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METHOD THERECF BACKGROUND OF THE . INVENTION 1. Field of the Invention
"present i nj\mmmmmummes to an optical disk recording/reproducing :

appar at us thereof, and nore particularly, to an apparatus and
met hod of recofslkgag/ reproduci ng audi o and vi deo data on a rerecordable
optical disk in real tine. 2 Descriptlon of the Related Art A typical
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audi o and vi deo dfa(?g usi ng a dﬁﬁ?bfiﬁ VD ROM &%W@Aﬁﬁxﬁgriiom in FIG
1, is conprised of program chanp MEFHOD THERROF and cells for logically
dealing with data, and video objects (VCBS) i'n which audi o and vi deo data
has been recorded. If a novie has been recorded into first and | ast

vol unes, the entire novie is represented by a PGC, and the first and
second voI umes each can be represented by programs. Al so, each of the
prograns can be divided i ntghGREREUNE HTILI'- :N‘ﬁ?Ns i n consideration
of a random access, and data | o] ' ts in a partial

area of VOBS. Rlehmﬂfma:hweatlonv\ho manuf actur es data in the DVD ROM vi deo

format, constjgﬁgtes or.i.gi nal i.0 and video data items in forns of the
PGC, the progr AR Presentd ‘éertf’é’lnlre S {p a0iaptisat disk recending/tepigdueing As shown

in FIG 1 I

of Sever sfPRAaRiSAh athanoRA6E A TSRy adG N Srtdrals w ietibg o1
act ual | y- cfnepordisg/teproducingralidic @ad idéadatcom alrarscdraaplel &stivat arbk lQ?SaPr
nmore prograns exist in one PGCl, and one programis conprised of a
collecti oM8f one or nore cell units. Each cell is a sort of

recordi ngjrepr | and video data exists in the VOBS.
The PGClI ‘has olg | %Stkgr%h?n r?g%ﬁm such as

A typlcal digital video disc (DVD) read only memory (ROM) video player

reproduces audio and video data using a disk.

A DVD ROM video format, as shown in FIG. 1, is comprised of program
chains (PGC), programs, and cells for logically dealing with data, and video objects
(VOBS) in which audio and video data has been recorded.

If a movie has been recorded into first and last volumes, the entire movie is
represented by a PGC, and the first and second volumes each can be represented
by programs. Also, each of the programs can be divided into several small units,
cells, in consideration of a random access, and data included in each cell exists in a
partial area of VOBS.

A manufacturer, who manufactures data in the DVD ROM video format,
constitutes original audio and video data items in forms of the PGC, the program,
and the cell and provides the result to users.

As shown in FIG. 1, program chain information (PGCI) is the connection
information of several programs, and VOBS is a video object (VOB) collection in
which actually-compressed audio and video data items have been recorded.- One or
more programs exist in one PGCI, and one program is comprised of a cotlection of

one or more cell units. Each cell is a sort of recording/reproducing unit, and audio
and video data exists in the VOBS. The PGCI has only program information such as
the position of audio and video data or the recording/reproducing time existing in the
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the .position of audio and video data or the recording/reproduci ng-LiTTqAN 2003
existing in the 7 JAN 2003 2 VOBS. The VOB in the VOBS is subdi'vided
"into video object units (VOBU which are used as random access units of a
di sk recordi ng/ reproduci ng apparatus. In general, the VOBU is constituted
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divided into several chapters or parts of title (PTT) to allow a scene to rapidly jump
to the next scene. In the case of a music CD, an entire song recorded in the CD
correspond to one title, and each of the songs corresponds to the chapter or PTT.
The programs and cells are reproduction and recording units determined by a user
according to the properties of data. In the PGC corresponding to a title concept, the
PTT is divided by the content of data and logically provided to the user.

The PTT also has its own information in the form of a PTT search pointer
table among areas of information on the title.

