;.noe3e\ YL4z6T: B)0O 7 JAN 20D3 OPTI CAL DI SK RECORDI NG REPRODUCI NG APPARATUS
AND METHOD THERECF BACKGROUND OF THE I NVENTION 1. Field of the lj@\gegtAiN)ana
The present invention relates to an optical disk recording/repro i ng
apparatus and a nethod thereof, and nore particularly, to an apparatus and
met hod of recording/reproduci ng audi o and video data on a rerecordabl e
optical disk in real time. 2. Description of the Related Art A typical
digital video disc (DVD) read only nmenory (ROM video player reproduces
audi o and vi deo @PTICAL DiSK REGORDING/RERRODUGCHNG APRARARYSshown in FI G

1, is conprised of program chains (PCC rograns, and cells for logically
dealing with data, and video AMQM(ETﬂz)aS%'E%E%i ch audi o and video data

has been recorded. |If a novie has been recorded into first and
vol unes, the entire novie is represented by a PGC, and the fi r%@@ﬂ \H\\‘\“\Hmwmi
vol unes each can be represented by prograns. Al so, each of the ramg can
be divided into several small units, cells, in consideration of a r $iéfom

access, and data i ncl uded BACKGROUNDIOEIHE INVENAIQNrti al area of VOBS. A
manuf act rer,ﬁ/\%&'q nuf actures data in the DVD ROM vi deo format,

constitutes o S IYPRYYANG vi deo data items in forns of the PGC, the

program . and g phebdnianrrioRtbdess I oAb it Rifgr8prlRiy 1 0 FIC L

program chai n 1 nformation onnection in t1on sever al

pr ;)gr ?lrrs appartét&@de iasmgt_hmiddbgrem}ﬁ,{jatd mblz@_}a[tmldrﬁc to an appavdtus fanddmetg?d
actual | y- conpress audi o and video data jitenms have n recorded, e or
more pr oafmrfﬁsagﬁepﬁqqusm Fugtip ?“aﬂbg%aa‘&r%ﬁéﬁﬁchggﬁ%ﬂpé‘@%' ‘gﬁk inreal
col | ectim}}leof one or nore cell units. Each cell is a sort of
ordi ng/ reproducng unit, and audi o and video data exists in the VOBS The
| has2onl yDesorgption ofitherRelaieanAtuch as the position of audio and video

data or the recordi repr.oducing tine existing int p ~ JI~1200~ 2
VOBS. The VI 'MP'PHQ%@B’%“S%O QIP&g(RM%&aﬂrﬂfﬁy mged%wd%@\ﬂl V'Ei‘ﬁpt%aWOBU)
whi ch ar Feﬂﬁagc@éaﬁﬁﬂda?ft@h\ﬁ&%ﬁog%téjﬁéiﬁg aoéiisﬁ di sk recordi ng/ reproduci ng

, e IS C

apparatus.” I'n general nstituted of notion picture experts
group (MPEG AiDeD R@MWhvided farthtpasshawmih Fl@] ¢xisdompriseidtof progeamsect or .

Th | at j onshj t th it d the PCC i DV i.d N
e g TeBCISRERob o b T i S S VARt
s the | g8 iWhlcrbfudio WAk ddd HaldY&s bogiteedragy. s standpoint. \When a

manuf acturer, "manuf acturing the ROM video disk with such a title, forns
a data struct firemoviechardmemsecooted inte fisstand lastvelsmesothe eéntirsin®vieds or

several P&Cs c rise title as shown in FIG 2B according to the
manuf act (FRIPSENPHEYR PO, ARLHE TSt 74 PcRiher Hns A ccaT BRfemaseiiad 25 | s
repr oducgg p'n&r?ﬁ&*} enss, eé’@f-‘é‘flthégﬁoﬁ%‘?@ cah Be' ditited isesevers sthalPHuts .
PGC#4, and PGCH#5 is sel ected and réproduced, and finally PGCH6 1s
r epr oducedlls, e censide@®n FEIandoanhacEss) Bndwatd includid inegagit ceJbexiststis,a or
may have di ff%r ent \Zgl jons of the same content. From a user's standpoint,

