10

15

20

25

30

DESCRI PTI ON | NFORVATI ON RECORDI NG METHOD AND
I NFORVATI ON RECORDI NG APPARATUS FOR RECORDI NG MEDI UM

waewkiniwsad Field The present invention rel at eSP€DIJR005/013793

recordi ng nmethod and a recordi ng apparatus for
recordi ng nmedi um having two recgording | ayers
Background Art Hitherto, a DVD (digital versatile

di sc) is known as recordi ng nmedi um for recording

vi deo, audi o, conputer data, and other various
contents. Dependi ng on theDeguRIPTEIN on, vari ous
standards of DVD have been specified. One of themis
DVD- Vi deo standard (see pages V I 3-5 of non-patent

BB o P, 960 4 AR o

and reproduction sequenge REsoEONT kb I n
particular, in a recording nedium having two

information recording layers, it is designated that
one [l oul,d not be recorded in plural recording
|§§%§§Fa C 5#8ingly, in comercial DVD Video software,

in order torkecdeAY dafatidh rneaarding, fse‘iie%H%ﬁ%\é"A@chod and

two layers by conformng to DVD-Video fornmat,

dat gecordiagr epopdetis nfaactedoayieng i seqinel i mawagi tyo recording
egited and recorded so that one Cell should not be

r ded in plural layers (see, for exanple, patent

docunent 1 , non-patent docunent 1 ) . By using DVD
recorder, however, when recording inreal tine in a

r Bpkodonyd Aedi um havi ng two | ayers, the AV data cannot

be ,

Hitherto, a DVD (digital wversatile disc) is known as
recording medium for recording video, audio, computer data, and
other various contents. Depending on the application, various
standards of DVD have been specified. One of them is DVD-Video
standard (see pages VI 3-5 of non-patent document 1).

In the DVD-Video standard, a basic reproduction unit of
AV data is defined as a "Cell", and reproduction sequence is
controlled. In particular, in a recording medium having two
information recording layers, it is designated that one Cell should
not be recorded in plural recording layers.

Accordingly, in commercial DVD-Video software, in order
to record AV data in recording medium having two layers by
conforming to DVD-Video format, the AV data to be recorded in each
layer is preliminarily edited and recorded so that one Cell should
not be recorded in plural layers (see, for example, patent document
1, non-patent document 1).

By using DVD recorder, however, when recording in real

time in a recording medium having two layers, the AV data cannot be

recorded by authoring preliminarily so that one Cell should not be
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recorded by authoring prelimnarily so that one Cel
shoul d not berecorded in plural |ayers, it was

WO pgesedsid e to record in conformty wth DVD \WdE®OP2005/013793

standard. * Patent document 1 : JP, 2000-48542, A *
Non- pat ent document 1 : DVD Specifications for Read-
Only Disc Part 3 , version 1.0 August 1996 That is, it
is inmpossible to record in real time so as to conform
to DVD- Vi deo standard designating "one Cell should not

beedegged died pouesl phyesd, liayRss impbksiddlests erc@brd in conformity
I nvention The invention is devised to solve this
prioBl BMP-VHdgoi standakénce an obj ect thereof to present

an informatj recordi ng apparat n recordi ng

met hod capablc%t%1 r%@W%?%SA@g’d;t%ggl %ﬁéalﬁti me to a
recordi ng nedigindaaihfgabMehehbf @k MfboRpEELAIELNhs for Read-
| ayers while satisfying the required specification. A

forrlgt Daspd@ert of, vhesiowéndiZkwuptododes a recordi ng
met hod for recording data in basic reproduction unit

to a recor diiy nidi b HaIRGSERhe £O reeeidiifg reayefime so as
ga ] i \ t i
angl BnsesPhd E\ﬂ?@/"lgé{v‘gsﬂaﬁ}ﬁgfd g}ggg{i‘%ﬁﬁﬁi {%gg?%géh%ﬂld not be

unit may 1 nclude a plurality
cortiorded toger nplural, lardsedch data unit may be a
mnimumunit for recording and reproducing data to a
recordi ng medium The recordi ng method includes the

: d jng.a size of an unrecorded region of
R oS,

recor ayer, while recording data in
reproduct i orhebasiventidint iisn debiesdd st sbeeor ehing Jrafedm, and it
conparing the size of the unrecorded region of the
15 shencec i Pl dchy dimerpeh 80 s peepdlitedaw allngormasgon recording

SAGERLNG, (SRS AL 00, AR BRitng d et ol oy caea 1o
OfediN@&ime to a recording medium having two information recording
layers while satisfying the required specification.

A first aspect of the invention provides a recording
method for recording data in basic reproduction unit to a recording
medium having a first recording layer and a second recording layer.
The basic reproduction unit may include a plurality of data units
having continuity in time, and each data unit may be a minimum unit
for recording and reproducing data to a recording medium. The
recording method includes the steps of detecting a size of an
unrecorded region of the first recording layer, while recording data
in reproduction basic unit in the first recording layer, comparing
the size of the unrecorded region of the first recording layer with
a specified value, and stopping recording into first recording layer
at boundary of the basic reproduction unit when the size of the
unrecorded region is smaller than the specified value, and recording
a subsequent data in the second recording layer.

A second aspect of the invention presents an information
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unrecorded region is smaller than the specified val ue,
and recordi ng a subsequent data in the second

wo ewondi3ng | ayer. A second aspect of the i nvenP@CDaP2005/013793

presents an informationrecordi ng apparatus for

recording data in basic reproduction unit in a

recordi ng nedium having a first recording |ayer and a

second recording |layer. The information recording

apparatus includes an encoder operable to encode dat a,

arbeddceng opgiaabtes tfort esmavand |datst of @ddie efsededtion unit in

data, a drive operable to record the encoded data in

t Ae TRFpEdingr medéwndhaelsr it n§lrdy erecoirdibe taysyr dingg a second
Lum. r di cantrol l.er operabl.e to control ,th

gﬁ%%Dg??st%%%k arn edﬁﬁ?@?mgﬁﬁnafﬁg?% 8raBB%F§%FelPthdes an

deh&slerWdpb @il ct Re ERESHL MEaPOSI HleheOfodR8nid I8 temporarily

recordi ng | ayer reaches an end of the first recording

| ayaste whel enqosledr ditisg datlaiven ophealiiasito reprrodiie i @mwoded data

unit_.in the first recording,layer. The detector _

det eElf% érﬂtzgr o?ecéjﬁgu AFE ngd??w‘é%ﬁ S of*St RECPTHEY medium, a

r & diing Layeio118Rd, é?gwﬁée%otQ%n§b§F Eﬁﬁtéﬁ%oder, buffer and

unrecorded region of the first recording layer wth a

s@eicie, | ethdvad uéetamdrdeperablrestd hdstddte wetaedi e recording

positi.on of the first recording |ayer reaches an end

OFOTHEOFi PSt e ddraF nEIAdFRPI wHRFL Fgaghoe af Heor the first
\lj%cscgg&g@dléﬁg' Qi REGARES43 tb%geg jt%hhacﬂetﬂgsiz:f)%%{é&%tion unit

