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carriers This invention relates to a recordi ng device
f@f{Nf ing information provided to an input
gflaye

on a
r record carrier with a first |ayer, a PCT/IB2004/051949

second layer and a |layer transition point, the

recording device conprising witing means for witing
%H@%téﬁp gﬁ?bacf& E‘&/lct: biidBrecdr@Y & dﬁlfllcattfﬂg mruﬁf:l%reg reE &l Edrﬁcrrs

an a processing neans coupled to the input” and to

5 witing neans, and to a nmethod for duplicating a

source mul ti Iayer record carrier on a target record

carrier. Such a nmethod is known fromthe present DVD

copy prograns available for personal conputers. Here

a DVD reader retrieves the video information fron1the

source rmul la cord.carrie
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enough storage capacity to hold the video information without further compressmn

When receiving the video information the recording device is however faced
with a problem.

Now that the DVD recordable comprises two recording layers compression is
no longer required but a layer transition point must be established within the specifications of
the DVD standard as applicable to DVD record carriers comprising video information in

order to properly record the video information on the two layers of the target record carrier.



The recorder receives the video informati on and can
process the video information to establish an

wapprsgpsizat e point for the layer transition wheCe1B1ve4/051949
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requirenents of the DVD video standard are satisfied,
ﬁ]u ransi tion happens non-seanl ess and happens
a zé:;el?%{ boundary. The recorder can scan the vi d&d/B2004/051949
|nfornat|on for a position where these 5 conditions
occur, and can consider whethér that positionis a

sui tabl e pﬁférgéopcﬂ% re %@{ﬁe {16 mfoﬁﬁ%bﬁ‘bﬂ&gc gﬁ@e@g Y vifdd

the first layer o record carrier, remal ni ng
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dirs aslyanéegreagel provi de an nethod for dupllcatlng t he
|n|n t he | ayer

source recQrd carrier
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¢ EasEHe6 1P i) RTAL S e BT 17 BE UL R0l on then
tﬁ@“ﬁﬁﬁ@@cmﬁ@@rnatlon retrieved fromthe first Iayer

and the seqQRfdr BAchieN &is SbftclveIRGANKHARBMBRWIGR: steps of
deternlnlng a suitable Iaﬁgg tr?n5|t|on point in

t he
vi deo i nf oFHEYIPHYdeodMomsidnramha vrlaﬁéeaomﬁawaﬂughlameamd
acdrtigrst vi deo section and a second V|deo sectlon
adjusting a p of a first

i ees "2 RN LR 0BT Aot Sleolig Pl bORRE it ey

recadcerdarri er so that when starting a recordlng of

the first dangg&ng ﬁ-‘gv &QJ‘mfoHPa{ﬁ‘oﬁ Eﬁ'le@gi s & ﬁ&t fa?e& and the stecond
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recording the video information transferred to the

recor di ng Hedirgdesides REOmEYoD oSy fsi4deg section and a second video
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- adjusting a physical location of a first logical address on a first layer of the
target multi layer record carrier so that when starting a recording of the first video section
from the adjusted first logical address the determined layer transition point coincides with a
logical address of a layer transition point of the target record carrier

- recording the video information transferred to the recording device on the



target nmulti |ayer record carrier starting at the
adjusted first logical address on the first |layer of

woheostiasiget nulti |ayer record carrier. By shiPCrmBRobhes1949
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starting point of the first section of the video
% H% non the first layer of the record carrier
the end o

the first section of the video infornat¢@R2004/051949

can be 5 noved to coincide ngh the fixed Iayer

~transition point on the target” record carrier.
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be recorded second 15 Because
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p H%r Gappitiofy fjegyed 'afth% ‘f‘“réChffﬁg ok the F‘Eﬁ’gqf glﬁlphﬁ&alraéérgssm% Pipthe first
f ldy&tof R YRget | i‘eSor@ b@ﬂaemetrébarda;r\elﬁ coﬁtiﬁu@reséﬁdlﬂga@dh@sféﬁbnb @ayer