I

'9 titI@aH'zﬂ Eetﬁﬂf ge concept that it can be

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) collecticn in
which actually-compressed audio and video data items have been recorded. One or
more programs exist iIn one PGCI, and one program is comprised of a collection of
one or more cell units. Each cell 1s 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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di vided, into several chapters or parts of title (PTT) to allow a scens 0 0
rapidly junp to the next scene. In the case of a nusic CD, an ent ina Ahgzo
recorded in the CD correspond to one title, and each of the songs
corresponds to the chapter or PTT. The prograns and cells are reproduction
and. recording units determ ned by a usger according to the properties of

data. | n\u@BSPFhecOBeinthaOBS tivsabdivided intondded objebeuRfisT(VGBUI) whistdl by

the content of data and logically provided to the user, The PTT al so has

its own ian¢ opREESIRNARM 3cess URitsof 8 diskrecosdipg/repiadusing apnasatusody ar eas

Commri solebpral, B VOB siddhstifined & RERERbIAGI bftert olie WiNTS) Jbb Bard ' ©
poi nt er s i fldio data nultipléxed inh@ii® oftigedtdd search pointer table
informati on area has infornmati on on the nunber of PTT pointers. Each of the

PTT sear ch_poiliegietationshipalbetwegngbe title@nd thed? Ghdn adDPDTIROMivideo il dhaves

i f | hai P nmber, . .
rere 't noesestrBelr SRl el BB Eat SpatpRE ISl eRE MBS AR 188 o « he
PTT pert ghiisst G of BRI rLSRFEHBM & USBLs BIEHPbIR! Vindh aghamifbbide PCC. A

|l ot of PTT information is noved froma curren? position, where PTT
i nf or mat inanufacturipg-thg AVR-HROMYited digkrveth suerca ditlet formisea datatstRiIETureandet hen

ext or nal. HG axionease PRedNE A BIRRIE oA g everal o es Sgrbhgs ohe
constit utg } f 1 ikt WM t :

ot val | y st RPERSDEabQyGing totnBTRafaenib R huetion, \Whefiifb e
const i t utcedstitutext agishowntihFOGgPBas sgrrodatedrimséquence] RGGH# bard P GC#H2 bee

O oo rbPgeteah chieal PO ReCieh o PRt BoaeTedRT Sl ol RARTHRAS e

program wmgngggl@#@igfﬂééﬁ&dm&qq&feéﬁqgﬂw packacane rri@c#Hg mnfeavyeﬁmaﬁ%?erﬂat a,

so that the nf ormat1 on can use programunits. r, 1n an

appar at uschtents,earandy hgve differeniceditions dof theasameicdetenflata in real tine,
units such as prograns, cells, . ete. cannot be constituted in accordance
with the cont ERPE dpSH: SEngBbinidhesiiehan wieh & farge cobpeet thet feaiakat i on on
the cont enfiged #B'seeeral2hapiets BF gghe%@' ti18 (PET) 1d by alhRidBrapidly juite PTT
is constituted according to the prior art, PTT information 1Is ni ngl ess
t 0 user s.to StéVhRSCBRET HIfE theoaEse bl nMgsic AL, ecant értirelrong necotdeshin the CB an

bj ecti f th 1, ti id [ di sk ' d
Fepr oducitAg eARPTBEL Brerteonds AGAAA e BPo EorarRs s Bne rpRrOF R T
i nf or mat itgR sleppAHE BAJVRIIE 2Ré TEHrFBILERS? BAE FeEGidthEamtLaberRthed BPyiuseab! e
disk. It is another objective of the present invention to provide an

optical dicsrrding ta thengroretiasefrdatacilmiaaPdr eeisspending to aditiecansept, the

repr oduci ar.t . itle TL) . LAt ndlj on. real-time recorded
data cont'en %%H'dghrbyv\ﬁﬂ?tcé)&:?ee&oogtq%&%?ngilé@EaWB&s}’g@%ﬁq {P\gnlgﬁaaﬁ'er obj ective
of the presentTHeWETEIhASitO oW ififorAiatioptin B fEhdf & FTOT gedrghpoitem by

ch a user can randon g access part of title (PTT) within specific units

such as dablesfarenge nfosmatiepoodbettitén and recording on a rewitable

opt i cal i sk PRESTRsAREbRIE PR tAmITEI G Combedel SlakAtE ™
rew i t ablgirktetablé infemhatidares! BAdFEIhedappsintrs @xisfingsh @Riledf Heree &g di ng
the audio and video data in a specific area on the disk; and form ng a cell

wi th a pdl'tT searcherairtentatde infaematiemares bes infatraation pn-thg ANmbe0 ®f B Tflor i ng
ith t | s, . form,. t titl PT, i th