en’it I's determ ne e recor g

pirsi thonrioktt becddidiay Legar.di mhd ayeect@ackesctdes efthe of an
the controller controls recording so as to stop the
reEscaraey | Fedine Pfr $her Eébyli FRyOrdies baverhe abdundmpares the

oéjbztehgafb %?Egglﬁlgeoc{o%g%c%gegcgogmak tl?en d%iirr% oﬁ:gggl?d_ing layer with a

supsequen con recor . .
Aseridieg tOubheahdditbir@hesdatat ofhdasd eraeRf QiGN of the

unit is prevented frombeing recorded in two |ayers,
i flustr acepdiing Aerurmdaaiengan wend edordienditsly eresorfiing layer
iw err]lenc%ee ps%sz%i %lfe thg %%}:iegofr){ied region becomes smaller than the
specified value. When it is determined that the recording position
of the first recording layer reaches the end, the controller
controls recording so as to stop the recording in the first
recording layer at the boundary of the basic reproduction unit, and
record a subsequent data in the second recording layer.

According to the invention, data of basic reproduction
unit is prevented from being recorded in two layers, in a recording

medium having two recording layers. It is hence possible to satisfy

the requirement specified, for example, in DVD-Video standard.

Brief Description of Drawings
Fig. 1 is a block diagram of an information recording
apparatus in embodiment 1 of the invention.

Fig. 2 is a diagram of AV data conforming to DVD-Video
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the requirenment specified, for exanple, in DVD Video
standard. Brief Description of Drawings Fig. 1 is a

whb@ekowii@gr am of an i nformati on recordi ng appeCEIRS03/013793

enbodi nent 1 of the invention. Fig. 2 is a diagram of

AV data conform ng to DVD Vi degstandard. Figs. 3A to

3D are explanatory di agrans of changeover nethod from

a first recording layer to a second recording layer in
enbodi nent 1 of the invention. Fig. 4 is a flowhart
oftangeed di ng process for changing over fromthe first
recording |ayer to the second recording |ayer in

errbodl ment ELlQ@f tHRe tionve@ntaren exFlgmatosR éh@lgl@BSaloé changeover

a iagrans of cha over nethod fromt

RBACEH i oGPPG BE R F RSP B GeT Ry 5PT| Jpver in
eéﬂ@f&@hﬂ@r% 120pftHchenddieption. Figs. 6A to 6C are
expl anat ory di agrans of changeover nethod fromthe

first recor@iongd agpea fb@ersembn@coedmgjmgcé@/efpm phanging
enbodi_nent 2 f the invention.

XpTahEeBriedf Bt aAPErHaE ot dliehg i ﬁﬁﬁo%trgcwﬁimg layer in
eéﬁ%%@hﬂ&&% ftl"fehfn\%ﬁ\ﬁ‘f&tl' on. Fig. 7B is a block
am o

di agr or mat 1 on recordi ng apparatus in

enbodi ment Ehgmf tbhe ahdVERt 4100 . exfpilgsatBA doafBrar @f changeover
expl anatory di agr ans of changeover nethod fromthe

fmq-télp Pejferefording saindor EereroRgdl Berding Layer

g?ﬂ({ n% Qfoft igﬁe r;]f\ggg% 9n. Figs. 9A to 9C are

expl anatory di angeover nethod fromthe
first recormga;g Iay% too the sepbathtbeoHdid@msayeEr changeover

method from the first recording layer to the second recording layer
in embodiment 2 of the invention.

Fig. 7A is an explanatory diagram of recording of dummy
data in embodiment 3 of the invention.

Fig. 7B is a block diagram of information recording
apparatus ih embodiment 3 of the invention.

Figs. 8A to 8D are explanatory diagrams of changeover
method from the first recording layer to the second recording layer
in embodiment 4 of the invention. ‘

Figs. 9A to 9C are explanatory diagrams of changeover
method from the first recording layer to the second recording layer
in embodiment 5 of the invention.

Fig. 10 is a flowchart of recording process for changing
over from the first recording layer to the second recording layer in
embodiment 5 of the invention.

Fig. 11 is an explanatory diagram of division of Cell

data in embodiment 5 of the invention.

Best Mode for Carrying out the Invention
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in enbodinent 5 of the invention. Fig. 10 is a
flowchart of recording process for changi ng over from

wWo bwehia3st recording |ayer to the second recorBdT@P2005/013793

| ayer in enbodinment 5 of the invention. Fig. 11 is an

expl anatory di agram of divisiog of Cell data in

enbodi nrent 5 of the invention. Best Mdde for Carrying

out the InventionReferring now to the acconpanying

draw ngs, preferred enbodi nents of the invention are
described spgeirtigal how bed ovhe EabedigaBRingd drawings, preferred
Configuration of Information Recording .Apparatus Fig.
lenibedamdyitec kT diteg Laverdfion rdsr Aas¢ubedesraadifhgplly below.
apparatus according to the invention. An information
recordi ng apparatus 10 records information in a
réﬁggaghgg:qediun120 having two recording |ayers (first

recordi ng layer, second recording layer) . In this
enbodi gaeft gueestian ek amibenadfion ekamoddingy Fpgaan@0, a
recordi ng nmedi um cqonform ng to DVD standard_is used. ,
The i nf or neti%n + eddr &t n§l&PpartsRe™ (P lof 1pfgmation  recording

' t 0 D-. . St andar d, .
R QR b e by (ot 0o PO L pBihel 8 recording
| @yatatid M0 kecorerl ihfdrmat esordi Agrdcrtieg meaotmdidighaving two

medi um 20 having two recording |layers. A s shown in
Riggording ghpvieforlfarstonrecoset el ntp@spacgcard 1gecording  layer) .

includes a DVD drive 1 for r rdi ng-and reprodu

PP R RE I R e L A
fdé@dZng aRddah a Sn@bhithgeaps. Dvle dtah@armt iign used. The
recordi ng apparatus 10 further includes an encoder 4

f grfoemebidinn gregndd gen earprirag AL favh the bervasinede deordierms  to

N ogﬁéﬁ%ﬁ%}%}oﬁr 22af oL, control Ling the encoder 4 +p& piow

within on layer only, in real-time recording to the recording medium
20 having two recording layers.

As shown in Fig. 1, an information recording apparatus
10 includes a DVD drive 1 for recording and reproducing data to the
recording medium (DVD) 20 and a hard disk drive 2, as data storing
means. The information recording apparatus 10 further includes an
encoder 4 for encoding and generating AV data to be recorded, an
encoder controller 5 for controlling the encoder 4, a buffer memory
6 for temporarily storing the AV data to be recorded, an end
detector 7 for detecting whether a recording position of the
recording medium nearly reaches the end of the first recording layer
and issuing an end detection notice signal, and a recording
controller 9 for controlling data recording to the DVD drive 1.

