seET/IBR0emMis1169

good results. In this caselthe MRW devi ce nmay assune

that next tinme the defective location is still

readabl e and the replacenent is a "preventive step"”

aken in order recover the, . :
replygrct piva Telsaef G5 ERELE b SpifREl vE RGP bR which are
caphle 8RREGHE thetNMRW acfe@asblearid ibigrpBingdisicossninihbtherm o idéo

sss B TR S FEBB T TE RS R B R i PR B pointing 0
the $Ef RSN GodR6R lsRAd BF 6 Dripiatibeen ieikg CEltisic ccateie fil

any other definition of strategy optinal g&l slgte%lsfl c
systha §wesampledeins @é@n@ﬂpleb@fh‘teéﬁpﬁ%és 15,80 GRS P
funfg’ttri]orenaﬁ%estrﬁ'%ee Iﬁ%éméﬁtecﬂﬁ‘fﬁ@&wnt@pﬁﬂim@' ng capability to

ea ntent in a specific environnment. In an .
enbodi melfik outphgingaiithecitream iof digali aydipapidas signgls bydhe pyippt unit
In the defect tabl.e status b N&it98f gSarticul

of 4 gead FfeveE oioe g O DS Fap U B R B! Rarcute,
theBREQSAALD REn BO&lapted ®Mm@nitdr atsheedoasiet ratef ofithelowtbwting in order
The entire process re-recording.the r d _dat
to IANEAHEOFHYAUS AP BB YNGR P EEIEYS gﬁ"%@?y a¢ ?%??s
applicAtidne BoMixhpleN: 15 VBKEcRAAY Qith @ DVDE-RIWN nedishafollowing data
exanple, this "button" can be a part of a speci al
ratesppd ¢aempwy uped: t he PC environment executed after
recordi ng of DVD conpliant video on the disc; the
application that makes the DVD+tMRW disc with its
RecardingModes ayabl e in the (|l egacy) CE environnent. The

re-recordi ng process can be perforned al in a,CE .
DVD+WRepidaedimrer Resolgiondid- o g@%ﬂq‘g@ﬁ%ﬁ% t he \Ngge bitrate
capaliikyy Al'so, it can be perfornmed i medi at e(Mbits/sec)
after reco?di ng of new audi o/vi deo data on a medi um or

at a later point in time, possibly by another

H(é ecorder/ devi ce. 7%@2@?@@@@ 950 RARY @fL{pjiSm%ht ngp_

e-recording at t poi'nt In tine at it can
SPl ead 120 good dat 820 r STHE WMDY nFR0 (480 EliND) ap &2

because neanwhi | [ ints ' be
SP ermv]ég fromt hesﬁéagg%@ﬁl e 2%%?%2? (I!;Ug%fr)der 41983
ppoet t efgor ecor di ng 36@Rabé (H4lf B$) f 660 k80 fdalf D) | B.3&N

mbodi ment of th di t tral
BRunit 20 1s adapt 360 £8 RO ROhe S erng (RS 234
EP4E- T eg@r di ng can 3bexd9peiinDedi 3bekyusulithieDsynt i70i ng

recording of nore data or after the recording h?% been
ghconpl 480ed. | n t h@52 a2B8(SEhse, BAXZARYIE) unit 124 can

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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be nodified to keep data to be re-recorded in a

menory. It is noted that the apparatus as shown in
WO-2@s/0es680 has recordi ng and reproduci ng funct i PCEIB2004/051169

Al'ternatively a reading apparatus for only retrieving

information froma recordi ng nedi um contains the

scanni ng el enents and the read processing circuitry,

but. d t h ' ' ]
schefiing REercE o BrPuate higiioph Bidor SVt GEIE . Bntr
temPBfaby0toRabdIodat:0Rad fretahemiediomr Acandingly, thaterrol unit 20 decides to
ey gy €O A5t BRRIg P horaegr e SFoaf I Etion

di gi tal 1aydhR/vélgaeRedSdud it feadihB idsta ok the egpldctmet location
hi cks" or strong artifacts in the cqntent-

