METHOD FOR RECORDI NG AND REPRODUCI NG VI DEO DATA 5 BACKGROUND OF THE
INVENTION 1. Field of the Invention The present invention relates to
a nethod of recording and reproducing video data, and nore
particularly, to a nmethod of recording and reproducing 1o video data
and hypertext data. 2. Description of the Related Art Video data and
hypertext data are multiplexed in ital broadcast signal. The

vi deo data and t hedMky, EQR BE@QFH?'(N AN RERRQDURING S/ IDEGDAT Ay
MPEG transni ssion (TS) stream A user receives and records an MPEG
TS streamin 15 an information storage medi um and can reproduce the
MPEG TS stream when he/she wants to see it. FIG 17 is a diagramfor
expl ai ni ng.the problemof prior art. Referring to FIG 17, video
data (a) ahd hypertext data (b) are separately decoded and conposed,
so an MPEG TS stream i s repr BACKSRAENShOFTHE [MVENTIONiI tion (c). 20
However, when, the Igzi]geg da@a éa%}i n the MPEG TS streamis decoded and
video data (&N PLFVERISY her way i s recorded, the video data
(aN) and the hypéerHesresaiatiaveribn a8181d3ab aﬁh@ﬁ%ﬂ'dr@@?&@g%d%ﬁroducmg
di spl ayed during reproduction. SUMVARY OF THE | NVENTI ON"25 To sol ve
the above- destd§%gaiapaRhMare particulagyqle aEeihad ‘dfrEFWQ”@r%W@PVOdUC'”Q

i nvention 40 \pQVHAE dRIKperneRdARParatus for properly reproducing
video data and hypertext data even if the video data has been
re-encoded i ré-di ff ﬁDU%Wiharﬁﬁ!&l’[@ddﬁfded and an infor matl on st or age

medi um therefor.
enbodi nent, there ?jse%%g\éﬁgwg% a {%ﬂeﬁﬂh]ﬁ;ﬁr é%gﬁd?nwga gg{as?@ﬁal.
an i nf or mat i okhesvideadetanarl hbmhypé’he)drt@ﬁmade fravcdnitied int the fetre;mi; adfiPES)

decodi ng t he ( (of0) ded |de

i frer ont  vay 45T R eafl 5 LEG PGy e 8RO Feute AR T Sream in
i nf ormati of Vi iaformatibo stmagjeah'edﬁmdahd choregledach ihg MPEQ/THegedmvehen
into 1 an ori st at e; d (d) recording the generated video
transformi nf%lﬁhe{‘f"%mtgﬁae f'he re-encoded video data. In anot her

enbodi nent, therefig, wm/ad rem e dy@thigihg ﬂf@@@fdﬂ)ﬂé?ﬁoVPﬂ@Oart dam@fetrmgéta

|nformat|on st or age .ned he net hod i ncl udes the steps of
FIG. 17, video data {(a) and hypertext data (b) are separateiy decoded and

composed, so an MPEG TS stream is reproduced as shown in a composition (c).
20 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
25 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
30 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



5 separating the video data froma bitstream containing the video

data and hypertext data and decodi ng the video data; (b) encoding the
decoded video data in different way to original one; (c) generating
video transforminformation which is to be referred to for decoding

the re-encodegh yliglea dakaahdid r8or8ingth8dknesiéd ﬁde@'ﬂgnéﬁ}m mformatlon
nul ti pl exi ng the generated video transfofm i nfornation,

re- encoded vi#¥bhgdencaded viseo kigifer t ext data into a bi tstream and
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nmedium In still another e rovi
recordi ng vi dida irdamn mfcmmatonuahcbragermedmnst6hagmthmﬂmmmde§hbe sephad (a)
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into an ori gitsh isstodderretdredd fodepasiating e rBerRbase JidebdrRea intaas bagimal
information in a navigation data area of the information storage

medi um  (e) A€ B dﬁ”'i‘l%’é‘x@g the oepriaiRsvigeq Eansfatm infaanatiaa, the
hyper t ext {glatia,eneBbER vlo%otc%t%%nﬁrqg% @gﬂé‘rﬁ&t %&9@@553\4@(&5 éhgd {@g J&Drding

data, into a bitstream an ding the multip tream
in a programife ealiglexekbiisiemmiatthe infetroatiagestonageunediqn. achi eve t he

obj ect of the preggat, gﬂéftﬁgf élﬂpocciﬂ"rlé% Third @hg@ﬁ%%('gﬂe‘?ﬂ%cggtbggﬂrdmg video

i nformati on storage nedi um i nc VI deo
encoded in ZBtalinf &rirdoimatan sttcmrageln@dwh ohbe naatibd indkolet itlzen stieps of (a

i nformation eferre for. deco t i,deo data

nto an ori o e aTaete YiBeb LBy S B e PRE R e g e

1;] urther i mg I u@pgrtaxtldiama ded muftipmwed(hmeibcbd@gtthemdebtdaté he) gmdﬁihgiﬁiea
ertext dat i,spl a t he vi ata, an rogram

Cont gur at | orfeaaiEt NEEELE B eriviu tn ofdipthore” S Feperdooier

Preferably, thssidraeiafdiaiadion Whihaydh Be defefred a0 thriddRoMingeRe Vﬁéﬂﬂa@d Mo

information are pultiplexed and recorded in a program area, or the

vi deo dat a, W‘Qi"lh%llséataaﬁdé recending Hee agpurissidemiransiesn iipMasioayea
and recorded HaRiddf8n %aPe[ %%%T‘tl?é Pforniten tsﬂﬁ'a AR 3 ?hﬁ.ﬂ%ﬁlexm%the

information is recorded in a navigation dat area as
confi gur a9 oﬁeﬁpade%hdéoﬂﬂé’i anchthehypenexidataoviigh &s ot brerepiieiusedat a,

and the hypentexhodgh ihey w’ﬁ%%flifcaf mggé%qtsﬁ@é%ﬂfﬁﬁ@ HRlording B RUABIEEY

area in the formof a
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
25 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

