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METHOD FOR RECORDING AND REPRODUCING VIDEO DATA 5
BACKGROUND OF THE INVENTION 1. Field of the Invention The
present invention relates to a method of recording and reproducing video
data, and more particularly, to a method of recording and reproducing 10
video data and hypertext data. 2. Description of the Related Art Video
data andiETidOEFCRRECO R DINGCAND-RERRODUCINGt VIDED DATA
video data and the hypertext data are transmitted in the form of a MPEG
transmission (TS) stream. A user receives and records an MPEG TS
stream in 15 an information storage medium and can reproduce the
MPEG TS stream when he/she wants to see it. FIG. 17 is a diagram for
explaining the problem of prior art. Referring to FIG. 17, video data (a)

and hypertext data (b) BAGCGEId MBI édbdddEaidV Edhioded, so an
MPEG '|2_§e rgﬁméqﬁggmﬁlﬁced as shown in a composition (c). 20

However, when the video data (a) in the MPEG TS stream is decoded and
video dafe (prepesridnveatanelaiesieay i attortedranerdidgaadtsepmmgiucing

AN dBSAAP SHE N ERA M BLEH! %%H&ﬁ&&“mﬂ?ﬁféﬂ&%%‘?oducing

during reproduction. SUMMARY ‘OF THE INVENTION 25 To solve the
ayegee-datrapednyrasterisdatas an object of the present invention to

psovide g@@ﬁ&@rﬁ%@m@rﬁg@g&f Rfpperly reproducing video data and

hypertext data even if the video data has been re-encoded in different way

and recHiRRQ JakR Ad pRTiedrdRis age Melipiexeriarardiodaldriesdcast signal.
e 8RRYEOHRSHIINRITHRIHIREN Y QRELERALRFREI NS iR dSio?hh of a MPEG

provided a method of recording video data in an information stor

FHEABS SO thEhBHEATIes W IERS S ANILLRRFSAE Mieladis stream in
(BhanfsRE Shes BRAGUIsrbilsR SAtAdaHBIRBLEEIHO IFEETE S when

enerating video transform information which is to be referred to for
SR HES i@etPEdta into 1 an original state; and (d) recording the

generatem/.iderqgraraﬁaymriﬂf@rreaﬁmnm@dﬁ@epr@@eﬁ%fﬁm%mdataet@rring to
another embodiment, there is provided a method of recording video data

i S inforHRRRFRB G R BXRATPKEIARNBY AR IBRRAIHE KidBasqg pnd

composed, so an MPEG TS stream is reproduced as shown in a composition (c).
However, when the video data (a) in the MPEG TS stream is decoded and video
data (aN) re-encoded in other way is recorded, the video data (aN) and the

hypertext data (b) are not properly composed and displayed during reproduction.

SUMMARY OF THE INVENTION
To solve the above-described problems, it is an object of the present

invention to provide method and apparatus for properly reproducing video data
and hypertext data even if the video data has been re-encoded in different way
and recorded, and an information storage medium therefor.

To achieve the above object of the invention, in one embodiment, there is
provided a method of recording video data in an information storage medium.
The method includes the steps of (a) decoding the video data; (b) encoding the
decoded video data in different way to original one; (c) generating video
transform information which is to be referred to for decoding the video data into
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5 separating the video data from a bitstream containing the video data and
hypertext data and decoding the video data; (b) encoding the decoded
video data in different way to original one; (c) generating video transform

R SRR e SR R U vt
tmmm@mdmmiﬂtmﬂ@ata:encpded video o_Iata, and _the hype_rtext
ormator oan et erEa TNt e S D AR B RE  iroo
adiaizt o d o fnrfsrond tran\stima gaanaeidi am infd imeatiethsid iagh desdibenstBips of (a)

' S f(a) ing the. vj i
R T EERa RO WA ORI IR fatn ng
anypedendidiatehenddiacading (hieeridedidgtime bl ermistingdbe decaded video
R O SR 8 S ermation
swhighdy tedwedeigies! derierateeodingptheriefenaddeshvidgondata into an original
e e AR he

r%@@@@@d wg@mdamtﬁwwemtaxwata Mtgtaebm;t@aw)and (_e) recording
racording shs sl MisieHbitAa AKX 8hiG information

storage medium. To achieve the object of the present invention, there is

also providdd] aRothRireratkedisierigéheiediiRT AYided iy ORIBE G afd ast#ing video
hastR e R eNoRIE R S VHEECRHANRINO OTIHEA QRBJAREIYHROHERIENELf (a)

information which should be referred to for decoding the video data into

HEEARIAGAR Y IBRACIIRoRR IS HEAOH ISIoradich&turidrAHaIR and
infs/HERE aUHAINE rERTNERCHIIECS NG the Vikies data; @F@{E@Gi ng the

data displayed together with the video data, and pro?ram configuration

o%%&%%‘éé’ﬁ?? f%gﬁ‘tﬁe B‘r&dﬁﬂ‘i%'i RELMEY3E At enep E}&%ﬁf afiRoiser
dtmstioerusiorAriBo AehibR Mds bl RBfipEn thTRmerRiEeiALe v liBxe/dta into

and recorded in a program area, or the video data, the aydio data, and

tRE Ry RR alRa e HRORENG K AR REBM HdARAHERDSIRsB AN ARation in a
anghibatidresatepnséorar i inTalinn i resides imednavigasion it RiieRthe

s e e e Pl VR 0 e
piegseeranth inéeidesrats Moy moitdiekam; and (f) recording the multiplexed
bitstream in a program area of the information storage medium.

To achieve the object of the present invention, there is also provided an
information storage medium including video data which has been encoded in
different way to original one, and video transform information which should be
referred to for decoding the video data into an original state.

Preferably, the information storage medium further includes audio data
reproduced together with the video data, hypertext data displayed together with
the video data, and program configuration data necessary for reproducing the
video data.

Preferably, the video data, the audio data, and the video transform
information are multiplexed and recorded in a program area, or the video data,
the audio data, and the hypertext data are multiplexed and recorded in the
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5 Experts Group (MPEG) transmission stream, and the video transform
information is recorded in the navigation data area as program map table
(PMT) configuration information. Preferably, the video transform

information has been embedded into a video element descriptorasa . ..
R A e S o e T SR v Bayigation
haaizoatabrasdhaipngraericcaifigsdtivondatad an aspect ratio as

variablep Heie 5 alsp Riovded s aopatalus ot (poe g 3ud (o0l NG o
a bitstream i ah information s orage medium. € apparatus incfudes a

fidtes fqultéqdﬂaedr@wﬂdeoodd_mdfhmmmd)manb'mmamha femmrdén_anoving Picture
g S (AR TR T T e 18 R Bt
recgdorgaddiecinansidgatinrfalatatsaaviicpripramenefe tedrle RO T)

i e Vi into an original state; and a controller for
grgcﬁﬁg’;ugéﬁ& J%‘?rﬂgf%m

ing and providing the video transform information to the recorder.

20 PrefétegiBrably rtwnideodcangéotne vitsonatinsioas helemeatibedded into a
. . o
wwa@@wfé’nm%gﬁgw%w J%@&.?%Fﬁoﬂﬂ%@éﬁaﬁfrﬁﬁ&f‘?ﬁé Ydeo

video transfor rmation in a navigation data area. Th er includes a

deansiqiax@e serigenbapriodzerRiah pesoitivsam Veticaldeselatiomand an
dggﬁegypglri@étsq,ac{ﬁag%_program information data. The 25 controller

includes a video transform information generator for generating and
outputtil @@ FRORINERA RIGRRAIGIURARH eSRVIOransi@sestia a

AGEQFEN theaY 48R ARRISH LY PaLRIA- %rﬁﬁﬁﬁﬁgdﬁﬂ%‘fé% a filter for

video decoder for decoding the video data received from the

FRAaEMekEideofada BRBbiS BPUlBREBaMg AHeRIEsIdansgsadiagthe
apietra sretipigas il iiesie dha Sa aenriaterlvidgatH anefiiérent way to

information and the re-encoded video data. Preferably, the controller

iREIAHE e dineatls STNdesUREO IR 1REBFEGRIRINARsIdeRERNSTorm

ke eyilehiaRci & de el RpISHet & bR ASRRIRIGTHRr vRIEGRIBINTHN original
configuration information containing the video transform 3 jnformation

peiales STk CERIEs e aeparRE e RERHIRRILES YRR tERgTorm
cionbigh it g faenatordsy the navigation data area. To achieve the

O e o e et SRS n o
program area together with the re-encoded video data or records the video
transform information in a navigation data area.