Sobci 11 o Rethterh E8e PR R LD sBat Mo S 1R osS # Ralns 3t st Wheh SRl i ng”

the i nf orgigtd emdas colfrizellof a{;ﬁk‘bg%rﬁ%ﬁﬂ naftber IPGEN) &Y & i ggﬂaﬁf nufber

achieve the first objective, ere is provided an opti cal reproduci ng
(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



met hod of reproducing the previous and next units of a specific lﬂntthﬂ 03
rewitable disk in real tine, the nethod conprising the steps of " rea II‘@
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 previous and next unigs of a specific unit are input; and
di spl ayi n@iddRer#eaaeed G0 ¥ AcRIPTT SEAEHRNE 8pl0aBCEE GAREME aBE fadr i ves at
the specific position for reproducing in the specific unit during decoding
per f or nedeceived theabextcP T epmnTandheini anvextetral syubdeviclj ective) there is

i ded ti i ng/ i t fi di d
D e oS BRS L EPEa 5 BB & U B i
comr ! <116, AELSRn e hORAITY ROTE boiol oTradiciRgite

on the diisk dpektiiovaingeris abnstitutedcsf programs trsedglot special efariufgctaridgo and

vi deo data, a program conprised of one or nore cells, and a part of title
(PTT) corfP¢eRsPrd Qabg?Jé&f mebccpmiems(mcewdadr@ headisk.ane aispesifigaragrandadi ng
and decodj i ' ' ' ' t LEi o]

" epr oduc R R HERF 7% SEtegktl o Kkl bt Bfhs A ST e P uso

di spl ayi nge prsgrearanits1greidit Rledninacgordzpice Withthehsortiente &f ngcstaed duta isees  at
the specific position for reproducing in the specific unit durin decodlng.

To achi edleatithe RThl infogpatian ¢areuse the pragsamruniisd diPwevarsio arappaiatgs fasdi um

oo acaeRaEd Ergoaiiing 3L 8 in@ RS il Fea e RS ok ks o' ' °
recor di nge8i dtg; cairibtivd edrishtited i Bcesrdaht® WithtAE\coRterits of Half recbfyeebhS t O
gspem fic position. BRI EF DESCRI PTI ON OF THE DRAW NGS The above objectives

d advar digesurdess ppegipbivtarmationan thercantents seceded fata inpiwidart ingpal

at  ached s g, fiRRETY is¥esSiied fECliF e loriel ot i

i 11 ustratis fganiiiyléss &f ussrshi p between a program chain (PGC), prograns,
cells, and video objects {VOBS) in a DVD ROM video; FIGS. 2A and 2B are

bl ock diagrams illustrating the relationship between a title and a PGC in a
DVD-ROM video; FIG 3 is a i i f title (PTT) search
pointer table; FIG 4 is a i O THE NV k)lqarch pointer; FIG 5 is

a bl ock di agr aw sdlvetheabbeaprableh, it ¢ an dbjeptive of dek! prerent i@htiondof or
providing PTT information, accordi ng to the present 1nvention; FIG 6 is a
det ai | ed PPYde @n eptisatdiskeeprding and reprogdueimargethediefeeperdirgantnvent i on;

recor di ngeBPERELR of (TR TR e flicRioc il 8% oAl o, <

f | onchar tcontdnis bna revgritableagisk.cal di sk reproduci ng net hod for searching PTT
i nformation, according tq the esent invention; and FIG 9 is a flowhart
1 ustrating dHSEROMEh ORPEIe oldDE ATeRERhR YRRIIF P RIY IS PY®Rl s it | ons
of PTT. DESCHIA ?IQ?QE EMR(S PGk opti cal
k recordi néﬁé@éﬁ@ﬁﬁ%”gﬁ’cr at ugfshomh?{ﬁbrélng}%g W cﬁﬁ%gagﬁé@?bed in a
recor di ngPTdjlenfamdateor deperting og reatiBmeascbadddodata domtermts anes cewiritagplerode,
an audi o/ vi deo é V) codec 502 conpresses and encodes i nput external audio
and vi de®rlig8bdiS% predetermined units according to a predeterni ned
conpression e It ; Paglll i i i uch
as The sl 76 oft S e B O B R B o BB 1,
t he ti me reoordirgpmediwch ibgrwhigh di yser dlansagdampacoesssuart ODHR (B0F) within
additional data for error correction cgcg{le EECC) to the data encoded by the
AV codec SPESITICHENSI SMCEAS: FRIIS ARIPHEHDS H{tT8PTRANFIISN I CCORENSRt .