30 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



5 Experts G oup (MPEG transm ssion stream and the video transform
information is recorded in the navigation data area as program nmap
table (PMI) configuration information. Preferably, the video
transforminformati on has been enbedded into a video el enent

descriptor aspdgrrilamsd, %ﬂﬂ%ﬁ@ﬁtﬂbgﬂ%ﬁéﬂoﬂh%fmlﬁﬂﬁbﬁ @%t‘ﬁbr‘é@& |riLﬁ navigation
transform descriptor has a horizontal resolution, a vertica

resol ution, JiRiagrea aspecerogrm sonfigualiaradiies. There | s al so provided
an apparatus for !\ﬁ&%’b@a@{@qhé%ﬂ%qi tAe aBPi‘oﬁjeﬁg rypfzrtewt data
he a or

i nformation storage aratus 1ncludes a
extracting viatesnuftiplaxéa and tewrdeqomttheptcgramaaream t‘r@dorrd@rf anmving Picture

i i - d h d
data i n i 11 PR EPEPIMRE R EM Sieh SyERET I et ide L RBGREHN VT§E8hon
data, and r eoslrcetionged/lrdtee riawgasd)mdma arshesmbdgram mhapcablegPMT)be

referred to for de%]](;'xf Q{ﬁ t he video data into an original state; and
a control | er $O8fiG PR %%‘?d provi ding the video transform

information to th@réﬁﬁ@wlgiethe vifeoRrRistsratihiormiahien hﬁ§%é€ﬁférﬂt%@jﬁé§$nt6 he
video transforminformation in a programarea together with t

re-encoded viReP BIEMENbACSEPIIES 8 w@ewéaaformrd&ﬁgm@ipmarﬁftbe Nﬁiepon in
a navi gat k@n tesfort dscripftf hiklal fdrizbR&) H%%ﬁJ d%%'ﬁfcb g?@%gé%nd an

demul ti pl exi ng the I nput bitstream 1nto VI
hyper t ext dataaipeéh@’“prﬁ@g'lﬁaﬁblﬁﬁf ormation data The 25 controller

i ncl udes a vi deo iR ) and
outputting the vi (T ??rsgeﬂ g%&{dﬁﬁ@tﬁ%@@ﬁ@ﬁe&%ﬁﬁﬁ@ réjf@-rp?ed to
f or decodi ng bilstreamiideo idfatraatior sioeageonegrunal Teappardtoe inchemsdefilter for
i ncl udes a VI vi deo data,received from
the demul tipl% egrgpﬁiﬁi\(ll@?égg%efﬁ%rgg@% ?blt%}gea@?‘ic%r@cﬂ fﬁeggg@ggfwe,, deo
data, and1:a raxiracieidesdso fiata, mdérﬁaqmir@(magjebb@ed?»ﬁidlemiat@me:ﬂffe!rledma to
transforminformati on an 'idif}e re-en Pr ef abllésfothe

control | er i fEISFe8NS TLPEEN tﬂ“&@’@?ﬁ?‘g&%&ogaﬁvﬁ@a{ewﬂm O tH

program i nf onfm@trhaorfwhizhes tdeé rdie@sd idRr depddihd %880 daldn® an original
gener ator for enerati ng@!PMT configuration infornati on contai ni ng

the video tr&RFoRM 8 COAFBIGHET G erifERBHPeMEingdheaidendraaforacket .

The recorder jk@eRafsH iee PMgrasonfiguration information in the
‘navi gation data area. To achieve the object of the present invention,

in one enBddi ment Argferably.dhe prapyderdacerdadhe video trangiprmdoiormgtion eo
data from an j.5f90BlIA084Sh8F R 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
25 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
30 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



5 nmediumin which video data which has been encoded in different way
to original one and video transforminformation which should be
referred to for decoding the video data into an original state are
recorded. The nmethod includes the steps of (a) reading video data

and hypert extizgahatidd B3 O Y é!ﬂa%fé?ﬁPMﬁ'ggnagk%gdim LR réJo?tﬁ?i‘lu@rF‘N/IT

information froma navigation data area; ) multiplexing t
vi deo to dat sonfigeratigpérieenationsn ahe aadoatien datde@oea.r ansf orm
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Phe hypert oxi o Hisd B ari Rl da HORTR pRoGa Aol (15 Pepdidd fideo
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d di : : L t: D i :
and ¢ he'dedodst AR hgerctoaie BRE e Viao HRL R HerHERAT iy KLASERiIEHhE
bl endi ng. To reskit ehpultiniexing ect of the invention, in one enbodi ment
nformation ot or ags hoB8hEERe R b RS 3AAAEa MelfRn ERfohuedif i oo
encoded i n didatzfrem amenortrationisgpragd nmn@mmdwhicdeﬂﬁetd@itafvﬁﬁdihdhas geen
i nformation whic houl.d be referred to for decodi ng the . video dat
nto an or 1 giapaed Bt st wal of hliinahdns S pes Tendioun jatnéon.aheh
for reading whdear staistereatiidppast@itg that\adeoBatanfocrcomaed stae arsed
ogram area and readi ng progr

in the form of itstream froma pr : gram
i nf or mat i on d%?%fggg cirﬁ? 5]%9?&'”9&9@%%9( RB¥ Bf &) rPABRGAISHERTo R WhiCh
navi gation dajidbcpd®a; hybeHede@atal ARDAHES MahSoph TRbHARIAXhARCH for
extracting the video transforminformation fromthe program

i nformati on dBklEplexed feom aipgrap) asear () semuliiniepng ihenjtstieamvintieihe video
data and the i ; L : : ;

the video 4 (PUEIHe Rberial BaidBh aUBeR I ANHERY iNpARMCE (6 MBHngtRe
i nformati 8h ejdacedatarefering todbe videorigpnsteemrietoanation; (dutedqulirekineg. The
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for hypertext data and outputting the 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
25 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
30 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