Ief bl ank, si back device.w |
Gt hmer Baine o e e Bty Nete i v berespied gpdhe
plsayrhiaa}}er at the indicated first |ogical address. Only
%ec?’ahs%%ﬁe g&ﬁc’ac{dge gf%% f}rg lc;: 51%1 aﬁ%@g%ﬁ ltllelflirs\{ lagé .ig qugn dc'fij ﬁlle area
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d @hm;klppnfﬂ wrbatelﬂch*ﬂnk ﬂinctehﬂey pleybaghedtviar wil dytemaieally skigethis area in
S'i)ﬁl&ttog’tfmth‘é?layl?agkBWe%cﬁéJted%’s‘{*i §§1 aﬁ&@s‘%e and the first

| ogi cal addreSs at the start g}:‘cal addr ess
space. | n @lhepnsiderrtipns reéaéedé%thar%daélh%ﬂgf e qupldayst repqyhcarrier

t b récﬁﬁf@ ﬂfté ﬁécox}[dﬁ@%f&ﬁmﬁf@foﬂﬁﬁﬂg rfthe Jt,lﬁgb(gﬁéa RERELSHS lstart of the
S ce O e I rs on e erm ne aer
© PR B SR A A i St e e a6 B S gotpace

| nf or mat i ol oﬂrer Aoio madhitain 4 Ry trafsitia the SechderaedlicashienusédbR
%1%% dalgiq]rgss s%ag% %tqgenfv 11 ‘rﬂaglcé% llaars]gdoorn:ﬁgetdee% e%qs ottrjgnmgo point ISI%Ch that

I awper recopding the vidad infamratien an atmn@n@b}ahr mm)tls fpfcedl Wbenr‘d@et ta@ading

f RSO bERailMle Shack BYERL lsBERE B | it

B BB, YRl el BYBE o PR s R Bl

sfeé@fdé*ﬁl’ﬂ@ret ermning a sw table | ayer tranS| tion point

conpri ses Aﬁ‘&n&idﬁ&n@éftheﬂﬁéﬁﬁﬁ%‘&'dﬁﬂmﬁth@ alsbBOSh@H 198 record
Vi deo information to determ ne a a er transition 30

p &I ivdABstsrizadinahat pharasigiized dntbsdhe Sfea pt detqrmgiping a suitable layer
t[ra@ﬁﬂoﬁp@ﬁtcoﬁp@emsstqgoﬂ he video information received
by the recorder ws ﬁla‘d,qr ar der 8 deterﬁn'ne a, .
point in t]ﬁgce\s/s‘u@é etfaﬂ? rC i oy t}og t% elteélg}]élF a layer transition
t pams:bmplgrmg\mm kadmmmpisyor\mlatylar ttdnﬁuorﬁppl i cabl e
requirenments nsition ch a

perforned a {)cessugg tﬁﬁ Vl@e\é inft a ion %Wﬁ%@{f\a?ﬁ%g% aEOWSQhe recorder
P@TdeteBROOA PGB 110t wdm@m@zwmr@m‘yex 6280idph 064110 4@nply with the

applicable requirements for a layer transition such as being performed at a cell boundary,




bei ng non-seanl ess and being perforned at a | ocation
where the short interruption of the playback is |ess

wohkvisgasizgo the viewer. A further enbodi ment oPCTHR2004/051949
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nmet hod for duplicating a source nmulti |ayer record
CRfkiB512bp characterized in that the step of

det errr?nlhng a suitable layer transition point 5 PCT/IB2004/051949
conprises the steps of retrievjng a |ayer transition

point fromthe source nulti Ia‘{/er record carrier

t baRSHRlsbdrt1ehs bltbelnd Y&forhEARS IR WiRicMe hHt ek Giifh g%e

I nstead of processing the video information
sH%ai’béblf’élqsi)@%toi‘%)*ﬁt}fed#e“iehe | ayer transition point, the

original | ﬁ)ﬂﬁ‘fhelt ma&m&mt@mhs ﬁieﬂhbd &% d@ma&ﬁlgamr&%ﬁl layer

sourftie record Ca”cli Jhle fcrb a starting
pBIHE cEgerdethamipired 1 lahf 5‘8?8 eéfﬁ?‘é‘lmnl% :aé‘ﬁ?l’lf’ lager t’f%iil?ﬂn point
f compirkes theastepeds record carrl er. Durl ng aut horing of the

source recgrd .caryier al pent s that, a

| ayer tr ans]heVln 2 {a% R sﬁm 801% 8F1°§‘f°8 g %ﬁ%&%& flamer
and a sui t@%tmbferrllna?le tayertangiidni poimt ertord&as been