A PTT search pointer table shown in FIG. 3 is comprised of a PTT search
pointer table information area, and PTT search pointers existing in a title. Here, the
PTT search pointer table information area has information on the number of PTT
pointers. Each of the PTT search pointers indicates a point of time when a PTT
starts, and is comprised of a program chain number (PGCN) and a program-number
(PGN). Here, the PGCN represents the number of a program chain (PGC) to which
the PTT pertains, and the PGN represents the number of a program in the PGC. A

lot of PTT information is moved from a current position, where PTT information is



starts, and is conprised of a program chain nunber (PGCN) and a pr-'bJra!AN 2003
nunmber (PGN). Here, the PGCN represents the nunber of a program chain
"(PGC) to which the PTT pertains, and the PGN represents the nunber of a
programin the PGC. A lot of PTT information is noved froma current
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provide an optical disk recording and reproducing apparatu or recording
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medi um by which a user can randomy access part of title (PTT) within

specific units such as cells or 'e'rongams for reproduction and recording on
a - SUMMARY OF THE INVENTION

To solve the above problem, it is an objective of the present invention to

provide an optical disk recording and reproducing method of recording and
reproducing part of title (PTT) information depending on real-time recorded data

contents on a rewritable disk.

It is another objective of the present invention to provide an optical disk
recording and reproducing apparatus for recording and reproducing part of title
(PTT) information depending on real-time recorded data contents on a rewritable
optical disk.

Itis still another objective of the present invention to provide an optical disk
recording medium by which a user can randomly access part of title (PTT) within
specific units such as cells or programs for reproduction and recording on a
rewritable disk.

Accordingly, to achieve the first objective, there is provided an optical disk
recording method of recording audio and video data on a rewritable disk in real time,
the method comprising the steps of: recording the audio and video data in a specific

area on the disk; and forming a cell with a part of the recorded audio and video data,



rewritable disk. Accordingly, to achieve the first objective, theré]s’AN 2003
provi ded an optical disk recording nmethod of recordi ng audio and vi deo
‘"data on a rewitable disk in real tinme, the nmethod conprising the steps

of : recording the audio and video data in a specific area on the disk; and
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specific unit for reprodu€ing. prior to reading an ecodi ng other units,

when keys disk inrregl theie ctheombtroddcampdsingahd stebd ot reddingand detodiing avidseyv t
are input; and di sgl ayi ng the decoding data on a screen when the decoding
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the apparatus conprising: a key input unit for inputting commands for
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control | ey, f: r i the disk infornation about a cell conprised of
part of tﬁg;ﬁé&gﬁ@&hgﬁtﬁﬁﬁﬁgttg‘a a§’°5?&8?%m conpri sed of one or nore
cells, and a pblachieve mbeseobﬁmbjéﬁw, tire i9bréviadd ehfdpticapr ti on of the

audi o and video data, reading and ecoding a video object unit (VOBU)
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pr edet er nforEPllen ferr regpeding @mpthiesdisk infermation about a cell comprised of part of the

audio and video data, a program comprised of one or more cells, and a part of title
(PTT) comprised of a specific portion of the audio and video data, reading and
decoding a video object unit (VOBU) including the specific for reproducing unit prior
to recording and decoding other units, and displaying the decoding data on a screen
when the decoding data arrives at the specific position for reproducing in the
specific unit during decoding.

To achieve the third objective, there is provided a disk recording medium
which accesses recorded data at predetermined intervals, comprises: cells
comprised of part of predetermined data and set as reproduction and recording
units; and information on position from the start of the cells to a specific position.

BRIEF DESCRIPTION OF THE DRAWINGS

The above objectives and advantages of the present invention will become

more apparent by describing in detail a preferred embodiment thereof with reference

to the attached drawings in which:



conprised of part of predeternined data and set as reproduction and { JAN 2003
recording wunits; and information on position fromthe start of the cells
'to a specific position. BRI EF DESCRI PTI ON OF THE DRAW NGS The above
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FIG. 9 is a flowchart illustrating an optical disk recording method for recording

the positions of PTT.