The filter includes a demultiplexer for demultiplexing the input bitstream
into video data, audio data, hypertext data, and program information data. The
controller includes a video transform information generator for generating and
outputting the video transform information which is to be referred to for decoding
the video data into an original state. The recorder includes a video decoder for
decoding the video data received from the demultiplexer, a video encoder for
re-encoding the decoded video data, and a multiplexer for multiplexing the
generated video transform information and the re-encoded video data.

Preferably, the controller includes a filter for extracts a PMT packet from
the program information data output from the demultiplexer, and a generator for
generating PMT configuration information containing the video transform
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5 medium in which video data which has been encoded in different way to
original one and video transform information which should be referred to
for decoding the video data into an original state are recorded. The

T R e B R RIS BB AR R ERE 89 e P
rmrr@@umatrdmta%emaﬂod (0)theuhipplegaignheatedaeaO data, the hypertext

data, anFI the video tr Ehan form n;fﬁ]rmatrosne ﬁprorlr \%J n?uttrn% the res

multrplexrng “Manother erlnebtgrmentot ereis provr8ed a me%hor(q%?é)mem there is

repovtiesing ielkho dataidpood anrmgmrdmidatstd)rergearmmfmmmatrwhsﬂwage

x{ﬂ @ﬁr%%ma&oeﬁatae r?&!ilhou [FEhde Rr@f&?'cﬁcogy% original

ansform information w d bere erred to
tiooeidad mdmmtarmﬁormgmwretaﬁmarwmmwldlbe meéartﬁ:drmmmreiecodmg the

sl pael (RYERUNG AR RlRAe RIBIHRED VRO AIBtABYRBIIBE B teps o

video transform in ormatlon have been multiplex rom a program
a@argd)inervidepidaiyand bieegan tatathevidepragamtpechy feyesading video

s?&‘?'n”‘ﬁré{rﬂ%ﬂ BRI HHQ@%&%%Z%&%%@%&C%%;@ ﬁ%ﬁlgﬁgﬁ%e video

referring to the video transform inf

ddeda dihe (@)Rﬂétﬁdtr@aiﬁe e dor idiere & aasiosmd fer et iseand gispietiing the
q@éﬂr@f %ﬁ e result of blending. To achieve the object of the
invention, in one embodiment there is provided an apparatus for

reprodubirR) oSS BEYRGEImER HTermistie ersge melhnedi femaneing video
vifiae f8iA whirhdiatReRsRNSgEsAdaidiereRhaniassiang wnrcﬁrrdas been

video transform information which should be referred to for decoding the

VRIS daehinetiienestiyray tersdoinalrepsrase VigdRoArpasiaus |W(f:ﬁ5m?5t'8n which
reagald e rRAsHRLS 6r drisoainsytearigsb it Wfbcﬁrh@rlgrﬁ@leﬂate are

recorded in the form of a bitstream, from a program area and readin

dr%%?@ﬁ%fo?rhﬁtmﬁt&%'§9'%6ﬁ%ihﬁ§t9%eft ahéraﬁim%rrﬁarrsﬁ%mta which
NAYiIES iRl AFpRIea EodEe A ritPNgs T AMSToRAtipR@ 5o hidie been

extractrng the video transform information from the program information

JRANRIRXSHAMiBI I R TAIRTIER P L IRIEY B e i sHeaMaiR e video
daéta Whishaierpsevisiad fenid the teastetransidhe wieerhtignsieydecoding the
R R RSP AR R CRTHE 2B PP S VoA ARG e
dwpeheiewmraﬂmmtid@mlghﬁe hitstoeo vide thearidanditie deddbed
W%‘etr é‘%tdé‘é?a dpI SStSS |Ondge he result of blending.

To achieve the object of the invention, in one embodiment there is
provided an apparatus for reproducing video data from an information storage
medium in which video data which has been encoded in different way to original
one and video transform information which should be referred to for decoding the
video data into an original state are recorded. The apparatus includes a reader
for reading video data and hypertext data, which have been recorded in the form
of a bitstream, from a program area and reading program information data
containing video transform information from a navigation data area; a video
transform information extractor for extracting the video transform information
from the program information data; and a remultiplexer for multiplexing the video

data and the hypertext data, which are provided from the reader, and the video
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5 decoding the video data received from the demultiplexer referring to the
extracted video transform information; a hypertext data decoder for

decoding the hypertext data received from the demultiplexer; and a

blend?r for blending the de.cﬁ:fgfp k&%ﬁrtext data and the d?code vide(}(5 i
RGO D et A = T sl el g el T Sl
aanil BEP Utimg e siesust efamuitipdexmgh  video data, audio data, and

hypertext data have been multiplexed. Preferably, the yideg transform
formani s APy SOTPRA LR o ST R T g he
tizitstfeaminfriieivides 8AIT aodfinefayioeriakh taddipa ViRtetedaloigdendor

SRRV S S AR P

tieteaisteriovidizel taansfpandnfe foeteprodlnyipgrieiietatmtetodeafor decoding the

i i i i i :
R S T A DR 0 et the
stiecdied RyRertrkic fda dasbtlingigrodrividamdate andayipatiétgéhereesult of

2t9éﬁ89{ ed. The apparatus includes a reader for reading a bitstream, into
which video data, hypertext data, and video transform information have

been nTRiERERBY; T eagiesgiead s MPEmuirnsexesion stream into which
dRaustpieXIng 6 (2R, SHSURAEEIA iRy e dHanthRMMEXSK! dpiRferably,

and the video transform information; a parser for extractlngll the video

uthRsYistRRiHRIRTBIBHNE URRECPSHEasHRT SanacalediiRNE Rsskelgantaining the
FQRRIEHARIRB ARG S FRYHRIREY FNEITHMh iR URRISHRCHPRAERO tBRSIEBIY, the

information; a hypertext data decoder for decoding the hypertext data
rEREVEPIRSRT the lHelexmsHiBRYIRRG & anstoission Slepam e dneEobiEpacket
hyReéexbdatarnd Sue desodag videg. data and outputting the result of
blending. 30 BRIEF DESCRIPTION OF THE DRAWINGS The above .
objects HhANIDSHRIGEHMAE | IBSERIFRIMIPAAN BERFRIUMGreproducing
apgateahky iescaRIMBdIMIRTBA Bisfage rBikeslimemRHNeIRss Wit which has

reference to the attached drawings in which: 5 FIG. 1 is a block diagram of

PRI UH L ASRUNA TP UL BRBAMYEIE A TRRS PELEIormation

invi§iBHCEHdU @ bl iscidhreakdliRgrast ediaganerditgApa atts acesigingl tstate are

a second . . . . .
recorc?ed. The apparatus includes a reader for reading a bitstream, into which

video data, hypertext data, and video transform information have been
multiplexed, from a program area; a demultiplexer for demultiplexing the read
bitstream into the video data, the hypertext data, and the video transform
information; a parser for extracting the video transform information; a video
decoder for decoding the video data received from the demultiplexer referring to
the extracted video transform information; a hypertext data decoder for decoding
the hypertext data received from the demultiplexer; and a blender for blending
the decoded hypertext data and the decoded video data and outputting the result
of blending.