The encoder 4 generates data to be recorded to a
recording medium 20, and writes the data into the buffer memory 6.
The data written in the buffer memory 6 is sequentially recorded

into the recording medium 20 by the DVD drive 1. While the data is
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6 for tenporarily storing the AV data to be recorded,
an end detector 7 for detecting whether a recording

w@o®sniwsm of the recordi ng nmedi um nearly reacheST/i12605/013793

end of the first recording |ayer and issuing an end
detection notice signal, and ag ecording controller 9
for controlling data recording to the DVD drive 1

The encoder 4 generates data to be recorded to a
recordi ng medium 20, and wites the data into the

e ifrer EepRded 6in e falsd Wekbi@g NakBe, buhd €End detector 7
menory 6 is sequentially recorded into the recording

neticgs 20 diyet hE BvRcdrisd reglomrid eheheeatadang strsling 20, and
recorded in the first recording |ayer, e end

dETBE o S e iR FEI6E TpeLUniseathegi gn BrowRe snaller
racey di ngo B uin 491, and o§s %@eiﬁ%ge%edeérﬁctd&%ction notice
notice signal when the size beconmes smaller than a

spiapiaflj ethey aleverdi@y renetalileyg  hehamnds detcectthonrewirdéey layer

signal, the recording controller 9 changes over the
B ARt EY SrePFERIT HEYET 1t the cSeand gracayernd davdie

second rec I r i .of. ngéi CoOf dj

appar at us %%gH%%Pu égﬁFhégﬁgggggis é%%Fgg gém%?%ﬁng Epe hard
r &icy dirige nedivtiticieli 1 £ es edbcdrdmyt hed MWD dirfifeeerdt . from the DVD
Hence, data can b e dubbed between the DVD drive 1 and
héidedi sk Ferree data Feit dlendulphrsl betweensthe g% @rive 1 and hard

reproductiagn unit of AV data specified by DVD
§$§%ﬁ§?ﬁ%aghd is conposed of plural VOBUs (Video

Gbj ect  Uni trsgreh] Ciheaice1 Ui 5P as eds LOHbRb@Usi¥n i dhit of AV data
| ogi cal address (that is, having continuity in time) .
TheectEied iby ddD séandardy hendays gatritosedavf pbudsdsiVEBUs  (Video

Bl RSB bo DY e oreel Sl LT 6.0 L0E.) sonvess
range of, %a%ﬂ%gi EbSELHRRYT 1h | Pirke) ( MRXHhEUMRGE s READRLY in the
as far as the SCR (systemcl ock reference) and PTM
(pregehtct | dautd | AB) kmwséc unit of reproduction by the control
software of the device. A size of Cell can be set arbitrarily in a
range of a specified upper limit (maximum Cell number) as far as the
SCR (system clock reference) and PIM (presentation time) are
continuous and attributes such as aspect ratio (4:3 or 16:9) are not
changed.

In this embodiment, of the two recording layers of the
recording medium 20, a layer in which data is first recorded is
called “first recording layer” and next layer to be recorded is
called “second recording layer.” The first recording layer is
preferably at a side farther from the medium surface to be
irradiated with 1light. Recording is started from the first
recording layer, and when the vacant capacity of the first recording
layer become smaller than a specified value, the recording layer is

changed from the first recording layer to the second recording layer.

Data is recorded in the first recording layer in a direction from
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continuous and attributes such as aspect ratio (4:3 or
16:9) are not changed. In this enbodi nent, of the two

w0 emondiang | ayers of the recordi ng nedi um 20, BCT/aBre#5/013793

in which data is first recorded is called "first
recording layer" and next |ayery;to be recorded is

call ed "second recording |ayer." The first recording

| ayer is preferably at a side farther fromthe nmedi um
surface to be irradiated with light. Recording is

standecbifrconfdR@ct i 6t outReodir-Benicd¥tfe AMdawbeM ideiedium 20,
vacant capacity of the first recording | ayer becone

shal lerechededa 15 pdi Seednd dlegerdirige lavssoiai aglinggbion rom the

changed.fromthe first recording |ayer to the secapd
OB REr oD 1S P REbr GO RISt | g Shfects can be
I 8604 HeAGuhAY €he | féc@rgmgf@&k@&ifohom gEr&d r cunf erence

to outer circunference of recordi ng nmedi um 20, while
recorded in the second recording layer in a direction
fromthe outer circ%nfere ce to the inner

cFrcunf@r ati Bl AY §8t2 can be obtained when the

recordi ng di 09 iS Fievesse. 2 : , ; |
AV dat a Ref eéjfe%% ?o Fi QL% 27! %Oonfl?‘é%%%%g# %?7' %%t%)a(%oglfomng
coof DYDArViget ostiidaYddes skpirdaed. | STexpVvigdo btendard, every

DVD- Vi deo standard, every program has a data structure

CBFPEFENVRSS (¥ G Freveusst yalded VIS 40ldes Ebkposied) ofl0. VIS

l. d jnf ' d .
T s S S oL 4010 ST
meswk roV TSTHEBE ¢rdS) vasM NRBEE? ded)a af Avbriat adagdd for menu,

VTSI BUP (47) as backup data of VTSI. VISTT _VOBS is
CcURPOS&EBDf (40)pl &% allFEGE ofataniafs Aaldaid, veBs (WPEeRP (47) as

FsthabafD SOSALLL S LR LEC ASBAS A EUSADSE, ) ot i
WahChe@r gopdli YFidey ebfedidNg 60 epdbng Lepidugbl o 13818-1.
T?‘Srtcl:leelrl, ’\(706B1)(6IO)S is composed of a plurality of Cells (61) which are
units for starting or ending reproduction. The Cell (61) is
composed of a plurality of MPEG2 data of about 0.4 to 1.2 seconds
called VOBUs (video object units) (65) as minimum units for
recording and reproduction to the recording medium. According to

pages VI 3-5, section 3.1.5 of non-patent document 1, one Cell is

required to be present wholly in one recording layer.

3. Recording operation

Figs. 3A to 3D are explanatory diagrams of data
recording method in two recording layers in this embodiment. In
this embodiment, the maximum Cell size is compared with unrecorded
region size of the first recording layer, and when the unrecorded
region size becomes smaller than the maximum Cell size, the
recording layer is changed to the second recording layer.

The maximum Cell size is the upper limit of Cell size,



conposed of a plurality of MPEQ data of about 0.4 to

1.2 seconds called VOBUs (video object units) (65) as
worzoswsiuni ts for recordi ng and reproducti on POI/i12605/013793

recordi ng medium According to pages V1 3-5, section

3.1.5 of non-patent docunent 1g one Cell is required

to be present wholly in one recording |ayer. 3 .