5 decoding the video data received fromthe denultiplexer referring
to the extracted video transforminformation; a hypertext data
decoder for decoding the hypertext data received fromthe

dermul tipl exer; and a bl ender for blending the decoded hypertext data

and the deCO%sY&rﬂ?ﬁﬁf&ﬁ{a@igﬁ%\%ﬁ@%HtHQvfdé% th i rin |ﬂform121l(z8ﬁ‘@ V\ﬁgctﬁnlo

Preferably, the reader reads an transm ssion streaminto
video data, el euipdtiag teeshitpémulinledag.a have been multipl exed.

Preferably, the wide é)qp}]arré‘t%ff@gﬁ’@r |r§€h93fegaﬁr Hgﬁluﬁ@ erx@ (?rdegrﬁﬂ&b%hﬁgth%

PMI' packet containin o tran min Ion a
configurati orbiistrbammta ibe.videroedata abbthe hhmrtexeduiai; aMc@wdeoMlet fopl exes

t he MPEG tansn _ssi stream,and the, PMI.packet..15 and.outputs the
result of rE‘ru chcrgfl qﬁ@ c{er? %{%ve%%lt ?mUtEH%"gr feéefﬁ’FBtf??fé%

appar at us f oremmtamﬂdemganslbdﬁmfdmﬁ@tlofnf mepértémfdata{faéttdﬁ@rﬁ@e%@@lng the
medi um i n which vi n encoded jn different

d
e Tl e Ra Shth SV EoTa S FRPURMAHRE AnaPBRJEHSE pipngind the

referred to fd@coaéach?p@r%ﬁtfa%tavaﬁ@ﬂledﬁc@dbawe@rua% Al BatouttiRf BeabsuI2d
recorded. The apparatus includes a reader for reading a b| tstream

into which #'@edn@ata, hypertext data, and video transform

i nformati have

derul ti pl gger forth'g]%r‘?tﬂ}J tbgg%ﬁdﬁ? add eag %E E\?@a%&?eftré%tnwentgwglecg
data, the hypédexsaiadaydip daiad amﬂéwypede)d dartahava)bmn muttipptexedi oRrefarably,
parser for e

decoder for éé?ﬁfe p‘ﬁ?gb% H lheo%gg@gggtfé%%&v%%y$% Iﬁ@“%’%%f&&%ﬁ@lg the
referring to vrdémtrarx&fommtréentmdthbemstI?i‘amsboﬁmrhmbrmmmmiamn. aPrefpeadiye xiie
dat a decoder for d COdI t data.received

Gomil 11 pi exerre iR AR R BTG g i et arb SR PM paciet o
and the degod;mdj omg@[@ﬂd@t@mnﬂnmmme&m ng the result of blending. 30

BRI EF DESCRI PTI ON .OF THE DRAW NGS The above ects and advant ages of
the present invent8ROWEN FMBEEERRN, %F%‘Sﬁ%‘ég%&l?n@?pa(%‘&f%lrﬁwo weing

detail preferyigsh @ﬁhqwmnﬁr&oﬁm@m@towgbhne&%ﬁﬁ@ﬂﬁ&] Vifed Bﬁtaa\%léﬁ ngd

drawi ngs i n which: is a di agram of a record
appar at us acdedi E?@ij@d é[‘ @'ffﬁéecnt W@Mﬁ@@fiﬁ'ﬁﬁt OryF andheidge é@@ﬁﬁormﬁvf@ﬁﬂﬁtﬁﬂ

FIG 2 is a RleksAbagmeMelired b FGictoBmg?RB IR WA F RO Bl PQin? stite are

second
20 recorded. 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

25 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 biending
the decoded hypertext data and the decoded video data and outputting the result
of blending.

30

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:

5



enbodi nent of the present invention; 5 FIGS. 3 and 4 are diagrans for
expl aining an MPEG transm ssion (TS) stream FIG 5 is a diagram of

a data structure in an information storage nedium in which an MPEG

TS streamis recorded by a recordi ng apparatus according to the

present invention;F&01kd SBiodRA RGO @f&o%iﬁ?éﬁ@aﬁfs éé&‘agﬂ@é & a first

structures of video transform infornmation wh S recor

accordi ng to @Rbedimeshokiheforesant jrvestion, invention; FIG 7 is a

di agram of the dat@asbr; V| i C i 0
crbodi ment of ¢ ho T2ine o Sheqran B ARp it ARt it 1% Bfon
dat a struct ur@mbddieneni didtbetpresestt grventiori;or mati on according to an

nbodi f th ' don  FlIG 1 f f
ecordi ng et hod dacer G0 1 SeRirg R okuarher WP Eaps Bishn (9

invention; Fldkeat® is a flowhart of a recording nethod according to

a second 20 enbodi t of, the present invention; FIG 11 is a bl ock
di agram of a reprﬂgdgggh%a%?@tq}é @%EVHWHE? NAMNrMetion siasags medum

of the presenh viHisteah MPEG fiSGtrekbén isSreBoRic8dy LickBFang Abp@raf RARBHEAG
apparatus according to a _second enbodi nent "of the present i1nvention;