. >, t . .
usuniy fequiatsiadditional msementsaf e deadl 3o HuF g RN ERASYS in supplying
no - .
e UL ISP IRV B 42 Bt bl oot 20 scouns for
thefje(ret?l@adxhﬁé mﬂrﬁi@heatdanlé?md?iliWhi s can be achieved by
i ces, ich are capa '

o S BB FRBARLE g B e YR AR A o
to 18588 @ng habmphedrieadidefpcriedbic e doctaking dedsien 6 hengieplacement

based features that allow for ?i nib to the i .
arepsoySTalE EREMEl et Tt 85 60T Bk D PGTRIYY fiGfsset g o
as é)@léiﬁb‘a obBv e &Y perBelfgiabirdl uhie 26 ¥&t @Ridefto Fead datayfioen the

using a remapper driver from GAA. |n a(ﬂ?;%nbgdi ment

repidsementfagacit itksriafarmption relaieditpgn-Rdingdnd rates that ug grprgpties can be
.unit. 20, [ ] eam of digital

gV m‘t%’/r ‘\g/)slp 8“&2‘?8.9%{}?2{’%&%&}95 Q%%?“éﬁ{e&uni t of t %e r ead

pr ocessiIngnenibbdig@nt, hegasarding apparatumig errangs ey Ariygy unitfe be

control unit 20. |n particul . 0Nt 14l :
congrie d siraprisd e e (e ihdha g 0F uBEB Sl PEOrhe ontrol
unfg Q? Ehlﬁliahg’@idﬂo Ro@hdaicate avithed prbedssing omit inrtho best systast yia@f

ata according to requirenents defined by a specific

stapgsizedinfesiace For exanpl e, in DVD recording wi Itoh t he

DVD+RW ngdin@nitaginfeat bt dngputiadatarsadt@n camprisingnime hbst system and
used: Recordi ng Mbdes Recordi n%jt i me Resol uti

theReewtling RoprraTSeeeates Wit nAaEhshisisres pdy t?§7§1§t{Le°é yhe
co@ ggﬁéggo ée}-’g)zl?i gﬁﬁf({d[s] a?j JunbBbhs¥as 48 ribEinl refokehcto ebSHiments

720 x 480 (Full DI) 5.07 SP+
of eGect2ding appatatysHuredentell pbov20 x 480 (Full D) 4.06 LP

160360 ¥ 518 kBBl P Bl BB c
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



EP+ 360 360 x 576 (HalfD') 360 x 480 (HalfD') 1.70 8h

480 352 x 288 (SIF) 352 x 240 (SIF) 1.27 In an
weedsaossemt , the control unit 20 is adapted toPODIBAOY051169

the speed of outputting thdéread digital audio/video

signals, to read the defect table fromthe nedium to

search the defect table for a replacenent area address

of repl ac t area c ri Si d
clerggy o PPhE<HEF B bR CT TR 3 R e Bhfany icpence
sigrid @b @6t lirAi @R seOe ROl MR hatO nichrs” meg tmoepresentedibya single item