BRIEF DESCRIPTION OF THE DRAWINGS
The above objects and advantages of the present invention will become

more apparent by describing in detail preferred embodiments thereof with
reference to the attached drawings in which:
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embodiment of the present invention; 5 FIGS. 3 and 4 are diagrams for
explaining an MPEG transmission (TS) stream; FIG. 5 is a diagram of a
data structure in an information storage medium in which an MPEG TS
stream iEI Eiec?ridedbkkg %rﬁcordiﬁg ap Pratuai according to the L$r§snen{0 2 first
inventioh; 10 FIGS 6K ARG BE X diagraPhs' o ARAE T StactNes o
varebddimshoriof finéopnesteom inbertticnrecorded according to embodiments

of the pi-_elgr% iismé qggﬁ;cﬁ IGr'a7n”iso?1 dira SIS Lie %% usstrucCéHngRf 0.2 second
navigation-data according #9 AN eMBodinient of 1he presen |nventi(9n; 13

Fe@ b8 dnaeatibgf dine qir e nibavsintioture of a video transform information

ceodingdeas SRPOPEBLELRAT SN 2 IR

of a recording method acco
ipiea®ion; FIG. 10 is a flowchart of a recording method according to a

second 4 e@g%?‘f#a% %‘Papg}%?g@m}cv,gﬂg%;ﬁ%ﬁg@éggﬂ!g%a%? medium

diagram o arepro lIJC g apparatus according to a first iment .
tire whigle il Bitia 1, 3-ryeamidsa erocdatidey anfegaidiung epperajus according to

%aﬁ?é%ﬁtcw&il‘ﬁ%o a second embodiment of the present invention; 25
FIG.13'is a block diagram of a reproducing apparatus according to a third

embodiﬂﬁlﬁﬁoﬁﬂq@weﬁﬁwmaqmamt.tfle;@hafﬁmmr%pévideo transform
IGREAHIOE MR ACEHRY LR ol it RAMIBSAOh I8 RS pRLsent

invention; FIG. 15 is a flowchart of a reproducing method according to a
SEYERHOBO embodiment of the present invention; FIG. 16 is a flowchart of

a reprogesng m%@%gﬁsm@iﬂ%te&é@%&m%%@% 4h8rPERISMccording to

invention; and FIG. 17 is a diagram for explaining the problem of prior art.

epeEemediment SERPRIENRD IMYENHIRVENTION FIG. 1 is a block
diagranmagqgcg@% RPRYPINE aseRlgtine dirst varBBaskmsatef e rmation

present invention. Referring to FIG. 1, the recording
according to an embodimént of the present invention;

FIG. 9 is a flowchart of a recording method according to a first
embodiment of the present invention;

FIG. 10 is a flowchart of a recording method according to a second
embodiment of the present invention;

FIG. 11 is a block diagram of a reproducing apparatus according to a first
embodiment of the present invention;

FIG. 12 is a block diagram of a reproducing apparatus according to a
second embodiment of the present invention;

FIG. 13 is a block diagram of a reproducing apparatus according to a third
embodiment of the present invention;

FIG. 14 is a flowchart of a reproducing method according to a first
embodiment of the present invention;

FIG. 15 is a flowchart of a reproducing method according to a second
embodiment of the present invention;

FIG. 16 is a flowchart of a reproducing method according to a third
embodiment of the present invention; and

FIG. 17 is a diagram for explaining the problem of prior art.
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apparatus includes a filter 1, a controller 2, and a recorder 3. 5 The filter 1
extracts video data from an input bitstream. The recorder 3 decodes the
extracted video data, encodes the decoded video data in d|fferent way to
original way, andéﬁéﬁé Jﬁg ?-E]
storage medium cC I
video trﬁh@‘olnmlafbtomndla,g\rdmlmﬁatcebermn‘gmbmamnsiacodrdgwtjtm a first
V|de dat an or I state, tq th re order 3. le, when
B & e Gl e e LR e

dag:tairﬁwbnnadm atéitien | tree ditard| IﬁrthsamﬁbamadJordQJa?ckets
containi r rdiRg, |

?ﬁeo fﬁ% rfe U%%Q%{(St{a il é’ﬂ‘r@&é‘b‘t‘t@ﬂé‘éﬁ? e ?emrder 3

addition rs ata a sele program.’15
weaddeathma@@demmdataf mdmdhet@e@mﬂed idadctaia in different

pgp%r f
two ypesw%n%|| |st %fl%%ﬂ?‘ggré%%o@%%eaﬁgglcatmg the dﬁejr%{t#ﬂ@(rﬁg Il0 dtion
peickageimatigiihe idartisiers0sk. daTéJ@@dkéth@rra& mrahesmaddmmlts

W%@Waﬁ%?dﬁﬁ%?&%éﬂ%thﬁrf?yﬁ%@ets T 'alf%rf@'&@o%‘r#%the video

indicating the 20 identifiers of data pac the roadcast progra
oHaéR VdPaY) PrgiRRIIAEe dPtHes@ssdanfbrmation packet is recorded in

the first gypEpatipile PRFIAT éﬁﬁs&?@aﬁﬁ@“&%ﬁa ﬁl%@a@éﬁ%ﬂ&r‘éfa% which is

broadcastlnF program are recorded in the second information packet.

WRGRTA Al nsto SHBIEAd \L BrpareRstRtaomdha fitahy ddiegminformation
“HQ&R&E%H?&?K%@ B?o?rﬁt%ﬁpm‘?ﬁﬂ%fn%ﬁ ehRRRGIS BRI IBA AP Fecording.  In

packet ma be‘g@ ysically composed of a plurality of packets. In the case

VA QDaligrealibph d e iRissHRIZR A KRt B ISR AIBERI AMS) stream,

informali0g; gieeksis SePHaine APy A dofeemadion watades saeked etign
and recording are a p Nd&rﬁm association table (PAT) packet and a 30

PERRIERSI LR\ P MatoMRAe qfspacﬁa rfoRe afion MarkRlds fivided

PResvERgbEe PURetRKS S R AREABH [FiekBrtieicaankeihd deifiers of
packet is  a video E}?(]:ket an audio Eacket and/or a h%pertext data packet

FRACKEIS ihWRBD RS SRUHISGE o ARGSS efct et dirpdcast program

a@@r@wd@dr%wmanéﬂ%‘ésoﬁﬁaammmm@ﬂmdmdﬁ@emt
Iway includes a demultiplexer (DEMUX) 50, a video
SR LGB AR 15 SIRRGL 8! BrpSgFm Lpaliet Words, the

Irtﬂ@lrﬁﬂﬁﬁr)bf(?}‘é"seeﬁﬂda"tﬁbﬁﬁatlon packet is recorded in the first information
packet, and the identifiers of data packets of a broadcasting program are

recorded in the second information packet. When a multiple-channel is
supported, there are as many second information packets as the number of
channels. Each information packet may be physically composed of a plurality of
packets.

In the case where a digital broadcast stream is an MPEG transmission
(TS) stream, information packets containing program information data for
reproduction and recording are a program association table (PAT) packet and a
program map table (PMT) packet. The PAT packet is the first information
packet, and the PMT packet is the second information packet. A data packet is
a video packet, an audio packet, and/or a hypertext data packet.

FIG. 2 is an embodiment of FIG. 1. Referring to FIG. 2, a recording
apparatus for receiving an MPEG TS stream and re-encoding it in different way

7
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and a multiplexer (MUX) 57. In addition, the recording apparatus may
further include an audio decoder 52 and an audio encoder 54. 5 The
DEMUX 50 receives an MPEG TS stream and separates it into a video

ata (and audio .data), a hypertext data information data.
TR ST AR e RS e RO B R Rl S8 51,
péadketizrdogterb8naditiearh P S graausiie GHSindmcra tiyp¢REX) daterator 56,
and proar infor [ ta and i t to the video ,decoder 51, the
AR AR 87 T ARt I oS B AL Mg prtner
d_echm ah_eaw_iieodéasjarﬁﬁ Mammﬁﬁmmes the decoded
video P%?férb‘ﬁﬁfgl‘?@%&’? cdilEs %%Cmnr@%?gﬁ%%%c%gapspe?ﬁ%n%o a
compression method, reduction of expansion of the size of data and so
ovidThelatad(anideodér 5atdpcadypetexhddia PES, proagtamantdivraituudata.