SretO\e/ Ir g‘e 3 e?%mt eﬂ%f F‘g%g{l%% @&) 1% attl ngg 91[1@?1% ho2Eon 35t the
aleyerigesition ppink e wriginal dayer tﬁmsam nomb@s qxzstsph éaewm«@oecord carrier

| B WR12QRA stalile bANES de]ee";‘mhk @@ﬁ{atﬂe %eﬂ&hﬁﬂom p-lc;fﬁ?for the target
recorder. now on% needs to establish ogi

atraerd sariggs Dyripg authoging ofthe squegg rgcgig; catgier aéldaquerg@er%sﬁb% épply to a
S ].dtgé’t tatisitton pbiat Ha&@&bﬁ/ &ﬂsﬂ@&ﬂlre&dy&ﬁ@ b §uitale RGdr Rnsition b8t has
i nfoanlg‘]t coi ncides.with the fixed

¢ PR SO s e g P ¢ g . 3 row i e rider by a
f pleybaek deem)mhmmrﬂ)r podvididpe inmdditiadto flerviddol piformaidnmlg: layer
Sﬁéﬁsf? i6n EEHJB 1t: Thae é& I%EI‘ no()veo%BInQecﬁ i) {s&agflsh tIFC'e 1 E acﬁ%egsr cl)f%he Stalt of
f the gqglcp]@g@‘pss @]pace Q{gh thh’téhq lgqce@@ﬂ lqygﬂ ttapsnicm)pemt in @@(yndgo 1nformat10n
C@flﬁcﬁc@g wiIPthE h?etd léygletreﬁiﬁhﬁ{ ﬂ&ﬂ? 6knd reéo?cﬁd’éﬁiell i on poi nt

coincides wt I cal ‘address of a |ayer transition
poi nt of t‘?ﬂ@“@i%ﬁeg‘@? Ipgit eftae watheq o dupbeatipg swyree malti layer

lsie&ﬁﬁ cfiér 15&&%1@&1!&@% i gqe&teb @ﬂédﬁﬁ{mgadjﬁiﬁﬁ@caﬁ?ﬁﬁﬁstoanﬁrit Der of
ition e

¥ b TS L socbf R R gPentrenlion ot concides
ontlsetogiﬁ:atl @didress bibadayer trarsioign peht ofi thel k@gsreadrd tdnger cdrmprBés the
% r .of the target record carrier to obtain an

adj 1S ed first logical address storing the adjusted

first | ogicekilatrddiesisl iddressoifsetdéthe faybraragsitianipeint fengestart of
r € Qs inRrhdses The first |ogical address of the first

| ayer can be adjusted to a physical address 30 by
storing t HEbEgingdhedesipphyddresnefiaidfnmeamarinum ingicl aﬂ@pss of the

| gt 18Rk oﬁﬁ’éiﬁ@&%cbﬁ caifiel 10 @BrXinfah hQuRa il f‘ogk@irag@rgssr ecord
carrier. g cordlng_after the storing

adj ust ed pgfﬂ/‘gg 8 Pdjustrd s Logjeql adirgss In ﬁ’dé@?xﬁﬂq"é‘t@ﬁ tpgetyecard

t dadriek hus newl y define | ogical address space because

the recorder i . e the | ogqical )

addr essi n gﬁ‘F gFquP%lEa& F@‘F‘% ftEf‘?]G@tsl?)ﬁécaP@E ?ﬁ?ﬁeﬂ@o gphypical address
shyastdring the tatljeste dqﬁymcmbatddmﬁsfd étte fimst tbgivhll addres ifpdnathd2x fileedn the

r L of..th

Bl aen 15 it B S B st et e addres n e
Fpikxdde witlpse gy ROk figHogdd address space because the recorder is

arranged to use the logical addressing for recording. Thus the recording will start at the

correct offset and will complete the recording of the first section of the video information