to read the user data either fromthe repl acenen

or g gnd et S8R P nEE 0 BRSO B8 SR T Of e
repl acenent area in dependence on nonitoring and speed
requi renents for the speed of outputting the read
digital audio/video signals. Matching of a stream ng
capability with requirenents of a specific application
i s done by optim zingscheduling of reading and
out putting operations and/or enploying a cache nenory
for tenporary storage of data read fromthe nedi um
Accordingly, the control unit 20 decides to read the
user data either fromthe defect location or its
correspondi ng replacenent |ocation. It should be
poi nted out that reading data fromthe replacenent
| ocation usually requires additional novenments of the
head 22, thus it introduces delays in supplying the
data to the read processing unit 30. In an enbodi nent,
the control unit 20 accounts for these delays while
mat chi ng the stream ng capability. Advantageously, the
control unit 20 is adapted to use the information
related to re-recording - conprised in the defect
table - for taking decision on using replacenent areas
versus original areas. For exanple, the control unit
20 can enploy different status bits as expl ai ned
above. In particular, the control unit 20 can decide
to read data fromthe replacenent area, if the
information related to re-recording indicates that no
guaranties can be given wth respect to quality of
data in the original area. In an enbodi nent, the
recordi ng apparatus is arranged as a drive unit to be
connected to a separate host system for exanple a
drive unit to be build in a PC. The control wunit 20 is
arranged to conmunicate with a processing unit in the
host systemvia a standardi zed interface. In an
enbodi ment of a conputer data system conprising the
host system and the recordi ng apparatus, the
processing unit in the host systemis adapted to
control the control unit 20 to perform nethods and
functions as described in reference to enbodi nents
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of the recordi ng apparatus presented above. A conputer
program product according to the invention is
wop@satsce® to cause the control unit 20 or thePCT/IB2004/051169
processing unit to performliet hods and functions as
described in reference to enbodi nents of the recording
appar atus presented above. Wil st the invention has
CL$ﬁ§$ described with reference to preferred enbodi nents
€0 it is to be understood that these are not
I|n1tat|ve exanpl es. Thus, various nodifications may
becone apparent to those skilled in the art, w thout
departing fromthe scope of the invention, as defined
by the clains. Further, the invention lies in each and
every novel feature or conbi nation of features
descri bed abqgve.
L opt1 cal AeRaearuRR fsBiseljy HeRl A0S [TRRoMELRR on g repovable
rew@i%b?e dmglﬁl&t@cdi’gﬂlhg ﬁﬁﬂmﬁh ste mdsdlmmgnmplnsmg ap:@;r arsagolpprising user

used. i s nated, t, the|
datg Wpreé%‘?ﬂ fyth 69%%%@ ¥idep Sl Faﬁ’hﬁf%ao Pﬁ‘P%‘ &gfipt table, the
def@c?f ?%‘l’é écﬁ]ﬂbrﬁmg QMRHS IR RY bRBR B akdds dﬁﬁe a&i efbalhad dweasponding
y a conbination of both, and tf@ ﬂ%h is doc nent
reptahenwﬁ prtas eothe mediumy thesdest Ases Wkl é}é‘s CthFé‘§‘é‘f’f Be &
I tﬁ%&i riglad the word
pmﬁe ddg&aﬂﬁﬁﬁ?mgg ﬁ%gpgﬁé ene gﬁmﬁ%?ﬁexc?ude t he
pr esencédnpit rr&aqni for mlcclwylg(ﬂﬁe digitH avdietvidep signelsat  any
reference s

that " nérg(i%éhgwargetn ré:B?rgl ?é @E ﬁ%ﬁ@g/vgi{e tsﬁbﬁalg o i Bmedium;

a Sl ng temor a

plurali tr}éacﬁl{gjmédi@&bﬁeat&ﬂigadhgﬁﬂmams/mdmylguels r@pl‘@é@ntﬂ@dnedlum
by the sane item of hardware

or.di.ng
appar at (MR eRRsEEE AR @Ftdéﬁ‘ﬁg%/g 06‘/1 e e%nagsl lrge%cgeil s on
a renovalhfoliewnt fakberdiigcretélmgnigedipiil agdintvitlensignslne
medi um conprising a user area conprising user data
charagterzsé it ®d by the digital audio/video signals, a

table ar ﬁ@c&ﬁ’ Fn'ee%srﬁge é’d ?ﬁ‘eﬁ%&&eaﬁcﬁ%@def&dﬂ eabitefoe & teplrbinent area

conprising a st of esses of defect areas |n<ﬁge
addrsss fofa mﬂaeamdntcamaroeswﬁmg thy usespraes ésatch dhcodelocs fabledgr a defect

areg @ %‘? of ér;li?%gtegrgam rgﬁ %ﬁgxg?@ ﬁk'r%%@éénéﬁt Hel &FlobMBe the

pr éde ect nagenent rules, the
replREMESt A a’ﬂﬁ(ﬁ'aihgltddﬁle a:emmerrsnmea anjduetss, e bxglizedhe corresponding