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,



An RF anplifier 506 anplifies the data input fromthe DSP 504 and converts
the anplified data into an optical signal. A pick-up unit 508 ing hodANa2003
actuator, and records the output optical signal of the RF anplifier 506 on
a disk 509. A servo unit 510 receives information necessary for servo
control fromthe DSP 504 via the RF anplifier 506 and a systemcontroller

512, and _perforns_a stable servo functd on p_JAN 2003 f he. pi ckup
i1 506 BTHBOS BrrBRaRI s ale ek Bt kel faiRg Hapest o By BT ) ether ot bs

| ogi cal i el 4 ' I a to be
recor ded ,éﬁfg%ﬁf@c@?c g’gﬂ?t Fa%}%to %ﬁ??‘?‘g ﬂdnﬁgéérg?tigétghgftﬁ%@ﬁ%g?‘rgggbby a user,
vi a a keynformpationontthé téllothegerogram eendXhié PTT onrtheidisk. usi ng an arbitrary
nmet hod and controls the recei ved or %ene_r ated PTT information to be

recorded on t h&® aPRIRVEHE {ishobiestivesrneisuls RIAWIRE aRrRtics] diskaeBrodeng he
Pt her ditbaty rebfeRiiid e s8yblS 2LRReRf AN Bt A3HPenb AT SREIHL The

read dat jigsintieaPflines e Metitt] compesiRg tiReTBldpsi off rzdiing @y eetsdinba vigkbeal

signal output by the pick-up unit 508 to an electrical signal, extracts
nodul at edbirat &Nt NOBjhive thesspecdicsinjhiar repiodyeinodeniarntg raadingans ser vo

function,, usi,n trlc Si X . | ates the
ot on kB B, BhEE G o 8P Barol s SR BB BBt
correct i RgeBificQirfit &% inpLf ahdidighifjikg tHE @es6ding datd bnalécrBenwHeibtha st abl e
servo function using a servo signal generated by the RF anplifier 506. The
AV codec deoRdingcdrtaareves at thespeciisaoasitien o eprestisingdndhe spedifioynithe DSP
504. The gsystemcontrol lLer 512 controls the pick up unit 508) the RF
6p| i fi eﬁ%@@,%ﬁ?&'%%@eéﬁﬁﬁ?@oﬁﬁ St roller 502 according to a

mrand i nput oy aéhigv€ thel sécdritFotiestive) reU8ofoviddd ahaipticakl arl y, when a
command "next/previous PTT" is input, the systemcontroller 512 controls
t he pi ck reponding/repgeducing appatatys farirecosiag and cepoRushY, audid andevidao

"o"a Gt Setaana G BRbB YIS tbd bpoRPlE RBERTIR v Rl il i EERARe 7 ¢ °
i nventi O'E:omThén&TfBrfi@QrfdéjElfzg@i tgb?.flr_ﬁi/i@uﬁ pidarext dath bha specifid inteangfa poi nt er

information as shown in The PTT search pointer is conprised of C_N
r epr esentdonifolecisr reerrding on fhexdisk dafeematier phopirecell carwrieps SEpariwiihei ng

poci i o 2568 PP ides e s o By ehibmBEss! 8f hoBRE shor el nd Bt B st i on
i's repregPTT¢domprisbd of argpeefficapdrtion lofitielbedivearanvideo data, ceatiing &esi s of
video data. Thus, PTT is a structure which can designate a specific area in

a cel | wilecrding aNigeopiedtdmtdOBY) including thr seetifie fargaprefiucing BRK poipr

Ol . b y _ . .
appar at udo LpEHR T el aBoe G heriiile] Bha Kol AGTRE dRBLARE Gt T sqreen
because tWitercihef depoding datacdrrivee attied spewific pesition foromreproducingin theses. 01