5 exactly when reaching the end of the |ogical address
space, and the end of the physical address space on

woheosfos#e8 | ayer. 5 The invention will now be #esaBiobews1949
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based on figures. Figure 1 shows video infornmation

r n a dual |ayer OTP record carrier. Figure,
2§§ﬁf69\/\§§\2/4|)de0 i nformation recorded on a dual | ay€tCTB§#904/051949
record carrier. Figure 3 sho vi deo i nformation
duplicated on a dual layer OIP record carrier. 10
FegifiPwibn S LOMR. ¥ SR f I IRICABIERR sHBhE AL S o‘i‘?he%hﬁ}é@ll

| ayer” PTP record <carrier. Figure 5a shows a file

s 8¢t theee ke fiptda¥eF erring the video information from
a playback device to a recorder. Figure 5b shows a
further file structure for transferring the video
information 15 froma playback device to a recorder.
Figure 6 shigvbveatichuell ndvaysedesdIbél taei@nhdigGas. i er

prepared far duplicatin anot her duyal Cl[@yer .
record car rlglg?T%ﬁW Ji9ge gfogﬂ%\f\’g reﬁor&if{;?nﬁ é?yeﬁ?}g?rf&‘%%“er'
carrier prépae@ehdvwovideuipformaion ngorded et dxinnl lehealPTH rayoed carrier.
PTP recor dFlg\g’E B F}ﬁ)l;&’s Vi%go i’rzlfogH;{tlgn §la§i|38&§onaa d%lXﬁé %m)’hp fecord
duplicating dual layer record carrirers, conprising a
prayBack device and a recorder. Figure 1 shows video

i nf or mat i Ofto e MoNS JideinforhibiRh dhR¥RLd &B%ualqggmrp record
carrier. 2% A record carrier 3 conprises afirst

| ¢ 1 and a second layer 2 on which information is

recorded. Fip@e sdx¥hows@file Sfuctufe o EbASKerriAf B FRED BfdrmAtBA from a
i nstance an, MPEG2, vi deo stream Because the video

i %?laﬂ‘acfe?”t‘i?]todld‘é?wef‘ fit on a single layer the first

| ayer 1 coffipure Steshowsa fuithes tfiles@adhire for das ezt vidgo Wifl&@tion
[ I ' t ond layer 2 also conprises a
sg%?flg%%a\?mpgﬁﬂ\g/fodA;rgCO?%?'or rmtign, t he secongpsecti on 5.
Even if t hagws elehows aflent lapari QTP npennd chrifier prepared fb @ipB@ting

e Motre St 1802y H#F rdebriSfmikayer 1 the publisher of the
record carrier_can still decide to split the video

i nf or mat i dsYH7 ghopp p dyal ey PTB Fecerd carrier rrgpatsd for dyndieatiag d
AardBeiondl IGREPTORcAcAiggecond | ayer for other reasons.

Because t recqord carrie hown i f the OIP type .
the size gﬁglfr(ﬁg&low gfys'é?’é‘c{of iwﬁca&n%i%a&a}‘ﬁr FreQrd epygers, comprising
naplaybadk devie€andfa rédoglesecond section 5. This is due to

the fact that the first layer | is read fromthe
start of the first layer outward up to the |ayer

“transition point 6 where WD 2005/ 034128

PCT/ | BZOO”P‘iQ?%Péh%ws ﬁhg}ll'[%&?aaén re&é&{d%%%ggagéaggr?ﬂ%eco?d carrier.