25 FIG 13 i§hapﬁ¢%‘ﬁirﬂ?a§j¢@m of a reproducing apparatus according to
a third egbodi nenticef gﬁ\%d%@é%”aia RV A8 dafdl n%ru&:}u‘lreb%f Qifdtak)?%gl%rr&
t  enbodi nment o he

of a reproduci ng method according to a firs

present i nverinfosmation @hichds recosddd avasiaing toembodiaperds ot thegorasentod

according to 'ﬂv&ﬁf&ﬂnd so enbodi mrent of the present invention; FIG
ar

16 is a flow of a reproducing nethod according to a third

enbodi ment of t he FiGedéna diagvamntdf the datadticktre d7a inavigatibradanadcording to
expl ai ning the %ranl.em ?fBE%rl or art DETAI LED DESCRI PTI ON OF THE

| NVENTI ON_FI &1 §mpedideg ecﬂrgﬁgrgm%apggn;r ecor di ng appar at us
accordingi§o a fi G, 8haitignentof tle ddta sHieRRA bf & MiGRGLt BRIorREhRIraNEN

to FIG 1t haeccgredﬁr?gr% arllrgembodiment 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
20 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;
25 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
30 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 fer explaining the problem of prior art.



apparatus includes a filter 1, a controller 2, and a recorder 3. 5
The filter 1 extracts video data froman input bitstream The
recorder 3 decodes the extracted video data, encodes the decoded
video data in different way to original way, and records the encoded

video data in an infor rratjmm@@cgmgmﬂompﬂ.@a {N@qu—%,\]loo The
controller 2 generates and transmts vide ransf o mat i on,
which is to be reffdEr éds a@lq%rdl@mamfregretcnéﬂm deparatuscacarding to afirst
original stat e it is a
rig nbddimehof B Ardein fvefifin. g 181198, 3 el 35600

digital broadc trea ransm roma digi
br oadcast st aappamtus ItrEIlfdelstaehiteI 1f, mlcoetrellerrd, andet iccardepdcket s

T aaai 1r3h Phe TETHEE TR AR itk ioER RS ] e Sl . FiGHECORr 5
program 15 Aladioges e é»rtm@brﬁ\‘aﬁetstﬂaaaﬁnd:@ja tae@eemad itled Dattiatdifferent
packets of a broadcast v‘& ga m and | nf or i,on, pa

i

i nformation POk OTANG; RGNS NRPNeP V'dé%qut%'rharf p&grmaﬂon

i nformation pastgk mewlimat.éne dideel oaieﬂu-aefdoﬁiran@rfz g@FGKRIsSardrakdnafd
the identifiers of data ackets of at |east one broadcast program

are recor ded,Viggpitramgosn H'@@r”i'%'oﬁ whichrwita be minmed énfopslereding s wdee ng
the 20 idept 'c{jdt@frﬁ ah oq@rf’al E@gé(% thePfechRfprBr oadcast program In other

wor ds, the entl i er oOf second 1 nformation packet is recorded
inthe first inf orﬁ@éﬁk@mpfq@a@m@ bitslr¢atrrhis a digitalickoagaasbstrern avhiciciket s
of a broadca i e

o et adcasdiig @é@ﬁ&ﬁ\ﬁ@hﬁglf\?&am@gﬁ PatdiC (REARRD AT RRE Hﬁgen
second i nf or rckets q@a}ta'(mng pmr&hneniwnmia&mn dataZBr cdmmmﬂj’usn alﬁeicrbcordmg In

i nformation sed, of urality of
packets. In taﬁ@‘@&%@?éq}%ﬁﬁ %%?é’?éc &85’885? %‘?‘f@%ﬁﬁ@ an’ MPEG

tr ?ns m ssien  ( TS%L\ &grz@lmacucrafsosm@am Gzﬂa rsaqujcs sfaind dari pbkeisogzam
information data,fo re on and recordi hg are a pro

associ ation t B?%CB(SE’WF’P %Hcﬁ?gt'” H"aatéorgga%e A{lﬁ ‘ﬁ’g% ﬁ g'&ﬁ\mﬁ divided
packet. The RAb tRaa s. | DAdie f ﬂlrfsﬁhfdrﬁﬂéﬂbﬁﬁbbm md?@é%lf‘@tthe@d@xtﬁ@% d?'V"-
packet is the secon nf ormati on packet. dat a packet avid

packet, an awR#ckeisde M@!Ch R dentifigrasfsiaia eﬁ@kea%efaatdaw@me brpagicast p@gaam
enbodi ment ofyf 'r&:oréed Reioehe 'oﬁ%rt@a slegbrggamfc?rn{a%ﬁr %b?@ éﬂ@@&ﬁ{wqgthlés for

receiving an MPEG TS stream a re-enco It In rent
ori gi nal @y iderdifigtesf date prokats pf m&roamwomn aimbﬂiebwdeiﬁom 51

a video enc‘?&'&ﬁgﬁg?’of Redelbfl inPAmafioR RSk FR%FLd f thE RS TRbHRion
(PSI') generator

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
25 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
30 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
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and a multiplexer (MJUX) 57. In addition, the recordi ng apparatus nmay
further include an audi o decoder 52 and an audi o encoder 54. 5 The
DEMUX 50 receives an MPEG TS stream and separates it into a video
data (and audi o data), a hypertext data, and program i nfornmation

data. More StB%Qi'gfn‘aWJaWnclLHB% m&?ﬁé eXbf @Hﬁg%@g@%ﬁ?é&ﬁ& %,a

vi deo packetized™ el enent strea ypertext
data and pr ogfiden enqeder fat @ fiterdd @ mﬁ@ramhpmcma)mfdnmawaéBSHmodator&"ﬂa

t he audi o decé}gp ,

decoder 51 deco egﬁﬁ%é{gﬂ?éeo){l\’@; %‘%P??@ thé eo@h@éﬁé%f%@@gxé@@ﬁer

t he decoded vinclede RESUdD aiﬁdoﬂerléaandmyl au‘ﬂh:eenc&mieoanng |n di fferent

way comprehends a-Go i net hod 0 nsi on.af. the

Si éle opp da%]a and s ﬁémgglﬁﬁebveaéé‘o“égﬁ%tééﬁ%ﬁ’e@ a*’%‘@éﬁd“‘i@és

and the audi oidgstcdater(abd aetioaties, b ihgpoesaded, andimodiat inforkfation data.
er 52 and the audi o encoder 54 are