JAN 2003 Accordingly, while the PTT is reproduced, the PTT is randomy
Q:essed spechichnibding €e¢pding such as the cells and prograns used in the

a structur : hl@ldl- ' r:di ; ; ' PTT
i nformation oﬁrgaﬁ&g)'%??:{:ﬁa? i s@}%ﬁ er lit e Igﬁﬁlgédgf&gﬁge@g{ @m %gir‘f{ﬁ?ol | er
512 of Fivhich ascédsesaecoriededataidh redetbaninedgntesvals Ccomprises: stedlp 710, a
physi cal area on a dis on which data is to be recorded, is previjiously

k
al | ocat eamprissd efpask %faorﬁﬁéf%(ﬁm%dﬁg@ A get asreprepuGan and pegordintder nal
di L . . ) . Ty _ Lt Ut
2V Geo ot B pfimafort 86 ES8g PorfhERIAPLP e CAlls 8 4 oS BBSROL.Cl of

the recorded VOBU and the tine for reproducing the VOBU is stored in a
special nenory. In step 740 it is determ ned whether recording is
conpl eted. When al | rec8RIERPESCRIRMANLIF THE ARAVANGS ned with a part of

dAF T N\
audio and vid d usi.ng.t.he i r I h | Z:
reproducing ti ® %@&{%@J%&rﬁégvﬁgpﬁg OZ ggé(;Pa emﬁqo\feﬁ'gpwgtbégg% A
progr am ifogeassaeatoytscrititg i deriiles ﬁﬂiféﬁearensﬁ@cnm_é@@th@@df WitRTdfdrénce
generated with a specific portion of the audio and video data in step 770.
As a condedbertiachedchdravengs in wbighy ogram and the PTT information are
recorded on a disk in step 780. The program the cell and the PTT
i nformati on can be constituted by being individually received froma user,
but generally they are arbitrarily constituted in a disk recording
apparatus to avoid inconvenience to users and to save tine. The cell can be
formed in various cases. For exanple, the cell can be conprised of 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
exanpl e, the program can be conprised of cells recorded on the sane date.
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A PTT searching process perforned by the systemcontroller 512 of FIG 5
during reproduction of an optical disk will now be descri bed referrj rw t o
FIG 8 0 7 JAN 2003 First, the systemcontroller 512 r ads P&d JAN 2003
information froma nenory (not shown) to receive a user conmmand from a user
i nt.erface and start reproduction, in gtep 810. An optical disk is
reproduced usiFi. tlhie aHBGck dfagramtiilusiratimgthe pel@Bionsiwh detweémengdrbgrani ous
PTT" conmmand is input by a user. during.r Gti f e optical disk
in step &3 é’%@eweep%ﬂs,éi/qﬂéc@m%qewh%taf\%%%:ir'.n @@Yﬁ&@&bwdﬁostep 840.
This is becau i | a8t i T od-Bti : ' |

r epr oduced, Pﬁ%fé (')o(r3 %ﬁa@?g néf%obrI Q%ks%%ﬁﬁrﬂgﬁ[g{r? H@g %iﬁ%ﬁ%’%ﬁ&? ag‘%‘érg%mmnd
cannot baitkesid a\MGO.in BIDVDeROMeYideds ef fective PTT, the next/previous PTT
position information as shown in FIG 6 is read, in step 850. In step 860,

a VOBU) bei ng Rl 3ns@ detailethview of 2 pagaiitig,(PEd) seaisbrrninigr tablene

next/ previ ous T 4.8 . . i . the position of the
next/ previous Fﬁ'@T‘ﬁ'g %c(?;@ga%ﬂg[regﬁcgEm%é;q?érﬁpgﬁt%h the position of the
VOBU. Accor di ryGy )5 ishemlobk giddpamtdfem @pitidah8isKPBLbRRfgIraTodudifg \HpphPitls
desired PTT position, the decoded data is displayed on a screéen, in step
870. Reprfodpviding Ednk infereration, eceqrdggoto thepresgridnvendion; ecor di ng net hod by
the system co ol.l.er 2.0f FIG_ 5. will now be.descrihed referring.to FIG
o CFTot. whert IFoBHSAATELER vien6hiA P T et mOPERERRG R € areh: 1.
the syst gpy&nrol 1 er 512 reads PGC information froma nenory (not shown),

in step 910. Thén, an opti cal disk is reproduced using the PGC information
in step 920. Wi€n7as@sfowdhasuillastratingan optigalRiisk kesordimgi megthodfoo ckanrdiong i n

930, it tly.bei oroduced at th int of time wh
) ATy AR e e o AL M
of fset reprodyqng isiaovdHept iMBEIrihd 8n opacaiedisk ?épr%ﬁ@&m?'rﬁetﬁb@foﬁ’

referring to the PGC information, and stored in a separafe nmenory (not
shown), iseaschipg $A0. infypadine aceerdingto thedqwesentsneentdaso antt er t he

reproduction iS,C | et ed,, siored PTT infar don is recorded on the .