the readi ng” changes to the secon aye
cont i nues A RRIF AN BagPrisseiinptdayes] amfilaseasadlgyry 2 on which

information is recorded. The information is video information, for instance an MPEG?2 video
stream. Because the video information doesn’t fit on a single layer the first layer 1 comprises
a first section 4 comprising video information and the second layer 2 also comprises a section
with video information, the second section 5. Even if the video information would fit in it’s
entirety on the first layer 1 the publisher of the record carrier can still decide to split the video
information in a first section on the first layer and a second section on a second layer for
other reasons. Because the record carrier shown is of the OTP type the size of the first section
4 determines the maximum size of the second section 5. This is due to the fact that the first

layer 1 is read from the start of the first layer outward up to the layer transition point 6 where



section 5 on the second layer 2 can thus never be
| arger than the first section 4 on the first |ayer 1.

woheosphyes cal addressing of the | ayers spans t RET/IB2004/051949
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maxi mum si ze of the first layer 5 and the maxi mum
sipaRr8i1obhe second layer. In contrast to this the

| ogi cal addressing on the OTP type record carri erP¢T#R2004/051949
fromthe start of the first section 4 on the first

| ayer 1 outward to the layer transition point 6. The

| @QirGRing M%e@ St bR SR céﬁtmﬁ@ @nw?atr@ﬁﬂough &Etlc}ngeThe second
second “section and ends at the end secon

s 8Ctiorenghe sepmd dyeiehtan Jhuaneve be dergss ten éﬁ ﬁsst gnstierfeorfthe et

| ayar1.1 and a fourth section 9 on the 10 second |ayer

are conpriged.in h h [ addr essi ng .of the record
carrier bufherPBYS“?a dgﬁ’gs Sgﬁe Laﬁ?rs %Paﬁsrtg%%‘ jrgum sigs Py first layer
mast the mm@mﬂn sizd @\fieysedond n@m Tn 06ntiAQ itdthis Ghel 15glaaqa a@reaglﬁgaﬁl the
bpr Oy%g ?e% %rlertrgnes f{‘;/ Io(rjt ¢ st of‘ff'heq’f?scti se%cﬁorbf ?rb\%g B{s{ la¥eél1 8utward to

ria | NSt ance
0 &1@ dayeri tngsﬁam paint 6| The bgisaldddryssing eméings acthe Sethbfeissecond

| Q¥6dn aﬁq&@r%bltth@&d%f‘{ﬁe ?% ﬂrd@étfﬁﬁ@m ed. An additional

obj ective is often to bal ance t’he anmount of video

i nf or mat i dPPIeRUeRSY It thisdyseqtign § orpthg Brstlaver f landa fbittasestion§ oa the

f bdesrd 15@€dre &ﬁlpﬂlséﬂqﬁi th@ pﬁ}%ﬁ;@lrmdr&%ﬁﬁ ble Iléc&rh] Brri@8t not in the
a?)gIOX| tel Sl ze. his reduces the anpunt

{54 adereging: éﬂ;‘fl% @ast?rtslg fhellqyertfﬁéswcwmnh? ifgletarmeipeddy progessing
sthe Oideb dagent Isdafthﬁg i tan ﬁpﬂrdpﬁsie B¥nd he inélaflRQvithf16W BRtateON.
The s.our ce comwﬁrn er vvn can be.a recor dabl e

¢ §RUTIRE g SEPYEUT Y PP D g Rent=d. An

viaddgiondl nbjentivaisiofen todglance @ ampunioftitideo infaryriorFoibothaaersd 2
¢ é’fdrﬂ'lug %btaml%g ngrs't:);;atl(;ryépa%d b ?g{Qerdsec:(f%n 5 iha[ aré 3 orxknl‘z %e%y equal in

a secon
i ﬁ%ﬂﬁﬁ@@ﬂs the am‘é@mf@e‘éﬂmg'rmlrﬁw &itl et rerogining ared ef e second