recei ving t he o/ vi_ deo a

defigiaie Efcswdingé%ﬁ*&%ﬁ%% He d@‘?s? 4R & eaoﬁ@?‘%ed'{ PHcement
ardaRRd PRMLEEd IR NBitaTBANS theddeftct atth Iﬂ@aﬂil@s phthe defect

audi o/ vi deo signals recorded on the nedi uny out put

manegement Blesout put ti ng the digital audi o/ video signals
read; control nmeans for controlling recording the
digital audi o/ video signals, characterized in t

2. control Aeemsding eppatitystas ¢lairgedsialain 1 praresisized lrt tecontrol

mefagsr are agie?ﬂ%edacg %gﬁe& reatreg&dmg 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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address of a replacenent area conprising the user
data, to search the defect table for a defect area
wa@dasmsse®f a defect area correspondi ng to thePCT/IB2004/051169
repl acenent area, to |ocalilge the replacenent area
according to the replacenent area address, to |localize
the correspondi ng defect area according to the defect
area address, to read the user data fromthe
replacenent area and to re-record the user data read
4. in the defeestingrapparategar ddimsd irnélainhd, ciehetetizaddn dye e wpntrol

rules. 2. A recordin a a
e afepEd Fotfe FRICIAE PIBE BURT BT hera e s e Rl Tprmation
in tPddr&S tablee- recording information related to

re-recording of the user data read in the defect area,

to include the re-recording information in the defect

5, table arAdIXg %ﬁ@%&ﬁust e I’quﬁl? ‘éliglttaﬂzh]dﬂ)/hﬂed d1nallPfBd8 a removable

area ng apparatus as clained in claim.?2,
rew@dtedﬂeadltcelnkeztecbrdlng rediunt, H@ roefHen GPMRESIAG 2 #P%E 254 &B@B’BS‘%”S“

read use at e t JPtable. th
datt fpisspied oot Qi ST ARG gl DRI iRl e able, he
defbdt Qabls@mp#Ring o 18l 4ddeesses @ ddea:trawp onidie mepr rarspland eeregsponding
area and to i ncl%llge resul t.s t he

replagerpeiy 3regs Pﬂbﬂﬁer‘ﬁ PRt eo‘i’?aclfng %Pﬂaéag"g)g)& Rg glnEpar atus as

cl ai med rée&h Rkdhs Zor rediigadibied] Iaﬂcﬁd/vlideotsfgaﬁls tdverded ot kel medium;
neans are apted to use status blts%}]g t he defect
outpetisheans BDrloﬁtPlUG@é thedigkal apdie/sidee sigpIRFS mat i on in the

def ect t%m s for c@&%lﬂ% REAAE HoWoifaPiudicaidedggnals,
di gi tal é o/ Vi deo si gnals froma renovabl e
charaaﬂmzbmbithatdl sc |i ke recording medium the nedium

conpri si, el ' Eedt@H Atputting the digital
repr esenF‘% F’ﬁar%ﬁ é"acfaggﬁ %oﬁ%%?@oecg%ng usmga ° et
audlé!/bideo sigals re&d,rtg radctm defitct tablsl fegm theamettiinacp seasph) the defect table
r|S|n

resses of d Ny
forggeplaemeat aueBts BLpORAHEL T U RUTe PASd gk fon the
defé&%ﬁl@“fortahﬁfercﬁﬁéé Adir&p pAd adfeis aﬁsrampfre@bn@ng aatie mgplacraantg area
for reading digital_ audio/vyideo si %;nalﬁs ﬁié%r}d
and toerearip upRr datatephier fravnthe reRlceBGRIRiER Tt HE CGicgh il
coﬁ ﬁbﬁ’cﬁ Qecﬂe BRahént hRAG d&RRddnet offBRARoring and speed requirements
tro I ng adl ng the digital audio/video signals,
forclheaspaedl efmzlemtlmgwth@ digitak avdiofadeorignalpeedts are adapted to
nonitor a speed of outputting the digital audio/video
signals read, to read the defect table fromthe
6. medi um  Aqemkar appattvs asjelﬁmeld in lofre 5 e defestdpitlecwniifing re-
ca a dress of a r ace
recaigiag oo e THuREER Mo oss A gh¥ Hatep A elrea, the