B eSS N o
dhlestgnhptieamHE BR) xaBratie RS sandierbynertypataiatardpmaram

Wﬁ?&ﬁﬁﬁ%ﬁr89(é"§d8fﬂ§8ﬁl9{g@%@ew85%§88F@’F?{We eI dEFER, and

necessary packets among PAT packets and PMT packets which are

chrrdifieidoh, trREMEEGTY'S stisaivideriderpeabaitdacedesiigeddeo PES, and
RIROUAIB ENEBALP B SRR SR Y ENOIREP (KD PER Y WiHeAPday. The

searching a program composed of the MPEG TS stream is recorded In

teasasingdeiditiespl M GRIEREBNENdS PODGRPIESHRMTE YRR sesFtinN or
deRGHRENSH S PrOYIRE b fldadalaasin/eivre PhENSURR) Bedetiop®aridtdESs the

system standards. In addition, the PSI generator 56 extracts the 25

vereha Rirg it A re iR riepdes it fradeadBofarodribauflitaPES in
QuiRsHiRPMaihe Videmareoslsie bivasdsshain W a8 ERGsist 88 are not

video transform information, and transmits the resulting PMT packet to

tREOVIAsds heradiR Ries i TREHY dRRYt s BIB LMt aspect ratio of

the videpriaimarssaneseethnihedirader-Hh Bedvidae 86kry Hreghidormation
multiplexes the input video data, 30 audio data, hypertext data, and PMT

ol M RRg el disonm TiREPMSA6R A BaGKSES among PAT
paibiies ethd BNITUSRsReERHTUH RIS xoM datadsiapm ISFECP TR diram and

TR BRI RS e g R LA e A RS ARV B SSeriayno
trapsodtitied? MHdpaekehasyitipbhgeatnat shepBdET phcketNPECOTUS diasyn is
i?e%grrggé"".ﬁ‘tiﬁ‘éoﬁﬂ?“é’é‘c %@ gﬁ%aFﬂ\f/lT packets. The PSI generator 56
generates PSI describing the program. The data structure of the PSl is defined
in MPEG system standards. In addition, the PSI generator 56 extracts the
vertical and horizontal resolutions and aspect ratio of the video data output from
the video decoder 51, embeds them into a PMT packet as video transform
information, and transmits the resulting PMT packet to the MUX 57. The
vertical and horizontal resolutions and aspect ratio of the video data are recorded
in the header of the video data. The MUX 57 multiplexes the input video data,
audio data, hypertext data, and PMT packet containing the video transform
information and outputs a multiplexed data stream. The multiplexed data
stream is recorded in a program area of a disc 200.

Alternatively, instead of multiplexing the PMT packet with video data,
audio data, and hypertext data, the MUX 57 may transmit the PMT packet as it is
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the disc 200. The PMT packet can be recorded in the form of a PMT in
which PMT configuration information is recorded. FIGS. 3 and 4 are
diagrams for explaining an MPEG TS stream. 5 Referring to FIG. 3, video
1 d 37 and a ckets 32, 35, and 36 are
R PR HeRer o ARe e SR R Rt bl gta area of
Smeamirsefmis recay &Mihpaciebqzachetsctbr38d 34 taa doBm ac tRRT in which
RIAEIL g ackets 32 35, and 6 are s (faf%% and recombined into a video

Ura ion nformagion Is
ream d 2N audic eHeam 3 eferring to FIG. 4, each of

MPEG mﬁca@teom are, diagramsSon explainitiy conbtREE J SnsheEs

RS (DL A AL L Bl s 02,05
a0 iga lksrecinng et MABENTEosiracen B0ibin@roede MPEG
ingl

i té}nf {A%BH‘F& K e ASRBNER U j(%e‘is %ﬂp{'ﬁ SR %’r"%?i&eli(iiéaud.o

are combined into a stream ets having a packe

igackids 3ardTombidérairaceparated 20d raceATDipackitesavisigaeiream 302
Vé-i a?rpg[}awlg{regﬁll(%toigentifier In FIG. 4, a packet having a packet

ler 0 1s a PAT packet. The identifiers of as many PMT packets as

the nunbefesfisgpgpdried éhaaablefdecoldenasitats FATAZadkbt4foft S, 46, and
SWFH&H%/mhiiﬁwB%ii Mk@s'§tWﬁW§§@s@ﬂ@@\Hﬁ‘ﬁkfba?fi{éi‘%entlfler

described above, the PAT packet can be composed of a plurality of

aRiasla0s the MEG@HT foFEpriAng ETameNadite RaRpiseaisaparated
'@W%%MH&%MW‘SW&W i‘r%r%?lr@'?djeﬁﬁffé@%%jif&nbmed into a

apparatus accord ing to the present invention. Referr mg to FIG. 5

o%ifbgi%éti?din!j’aﬁﬁ”@bi"iﬁ@%%féﬂ%ﬂdﬁ EiStatieRd ?rhévdi\ﬂo%aaiﬁ{%?h

naweationidata asatinedinfy BafiGRINIRIARINBAEKERS! Ry R QAGHBt
area in which programs #1, #2, ..., #n are recorded. A program Is

SRRHIRIPA SRRIAGH R RIFP AT ata AR A TRRfsRleResigned with a
hyariserddsieiaseiauiingxedn Fach 8f theapiearnaaigla Backet #Hbififer 0 is a

logjcal unit of cantent recarded in the information storage medium. The 30

natig&Rs ahta IO HIGRALERS QL ass TS Y BRSS! Sréﬁrﬁiquh‘iB 6F of
e@liwmﬂearmaﬁewdrg&e@b&bémma@qnﬁdewdked infae giragliany, the PAT

e O e T SR L HEANT packe
iegnbercomMpisyen ot pIGrbify af Pikemntaining PMT configuration
informaﬁicf&i%QIS a diagram for explaining an information storage medium in which
an MPEG broadcast program is recorded by a recording apparatus according to
the present invention. Referring to FIG. 5, the data recording area of the
information storage medium is divided into a navigation data area in which
navigation data is recorded and a program area in which programs #1, #2, ..., #n
are recorded. A program is composed of a bitstream into which video data (and
audio data) and hypertext data are multiplexed. Each of the programs #1, #2, ...,
#n is a logical unit of content recorded in the information storage medium. The
navigation data is information necessary for recording, reproducing, or editing a
program and general information described in the program.

FIGS. 6A and 6B are diagrams of the data structures of video transform
information which is recorded according to embodiments of the present invention.
Referring to FIG. 6A, a PMT containing PMT configuration information is
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recorded in a navigation data area. Referring to FIG. 6B, a PMT packet
containing PMT configuration information is embedded into a bitstream
and recorded in a program data area. FIG 7isa diagram of the data

structure pf a navigation dat accordln 5 an e nt of

R el T e 7 e R RO G o epctet
vodxmmrmgrlayél'r mbingdaemmlmmmmnageremﬁedIdMam abitstgEsmeand
mform t|8r|hfor aglurah% ofapr grams recorded in an information storage

med € manager ta Sble includes volume general information
VOL GFd%BomZt |Eha ditgraatiohtbdaja siaditure afpromraigesieardathtaccording to

B LB D 85 AP Rt
cdatalmhhtéaswmdu ofeainpraganisbecordée m!hmmmanag@n tgtdeagentains

R R e SR o

progra eln%rmatlon t e start
nStoTager metyPG Them@wnemw@@era@bdemcwm valuge general

PﬁeFMBﬁ fors @Pd%ﬁpﬁ{e%%%@}wﬁ J@%géoﬁféﬁh%foérg?&g&ﬁ@&rch

IT contains information necessary for reproducing a program Flelds

C@W‘N@ﬁlFﬁj?iﬁ@ﬁn@ﬁﬁmﬂmdrﬁﬁmtt@omat_mnpf\pnpgéagwdemtpn and a
degiags iftoymafiols aererpedqweﬁsa%at%z g%@%ﬁd'cates the offset

value of the PAT from the start'position of the P PMT SA is a start
address\¢P b ENigoaviainsdicatadmeppéallrnogramasasnrdegdmthiriatarmation

PGSR BE NYAPPEASRPHIHERAMSIRHO LR IBIGNAP of EMAP)

and indicates the offset value of a relevant PAT from the start position of

tRETFRSPANJNG AragidthinUmatigrutatie Kem Hiegram RestatRiihgselume
Znahagsireerimed iIMMERG2 staRdasdie/aE Mk X%WU@P‘G IT_SRP #

have a structure in which PMT information recorded in a PMT packet only

188 4hBrBHERANRIRIQIERFEN can be referred to when it is recorded. PMT
configurptigrp ioigranatien eeaidinesole PBMT Raekeis iaepraesbin RcdEary for

In addition, video transform mformatlon according to the present invention

SR QRHELIHB PIRY 3 PIEISaVEREROS BehIBSVRAT AL GrRatigN table PG_IT
PREItNNSetRisesne sl s etiuctReTOSAMAR sta badhsssame Pathahaf

R e SR A S S i ey
ViRlga dafa isantairedda i@ siteifeaPMM and |nd|cates the offset value of the PMT
from the start position of the PG_IT. TMAP_SA is a start address of a time map
(TMAP) and indicates the offset value of a relevant PAT from the start position of
the PG_IT. A PAT has the same structure as a program association table
structure defined in MPEG-2 standards. A PAT can be modified to have a
structure in which PMT information recorded in a PMT packet only for a
predetermined program can be referred to when it is recorded. PMT
configuration information contained in a PMT packet is recorded in a PMT. In
addition, video transform information according to the present invention is
embedded into the PMT. TMAP is a table which maps times to positions
(addresses). The structure of TMAP may be the same as that of a DVD-VR or
DVD-Streamer.
The video transform information contains a resolution and an aspect ratio.