DESCRIPTION OF THE PREFERRED EMBODIMENT
The operation of an optical disk recording/reproducing apparatus shown in

FIG. 5 will be described in a recording mode and a reproducing mode, as follows.

In the recording mode, an audio/video (AV) codec 502 compresses and
encodes input external audio and video data in predetermined units according to a
predetermined compression encoding system, and simultaneously provides
information such as the size of audio and video data encoded by the predetermined
units, or the time for reproduction. A digital signal processor (DSP) 504 adds
additional data for error correction code (ECC) to the data encoded by the AV codec
502, modulates the resultant data, and outputs the result.

An RF amplifier 506 amplifies the data input from the DSP 504 and converts
the amplified data into an optical signal. A pick-up unit 508 includes an actuator,
and records the output optical signal of the RF amplifier 506 on a disk 509. A servo
unit 510 receives information necessary for servo control from the DSP 504 via the
RF amplifier 506 and a system controller 512, and performs a stable servo function



additi onal data for error correction code (ECC) to the data encoded pyJARqugg
AV codec 502, nodul ates the resultant data, and outputs the result.
“anplifier 506 anplifies the data input fromthe DSP 504 and converts the
anpl.ified data into an optical signal. A pi ck- up unit 508 includes an
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the key input unit 514. Particularly, when a command "next/previous PTT" is input,
the system controller 512 controls the pick up unit 508, the RF amplifier 506, the
DSP 504, and the AV controller 502 to reproduce PTT, corresponding to the input
command.

FIG. 6 is a detailed view of a PTT search pointer according to the present
invention. The PTT search pointer is represented in the PTT search pointer
information as shown in FIG. 3. The PTT search pointer is comprised of C_N
representing a cell number in a program chain (PGC), and OFFSET_TM having
reproduction time information from the start position of a cell to a specific position
indicated by PTT. Here, the reproduction time information is represented in the form
of a hour/minute/second frame on the basis of video data. Thus, PTT is a structure
which can designate a specific area in a cell which belongs to the PGC. This is
because the configurations of cells and programs in a general optical disk
recording/reproducing apparatus-are not consistent with the contents of recorded

data, and because the configuration of the cells may be too long in some cases.



representing a cell nunber in a programchain (PGC), and OFFSET TM-hgvilAN 2003
reproduction tine information fromthe start position of a cell to a
"specific position indicated by PTT. Here, the reproduction tine

information is represented in the form of a hour/m nute/second franme- on

the basis of vi ure__which can designate a
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or more cells in step 760, and a PTT is generated with a specific portion of the audio
and video data in step 770.
As a consequence, the cell, the program, and the PTT information are
recorded on a disk in step 780.
The program, the cell and the PTT information can be constituted by being
individually received from a user, but generally they are arbitrarily constituted in a
disk recording apparatus to avoid inconvenience to users and to save time. The cell
can be formed in various cases. For example, the cell can be comprised of the start
and end of a recording command input by a user via the key input unit 514 of FIG. 5.
The program also can be constituted in various cases. For example, the program
can be comprised of cells recorded on the same date. The PTT information
includes the contents of FIGS. 3 and 6, and can be configured at intervals of a
predetermined reproducing time in consideration of the time for repreducing the ..
configured cells.
A PTT searching process performed by the system controller 512 of FIG. 5

during reproduction of an optical disk will now be described referring to FIG. 8.



can be forned in various cases. For exanple, the cell can be conpri sell’ IAN 2003
the start and end of a recording command i nput by a user via the key input
‘unit 514 of FIG 5. The program al so can be constituted in various cases.