| Qb0 ARd b ?hre vidas In?d?ﬁiﬁloﬁ nl“hlé@'r:u% rec%kfjp%ﬁlels {Ho%R%n ve 2

Because the video infornmation doesn’ fit on a single

| ByatatleRgeer # BOM Bprgrcosbrarishnpr i ses a first section 22
conpri sin g’@tﬁé@ﬂmwmll@éﬁﬂﬁ)fn&ﬂorﬁ{é@br&eh Sn8GA e Piﬁ’%cox%]earrler
al so conprfgfs a %%ft on with v% gvlnfornatlon

second sect | BnYBZCRY AUy, puwrisgia sy v erapd pecoy 12iyﬁre21 on

r elgichr idfogsation 8reconiad.dae inflemitivn $plideb 1ﬁf51ﬁ1at1<|sh‘ €y iRiahd@An MPEG2
o\ylgéb sIrQi E%uée%’ee\)’ €0 %9’0 :!aitlcfno [ esglt P? on aO%mgt o2 ﬁhﬁ%fsé\ﬁ%er 20

ecause record carri
t Wélpgfiez efitst seetipn 22 icprprising eft;itﬂ@ mf@r@ﬂloh asd th@selcmfdl layerzienlson

tpﬁ;i,eg g se@ﬁoﬁvhﬁl @&GME&F th EEcgr% sec Eh ?3 Ich g#?e tﬁeopugiégﬁer of

the first a IS rea rom
the feppad f%rrﬂeé fan dggide toaaletmlefown@rbovpme eylaerst20 2 &irofhem

P@AsBis a8 dre\MBREAsel tireE R@ Y sHoRA A the tPAPENR tRlBE br tgéﬁlglf
t he, sgﬁ nd layer 21 and again continues 30 outward

tFirion ghhasme mdiens gn the sl ¢fthesecopgseptipni2i eThitig dgego He fackigat
StB@ﬂlﬁtda}&em is ead BSm thERartphys ﬁﬁﬁllayeadlﬁiﬁ/@ﬂ%b ROy dr Bhsition

th t | 20
e E R e oD Rt 2 bty gplifo et & Geein continues
cowardtbtougiotht $ecendtsbrzioh 2Ryipcia the anttircas Sieneopdsectidne3 PTP
t £ th t of the 1
S20t i on- 93He SBGEA ol 4pE ot f AbilFnd i Ruml 5 oF kB ey
ROPnd B memmgmgdgfth@mm@mm InR@ATya$t B2 Di34h0bgdi @ &ldredsing on
QHd M t(}lpe r&’colzcnﬁrrie%ﬁg fr&ﬁ e blgcﬂe iﬁ)rgﬂzsgétloﬁ é% Rr-lr ﬂ@ ﬁlspl%/e? %

addressing continues at t start



second section 23 and ends at the end 26 of the second
section 23. Consequently a third section 27 on the

woiowstoskiager 20 and a fourth section 28 on theCcsaBmng051949

10

15

20

25

30
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must be chosen for the target record carrier. Figure 4
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subsequently used to record the first section 51 of 5
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- retrieving video information from a first layer on the source multi layer record carrier

- retrieving video information from a second layer on the source multi layer record carrier
- transferring the video information retrieved from the first layer and the second layer to a
recording device

- determining a suitable layer transition point in the video information

- dividing the video information into a first video section and a second video section

- adjusting a physical location of a first logical address on a first layer of the target multi
layer record carrier so that when starting a recording of the first video section from the

adjusted first logical address the determined layer transition point coincides with a logical



address of a layer transition point of the target
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mul ti Iayer record carrier starting at the adjusted

fir ical address on the first layer of the target

nmonfgyer record carrier. 5 5. Method for PCT/%]32004/051949
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mutti layer record carrler so that the determined layer transition point coincides with a logical

~ address of a layer transition point of the target record carrier comprises the steps of:

- calculating a logical address offset of the layer transition point from a start of the video

information
- subtracting the logical address offset from a maximum logical address of the first layer of
the target record carrier to obtain an adjusted first logical address

- storing the adjusted first logical address in an index file on the target record carrier

8. Method for duplicating a source multi layer record carrier as claimed in claim
4,560r7,
characterized in that the method further includes a step of recording dummy information in

areas unrecorded after completion of the recording of the video information.