The resolution indicates the resolution of video data contained in a bitstream in
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10 an original state. The aspect ratio indicates the aspect ratio of a pixel
and may indicate the aspect ratio of a display screen as occasion
demands. FIG. 8 is a diagram of the data structure of a video transform
information according to an embqdiment of the present jnvention. .
FISTITR SR o, T aigeb alndRielsr e aonas!dane dhapixel and may
Rivtiicatd Vg aspiet ratividéa elsplaptsdesen e rcncasidmgemsirisG
specificatians, is defined in the. PMT packet. The video glement descrintor ..
< or rebdgtin e LA s e e ot AT bR matior
amcondMB EGah, enitioGipcah o NtREG et etdeov elstiaconfpééavithi AFIG. 8, the
Vi t ' ich is.vi ransfor ' i .
e R e G A R P ARGkt A video
delsenipnd da3eripide accadiogriabieEpiapediicationsds esbinadriraiig PMT
ratig.qf i - Fcﬂq% olowing - -
?(g(?n% Ité omge \}&% éogtrans oﬁén%g@%f%%: contng R-g(i]ﬁlé ’thgyé%%@%rﬁ%fr?trm ation

dégldmiiﬁg Wh@@j@@fbﬁﬁgdé@fﬁpﬁﬂ(MPE&dniWE@%@@ﬁMﬁ&&hﬂtwideo
h&’é'lzc‘to%%lﬁl?ees M@ﬂ[cahsﬁﬁequﬁ?ﬁ@wa@@lﬁ!@ﬂpw&&?iyef&’eo transform

"descriptor _tag" denotes the identifier of the video transform descriptor,

"H&@Wﬂ@@ﬂ%@é@m@raawtsiﬂwﬂm@ iﬁ@éwﬁqm@fmmviqeo element
dgSSERbRsr. harroNighs iz ndRiIntesR Anster il EsRUUHR e SAUIRH and aspect

size" denotes a vertical resolution, and "aspect-ratio-information” denotes

dintigséihe0iigp datpafprcreeasssierhy Hddolmrdpanmempias the
drfgedan PR ekt riptoPERBRaiRe M APLREG Y d ctakigt descriptor.

section_syntax_indicator For (i=O;i<N;i++) { descriptorQ

video_transform_descriptor() {
descriptor_tag
descriptor_length
horizontal_size

vertical_size
aspect_ratio_information

}

Here, “descriptor_tag” denotes the identifier of the video transform
descriptor, “descriptor_length” denotes the data size of the video transform
descriptor, “horizontal_size” denotes a horizontal resolution, “vertical_size”
denotes a vertical resolution, and “aspect_ratio_information” denotes an aspect
ratio.

A PMT packet according to the MPEG specifications is defined as follows.

11



} For (i=0;i<N1;i++) { stream_type reserved elementary PID reserved
ES_info_length for (i=0;1<N2;1++) { descriptorQ; } } CRC 32 } Here,
"stream_type == OHO02" indicates video data. In other words, when
"stream [tY8&rograthiWap_ SREGRPTOT()" 1S a video element descriptor
describing #mgevideo data. A video transform descriptor according to the
present [nveetion_5ystambdideied into a video element descriptor as
follows. TS: program_map_section() { table id section_syntax_indicator
For (i=O}i<N;i++) { descriptorQ } For (i=0;i<N1;i++) { stream_type
reserved ew;a{uiﬁjﬂ reserved ES_info_length for (i=0;1<N2;1++) {
descriptor() [ sédedptérgnsform_descriptor() { descriptor tag descriptor
length

}

For (i=0;i<N1;i++) {
stream_type
reserved
elementary_PID
reserved
ES_info_length
for (i=0;I<N2;l++) {

descriptor();
}
}
CRC_32

}

Here, “stream_type == OH02” indicates video data. In other words, when
“stream_type == O0H02", “descriptor( )” is a video element descriptor describing
the video data. A video transform descriptor according to the present invention

5 is embedded into a video element descriptor as follows.

TS_program_map_section() {
table_id
section_syntax_indicator

For (i=0;i<N:i++) {
descriptor()

}

For (i=0;i<N1;i++) {
stream_type
reserved
elementary_PID
reserved
ES_info_length
for (i=0;1<N2;1++) {

descriptor() [

video_transform_descriptor() {
descriptor_tag
descriptor_length
horizontal_size
vertical_size
aspect_ratio_information
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horizontal size vertical_size aspect-ratio-information }112}} CRC 32}
A recording method according to the present invention will be described
on the basis of the above configuration. FIG. 9 is a flowchart of a

recording mejhod according to a first 5 embodiment of the present
invention. Referring to FIG. 9, a recording apparatus generates video
transformGRfaration for a received MPEG TS stream, embeds the video
transform!information into a PMT as PMT configuration information, and
records the PMT in navigation data area which is separate from an area
in which|a program is recorded in step 901. Here, the 10 recording
apparatys can record PMT configuration information in the form of a PMT

packet instead of a PMT. While a PMT takes less recording space, the
PMT configuration information in the PMT must be rearranged into a PAT

packet Al§EPENNE RRIMAbafs Hem BRPRRESN YA MIPE Witibsodescribed

Oyl igle taSRAGICIHINaMAREBHigliraAsket and a PMT packet are
recorded, 15 rearrangement is not necessary, but a recording space for

the PATFﬂ)ch?eRS%HOM@F’M‘Pf&a@%‘Pﬁﬁ@%&%@@%@%&'&&&a@aﬂ&?&tus
exiraRigime MRERJ Sravepkeh 0bRiBIIr R rehPREIEEFIIiDUds seavgnigd

PR HEl G e 0B AR NGB AL PR R SR TS
asgredmsiem96ds \Mbatitriolorsectstha iRfSFr2atipadkes andN TPASTRIATKet
R A BB RSl SRS o nicn
Ceepaessautian@ousbanarichivhdipragtiane Kivesordeeihasted-88110 Kere, the
f e R e b AT
aANVIPEA&KeS isisezad nita WMdh vidéaledado b thikesriess recording space, the
PMT configuration information in the PMT must be rearranged into a PAT packet
and a PMT packet before being transmitted to an MPEG decoder during
reproduction. When a PAT packet and a PMT packet are recorded,
rearrangement is not necessary, but a recording space for the PAT packet and
the PMT packet increases. The recording apparatus extracts an MPEG TS
packet of a program whose recording is requested by a user, encodes the video
data of the MPEG TS packet in different way to original one, and records the
encoded video data in a program area in step 902. Whether to record a PAT
packet and a PMT packet together with the recorded video data is optional.
Either of steps 901 and 902 can be performed prior to the other. Alternatively,
steps 901 and 902 can be simultaneously performed by a time division method.
FIG. 10 is a flowchart of a recording method according to a second
embodiment of the present invention. Referring to FIG. 10, a recording
apparatus receives an MPEG TS stream into which video data and hypertext
data are multiplexed and changes the resolution of video data when recording it.
In other words, the video decoder 51 decodes video data in step 1001. The
video encoder 53 re-encodes the decoded video data having a changed
resolution in step 1002. The filter 55 provides hypertext data, into which the

MPEG TS stream is demultiplexed, to the MUX 57 in step 1003. The PSI
13
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data are multiplexed and changes the resolution of video data when
recording it. In other words, the video decoder 51 decodes video data in
step 1001. The video encoder 53 re- encodes the decoded video data

havin ch ed re qutlo in te The f|| er 55 rovides xt

oA R L R e b N ke

imataio‘rﬁﬂﬂﬁhqoﬁﬁ} itﬂcgﬁmvaﬂeo&ﬁeyaeetatescanpﬂbemiﬁép videés. The MUX
%f.%ﬁ{“ Qﬁ%rs téoé'n%a V' Mgran %%de d%l‘”b (ltzg'edvt' 8 a/(;j)e ertext data

ement escrlp orin’s ep e enc
vat&baiﬁ@(arﬂnbataﬁultbftar)dhﬂlﬂxmbypatept‘dﬂé aﬁ'dweu&nﬂsdihg eppdratus

'E;&'HB' rgi?gﬁ ﬁ@?rfﬁ% S\ﬁdr%? ?tr cM? information
configuration i IOI‘I Inc e VI orm Intformation
wammm%dapwmwmmu@ddadhe thdeoo@lerﬁ@mele’sdapwmtoam a

prog m arggéé?r?asét?epl%gg%w?éﬁ)ck dlagram o a repro%ugcigranlg%aa

apisaraisaieeortiBigrol tHy .10 present invention. Referring to FIG. 11, the
reprodugig 3R ICHLERM 8‘?8% TGt geé’p&B%Piﬁérﬁccordmg to the

information extractor 6, and a reader 4. T e read bitstream
dRHeseNd ivetioansiBefeifoentaid@ frbh thelikepsoducingapgasatus includes a

e A m@ﬂéﬁféﬁwrrﬁ&ﬁr&%ﬁ WLRAdSNEIIRY ATSTRION  The

from bitstream data read by the reader 4 and prowdes it to the decoder 5.