For exanple, the program can be conprised of cells recorded on the sane
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dealt with. If there exists effective PTT, the next/previous PTT position -

i nformation aslf tbarenexists effaative RET, rthadhext/previows BFT.pdsitic Rifordfdtiorfasd/OBU,
being the_gmi ni mumynit in r,ec?rdigg, correspondi ng to the next/previous
PTT is reSd®%RdN El@oﬁé%f?ﬁqvé'ﬂ steppel. Imat Q,izMOBU, theing tha mininwno usitPTT
is not ge L of . t \/ _Accordi ngly,
when 1 he REeeIANEERST RIS It ASRRaLbLE T, i eRe A e R il U,
the decoded datare,sheipssitipreof the rextiprengtus PITTSE ¢t g8ABrallpeddnaiiteht With
continues,in Stqe)cf) 8{3% AO\%-[.’T Rositi,on recordi ng method by the system

cont r ol | efNePESILN of e YORY. | Accrrdingly.qeken thespositiew of they VOB becogiesr r st
when r eprashifhieh ¥ 13RL i.Lh.ay t the. system
controller 51%%3%1?%&6% in %brﬁﬁn%rt,'itg%%{e{cggnggwﬁé%b%'gﬁﬁgﬁasﬁé%ﬂeqm "%?é?
910. TherB7GnRepradiattiodi cdntinsies dpstep@s0l usi ng the PGC information in step

920. When a usgr..inputs a recording PTT key during reproduction in step
930, a positi%Rﬂﬁ??'gﬁf'Ir?c?fgi%"\eérﬁ?%ﬁﬁé'&is)ﬁteﬂh@ﬁim"ﬂf 2 ofi . Fhwill t he

key i's i i beldescribed referring to FIG. 9.

First, when reproduction through a user interface with a user starts, the
system controller 512 reads PGC information from a memory (not shown), in step
910. Then, an optical disk is reproduced using the PGC information in step 920.

When a user inputs a recording PTT key during reproduction in step 930, a
position, currently being reproduced at the point of time when the key is input, is
understood as the cell number in the PGC and the offset reproducing time
information in the cell as shown in FIG. 6, referring to the PGC information, and
stored in a separate memory (not shown), in step 940. Reproduction continues in
step 950. After the reproduction is completed, stored PTT information is recorded
on the optical disk, in step 960.

According to the present invention, audio and video data can be
recorded/reproduced on/from a rewritable optical disk in real time by providing PTT
information that is consistent with recorded data contents. Also, a user can

randomly access a PTT within specific units for reproduction and recording.



understood as the cell nunber in the PGC and the offset reproducing qi MEN 2003
information in the cell as showmn in FIG 6, referring to the PGC
“information, and stored in a separate nenory (not shown), in step 940.
Reproduction continues in step 950. After the reproduction is conpleted,

stored PTT n__gr&atl_on!.l_s recorded on ¢he optical disk, in step 960.

Accor di ng i nvention, audio and video data can be

ded/ d : Jdahl i L dig i N j
o ovi di ng. BT Her o S bpliea sk FekordifbfiefBli i foodraily allaib oL BB sifaon.
Al so, a userewritablerdisklinteal dioves; thie mdtidd vbirlprisiriPeei Steps vRi ts for

reproduction and recording. - 7 JAN 2003 Wat is clamed is: 9 1. An optical
di sk recor di ng "REPTHRE Hie audisand\jdee data ima sprdéc atea andhe disk; @ndi t abl e

ond i deo dat a BB M a HETRE |k Roldey B dRterd kPR, Blnindia b o
part of t ppogremenithdhe eteoranere/é6IRO fétai ggr%;ﬁéﬁﬂmg@gpﬁpﬁtg@ pddivid he one

i
or nore cells, formng a part of title ( _ peci ortion of
t he recor dogticuef hedegordatbaudiatand video data; aretthediragotdieg the informatiom om

the cell, , proaran d .t PII.on the,.di sk. 2. The di sk recording

met hod as t'&?g?'ﬁéﬁgingéﬁaiﬂrﬁ@ﬁ'ﬁ%ﬁpﬁ l%‘ﬁéﬂgéll is constituted on the basis
of recording start and end conmands froma user. 3. The di sk recording
method as clained in claim1, wherein the program is constituted on the
basis of the r@&cordiThg disk redondimgrmethod ag claimed in tlaim.1, Wherdirstheraatids di ng
met hod as _¢lained, in.claiml, wherein the PTT is configured at intervals
of a regupé?sqltg%do%m%éaﬁ'ﬁﬁ;r%qrﬁﬁlgeﬁtéftéﬁﬂ%e@%c?'ﬁ@qnqﬁefm@ra Usipr oduci ng
the cells. 5. The disk recording nethod as clainmed in claim4, wherein the