Recordi ng operation Figs. 3A to 3D are expl anatory

di agranms of data recording nethod in two recording

| ay@rss idetbhhhe@nbgedB Al . oh ntHehispeemiedt tNtor £H€ information

maxi mum Cel |l size is conpared with unrecorded region

sFeeousting heararstus edbr dithgt! ajsr CQﬁﬁkQ&heﬁftith encoder for

unr ecor ded n si ec er than th
e A SR * FE PecBT R eyerariic s dHis mumber of
the se %@Bdtﬂﬁ‘éoﬁg| Hgnllt:@d' &0 th8enIBNUR o8k) vﬁieﬁeré&)rdlng one
the upper limt of si ze,and i s determ ned
5 dé;ﬁ&&hhﬁgtannghehgpﬁﬂﬂstlcatmndlngflaymr|anao¢hatsemond recording
that is,_ control of_the

cordln a ratus 10,
chEGtrer tho aneR dighig Sw d5t BESTER P e R DUD. U dlBoor more.  Hhen
MH LL}%@E Ebl?le%l} Xl_gﬁj | &1Rek; fd bé controlled to
Ilnlteé ? t he maxi mum o 2 5, wnen recordin
tbel eschhy ligeg tirenfitist wveber dbhigaﬂrﬁylerbpndphlmm the total
second_recordin% | ayer, the maximum Cell size is
pF%maeW@a FRPaAsE L840 BisoE ikt eanowﬁ@ﬁo%cmrfﬁgwwﬂs by 255

10 U)o ST Ge1 L, sgp it e Son U8 LR DB e

tpf@ﬁeﬁagnalnlng capacity of the flrst and second
recording |ayers by 255 by the encoder 4 , thus to
change t he Ewuél af aeXiomghadeldf shargqevepeptogesFi@f ngcording

is_a flow han eo er.. ss_of ordi.n
e BtR e RLCT 28 BF-tpecordeaor ey ohe first
Offeé&@hﬁdjr S_JayéﬁCQl'sdlé@latL aYr_%r ti%e egi@lrd 04R8Pt igFe the first

capacity of the first
15 recording layer when unrecorded as shown in Fig. 3A. When recording

starts, the size decreases by the recorded portion as shown in Fig.
3B. The recording controller 9 starts recording from the first
recording layer (S11). The end detector 7 compares unrecorded
region size of the first recording layer with the maximum Cell size
20 (512) . When the maximum Cell size is smaller than the unrecorded
region size of the first recording layer (No at S13), an end
detection notice signal showing “Not detected” is issued. At this
time, the recording controller 9 continues to record in the first
recording layer (S14). On the other hand, when the maximum Cell
25 size 1s greater (Yes at S13), the end detector 7 issues an end
detection signal showing “Detected.” At this time, the recording
controller 9 stops recording in the first recording layer at the
Cell boundary, and changes over the recording layer to the second
recording layer (S15) (see Fig. 3C), and thereafter AV data is

30 recorded in the second recording layer (S16) (see Fig. 3D).
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recordi ng | ayer when unrecorded as shown in Fig. 3A
When recording starts, the size decreases by the

WO eweesw porti on as shown in Fig. 3B. The recheUiregos/013793

controller 9 starts recording fromthe first recording
| ayer (SIl) . The end detectorg7 conpares unrecorded
region size of the first recording |layer with the
maxi mum Cel | size (S12) . Wen the nmaxi mum Cel | size
is smaller than the unrecorded region size of the

first recormiugg | ayertfdo @icoflithg me@No®nthddetelig orto this
notice signal showing "Not detected" is issued. At
tembedimant, opre Geddoklineg esnoteed |igr teo deweraues to

record in the first recording layer (S14) . On the

ot her hand, when the maxinum Cell size is greater (Yes

Arbsd Rent Qhe end detector 7 issues an end detection

signal showing "Detected.” At this tinme, the

recordi ng cimsr @lmbedlr@rﬁt apdateTordi n@lem ntettbodli pEt changeover

recording | ayer the Cel | poundar and changes over

o oLl obSiotnty SLAE < Beororlo AL oo The
( I r A -
SRl Be o8 Bt A 1 e as in

Finpoddkdnt. Thus, in the recording nethod according to
this enbodi ment, one Cell is not recorded in two

| ayers. Enﬂ%%ﬂoﬁ§¥ﬁg'2 ErhildDetistnf nekindeefat @seflo Bt hapn-patent
quﬁB%ﬁPf Ch qﬁoBngaiéﬁshg %BE?&ngg 'erwﬁﬂjl includes

secon recor ayer e contiguration o

| dopbamition &@mrodl AOfARBAL&H Usd SeSAlTE laﬁohfﬂatlon for AV data
enbodi nent 1 . According to DVD-Video standard cited
|¢®mn@lecbaqmn¢hedda§ﬁﬁnpf1m figffeor AEEGoRaEa) | €d in Cell must be

i,on K" .whi ch des reproductlon contro
ﬁﬁ%tSntg%g) é%?% P%?%%#a 76 for AV data

Eglnlpl | edt Ogl‘lfieﬁéf&aegl SgedbrdM WatBeh MRS rdah@) 19 lrddl time in a
mus e
recording medium 20, as shown in Fig. 5B, Cell data 61 including

Navigation pack 53 is once compiled on a buffer memory 6, and then
recorded in the recording medium 20. At this time, the actual data
size D of Cell data 61 compiled on the buffer memory 6 is
established. The data size D is used as the basic data unit in
actual reproduction. In this embodiment, when recording in the
first recording layer, the actual Cell data size D compiled on the
buffer memory 6 is compared with unrecorded region size of the first
recording layer, and when the unrecorded region size becomes smaller
than the Cell data size D, it is judged that the recording position
in the first recording layer has reached the end, and the recording
layer is changed from the first recording layer to the second
recording layer.

More specifically, as shown in Fig. 6A, recording starts
from the first recording layer. While recording in the first

recording layer, the actual data length of Cell data compiled on the
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attached to the beginning of Cell data. Therefore,
generally, when recording in real tinme in a recording

wore@s/om32®, as shown in Fig. 5B, Cell data 61 PaUiRIF3793

Navi gation pack 53 is once conpiled on a buffer nenory
6 , and then recorded in the reggording nedium 20. At
this tinme, the actual data size D of Cell data 61
conpil ed on the buffer nenory 6 is established. The
data size Dis used as the basic data unit in actua

NeEred ukdoe. 6 113 thinSa b AdiRAE, uWREBr8&L Aedi g dike of first
the first recording layer, the actual Cell data size D

corpriisy davehe AH febownehnrEioe 68, cdmpaichd afftiual data length
unrecord region._size of the first re di I , .
A C L (oA o dOrde FEGTOHTS! 7o Beconey. SRuTIRy laver is
thapotheCehl data b%bﬁé?]&,' ahll 4% rddg984nEhahydM8s changed to
reco?dlng position in the first recording’l ayer has

réec redohd ereswtdiagd laper,r evor diheg AVayletai sfodranged Cell data
fromthe first recording |ayer to the second record

|GR 1 ediste tBB SR TiE AT YA8 SROWTOFHE 6: TR, Second Tecording

r di rtswafromthe first recording |ayer. Wile
re@%%d#%% ?%&tﬁg)first recordi ng |layer, the actua

data |l ength of Cell data conpiled on thebuffer nenory
6 is conpared with the unrecorded region size of first
risgefdnsiy Bayer. A s shown in Fig. 6B, when the actua

dat a | engt h_of .l _data 61 is.lqnger, yecording i .
the first Plencor |%m(?n}yglr s %@8%36%9 tatzr’t ﬁcglecéfﬂgor&ng in the

bouadar Yecaddng heayec oidir-g higyer ths chasgadeliorbfon is left

second recording |ayer, and the AV data after the Cel
dater donpid édreh rérordand ekaviesndese 6'lgs Pecor ded ai general DVD

25000 Leeohd) . LaYet 500, %oy 1 STOOIIREL 1overs,
there may be a case that data can not be read out due to
characteristics of the drive. Accordingly, if unrecorded region is
left over in the first recording layer, a problem occurs in
compatibility of the recording media. According to the DVD-Video
standard, moreover, presence of discontinuous logical address is not
permitted in stream data in the same title.