Tieade detansls bilgiasmdaia BRSGAAS deansiRET: N HEIALPS e a disc 300.
reigsringds thesdae masshemBidQiraalinns Blaatis AN Phsform information

embodiment of the reproducing apparatus of FIG. 11. Referring to FIG.

1@%@%5&%&%@@@&%&%&%@4@&@WQV'Qﬁemwwea@eﬁoﬂ%é The
Ags0686153 R gsiakieendaeh adtankPan BRliRaIERA@5etethng to the video

hypertext data decoder 63, and a blender 64. In this embodiment, the PSI
pté?éﬁf@mé’}g%maﬁarhs the video transform information extractor 6. The

reader 4-TeadeahipseATHBD AR 2P hesrbrsdaRBIRYAUPIRIIaS of FIG. 11.
storage medium_and outputs the bitstream. Video data (and audio data)

APPSR [Fitd Pl BERIPAHRNAARRARIHE RS FRARel Ay DEMUX
vBtr @ hdsansdestdnioTmaticudiasdeeedsnBiplerreiashe PiSteamenes, a

e e e e et e e P
Daldd Xe80islprowitiple xastHee sty ermsioimvistieenciatianagidia ctaics.
hypertezilhdeaggéggtrjép Fggda Igft%E[rr%%tﬁ? ?rgreﬁ% Ef%c 500 used as an information
storage medium and outputs the bitstream. Video data (and audio data) and
hypertext data have been multiplexed in the bitstream. Particularly, video
transform information has been multiplexed in the bitstream in the form of a PMT
packet according to the present invention. The bitstream is output as a digital
signal or input to the DEMUX 60. The DEMUX 60 demultiplexes the bitstream
into video data, audio data, hypertext data, and program information data. The
filter 65 filters the hypertext data and program information data to output
necessary hypertext data and program information data only. The PSI parser
66 parses video transform information from the program information data and
transmits the video transform information to the video decoder 61. The video
decoder 61 decodes the video data according to original resolution and aspect
ratio (video transform information) provided from the PSI parser 66 and provides
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filter 65 filters the hypertext data and program information data to output
30 necessary hypertext data and program information data only. The PSI
parser 66 parses video transform information from the program

information data,and, transmits the v ransform information t

e 1o Al R 1 B et s ARBo R 52 Gecodes the
aamdmﬂMgta)amgmal/reeslmmdenudadpmm|craiaie(\lmiacstrandfomput device. The
mform t| n rowded fro se 66a d |des 14t e deco

B e A et B B code R B S R B B R it 65

Caital @mdvpnlemm dee@tmmmpemtmmb cdmmm mgdnlmddmntﬁéu dévViecolghder 64

R s R e e RTINS lencing

and provides the deco ertext data't
blender 65 Mmaanmherd@t@bwdhﬂaethﬁﬁextUatﬁaf&fmg:ﬂotftﬁe 13, a

Fféﬁ%iib@lﬁ&%iggﬁéél@s ﬁ%ﬂ?a%‘@%ar%%‘&ff @%Q%B%Fﬁr?éfﬁ éﬁaerﬂgrma’[lon

eferring to a reproducing apparatus includes a re

v atanSommaniolipiexer EXabldion) &7 eeRPioMpl¥e0.(RENexjemder 61, an
Da%'&'i%é&bc?e}”éﬁoadm 065 61 ) g”é{@@r%%c%dﬁé@@r @xft'laee[tg%e%gd%r 63, and

parser 66, a hyperiext ata decoder nd 10 a er 64. Particularly,

i thiensiapBdimdtartinglany, patkés emrodcandtie helrarsaef§, iadiacluded in

“’t}‘?eV&&%H@t”éf%[Ha RO B SALRFHAT r@rb‘?rﬂé%ﬂeé&n%?&e%%’ 6F80?ded
the PSI parser 66. in addition, unlike the reprod ucn%%ép aratus of FIG.

1SeRAERIJIRMSher fhet RRRRIEGNe IRERINOB7 ERogHang
BeAmE IrracliseAabWaEhds @ AN aHaNaER Bt rgavusdim and

outputs it to the video transform information extractor 6 and/or the

DEMUXI 68, fereer dat8aan @ Rilalraamdy amerdiserfq waighisandatasmation
nAvdiRlRxerbidhRe DS HeARINBEdkiONidBS (RATEH AT eI MiiRsh extractor 6

transform information, which has been recorded as PMT configuration

iRaRLiBA %M%@Q.gavmaﬁatarﬁgwemﬂﬁ?h @@%m%ﬁxt data have
tigasionin RSl RéR MatiepRstrasier. 6.1MRRIVIASS, ke stae N{aerataideo

extractor 6 extracts the video transform information and _lprowdes it to the

READRIX B QAR WHAB HRES RG81 T AREeERRUME GRIHIEX R the

bitstieast andibe ddew fRNsie dataiasacden sutpulputte dietabeenainsform
T ngEMUX 60 demultiplexes the bitstream into video 25 data, audio

”ﬁ%’é’rrﬂe% 5%1?5” 'd program information data. The video decoder
61 decotles theevdemesaanordiagidn esigietoieselutiaotandeagiped transform

a0 (v s o O T AR BEAMESC P IS S Qa0 er 1. The
REMUX 67 multiplexes the bitstream and the video transform information to
output a digital signal. The DEMUX 60 demultiplexes the bitstream into video
data, audio data, hypertext data, and program information data. The video
decoder 61 decodes the video data according to original resolution and aspect
ratio (video transform information) provided from the video transform information
extractor 6 and provides the decoded video data to the blender 64. The audio
decoder 62 decodes the audio data and provides the decoded audio data to a
sound output device. The hypertext data decoder 63 decodes the hypertext
data output from the filter 65 and provides the decoded hypertext data to the
blender 64. The blender 64 blends the video data with the hypertext data and
outputs the result of blending. The program information data is processed by
the filter 65 and parsed by the PSI parser 66.
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extractor 6 and provides the decoded video data to the blender 64. The
audio decoder 62 decodes the audio data and provides the decoded
audio data to a 30 sound output device. The hypertext data decoder 63

decodes, the hypertext data qutput from the, filter 65 and provides t .
decodo BRI g R R e BreRe AR pe desoribed
valeth ddiasigtof ties alpmreest aiidaiatid noutputs the result of blending. The
program-information.data is pracessed the filter 65 and parsed by the

Do marECad s A TRNRIRR S TERIA NG Hiehaa ARCAAIRGHS S e
irehodimeitithod thessprigsehtdnvbetioesis Biefleeralgoiee d&hfitdyrtienideGtransform

ﬁfﬁfﬁgﬁbg%’r‘r‘ 3oL %R@ggﬁ%ﬂ%ﬁﬁﬁ%&i}fﬁﬁﬂﬁ% ﬁ%@?ﬁﬁ%‘tﬁﬁ”@o‘}g‘?@?&%ding to

resent inventon. erring to e video transtorm
irferogtam txbaoep®decetiiostira/decodfiy drinistemfttdibtionhe PMT

iﬁ%@@ﬁ%ﬂgﬁ#ﬂ&rﬂ@%ﬂ%ﬁ%& LERERAHFEARAE %?ﬂpa‘?foim € reader 4

) configuration in or_matlon contains video tran_ orm .
ineadsadiditsTeameatielpregthna ibisiepaii@? andgregeamitsnisie pheqdecoder 5 in

f‘é}egé“'i‘%%‘.itsﬁﬁgﬁj&g&&&fi’g%éﬁ@lé&%@ H0BidheLrconPlin W @B'ﬁgﬁéform

ne bitstream an e video transform 10 information into a digital sign
Ardormzidon fiatech aigdalesigpabducing method according to a second

embodifpgit pf {ae,RIEHRALIN G Y AL BAIRIHESHehHE é&&ﬁﬁrfgfi‘g%{ $econd

reads an MPEG TS stream, into which video transform information has

RBRosIMenEREINaPraMg N dRYigRTon RESANKIDI frif R therreader 4 reads
g ORdSTIHS HEBMP R WhiRFPABEH SR ARALIrotAPAREHHAS been

apparatus reads and reproduces the MPEG TS stream containing video

e as FMh radigie@tion inioamadioneomitie HsstRO0maigsutputs the
theHREEMEXRR SermyisRipxesothe MRESodigchitpapberatLl oaxH e Ma8%eproduces