diff \V\h h
nlot e.roregtv. 3’2@0&9@%{&&'&5@%@@\%@%&@&@ isrsparated e anigecspackefiged

filter 55 fildighsnt ey EESEXH dﬁx@?oaPBBdaﬁlﬁﬁ?r?ﬁéﬁéfxtWa%éﬁcﬂ’bro gram
information _data. More specificall er 55 filterS necessary

packets anond" Pmat’%ﬁﬁtét%Wddﬂié!ﬂliﬂ/ﬂh%)é'éﬁ@fj@cwﬁfcm Hecaudipdgredal 52, antie
VPEG TS Sé o3 fitéh 5 rosidcndbinal te b.gea%%&&eer% &’éo%%g%é o.fdaafﬁés Phd

dat a necessar recor I ng, reproauci n searcC
conposed of tthe videE@ITSdet sTamtddes th@detr.cdml videa HESnAﬁlfrmememy aﬁ"me

brogram - The %2?3{5’53? ﬁ@fﬁi@ﬁ%&%@?ﬂ% %wﬁﬁ%sa%jﬁﬁr digﬂ%e%;{v?f% -
ond or | ot S BB, B, O P SRR

f th [

t { gnmsf or ﬁmg’: rfifsrent wan, \When &H@E@d’rbfd@c@cﬂ@ gees thern@diMBndtrielk 8l dr@ nbhe
MUX 57. The vertééé: tﬁ%ap@gﬂ% zontal resolutions and aspect ratio of

the video datiCud I5 ety it 1o et MEX\ 3 deo data. The MUX
57 nul tipl exes thﬂ’hbﬂﬂ’fb!FSShFﬂ@@ tﬁ@hﬁperx&@dawdérm ﬁ’@ée%sa@yms@#a%nf&lﬁa%on

and PMI' packet containing the video transform information
out puts a nuldaip| e shecicaty. dxmdilterd filiers nerasgaty rRrakets @m@mHﬁTs

recorded in g ngtgrmﬁrﬁl aCk?a@ﬁet@ wHidfa q%rntﬂ]écﬂn B'I\Xfellfé T$ Qﬁ%ﬁrﬁ%n@f

mul tiplexing't w th video dat'a
hypert ext 2fuamnodrnallw$mttadyPnogm informatonmidta p&c&mar)afs)nrecordmgs SO

;PZ; E)][‘e PMT B3%1i6Eink SarFSUrERAg AP r¥gladh BompOKPL tha hBEB LR &dh 3
recorded in the PAT packets and PMT packets. The PS! generator 56
generates P3| describing the program. The data structure of the PSI is defined
in MPEG system standards. In addition, the PSI generator 56 extracts the

25 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 horizonial 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,

30 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 mutltiplexing 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 PMI packet can be recorded in the formof a PMI in
which PMI configuration information is recorded. FIGS. 3 and 4 are
diagrans for explaining an MPEG TS stream 5 Referring to FIG 3,

vi deo packets 31, 33, 34, and 37 and audi o packets 32, 35, and 36

are multiple I i i
stream 300 i )s%%ﬁgégﬁ%e@?nd%gk%i%/g%%égc é@lg @%p%ﬁm%ﬁgﬁﬂ@g%&%fegﬁé
audi o packettBe gisc 289, dhe PIET packeigaarke redouied in duoieinrdd PMiTdn avhich
vi deo stream i ; 10 Referring to FIG 4,
each of MPEG é@?ﬁg@ﬂ@f@ﬁ%@h‘ﬂé{gwaﬁ&éGFQ?E%P , 46, and 47 constituting
an MPEG TS st r eamHG6. Bandssargraiagraimstoaeydaikielg ardeiPEG T8rstream.

SSmlarly,_o the MR S.stream 400,158, recei ,. t.he packet

separ at ed Sd[ﬁ&ﬁam@&ﬁ&ng’,w %%p%(g{ai%gg’ ‘f‘\lﬂa@l n@n%{ﬁg aé]gr?é“#ocﬂ@%‘ﬁﬁefsi gég%

are conbi ned dnik36 are Bukiglefed inte anlifp@NMREGWE giseard B08N0W@hceth&MBEE,

packet s havi a packet .15 identifier 1 are conmbined into_a stream
<1 S g

401, and pac i5, repeiiedh the iden packels 31.41% 3oaRd RéANHIhe aydio

stream 401. AARAdtsRCkSt and36afd SEafaltlotdhddrechRbineaUhidla BasE 8lream 302
identifier. In FIG 4, a packet having a packet identifier O 1s a

PAT packet. B¢ anjewdipplies® 3. as many PMI packets as the nunber of
suppor t ed, channel ﬁe@ér‘ﬁn%‘?&ﬁé‘?ﬂ é&h%ﬂﬁ%@}s {Puz%ﬁ% ¢ Vg and

the PAT 20 packet I's expressed as a single Ut as described
above, the PATV gaskiting earVBECCOHpuisan 400 ia apsigned ith aopagkat identifier.