re Y HpHrafh cBarfl@éeel irtheEthe 0(511’[1&)35 peati angadaptet] heread the user data
repl acenent area . :
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 corresponding
replacement areas on the medium, the defect areas identified as defective according to

predefined defect management rules,
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and to read the user data either fromthe replacenent
area or fromthe defect area corresponding to the
w0 epbacssrent area i n dependence on nonitoring POHIBPGREH1169
requi renents for the speed1®f outputting the digital
audi o/ video signals read. 6. A reading apparatus as
clainmed in claim5, the defect table conprising
rerecordi ng i nfqrnati |ated to the user data in
t he def etx%%tb%i&gﬁa &"tﬁ%eh lg}gpl acenment area, the reading
appar at ysarcHing the defetiztalele for atrblacenivat areneddotss peareplagergent area
adapted to read the user data either fromthe
compasIngBEYt 93fiea or fromthe defect area in dependence
on the rseskiRrOMEiIdetkct tAb0 foTRl de@et aréa adiressiofia defoét area
arrangi ng digital audio/video signals on a renovable
corresparidingsp ehedrerlacamerbag@cor di ng medi um t he nedi um
conpri si o h b flh ko 8he @plaGement area address;
represeAg%g%ggﬁ%ﬁgﬁgﬁgFﬁgﬁp%ﬁ%Po/f?ﬁeo_s?gnals a
t abl e arlemlicingyire @imspoadisetefeet aregiceordingdo therdefeet grgppdgress;
conprising,.a list af ct areas in the
user ar éggjél?’ﬁjtlh% orF @%%2%3{%3@2%?%8%%% areas on the
medi um rbhecottitheti usirea readieinthef defictt asa deeprsidass g&the defect
according to predefined defect managenent rul es,the
mapgewat '¥Far act eri zed by searching the defect table for
a replacenent area address of a replacenent area

conprising the user data; . searching t defect table
8. for a dekawthodmasslagprsiasleimy/, chagst '@?‘PEX ea

cor r €S ponAL Ao tO-rd BRIALRIFHEHBTHel A0 re-teR6RllirgZd Mg Usbedata read
repl acenent afea accordi ng to the replacenent area

in thdefestsirea; ocal 1 zi ng t he correspondi ng defect area
according to the de : .09 858e a&ieadivlg t he user
dat a froﬂf?%@g}gprggécgﬁ%w?{ngr ea?gIE e-r%cor di ntg&t he user
dat a r ea@cdrtlinghiee dbédfcetmbledn dw tatldgared! ess of the def ect
managenent rules. 8. A nethod as clainmed in claim?7,
characterized by collecting re-recording information

9.rel ated AGndigod BeRididd oMimtd)ehaiseerizdabp read in the
defect area; including the re-rﬁgtgrdi ng information in
the def etepdingBses datpseFeaidad n the IS @ t abl e in the

table argga, agm ANBLNRE: RS £baitheedbédd akeh &ttt user data read from
characteri ze %y

the corresponding 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 corresponding
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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readi ng user data re-recorded in the defect area,;

conparing the user data read fromthe defect area with
wo b@s0esss0 dat a read from the correspondi ng repPEr/EBOO051169

area; including results of 26onparing in the

re-recording information. 10. A nmethod as clained in

claim8, characterized by using status bits in the

defect table for .e-recordi ng

i nf or maf7°6H'® t& ?#&tg‘l edﬁ tﬂg%ﬁ%c.ﬁ 1. A nethod of

r eadi ng selirglifig@the alaféctahhvle fee rsplacealest drepaddgess efrd veptacement area
remmltable %;sc |i ke recording medium the medium