PTT wthin specific units such as the cells or prograns used in the data
structure for 3reprdbadistorecordinganettiodes clained imtigimdc edmedin the plodizk

recordi ng. iU i ch,accesses, recorded dat a, at redeterm ned intervals,
conpri seggsr%g\sﬁgﬂt%%ﬁpgé?sgﬁof;tg\retrespr %aét%Fﬁ?rﬂé%'%?féh&rﬁﬁuset as

reproduction and recording units; and

4. The disk recording method as claimed in claim 1, wherein the PTT is

configured at intervals of a regular reproducing time with reference to the time for
reproducing the cells.

5. The disk recording method as claimed in claim 4, wherein the PTT
within specific units such as the cells or programs used in the data structure for

reproduction or recording is randomly accessed.

6. A disk recording medium which accesses recorded data at
predetermined intervals, comprises:

cells comprised of part of predetermined data and set as reprod(mtion and

recording units; and

information on position from the start of the cells to a specific position.

7. The disk recording medium as claimed in claim 6, wherein the

predetermined units are randomly accessed.



i nformatiion on position fromthe start of the cells to a specific pdsijANo2003
7. The disk recording nediumas clainmed in claim®6, wherein the

"predeterm ned units are randonly accessed. - 7 JAN 2003 8. The disk
recording mediumas clainmed in claim?7, wherein the position fromthe

tart of th it ot 19 defi.ned, .as t.he. duction time.

o opt 1 car "BL ! ol ORR FeCdrtill ARG a8 SIAIMER B g 7 B feppeition

repr oduci fignaties etaamrmédmtdaapemﬁ@prawiéaahhsd%aiﬁ%é fdﬁeﬁéﬁﬁ%&?n as a
I ng as

conprising: a key input unit for recelving a conman or reco
part of title (PTT) at a specific position during recorded audi o and vi deo

data; and a cogtroll st oring i.n separate area PTT information on a
specific posi 'ltglt on d’ﬁ‘:ﬂ‘%‘}t?#aé8!93&{&88@%9@?”958%& aRpasatus; fREregasding anthnand
key is in ji i : : .

r e)p/)r oduct Fg;?]r_o Egr@rﬁpe.étdégo lé?¥ vi“?\%?ﬁ?t]?rtc‘)ﬁ %{r?\ﬂ'tt%tgg Qf(.ﬁé S @% %g.ﬁa[ﬁ%%s SSWPE'&“% sk
recor di ng/ r epr adieyi inpubipnit fartreseixingca gomenbridkey) fur recdrdind as & part betitle

i nf or mati gq. he specific position is conprised of information on a
predet er mﬁg—gg{l %}rﬁ Ppﬁg'ge P@sHioR Ay wegeded audio anskvigesidatairandind
i nformation on Walt s?&fﬂ i o0 1 bl epit e 11.. The optical disk
recor di ng/ rqprg?ggit@gézﬁara Lésinas S%é@%%g}%Pﬁdfﬁmr%%PnM?gpﬁcﬁﬁe of f set
posi ti on pesitiomanidenreprotbetioreat h@Usdindof firewHenoacbitnaridkéy & inplifom

) specific place. 12. An optical disk Teproducing

redeternjned unit.to_ a .
h FthedimyoiaRkt Wetcand fcordipdhe reprosiiztionsepmplelBd L ER prmatiomon the a

met hod of
rewitabl gisdi sk in real time, the method conprising. the steps of: reading
and decoding a video object unit (VOBU) including the specific unit for
reproducing prior to reading and decodi ng other units, when keys for
reproduci ng the prﬁ\{i ous and next units of a specific unit are input; and
di spl ayi ng t het@Yecotidgrticaldishrecosdingdepmricingapparatias ag ctaimeddnmlaies at
the specigi [ i e cl.ng. .4 ecific unit.duri decodi ng
perf or med " BT EDRC Rl s it pbolior B Eompfisdd of inféimatrt o &
predetermined unit used during reproduction at the position, and information on an

offset position within the unit.