which an wpetseRG oSk e i i BRI TRELBa b Rtk s et
accordi ng t o durihg decediegt anchparkeinavife fher sanmg ideatifdré.ard combinedadhia a

di f.f.he 25 inf [ t di is divid i, nt
navi gat | on RSl 1S e RSB oh iR & ek e Erinan Bl ©

program afga id:léhth“i’@i(’j @rafr@b@r%ptmta ifth.a ;ﬁ?etam ﬁﬂ?’ éﬁﬁu p%ﬂ@'{% [@z:}@rﬁ @@)gcleet g
programis cqnposed of a streaminto which video data (and audio
data) and hyﬁ%r?rt@%?@é% So@b@_e%mtf’iapﬂ@?é‘éﬁotacﬁ P RS rogsignedaith a
#2, ...,  #N gasticuidrQsicrad idemtiffer O INGOBE 8N4 phEAHASMgl DpAdk@t ddHariaed isaD
storage nedi um_ The 30 havigation data 1s Information necessary for
recording, rdp¥bBatshg, The ideaiilisragt as manydtdmpasketgasdhanumbespfat i on
described in sh@ﬁoﬁéc?@ﬁéﬂﬁegf él%ﬁecgl’f%eari‘ﬁitl‘@q:’ﬁf agl'ﬁégr ?‘gﬁsimrpi%@ﬁ tHEPAT
structures of deo transform rAformation which is Fecords

accor di ng2a o pasiselds eepressed as hsingle paciet| btastdesnribedRalbeve, ity PAT facB:t

6A a PMI contaif)l OgnSOLaGR o higrif) drpackdbor mation is 9
FIG. 5 is 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
25 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
30 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. BA, a PMT containing PMT configuration information is
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recorded in a navigation data area. Referring to FIG 6B, a PMIr
packet containing PMI configuration information is enbedded into a
bitstreamand recorded in a programdata area. FIG 7 is a diagram
of the data structure of a navigation data according to 5 an

embodi ment Oyewﬂeeriﬁ’ﬁ idaﬂéﬁﬁ'ﬂitaiaoﬁea!?eh%fériilggfc;e ?]dlz_lh6§, a'PMirBacket

navi gati on ata i ncludes a volune manager t vol u manager
t abl e cont ai repntaaingddvie soniigifraliominfamation imepbeddad inyo abitpiream amd

recorded in ach&%%BriHEt 'rgé}apﬁé%%qgﬁnedi um The vol ume manager table

i ncl udes vol urfé gener al n VOL_G about the information
storage nedi um a FiGognamdipambof tite gaiarstecturabf @ naGgSRET datzdacatding to

the position of ogram ipfornmatign, and a ogr am 1 nf tion table
PG I T # abburdbaBROGIE ghine\RiESest gD nsREREM AR df g navigation
prograns r ecafaigthdiutidshevelifmernaidgen talsié o PR veTBfeUihnfer Nable RonfiET
indicates the offset value of a corresponding programinformation

tabl e from t HBARRGEREHIIPIMAP O arduralily phprogiams fagFed dhai information

PG_I T_SRP #. SihekB médums WBWORFrﬁ?ﬁfan‘é N@%leﬁgyga’esﬂ?ﬁu?ﬁe gdie

nunber of progranms. The programinformation ta PG IT contains

i nformation ridlesvghey Vo Gl pbpuidhadifagnatiqr sgiagm medisinds prognaosseajch

t he progr i.0f; [ t : 1 S [ rj .
PAT 5a s 5 STREFEEIPP. SRPT Rifeaing Mo poshbord e PintolrEBBf 4874 .
of the PAT f rwagtaeinderaratiopdahle iRih [Of# abot Bech frogPAM. SA is a start
address of a PMr i Rdl : t set value of the PMI., fromthe
start position of %@gﬂ@'Rﬁ'mgflgﬁgérsc’%flI&%Q?”Ed&?%rggdd@ tt’f pf%aﬂgrb
(TMAP) and i reforage eseditve, BGE dist  Val_ERPT indlicatdetherdffsBiVallie ofmt he
start position of th

e PGIT. A PAT . has . the s structure as a
b 01 am assodCHBRBANIES PEUANITIOEE IRL N TABNT A G Brep AR P A
PAT can bes mufa &I@dtéme,m@gmsmi BUCTHER drB adtmhaty bildbt vARLBE T | |PNSRP #
recorded in a PMI packet only for a predeterm ned program can be

referred to Whein[un}bberpgg@g@as. PMI  configuration information
contained in a PMrhaagkefan SidrRk@bASshiE @ PMhnialiy iﬁﬂﬂHa'tiBugnekS{%éjs%ﬂ/ for

transforminformation according to the present invention Is

enbedded i nt dePIEUPNEG.2 AOBRM.s Bietdsslompasingthawieoramisfornatipo sakle &6 IT
(addresses). .k BT t hat

VD VR o VB G SeHERHIG ARSI FAT S S Peai TR PR e
resol uti ofo ancdieateadpeoffsat atiue. of thth EATdswh tite startipuditioatadshe RS_IT.

resol ution 0fPI\X+E§R Eéjgts?angﬁ'ér%QSPa iPrﬂ/ITaar% Fnsdlicra?éasr?hienoffset 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
25 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
30 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 transforminformation according to an enbodi nent of the
present invenji ri j ; g

i nformation Pééﬁ gﬁ%ngﬁtﬁél nwgetgg N#thg@gﬂﬁéégeas @e‘ﬁsﬂ%\@t rhﬁ@'&?&%r)@l apd may
descri ptor adadﬁca’tertbet&spﬁmliﬁl@pb&dfap@rtﬂon)e&ﬂ &3 ogesioredernandhe PMT

A ormati on 1 ndi APt AL R phd o Bl SRR i Mo fEEByfron

and MPEG 4 vi aimordld@tcaanenmbdmenMdf the pé\resentenvemlansf Befardeg o FIB.@, the