congRsispie;ths Wgr $rser area conprising user data

r epr esentfehiky the laeredi @hik &br sadificoireh dadressiofj ndkfect agea
tabl e area conprising a defect table, the defect table
cortegpanding; to ghegeplpegmedt argdidr esses of defect areas in the

user areg QR PP BB kpIREMBlt addaR Fro@itht defect area
medi um ?%gﬂﬂggﬁg%g%gnprf5|ng st eps_of ﬁ%adlng t he

corebisporidalg te it replweateaot gy madeperidensn qnithe mepgRraegd seestum
and o r ead
reap g Be bR Sl B AabRRRSIATAL T20 o
out putting the digital audio/video signals read;
reading the d fec le fr LI .
12¢ he def dbmefegas Cfaﬁ’i‘e nf@ﬁ?i?&h’%ﬁ? C%S%bg‘%o rﬁﬁ"%?&é’mmg
infbBRLiBs RIREY todh&aset AR [ the defeéthecalsnd thed@plagensmbareditimgmethod
the defect table for a defeg E a Egdress of g_gﬁéeg% ‘
chaspasrizedby eesginadhanieser dnte piEher HEpMARRIFRRCCRTE 472 PEHE clec
are% I'hedeg%r? ?éa&?th@ WL %Brdﬁr{gqmo}lﬂ%cfnep' acement area or from

area corresponding to the replacenent area
i n dependence on the monitoring and speed requirements

f or the éggrggutﬁ da?augyefé[]#o rltsfﬁg a‘%ioﬁlighét ccﬁﬁﬁgétéﬂ i éjt%ébrdmg

S|gnals In claiml1l, th
apptedtector I‘eabﬂdﬁlngigtrHl hedioyidee sigedopal 2 negnaviablsremtitablg disc llke

related to ser data.in the defe
reco B oA AR U LT T Rprh fesented by
thd figital 8RTioNRIed sighilfQrtatle aftn fdreedordih@a dafecittatde e@’nmsﬂfg kst of
the defect area in dependence on the re-recor

adflagsey phedefashareasan the le,ssmfa% @1 QuEspondiog EHRIaeS ST ag"ra% gn e

médftiie dee(fef&Q Qf&gﬁtd@ﬁhﬂe@ a8 déﬁ&ﬁfec&bmdlﬂ? RapRtdfiel défect management
recor digital audio/video signals on a renovabl e

1ubgﬁhﬂbabdmgdpm@mﬁs%Emﬁ@ﬁﬁrd|ng medi um the medi um
conpri si ’Jtﬁg%ﬁ’ﬁ%%? ﬁ%rﬁ%a@d ?)otﬁp g%rg[:,)ﬁ% S REeifRAk ﬁle digital audio/video

represen I gl video signals; a
sidnale) e area for recording a defect table conprising a
st of 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.



addresses of defect areas in the user area and
correspondi ng repl acenent areas on the nedium the
waledosooseer eas i dentified as defective accordi nBCT/iB2004/051169
predefi ned defect nanagenent rules, the recording
apparatus conprising i nput neans connected to the
conputer for receiving the digital audio/video
signal s;, recordin e -di gl
14.3uh of viARETRTS) RN Rk Yo LRGRIE Al Wich ko Byauls ona
remfoRalisle Ravrititgé Hiad lilsuistcartinigohealien, grindisprogiaoy id edersiive th gause a

medi um qut put ans for. out put t.i the .di gital

Progeraprde PF%@B’ ‘@lf« 5]‘?”510 areading go {) é’tfgfc%grrrﬁsu?é rl;g' cont r ol
means for controlling recording the digital
audi o/ video signals, characterized in that the
conputer is adapted to control the control neans of
the recordi ng apparatus to performthe nethod
according to any of clainms 7 - 10.14. A conputer
program product for arranging digital audio/video
signals on a renovable rewitable disc |like recording
medi um which programis operative to cause a
processor to performthe nethod according to any of
clainms 7 - 10.