To solve these problems, in this embodiment, dummy data
is recorded in whole unrecorded region of the first recording layer
at either of the following timings after transfer to recording in
the second recording layer as shown in Fig. 7A to eliminate
unrecorded state:

(1) After recording in the first recording layer, before
starting recording in the second recording layer; and

(2) When finalizing the recording medium.

In this case, the dummy data is stream data composed of
one Cell, of which size is same as the unrecorded region size of the

first recording layer. Since the timing is fixed, (1) is better
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second recording |layer starts while the unrecorded
region is left over in the first recording | ayer (see

wWo2@s/0@B3)0 . I n a general DVD player, if recor dedr/jreoeiiEs3793

| ayer only out of two recording |layers, there may be a

case that data can not be read jout due to

characteristics of the drive. Accordingly, if

unrecorded region is left over in the first recording

| ayer, a problemoccurs in conmpatibility of the

r egs ding nmedi a. According to the DVD- Vi deo standard,

nor eover, presence of discontinuous |ogical address is

not permit't &dei duwty edahadatsa ¢arpohed sasrefoltdws. TdThat is, at

sol ve these. probl.ens, in this odi nt, du ta
O S o P oo R eT o VoD oy ey GgroRks VIR d8E] and the
r oy | r ' f f ol ing ti4g .
R0 a2l Shhgta oF LDRLES MRS, | A Bl packer

| byera amtahswudtnrei gheciAi¢d iel TDMECe 188K doMdbte 2-17 as the
state; (1) After recording in the first recordin

| BbRHto P8 WPEtr (TR FPEREF dPFRFh (o 15BBAR000IEE, and data
r@%ﬁfqk”?a&ﬂ%ﬁﬁ;mﬁgﬂl(%ﬁxygg k%knalizing t he recording
nmedi um e du

n thrs case, data is stream dat a

conposed of roe @eldhowel awmdoahi Giraeids SAMh@embfi®dON recording
unrecorded region size of the first recording |ayer.
SPPRaECACHE PENthg FBPbedimerat Capable ekt terthas ¢oyny CeHd.  The
du data is_conposed as follows. That, i.s, at |gast
RGP ndeVCRORaT BRFCP R Ao o0 dib Suap oG further
t hecreRBi A BGMYORS 1aieneResed rof pasdivity PakKed®t detection
The paddi ng packet has a data structure specified in
| SO¥IREC s188a8-andTaighera:i1g abet eyt fedar datsf MPEG2ddition to

:E]S%P%g%%qf ?{)Itl %gzgrlgaie%%te’ﬁ aI@l% 3&11%/ eff éesr’lerator 8
can receive the end detection notice signal from the end detector 7.
When receiving the end detection signal, the dummy Cell generator 8
generates the dummy Cell data, writes it to the buffer memory 6, and
notifies the recording controller 9 of the generation of the dummy
data. When receiving the dummy data generation notice, the
recording controller 9 stops recording of AV data, and starts
recording of dummy Cell data. When recording of dummy Cell data is
over, recording of AV data is resumed. The layers are changed over,
while recording the dummy Cell data or after finishing recording.

Other process is same as in embodiments 1 and 2.

Embodiment 4

This embodiment relates to a recording method of
starting recording of the second recording layer from a radius
position on the second recording layer corresponding to a radius
position of recording end of the first recording layer.

Figs. 8A to 8D show the recording method from the first



Fig. 7B shows a configuration of information recording
apparatus of the enbodi nent capable of witing dunmy
w@2006/009B@ i nf or mati on recordi ng appar at us 10bPOf/JR2%003013793
enbodi ment further includes a dunmy Cell generator 8
for receiving the end detectionznotice signal and
generating the dumy Cell data , in addition to the
configuration shown in enbodinent 1 . The dummy Cel
generator 8 can receive the end detection notice

srgraddihgomastdre tenthed gt €sidd redordiVfelafeec eh iy etib®diment. In
end detection signal, the dumy Cell generator 8 .
gErer Earegoine ¢ineaynerls, daceardipgi pésthe seropHergedddang layer

menor , d notifies .the recording controller 9 of .
URG GERGSt (BAm 0Pt he SRy ot o UGR PRosGi NE-dHie Fecording
dy% daka geners,i efgnadd)ce, pyheoieaat di 19 1998t EMbdBhent, as
9 stops recording of AV data, and starts recordi ng of

5  ddnown el [Figat 8D, Whespnddogr di nghof sehwnmly rSeditdidgt daysr is not
over, recordi of AV.data is resuned. The, | ayer re
CRETRIEE GVt e TPERSITl (Be (HREOUtRe TeBLP/IRKE Srarted Erom
aft LN sh r [ - IS y
LSS0 el Arl DECSEE 088 LSRR AR to e

r edéihes dosiaierecaf dieugpribhd oehdfpatiatdn ngn r eleor iy ofecording
the second recording |layer froma radi us position

on :
t hd¥¥ecohde raBReR% g Of a EBFPEEPINER Gt 65 FhehdiiR seek time
pesiti of., rec Lng. t LLS rdi : :
10 PO A oLIgSOL AR £ Oy B8 LR SLaESer ldung, tover 10
t Bieoftidirsbeenditng dray eof bordahe dses and i esoricngdimy ebyer and
in the enbodiment. In the foregoing enbodi ments,

r BeorleRsgndng tofe HEeanddatec dindisagondyi@cording gaye are in the

fromthe qutside end position of the second recordin .
| Byt e 8" PG T30 FiIg ob 2y GRET Aty A Thi §e Tadius

epbodiigant , ras whewtingd, Fagre§ldn recorimnanef de®nning of the
second recording |ayer is not
15 second recording layer to recording start point of the second
recording layer 1s unrecorded region (unrecorded region of the
second recording layer), but it is processed by dummy data recording
as follows.
According to specification in pages VI 3-5, section
20 3.1.5 of non-patent document 1, one Cell should not be recorded over
plural layers. Thus this embodiment generates first dummy data
composed of one Cell of which size is equal to the size of
unrecorded region Rl of the first recording layer, and second dummy
data composed of one Cell of which size is equal to the size of the
25 unrecorded region R2 of the second recording layer. The first and
second dummy data are recorded in unrecorded regions Rl and R2 after
finishing recording of the first recording layer and before starting
recording of the second recording layer, or when finalizing.
Since the first dummy data and second dummy data are