500 into video data, audio data, hypertext data, and program information

Mps'%&) T8cireain ﬁRBF%@i@%HtS’rﬁ?sC*ﬁférmbi?B @@%Gﬁﬁﬂ ﬁ%%%r&%q;ﬁt a
hyip@higed dasa iafigRroghashisferarato hdateEin 9te B d 2etnultifdiel the MPEG

parser 66 parses a video transform_desc_ra)tor received from the filter 65

aha pHEATREGRE 15aradhe g6 aaNURPnY desdifbra A datd WRedst data,

6dnia pstrirddOAforitatisie asledadaefl deodahtheiveees gatsoieierfingring to
to the video transfarm descrié)tor s%hat the vi%%o data.can have an
BRI YEES

PHYRYl RESABERY iNVABHeS 182 GRRESydakR Ly g 1503.
andépPRBIpaned oeiptsdbe dadddedramgdirrdaladorprouedaiuteltrdeviee filter 65

(%r?g %%\?igeig ﬁ%%pp}a?ggd -\I;Ih eg)fpfr% ())(Fm descriptor to the video decoder 61 in
step 1504. The video decoder 61 decodes the video data referring to the video
transform descriptor so that the video data can have an original resolution in step
1505. The audio decoder 62 decodes the audio data and outputs the decoded
audio data to a sound output device (a speaker) in step 1506. The hypertext
data decoder 63 decodes the hypertext data in step 1507. The blender 64
blends the decoded video data and the decoded hypertext data and outputs the
result of blending to a display device (not shown) in step 1508. Therefore, the
video data and the hypertext data are displayed in an original state.

FIG. 16 is a flowchart of a reproducing method according to a third
embodiment of the present invention. Referring to FIG. 16, the reader 4 reads
an MPEG TS stream from the program area of the disc 400 and outputs it to the
REMUX 67 and the DEMUX 60 in step 1601. In step 1602, the reader 4 reads
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data decoder 63 decodes the hypertext data in step 1507. The blender 64
blends the decoded video data and the decoded hypertext data and
outputs the result of blending to a dlsplay device (not shown) in step
%The efor the 0wd§l d the h rteé ata areg layed i 00, and
g‘iﬂQ A ERETo e AR VST 87 SRS K300, an
tdme Muidoetraheﬁbmemfofmhmpreeatrammmlgena@mg|ag=’tlttl'F mf‘nckéi teesed on
I\él.lzead an MPEG

TS stream f pm the
S AR S R P i e pemux
Sﬁé’p 1802, RieMebti 617 ArekipdekePMa R EGUFSistréaforaraditmeffiliTtipacket into

SRR LA PSR 60 e R SRR R e e s
irstoeaationoavid g slatis sathe PNkl duketrtexhe 2 MUk pBYyrahe iRFBIVIAXoN data
o e S e R D i S RBStRe0 HHBhex data
iigtod/RIeg r@@ﬁanmr@i@tﬂ@redaiﬁo@rﬁﬁpdb@%and’ Peoyicden inemsfemoindertaation
"éﬁfﬁa%tjo‘?%“ Vrflter 9@88ﬁf&rﬁ%%fﬂﬁ?fH?QrPﬂé%BH%BQﬁ&SS%?éY]é’fﬂ?ﬁ{@é‘écnptor

data and program information data in step 1 e video transform

iffolineariog ocd@eRasr 6 hiovitrs 1Adko trahefuiseminaasitibladagedes the video
t@éﬁ%@éﬁﬁ@ﬂﬂﬂ@ HadB thendidem deraaeiieh 'ﬂr?éexﬁd@pﬁaﬁgﬁ)W%%scnptor

decoder 61 decodes the video data referring to the video transform

iSRRG (feoidatrrashave daseriptonl resahiandvrien 4§87 earf he audio
*@é{@o@éP@g'aébb%%;lqﬁerhlﬁu%%%@%dﬁlﬁﬁﬂg'méieeeenéé?aeia@esﬁa toa

the audio data and outputs the decoded audio data to a sound output

RN @UpELREMGR Wﬁrﬁﬁéméﬁgﬁt d&ﬁ%@&@@@ﬁ@dﬁ;a decoder 63
agsesigssecipsEiexdbad issedpl B89 Theiiandatied ddasiendiahe decoded

decoded video data and the decoded hypertext data and outputs the

rMQﬁPcﬁ%ﬁ& éhe d&%?ﬂﬂgme@r&@«tr@%@qﬁ%ym@fébthelr@swé}fe%@dmg to
iRicadribeshynantexseaia s displayeddreatherigit g@ieand the

The above- descrlbed recording and reproducing methods can be 20

R5ERY S8 RTE ASARYE IR @y iiea {8 de segments which

COmDOSEh&QbU@@f@éB&m&ébh‘ém|Mgé¢kﬁ&@@b@9mﬁ>glﬁﬁfeﬂﬁ©§éa@&m©@
ams are reco ded in a computer

skilled in the art. In addition, th
A Ba AT RS RS ar RS RELHH SEABy 4 BT FomPose

tltl%q:bmgeahmr@mbmeds@fummedirw aothisperdrogaamdidkilled in the art.
bro ram. The computer 2 adable meqlum

d ﬂé’%éﬁlﬁrﬂr F1e88f % Hé‘c%r%‘?ﬁ@pu er reaggb?e medium. The

programs are read and executed by a computer, thereby realizing methods of
recording and reproducing an MPEG broadcast program. The computer
readable medium may be a magnetic recording medium, an optical recording
medium, or a carrier wave medium.

As described above, according to the present invention, video data and
hypertext data can be properly reproduced even if the video data has been
re-encoded in different way to original one.
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medium, or a carrier wave medium. As described above, according to the
present invention, video data and hypertext data can be properly
reproduced even if the video data has been re-encoded in different way

t&griﬂinal gne. é? What is claimed is: 1. A method of recording video data

[ ' rage medium, the method comprising the steps of:

(a) decading tAenvethrodlatapbdigieg cddizogdhaia de codiedovidabarasidrage medium,
o&iffgre%tﬂ%a c:‘[8 oriﬁisr?ﬁll (%Eg;séé:e% ge?,erating video transform information

Wﬂlcms {0 be Persirad o 1or coalhg the video data into an original

state; aifd) ([d@codmditiethielgeatated video transform information and the

- dvideo data. 10 2 Th ' in. st _
A EA8  e o L U ESAdRecpe
differen{ ¢ geingitating aidedgirstore 8B MEH®Methiol isf iddimreferred to for

- . acting the ofiginal
R e R B SR Sl B Y mprices the step
of (c2) &krgesnidiag thiggrnergiedivides. rarsiamafwmetiascandiige

v}gg@ng?@e@\ﬂaégfggﬁ‘ation storage medium, the method comprising the
steps of: (a) separating the video data from a bitstream containing the

video Qata and hyperte>§t data anql de_coding the video. d.ata; 25 (b)
encoding the d?ﬁ@‘i'ﬁétMtS’&%fd@EHPﬂ'ﬁﬁf&’?e‘m_‘@bé&(85'%}ﬁbg%'sf §coding the

generating video transform information which is to be referred to for o
deeeRmies! tHeee-datbardnadidicadae et g diftesee! sagolyiion to an original
nayitiplexing the generated video transform information, the re-encoded

video data, and the hypertext data into a bitstream; and 30 (e) recording

the multiplexed bitstream in the information storage medium. 6. The

method ®f claimiy WREBH Stem(R) Sommsiens siepPdngdhfrises the step of (c1)

extracting the original resolution.