Wnichisvdeotr nsform or.nmation accordi n
i nvention % ﬁagsgogrﬂgw ?/“?;%6’”«4?8 de @E&Bﬁ%\% Pgﬁﬂﬁpg?'&%o A video
transform deselémphpdescmﬁtdmbe@rdtr@etorms EGL&pe@mcanﬂwsas Retted methe®MT

the video data before re-encoded. The foll %yl s an exanpl e of the
vi deo t r ansf d13REks ERidR0 eISAeAT ARSEIPP!if) r\}'ia gings Enerrammss dnfopnaion

vi deo_transf qhaacdww@h%&méancﬁ@%ﬁﬁér@ QIPERY, M bPARY Mp%‘tgmudeo

horlzontal size vertical size aspect - ratio_| ormati on

Here, "descr ,qﬁt@pom@es Wdhot Ayidapdranséer desariper Whﬂ@ igi vidas W@i@mﬁ)r m
descriptongy “iARSMELHO 6c rg?.gw the! Hé@éﬁ%n&ég@oﬂﬁé gdgé 46 Ak Jupfq YbARAL

transform descriptor, r Fzont a Sl ze ori z
resol uti on, d@cnm@al -Biergtieo transfoes desudptoi indlcatasstbk uesautjoraamt aspect

accordi gt o S oFRE ARl ar PHA B3R IMBIRET T Bubhgis g einghé 61 R
TS_pr ogr am najdeetransiom déscriptdi containsd vt the eideossiemeaxdegtrigior. Cato r
For (i=Gi<N;i++) { descriptor()

video_transform_descriptor() {
descriptor_tag
descriptor_length
horizontal_size

vertical_size
aspect_ratio_information

}
15
Here, “descriptor_tag” denotes the identifier of the video transform
descriptor, “descriptor_length” denotes the data size of the video fransform
descriptor, "horizontal_size” denotes a horizontal resolution, “vertical_size”
denotes a vertical resolution, and “aspect_ratio_information” denotes an aspect
20 ratio.

A PMT packet according to the MPEG specifications is defined as follows.
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} For (i=Qi<Nl;i++) { streamtype reserved elenentary P11 D
reserved ES-info-length for (i=0;1<N2;1++) { descriptoro; } }
CRC 32 } Here, "streamtype == OH02" indicates video data. In other

wor ds, when
el enent descri pt or| tesopgialm_mgp_stdien(Mi deo data. A video transform
descri ptor accordipgtg ithe present invention 5 is enbedded into
vi deo el ement descl i PREE-8EEKINMIERE. TS program map_section() {
table_id section-syntax-indicator For (i=0i<Ni++) { descriptor()
} For (i=Qi<Nl;i+F) { streamtype reserved elenentary_PID
reserved ES-info-| epgtig;ifgry) (i =0; 1<N2; 1++) { descriptor() [ vide
transform descri ptor o dest@gied)i ptor _tag descriptor - |ength

}

5

"streamtype == OH02", "descriptor( )" is a video

0

O

For (i=0;i<N1;i++) {
stream_{ype
reserved
elementary_PID
reserved
ES_info_length
for {i=0;1<N2;l+4+) {

descriptor();

}

}
CRC_32
}

Here, "stream_type == OH02" indicates video data. In other words, when
“stream_type == OHO02", “descriptor( )" is a video element descriptor describing
the video data. A video transform descriptor according to the present invention
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;l<N2;1++) {

descriptor() [

video_transform_descriptor() {
descriptor_tag
descriptor_length
horizontal_size
vertical_size
aspect_ratio_information

}
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hori zontal size vertical size aspect-ratio-information } 12 } }
CRC 32 } A recording nmethod according to the present invention wll
be described on the basis of the above configuration. FIG 9 is a

flowhart of a recording nethod according to a first 5 enbodi nent of

the present inventfion} Referring to FIG 9, a recording apparatus
generates video trankforminformation for a received MPEG TS stream
embeds the video ti@dHsP8rminformation into a PMT as PMT
configuration infgr'mati on, and records the PMI in navigation data
area which is separate froman area in which a programis recorded
in step 901. Here,| the 10 recordi ng apparatus can record PMI
configuration infgrmation in the formof a PMI packet instead of a

PMI. Waile a PMI takes | ess recording space, the PMI configuration
information in the PMI nust be rearranged into a PAT packet and a
PMI packet bef or e Aeicagling aredfmid aexbrdiog émtheRFEseredodettiod will bg described

r epr oducti on. . P t PMI' packet are recorded, 15
rearrangenenton%g%&%'snggggggwﬁ ccﬂﬁ@ugatp tording space for the PAT
packet and the PMIGpadkatiowokareata secoftiag nesthod aoghraippan at fitst g
; . ¢
by & user © e ERES A eeoeTh o BRor o NPEBITS FidcRek SN or ent
way to origi ft%igaﬂﬂ@s gBneraiROAEsS trhfgorre FedRsion fIeA réadived MPEGTSIr am
area in step 2. Wether to record a PAT 20 packet and a PMI packet

toget her wi t (FIfERET. EEERAAFIRE Vidgadranatosmi isfoppatiemito a YT RePMT st eps

901 and 902 CRnfif&aB6h iMbMBaioR! hAd rddrddePNEin ﬁ‘{(j&éﬁ&@&é’f&%é{a which is
steps 901 and 902 can be si mul taneously per forne y a tine division
met hod. FI G Separaie §ofl anered in vdiicha peegrad ingecasded i step 80di nhlere the

q : . ; ; e
" ecor di ng 5 1eenAingttprapBiof Fékort PABRLL My AhiarpliG R oot &
dat a and hypdthépacketdnsiear of aIMT.pl Whiel addT tdiasdess tduerdieg spard, tre

of video dat %W%Bnﬁﬁﬁg{i&ju Worirﬁ[ation in the PMT must be rearranged into a PAT packet
and a PMT packet before being transmitied to an MPEG decoder during
reproduction. When a PAT packet and a PMT packet are recorded,