30 composed of a Cell, respectively, information about beginning
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started fromthe beginning of the recording region,
but started froma radius position on the second

WO ewendi3ng | ayer corresponding to the radi us pPGI/gR2005/013793

of recording end position on the first recording

| ayer. The advantage of this regording nethod is that
the seek tinme fromthe first recording |ayer to the
second recording |layer is shorter because the end of
streamdata in first recording |layer and the beginning

odddressandatarmimag eeneddresor 8Engel Byes B ubBdt e the video
rel ati on of upper and | ower Iayers physically at the
s er agf lﬁéidé@%tﬁa@ée Fformpkion j (WES ,_CeAD%)l om RS f¥Eenwhich is

thgorggﬁgngﬁg p0|n ?%ggeco%dlngg g | ayer is

unrecorded regi on (unrecorded regi on of the second
recording layer) , but it is processed by dunmy data
r@@nr@mﬁg:és follows. According to specification in

ages VI 3- ecti 1.5 of non ent docunent 1
P gne Cel | Qﬁoﬁﬁ @@“ﬁg MERlor ted o gﬁPﬂrQWe¥n$Q?srecordlng
Thisrt Rign mo@h@@treQ?P@fr@t @aydi NSt AUy, aCfo‘ilx@{t ?e%ordlng layer,

conposed of one Cel whi'ch Size Is equ
sihze Cell unr deoremddedgioniRidaf, bhé fdovstied dnoediingayer. The

WH{ and second, dumry data conposed of one Cell of
f@ﬁme HB (LSCREHAIY CEPRFRIUSI 285 ofhe healigncenrbi@ration of that

1%?%1. d@e second recording layer. The first and
second u ata are recorded in unrecorded regions
R and R2 afumiosti nbadd Ngf reeepiay Ngv oflatheesdict sl in a device

recordlng Iayer and before starting recordlng of the
asrlerst gilply dryer 2 Brtowkercrdipgl reding. 28 ncelnt fhis case,

fél&ssfgl @HQ% o%{tg & afre%@@?%guw dat?%} rg o(grp s(?{S %rlve 2, The

Fespectivery, Ion

beigien mesng@@@ﬁeﬁ siangtt 66 ndcRate ngs agddress1hmeCebdordSng. Hence
included in the video title set address table

i o rfrdtl Pgng VRSLCOADTS ) PpspiVTS hE&r whhe hend of firs layer in
order to satisfy the DVD-Video standard that one Cell should not be

recorded over plural layers.

As shown in Fig. 937, recording is started from the first
recording layer, and when the size of unrecorded region of the first
recording layer becomes smaller than the size of Cell data 61 near
the end of the first recording layer as shown in Fig. 9B, in order
to satisfy the DVD-Video standard that one Cell should not be
recorded in plural layers, the original Cell (61) is divided to
generate a first division Cell (6la) and a second division Cell
(61b) as shown in Fig. 9C. These division Cells (6la, 61lb) are
recorded in the first recording layer and the second recording layer,
respectively. In this embodiment, too, dummy data is recorded in
regions Rl and R2.

Fig. 10 1is a flowchart of recording method by the

information recording apparatus according to this embodiment.
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specified in pages VI 4-77 of non-patent document 1 .
Enbodi nent 5 In this enbodi nent, when changi ng over

wao bweroesor di ng | ayer fromthe first recordi ng PEl/&r20030013793

the second recording layer, the Cell to b e recorded

is divided, and recorded in eagh | ayer. The

i nformati on recordi ng apparatus has the sane

configuration of that shown in Fig. 7B. Suppose usage

of dubbing AV data existing in a device such as hard

di sk drive Thd neeor&eQl dbhgrdTedl UM 2eHgesnwhbtiserCaBe, recording
since the AV data is already present in the hard disk
dasieion oft et Fimstr esconding obpyes ﬁ@@d‘:ﬂ& §boeend d8 fhe method

p‘%?lgﬁﬁl’ J&gf%fl gjﬁ%glale&ggfe IeF'E&FJfé@O?SLI; ; %g?te{:cgrldmg in first
Slbsdind rl%y@ﬁl Dt§ﬁlqe°a§<§ aﬁﬂ@ég 5fﬁ§:m99ﬁ7 Il Smomtﬁe original

not be recorded over plural layers. A s shown in Fig.
g&11lr €60r dingdiigicdtdaringd fthenmfihet fdidsiomcBeli n¢pla) and the

ford PRy S e cBrab i Srrthene e A of61a) is
qeécbﬁgéi %.nG:l:thﬂrsttthg&%l é thefiEss), ec%l%r géé@:dllﬁé‘efayer is

as shown in Fig. 9B, nor rtosM|ﬁy DVD- Vi de

sirandad ccdt hat menBetdcoziond daget (825) ecandl etlei $\econd dlvision
pl ur al Iayers the aoriginal Cell (61) is divided

d%ﬁ%éré@%? alﬁl¥%ﬁOI@F@|%ﬂ-GﬁeCﬁﬁqonéﬁﬁ%ﬁoréﬁﬂgé#%M§€on&Pd thereafter

v\éazist.;nrkegg[{ieC£ ?éb&,l@%fggr?ar gcgr;]édc:%l d%%% nTs ﬁe first

recording |ryrerrafg the Befondlfecor difigod ayer, generating the
respectively. In this enbodi nent, too, dummy data is
rgerdet §ellr elgi G eR sPeahd cR21Y Filgscribeds aTheomekamal VOBU

gro'&SCg{d &u@%&‘ oglu%lt QSBUS is divided in units of VOBUs. At

the beginning of first divided VOBU group 5la and second divided
VOBU group 51b, Navigation packs 53a and 53b are attached,
respectively. The information of Navigation packs 53a and 53b
includes reproduction control information and search information
according to non-patent document 1. The reproduction control

information specifies reproduction start time and reproduction end

time of the VOBU group. The search information specifies an address

of each VOBU in VOBU group.

Therefore, Navigation pack 53a 1s newly added to the
beginning of the second VOBU group 51b obtained by dividing the Cell
61 to generate the second division Cell (61b). In the first VOBU
group 5la in which Navigation pack 53 has been already added to the
beginning, the Navigation pack 53 1s revised to Navigation pack 53a
according to the first VOBU group 5la to generate the first division
Cell (6la). The generated first division Cell (6la) is recorded in
the first recording layer, the recording layer to be used is

changed over to the second recording layer, and the second division
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i nformati on recordi ng apparatus according to this
enbodi nent. The recording controller 9 judges whet her

W@ b@enesor di ng position of the first recordi ngPCEYE005/013793

reaches the end in the nethod described in the

f oregoi ng enbodi nents while reqarding in first

recording layer (S21), and judges affirmatively (S22),

the original Cell (61) is divided into the first

division Cell (6l1a) and the second division Cell (61b)