opt1 cal di ok, - S eitenat Bl Gating o eRGATH 6 BreotrihBmpiGh BArkeEdingg

vi deo dattﬁe%gitmsrcﬂ(pqnded/ reproduced on/froma rewitable optical disk in
real time by providing PTT information that is consistent with recorded
data contents. Al so, a user can randomy access a PTT within specific units

for reproduction an%égﬁ?{lgi—nﬁ&ofg&zﬁ Eu (& ?Ewmd is: 1. An

opti cal disk recordifg et hou—of g0 ta on a

rewitabl e di skhd Bpératibniof @@, optital diek recoreigrdpFbadein @pphrdtes @howhapor di ng
the audio_and video data in a specific area on the disk; and forming a cell

with a pdfiG. Srwiitke descsibegdn Arecerding MAdeand &repradiaing iodepas doliawsi t h
the one or mong fekécoraly Mba8, &h BAGMEeS (AVS cb8dd 50¥'dothieSARCANA €

. 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



portion of the recorded audi o and video data, and then recordi n%,}hm
I nformation on the cell, the program and the PTT on the disk. ¥ [T A08%
recording method as clained in claiml1, wherein the cell is constituted on
the basis of recording start and end conmands froma user. 3. The disk
recording method as clained in claim wherein the programis constituted
on the bégithe pickupeunies08.diThg system coifteslertS1@reoptroldithecghodle systehe di sk
recording method as clained in claiml1l, wherein the PTT is configured at

i nt er val §eperaies Kgira infoepaten sveryas ipﬁ@rmsrprr@éwﬁb@wscmedatargv@ beor

repr oduci : ' r ki ' [ l,.ai m 4,
wnor ei n [R@PRE G Iseives SO e ortIBRETENOY PRI et tPl TR8 da€ la ' o
t he dat ajrfgut ueitB1el brogeredBIcRRITT iirforrhatidregsing ianCarbRrarp ASERADY areicmsRls 6. A
di sk recordi ng nedi um whi ch accesses recorded data at predeterm ned

i nt er val $he moepracesgensrates Rbininfogvatien tpbe reesrded endhe diskneQo i theand set
as repro LQR an ecordi n nits; and infaor | on on position fromthe
start of té?eégg'l tﬁgd%% aé‘@ﬁ&&?’?é@'&imetH"Shiupﬂ”"ﬁ@é-di sk recordi ng medi um as
claimed in cl g i | ' bt $hi sed
Q 7 San 2005 R A e R RigRE R Splcl b TiFech PR e odieRe s

t he posi mage readsmdate skired ondhe tdisk 508 and outputp thie fead gatacas ars ogti€alned as

o T enu il Sha R Eelier Sf Boavasts. e StisabSiaaeLouhIEhY di prRuCCK ok
t he appasesvaéaﬁ%&tﬁ%%ng??laéb(ﬁwa&@%dmaﬂea defth, éﬁ&géﬁé@%@a%ewagnﬁﬁy for
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recor di nghaenthediiatdt cRRRBIET 562 8ntPbIaIthE Bidik LS LiRit B8, the RF amplifier 508,
the DSP 504, and the AV controller 502 according to a command input by a user via

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.
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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 reproducing 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.
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3&10% " Bodition, A Heing 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 opticatl 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 1s consistent with recorded data contents, Also, a user can

randomly access a PTT within specific units for reproduction and recording.
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2. The disk recording method as claimed in claim 1, wherein the cell is
. constituted on the basis of recording start and end commands from a user.
3. The disk recording method as claimed in claim 1, wherein the program

is constituted on the basis of the recording data information of the cell.

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 reproduction 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
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JEing @@Ld (’F e apparatus comprising:
(PTT) at a specific position during recorded audio and video data; and

a controller for storing in a separate area PTT information on a specific
position under reproduction at the point of time when a command key is input from
the key input unit, and recording the reproduction-completed PTT information on the
disk.

10.  The optical disk recording/reproducing apparatus as claimed in claim
9, wherein the information on the specific position is comprised of information on a
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.
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14.  The optical disk recording/reproducing method as claimed in claim 13,
wherein the information on the specific position is comprised of information on a
. predetermined unit used during reproduction at the position, and information on an

offset position within the unit.

15.  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 commands 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