11.  The optical disk recording/reproducing apparatus as claimed in claim
10, wherein the offset position information is the reproduction time from the start of
the predetermined unit to a specific place.

12. An optical disk reproducing method of reproducing the previous and
next units of a specific unit on a rewritable disk in real time, the method comprising.
the steps of: _

reading and decoding a video object unit (VOBU) including the specific unit
for reproducing prior to reading and decoding other units, when keys for reproducing
the previous and next units of a specific unit are input; and

displaying the decoding data on a screen-when the decoding data arrives at

the specific position for reproducing in the specific unit during decoding performed
in the above step.



13.. An pptical disk recording/reproduci ng nethod of recording ano,l_7
repr oduci ng audi o and video data on a rewitable disk, the nethod JAN 2003
‘conprising the steps of: setting a specific position while recorded audi o
and video data is reproduced; and storing information of the specific
position set in the above step in a ddparate area, and sinultaneously

repr oduci ng t ha. i nAoroptidaddiskrdcording/reprgdutieg mathod of eetordingandat i on on

the disk. 14. The optical, di sk, recording/. rgducj n t hod as.claimed in
i ai m 137ePrRHUPIBEAUNIR BNHMASRERE PR rewatablR Biski tetpeinadeeTRNEBEe sed of
infornatg@%s .a predetermned unit used during reproduction at the
position, and information on an offset position within the unit. 15. The
optical disk settingt spécifiposition whikeebodictsawdiaianedideo dbt isIrédrodutedr ei n
the offset position information is the reproduction tinme fromthe start of
the pre@8B8ernined unit (cell) to a specific place. 16. An optical

recordi ng/ rep i N i dp 1 duci | nd
Vi deo data onseraPTarBREnGr die SPheREBa MR tet B! ARRCHER W MR L «
for i npuptdd@nelimeRedsly réproadeitigntBe iMermaRyh aHa rédstdifykthe l‘éﬁ@d@ed" '
specific unit; and a controller for recording on the disk 1nformtion about
a cel | cinfprinmatian o thepdisk. of t he audi o and vi deo data, a program conpri sed
of one or nore cells, and a part of title (PTT) conprised of a specific
portion of the audio and video data, reading and decoding a video object

uni t (VOBU) i gl Udirﬁ@_dd?i%aﬁ@igﬁirééd‘rdm;g/ﬁe FSducing Rt B8 G1difred inichair 8y di ng
and decodi ng other units, and displa |n8 the 'decoding data on a screen
when t hewtlersid tingyirdatraation o éise apecifie popitionfis compsised ef infounati@poonduci ng in
the: Specb;eld%teurrr]r'niﬁeg ltJ.lf'ﬁtnt.%e%leocuor|Or|1'gnni'-5'production at the position, and information on an

offset position within the unit.

16.  The optical disk recording/reproducing method as claimed in claim 14,
wherein the offset position information is the reproduction time from the start of the

predetermined unit (cell) to a specific place.

16.  An optical recording/reproducing apparatus for recording and
reproducing audio and video data on a rewritable disk, the apparatus comprising:

a key input unit for inputting commandé for reproducing the previous and next
data of a specific unit; and
__ a controller for recording on the disk information about a cell comprised of
part of the audio and video data, a program comprised of one or more cells, and a
part of title (PTT) comprised of a specific portion of the audio and video data,
reading and decoding a video object unit (VOBU) including the specific unit for
reproducing prior to recording and decoding other units, and displaying the
decoding data on a screen when the decoding data arrives at the specific position

for reproducing in the specific unit during decoding.