4, The method of claim 3, wherein step (c) comprises the step of (c2)

extracting an original aspect ratio.

5. A method of recording video data in an information storage medium,
the method comprising the steps of:

(a) separating the video data from a bitstream containing the video data
and hypertext data and decoding the video data;

(b) encoding the decoded video data in different way to original one;

(c) generating video transform information which is to be referred to for
decoding the re-encoded video data into an original state; and

(d) multiplexing the generated video transform information, the re-encoded
video data, and the hypertext data into a bitstream; and

(e) recording the multiplexed bitstream in the information storage medium.

6. The method of claim 5, wherein step (b) comprises encoding the
decoded video data so that the video data has a different resolution to an original

one.
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decoded video data so that the video data has a different resolution to an
original one. 18 7. The method of claim 5, wherein step (c) comprises the

step of (c1) extracting the original resolution. 5 8. The method of claim 5,
wherein step (c) comprises the step of (c2) extracting an original aspect

ratio. 9. The method of claim 5, wherein the bitstream is a Moving Picture
ExpertsGroup TMPEEhtdrsoiasiod sivearejrasi sty ncprisessiee thiep of (c1)
s(te%ro(f: :ILO (d1 erpl?ﬁg rin%otp% (\)/ideo transform information into a program

map ?aE)Peg( ‘P)r%ac 15 ePorerbeing multiplexed. 10. The method of

claim 5, wherein step (d1) comprises embedding a video transform

descriptgr into g, Vi I n itor. 15 11, of clai

wherentine vidi (oo T el e d B A bi6h of (2
vexticditieg dlotiginadaspesip@diaatio as variables. 12. A method of

recording video data in an information storage medium, 20 the method

comprising the steps of: (a) separating the video data from a bitstream

into whigh the Videneiiteapotgipe Aextheieineenhitsisramdsaadioving Picture

. A

_ . . sform infor hich is to
b teferbedding the velesdirangiervidatoaartivndrie arieariatamapijable (PMT)

r%%%@pgémgggﬁ@t%Mjg%g(é@_nsform information in a navigation data

area of the information storage medium; (e) multiplexing the re-encoded
video data and the hypertext data, which is to be reproduced together

with the \ideo Fi@ iih GUHELIRAMBANM AR SRE N HIARYLPEN R dding a

bitstream in a pro&gam_area. of the information storage medium. 13. The
nfidRedranefarm CesprBliHtRBHstROPE 8NVEoRdIPiRture Experts
Group (MPEG) transmission stream, and step (d) comprises the step of

19 (dl) recording the video transform information as program map table
(PMT) ganﬁguﬂﬂﬁowﬁ{m%fﬁgﬁlm 10, wherein the video transform descriptor has

a horizontal resolution, a vertical resolution, and an aspect ratio as variables.

12. A method of recording video data in an information storage medium,
the method comprising the steps of:

(a) separating the video data from a bitstream into which the video data
and hypertext data are multiplexed and decoding the video data;

(b) encoding the decoded video data in different way to original one;

(c) generating video transform information which is to be referred to for
decoding the video data into an original state;

(d) recording the generated video transform information in a navigation
data area of the information storage medium;

(e) multiplexing the re-encoded video data and the hypertext data, which
is to be reproduced together with the video data, into a bitstream; and

(f) recording the multiplexed bitstream in a program area of the

information storage medium.

13.  The method of claim 12, wherein the bitstream is a Moving Picture
Experts Group (MPEG) transmission stream, and step (d) comprises the step of
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14. The method of claim 13, wherein step (dl) comprises embedding a 5
video transform descriptor into a video element descriptor. 15. The
method of claim 14, wherein the video transform descriptor has a
ontal r |on vertical resolution, and an asp ect ratio as

R e MR R e R R R ahia BT
M@Jratmunfomﬂhoh .video data which has been encoded in different
way to original one and video transform information which should be
referred to for decoding the video data into an original state are recorded,

the metidd corhipeisiaiitbd etepainofi 35whkeresdatepy{ddd clatzpands embedding a
WBENSHIGE IR RSO ALY raflion e fagelor
nformatio rom a navigation data area; and (c exing the video

data the hypertext data, and the video transform information and

outputting the Fﬁ?é%%ftﬂ(‘)‘&ttﬁl?i%!]g e %eTQ et &%8]:’[?5?1' ot descriptor has

further comprising the steps o decoding t e video data re errlng tot
vidboriransto neselidiatatoMerticpt eksrlitipthangdpttespdataatindgyariables.
blending the decoded hypertext data and the decoded video data and

outputting the result of blending. 25 18. The method of claim 16, wherein
step (a) tdmprisésaidwd ) eevedieiBivides Brte fro®ranpnfenmrtyn storage

”rﬁ@%‘ﬁ'ﬁ?lﬁW@?Wde@d’éﬂ%rﬁ%%%%é@ﬁaeﬁ%d%@lﬂ Hﬁfére?'ﬁq/ﬁ‘)‘?to original

hypertext data have been multiplexed, step (b) comprises reading

POGT IS HE el LY B TRORHBTON S0 Y SPHIE e SdPkERFh g fpedecoding the
RS ERIBIRHB HSMAHANAR SRBSEBIEPME nRettR] Bangstish e steps

read PMT configuration information containing the video transform
iMrmation, and step (c) comprises multiplexing the MPEG transmission

stream rH?ﬁ‘j||E’Wd&‘ﬁlﬂ§§@ﬁﬁd)lﬂcl}&5&t@9ttaﬁtéeﬁémWEP&%@%@O

19. A method of reproducing video data from an information stora
apégl%rea and

medium(f m@mg.w&%@%ﬁ%m nalopBRaHYEh a8 RAYigatian
original (enmanipledeg trrnsfasd dieMpEoyvarnexshatddhrireievribEtransform

for decodlng the 5 video data into an orjginal state are recorded, the

n@m&&aé%&ﬁgr@{ng [thy%fesult of multiplexing.

17.  The method of claim 16, further comprising the steps of:

(d) decoding the video data referring to the video transform information;

(e) decoding the hypertext data; and

(f) blending the decoded hypertext data and the decoded video data and
outputting the result of blending.

18.  The method of claim 16, wherein step (a) comprises reading a
Moving Picture Experts Group (MPEG) transmission stream into which the video
data, the audio data, and the hypertext data have been multiplexed,

step (b) comprises reading program map table (PMT) configuration
information containing the video transform information and generating a PMT
packet based on the read PMT configuration information containing the video
transform information, and

step (c) comprises multiplexing the MPEG transmission stream and the
PMT packet and outputting the result of multiplexing.
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(a) reading a bitstream, into which video data, hypertext data, and video
transform information have been multiplexed, from a program area; (b)
demultiplexing the bitstream into the video data, the hypertext data, 10

and the video transform information; (c) decoding the video data referring

to the video transform information; (d) decoding the hypertext data; and

(e) blendihg thA desthdetofideorodtaiagd/itecdeatzdrdrygeitdat datiooarsiorage

Wsiinaineien gLbleing, 1k 20 Tiemelied ol A IEPR orgina
step ancompnses extracting the ~video transform information which as
bees @ncbéddedramtsfamndgfarmatam tetbieh( B T)bhekefe2@d 10 Thedecoding the

R AP A KSR RSO AR st
imformation comprises the original resolution of the video data. 22. The

method of glelhd A RIRA RANY _ﬁ{ﬁé@;%ﬁ@;fﬁ%@%ﬁﬁm%d video

comprises an original aspect ratio. 2 _ erein
th@ngieamrinieforaiigifdravatione hasuibelexadbiated asagrageaneansform

e S S A

vengtH e eddaqitiansfrmanepaatienio as variables. 21

(c) decoding the video data referring to the video transform information;

(d) decoding the hypertext data; and

(e) blending the decoded video data and the decoded hypertext data and
outputting the result of blending.

20. The method of claim 19, wherein step (b) comprises extracting the
video transform information which has been embedded into a program map table
(PMT) packet.

21.  The method of claim 20, wherein the video data has been encoded
to have a different resolution to an original resolution, and the video transform

information comprises the original resolution of the video data.

22. The method of claim 21, wherein the video transform information

further comprises an original aspect ratio.

23. The method of claim 22, wherein the video transform information
has been embedded as a video transform descriptor into a video element

descriptor.

24.  The method of claim 23, wherein the video transform descriptor has

a horizontal resolution, a vertical resolution, and an aspect ratio as variables.
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