(&8) (e10)heasf résdradiivirsitan s@ldnd( Bdardisg negerded in

the first recording layer (S24) , the recording | ayer

i s changed sy hecsedtimg itecbhehen grbagirents2syhen aredording in

the second _division Cell (61b) is recorded in the ,
SO P BCBIAEHOY Y™ ahe (WEPCAFIeF THRLGR | §L28 of the first
r 8&Qf ey 11RyEPe: S eeaPS-dLEREMI NGpbayBled 86) unit size to judge
Referring to Fig. 11, a nethod oP generating the
di¥isiwmcate| regison, er eusfpiedehi cat Inptdesdri bed. vadaat region is
original_, VOBU group 51 including plural VOBUs is |

VT e T LR SO VeBLAT Hig ﬁﬁétbé%%ﬁiilﬁ@ tAyer ips ptopped,
di vi 0 Lvide ou

St eI GaR on°HRe AR ee Ry ThEnt XEA O Rrence, one
respedsi ¥et yrecdhded nhopimatdlonagérdiavngatt ars paskinle38o0 record

and 53b i ncludes reproduction control information and
sar - ishrBindtrorcae EEFaNEy 2o onV e mtabdrifhentEspecially,

LSRR SIS OBERLERL 0 SLRBLED BB B 1 a2

the VEBLLighoyuf TBEng Gkt heddYdoh§hitdg@bn SREEULLIRS: @Rhanced.
address of each VOBU in VOBU group. Therefore, .
Navi gat i on Packhss3abodimeniisy abdedetarding begiadiqegfefming to

t second VOBU qr,0 1b_obt ai ned by divi di he, . :
I S aR R B Rel OB brS sfiott | oK hfyinvention is
| fbtt h@mﬂéoﬁvché/%m&%rﬁé@nfammg% Newi §aIRRARACK, but may
53 has been already added to the beginning, the

Neevi gaplicdl paek oBBer s coediSiedst wNavsgatinormwipatk &3mrding of

specified data unit over two layers is prohibited or not recommended.

The concepts of the respective embodiments may be
properly combined so far as not contrary to each other in structure
or action.

The invention 1s described herein in relation to
specific embodiments, but the invention may be changed and modified
in several forms, easily for those skilled in the art, without
departing from the spirit of the essential characteristics thereof.
Hence the invention is not limited to the present embodiments alone,
but is defined by the appended claims thereof. This application is
based upon and claims the benefit of priority from the prior
Japanese Patent Application No. 2004-214037, filed on July 22, 2004,

the entire contents of which are incorporated herein by reference.

Industrial Applicability



according to the first VOBU group 5la to generate the
first division Cell (61a) . The generated first

walras®iwem Cel | (6la) is recorded in the first PeDardoyg3793

| ayer, the recording |layer to be used is changed over

to the second recording | ayer, asd the second

divisionCell (61b) is recorded in the second recording

| ayer. Thus, according to these enbodi nents, when

recording in the first recording |ayer, the unrecorded
region sizeTb¢ tiheedtiioat damcdsadi agplliayerini sreeoPREdtechnology
w.th a specified Cell unit size to judge if a vacant

r d§FONntSOTELRT iRGBHR dFomotxampiet Bcahtoitadi yarsarile Disk-

.nﬁgcéﬂzfakig e'?ltavurl C@Jodi%\geﬂsn f{)lﬁjerefclo.[ra{nr %9”‘“ q:% | a:‘(’n the case

i s stoppe and record e"Second reco

| dyets ireqaived edat Hereein aicleldd |d§t£JQﬁanag§I@érﬂze@nhE‘ should be
plural layers, and it is possible to recor

s&BFRTdEangint heng edaveenehts. of Tb\mm@@algm andarwaeful for an

d
CSRPSIE RSSO L SHROLER 0 OMBAEL, o

recasdisngnd=e@i.on i s further enhanced. In the

enbodi nents, the recording nethod conformng to DVD
standard is expl ai ned. However, the concept o f the
invention is not limted the application conformng to
DVD standard only, but may be applied to other
conditions of use in which recording of specified data
unit over two |ayers is prohibited or not recomended.
The concepts of the respective enbodi nents nay be
properly conbined so far as not contrary to each other
in structure or action. The invention is described
herein in relation to specific enbodi nents, but the

i nvention may be changed and nodified in severa

fornms, easily for those skilled in the art, w thout
departing fromthe spirit of the essentia
characteristics thereof.
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Hence the invention is not limted to the present
enbodi nents al one, but is defined by the appended

w@eb@osoeosther eof . This application is based upoPCHMRR005/013793

clainms the benefit of priority fromthe prior Japanese
Pat ent Application No. 2004-214037, filed on July 22,
2004, the entire contents of which are incorporated
herein by reference. Industrial ApplicabilityThe

i nvention can be applied in recording technology into
recordi ng nmedi um (for exanpl €@€AMYD-R (D gital
Versatil e Disk- Recordable) ) having two |ayers for
recording information in the case it is required that

data in specif] me unit shoul d he . ,
rgcorded iE&on%gggggbgo2¥§&gﬁhe%ﬁﬁveﬁ??° g ug@?%l in  basic
foepraduttiionr MRt 0ol &C GelbRdi ndP ALK ShARKOTN A<t Orecording
for exanple, DVDVideo standard. CLAIMS 1 . recorging

MERRE ARG 2 (SEEERd| FRyogding ilaybbsither eptiotl coipni gimigt the steps
tgs.a recordi ng medi um having a first recording |ayer

and a second recording |ayer, the nmethod conprising

the steps afsteget@ftd NgiR $Zen0fr@Bcdiae g 8 -
of the first recggging | ayer, &%ile ?ecgﬁd?% E%%t§§i§§é first

tIREOBAEIL 1pEp odbdle oreaoniling natheirf ithst baseo tebt@luction unit
| . &onparing the size of the unrecorded region of
f%%%$$fgrs ect gpﬁ@gﬂﬁng'mﬁth a specified val ue; and

st oppi ng recRpRgl Rt IS ' I rat _the _.
boundary of t%e:Eg%Fger§%$%gch$%ﬁ&g%?]Q%ﬁ%%¥$ﬁ%1§Fz & first
dgfecohdingnieyer teéth reegponi fiedsmalueer atdian t he specifi ed

val ue, and recording a subsequent data in the second

recor di ng IS5YBPIND LeCPRdindeder FhRg tetthotecaedngli ayeroat the

YoBhBrly » oN@RET Mabhe reproduction unit when the size of the
unrecorded region is smaller than the specified value, and recording

a subsequent data in the second recording layer.

2. The recording method according to claim 1, wherein the

specified value 1is a maximum allowable size of the reproduction

basic unit.

3. The recording method according to claim 1, wherein the
specified value is a size of data being about to be recorded in the

first recording layer.

4, The recording method according to claim 1, wherein dummy
data is recorded in the unrecorded region of the first recording
layer after stopping recording in the first recording layer and

before starting recording in the second recording layer.

5. The recording method according to claim 1, wherein a
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specified value is a maxi mum al | owabl e size of the
reproduction basic unit. 3 . The recordi ng nethod

wa@ewendisng to claim1l , wherein the specified Pel/ir003013793

a size of data being about to be recorded in the first
recording layer. 4 . The recorggng nmethod according to
claim1l , wherein dumy data is recorded in the
unrecorded region of the first recording |ayer after
stopping recording in the first recording |ayer and

kefeye Ehar tishgréReaedi ne |thd henseeonst r e6@IdH NGF the first
|ayer. 5 . The recording nethod according to claim1l ,
wieepeilingadlayey ddiea idnpétpmndedftert stoppinecoraiedding in the
gggjgn of the Ejrst recording | ayer when finalizing

8F LRGPPy 1P¥eording in the first recording | ayer.
6 The recordi ng nethod according to claim1l
wherein a radi us position of recording start position
an the secdmd rmecordimg heperd eocoesiponds tcadmr 4di wherein a
posi.tion of recording end position, on the fjrst ,
reclorai PRPUCAGR 0T ?e?oﬁ¢ﬂ¥gkéE%%QﬂH%ilF%unﬂg Eﬁ%oﬁ?ﬁQHg ferording

Gl ai i n.a_data 1o . reco ' g s
TeReF oy oy B pRRLIBAPEH SecdRallf ekl Bheition on
Uhiet §ivdtemeBorziing Diyetrhe unrecorded regi on becones
smal l er than the specified val ue, and the divided

first data unit is recorded in the first recording

Layer and e diyided secand data ULt i 18C0dSd Lores o

the second Tec 'ng Fayer. _ or mati

rRear dbngeappasiets 1Hokhe €Ot Ncdadiing NaRasi €s divided into
reproduction unit to a recording nediumhaving a first .
ridestding segred datlh aussondienesorsdiagof ajies ,untegorded region
%Qggﬁé%lé%aiggPQﬁéﬁﬁ¥%e specified value, and the divided first data
unit is recorded in the first recording layer and the divided second

data unit is recorded in the second recording layer.

8. An information recording apparatus for recording data in
basic reproduction unit to a recording medium having a first
recording layer and a second recording layer, the apparatus
comprising:

an encoder operable to encode data;

a buffer operable to temporarily store the encoded data;

a drive operable to record the encoded data in the first
or second recording layer of the recording medium;

a recording controller operable to control the encoder,
the buffer and the drive; and

a detector operable to detect whether the recording
position of the first recording layer reaches an end of the first
recording layer while recording data in basic reproduction unit in

the first recording layer,



10

15

20

25

30

an encoder operable to encode data; a buffer operable
to tenporarily store the encoded data; a drive

wop@saideo t o record the encoded data in the fiPGL/JRM005/013793

second recording | ayer of the recording nmedium a
recording controller operable tij@ control the encoder,
the buffer and the drive; and a detector operable to
detect whether the recording position of the first
recordi ng | ayer reaches an end of the first recording

| ayer whil evhi@eandithg drtactdtr hasieets epr aduet ib@n ddNivnrecorded
inthe first recording |ayer,wherein the detector .
desEens of $he effstamegprdiogr dader edingh cofpates fthessize of the

r r di | ayer, a onpares the size aof the |, o
ul%?rgec:cgf Q%%I ’?é‘(e 1% Oro%? ﬁﬁe ﬁir_rsgt 'FERD lﬂﬁgn;‘aiy?ﬂ}e?”ﬁﬁlt R specified
speaid, | ethvaddtemand delfr mmesrdhghiideps gl ng: ’131e first
position of the first recording |ayer Teaches the en
whegprdheg silzyernfraslbesintiee osntd dvneyi dre beizenes simel l@trecorded
than the specifi val ue, and the_recordi ng
cfﬁﬁﬁ%&lP%ﬁé%eﬁhéﬂéig?r?EPQEeFﬁﬁyﬁg?gﬂf%q¢aﬁa%q¥é PBEor di ng

posi tion of e cbbrsing 8601 4I1Rgr ] aYRN E@afg‘%%tg%n%ﬁdthat the
controls the recording so as to stop the recording 1n
thecdridisg pecidridh ngf| ayer fatstt heedoedhdaryavel thachasithe end,
re rodfction unit, and record a subsequent data in the
s"e‘g"&‘f@ 7 eEF dFRPTPaAYRr SO 025 TReSEPR oFifatTasRretedr Hi nghe first

: r i t i , rein the cified,
va ugeﬁlggqalad gi érEIr&umncglgl Fggwa%r? glfz%k\{g;%a? 8 J%eéjﬁf%@% Poffiit, and
besiorduai dubsdQuenth@atanfiar o isebofi@eEeidithgapRadat us.
according to claim8 , wherein the specified value is

a size of data being about to be recorded in the first
rgcor di ng h"f‘é/ S formation recording apparatus according to claim 8,

wherein the specified value is a maximum allowable size of the

reproduction basic unit.

10. The information recording apparatus according to claim 8,
wherein the specified value is a size of data being about to be

recorded in the first recording layer.

11. The information recording apparatus according to claim 8,
wherein the recording controller records a dummy data in the
unrecorded region of the first recording layer after stopping
recording in the first recording layer and before starting recording

in the second recording layer.

12. The information recording apparatus according to claim 8,
wherein the recording controller records a dummy data in the
unrecorded region of the first recording layer when finalizing after

stopping recording in the first recording layer.
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11. The informati on recordi ng apparatus according to
claim8 , wherein the recording controller records a

waelmposai a i n the unrecorded region of the fiP&L/JP2005013793

recording |ayer after stopping recording in the first
recording | ayer and before startjng recording in the

second recording |ayer. 12. The i nformati on recording
apparatus according to claim8 , wherein the recording
controller records a dumry data in the unrecorded

region of the first recording | ayer when finalizing

after stopping recording in the first recording

| Byer. 13. The infbonaEicononecacindi agpaappas aarerding to claim 8,
a cording to claim8,, wherein a radjus position of

Fedtn s?aé?rlPSpBQF’i“rW o t%er%%agréém.%ﬂ%?@r on the
C%éo?lap%raﬂq g fJScBPfé oﬂa? ofy,a geg{%%mpsgﬁtlon of a

position on t recor ayer.

|rémmﬂth@mmuﬁmnmdbngxamparﬁhms aseaddhaqdayercl aim 8

wherein, when it is detected that the recording

position of the first recording |ayer reaches the end,

t recor di ; | er .0l s ordin 0.as .

(Pl vi de ¢he ‘aapar iy fer okt Bucrdite ke PR Bocrain s,

regeredhpgwhay eft i 1 odéthetbilr shatnehd heesRe@AE @3B ion of the

units, and record the divided first data unit in the

f Fimst rreeéf@r@mgg laypar zoagheecthe ehe dibhe desaccs@ti@gd controller
n the éfcond rec

.. Th _
B EHAD | B RSCr Ry Hopar ab ub BeEorr NI D T demrgoorded in
feid haks€ormbigintg 1aybar thidh $Kedfire £RH 81OLbAhARbRa units,

and record the divided first data unit in the first recording layer
and record the divided second data unit in the second recording

layer.

15, The information recording apparatus according to claim 8,

further comprising a hard disk drive for storing data.