15 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

20 packet and a PMT packet together with the recorded video data is optional.
Either of steps 901 and 202 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 methoed according to a second
embodiment of the present invention. Referring to FIG. 10, a recording

25 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

30 MPEG TS stream is demultiplexed, to the MUX 57 in step 1003. The PSI
13



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 30 MPEG TS streamis demultiplexed, to the MJX

57 in step 100%erdBesE ?bnet]a%sgméﬁbgf?s §i@e9?ﬂéﬂ§ﬁtﬂﬁ5{n?ﬂﬂaﬁ5ﬂ)ﬁ\§d¥6 deo

transforminformation (fa video transformdescriptor) into vi deo
el enent descrirgnséerm desgrigporlingdtheTideaeigmeny desaripigliestep 100, efidedddX

vi deo data ( i t.h r at t

eau t “of -murd MoLAAeSHhE il MRE Gt b dB dna il BH s ek e

records PMI condf dgpuiatthe nesuiifed mmetiplexing ircstedi10g5t h€hy retwoding apphcitus

informatio a_ Vi transformdescri.ptor nbedded in the video .

el ement degcrrlgﬁ?rgﬁ iiiﬂl 50”@{;?@%{} ﬁ”ﬁ%”@gg”ﬁ%ﬁ”q es‘f"g%o Q@@%o%aﬂqormatlon

r1 ic_or ds gl rruIk(hg}iﬂw(mé@?mUéﬁﬁiﬁtd&ﬁe@be@d@grﬂﬁbaﬁcﬁ@ élémﬁhﬁ@eslﬁ@ﬁ}ﬁ iﬁi?
is a bloc i agram of a reproducin paratus according to the o]

present inver{’(qvéﬂﬁ'oﬁgﬁéq?'i%nﬁ?ﬁﬂcﬁs %Ef'petcﬁ Sr%B'\“ﬁm]}?:’i%qd?' Bpamdh @

i ncludes a ?ﬁ@@@ﬂ{ afa ift sydglegoa ransform i nformati on extractor 6, and

a reader 4. The reader 4 reads bitstream data and video transform

i nformation from &G $tisablockHiagragindgd @ repmsscHgranpsryLsaceerding to the
: G se - g ;
iy 118 PR RRD, HERASLPITIOL T R0 b BRI PR

read by the reader 4 an to the
5 decodes t halasbdet 5.eavidgatransior infarmoatiay exitackyr#t, andef readeng. t the he

video transf j o E i

r epr oduci ng 5%%%Ha¥iegd§?£%ﬁ§fm éf% alg-[éf’ @??ﬁ%&%ﬁ‘gﬁﬁ%@% Pﬁ&' é BE’C 300.
reproduci ng appavidéwransiotmddsrmaatiomeakmcibr 6aexDiEMIVidEDiransteird @dormation
decoder 61, an audi,0o decoder filter 65, a PSI . parser, 66 2
oot ext - dad DGRt S8 Tond Ty e Linrsf et mAvicr L8 S ocRdier 3.  be
PSI  parses Gfecodend detstiud the bitbieearh dam infas baginhl fARY rewrliegto the video
extractor 6. The.reader 4 reads a bitstreamfroma di sc 500 used as

an i nformat i SRNSIrBY IAEEMALAR-um and out puts the bi tstream Video data
(and audi o data) and, 1D¥R6WE BXlentRIdMERVS the RibradtdinhsyadidsbfiFie. 11.

td
bitstream Particul ar IFy video 25 transform i nformation has Sbeen
nul ti pl exed ifeferBgEP tFder Eanhe rerraduging apparaiusivrudes areaderds erRIEMY X

i anal or i gt o d8Boel BF o8 AHE SRRy Btk A5, 4PS) Bl 00, o
bi t st r ean®0 i Mypexiexiaintadeeqdai®di andattdgndey Bér t bxthidembodiarent,the HiShm
ooy ot oo e GRS prbligdhs ik {ibidd BB iR dadRs? 62
The reader 4 reads a bitstream from a disc 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
25 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 85 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
transmiis 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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30 necessary hypertext data and programinformation data only. The
PSI parser 66 parses video transforminformation fromthe program
information data and transmts the video transforminformation to
t he video decoder 61. The video decoder 61 decodes the video data

according to tﬂé'o%}:ggéop ?Eéeld‘dt]d faggg%%n%%%&t Tﬁ@éhd’ io(Qdc ggr é%g@ﬁd&%%e

i nfornation) prov romt arser 66 an rovi
decoded vi decautie dataandprobides dlee d@zndeiimldmjdhta tdacsmiled dbpudeevides The

dovi cor The. ThpsBRRL AR oG ler e udipaRs Th AR BB i Min At BE'
out put from tdred priovides tiﬁéde@oﬂédmy@ertdﬁajettdﬂea Mﬁb&{%ﬂp&ﬂ?ﬁﬁlem@ﬂ 0

t he bl ender . _The bl r, 64 .5 end the vid

hyper t ext daﬁg %%%t%@ attal’i@th tgg VPG%?XtHPEBnﬂﬂiB“tp”ﬁ tae r?%”’%‘?ﬁ?@”dmg
anot her enbodi mentrigf {ElsFowd hinoffet erboftndm of Fi&s. 18, Refeffiy 8duCl 1, a
apparatus includes a reader 4, a video transforminformation

extractor 6, &PFAsiGING; anRaKRIKS MRtplaR)2 BrdeRd.BENORO danstoryiidisgnaieivder
61, an audi g,)gReRA® a@gmuﬁlpieéx{gF ﬁEl@lﬁJX&%?P@DEF\ﬂ f(%o %@ld%? BYRRI BX L an

dat a decoder 63, and n artic
embodi ment , tavsliogecqsier §8r a §iBer 65, iand Liprsaer 66, atfrrb@edeasbdeta decoderdd, lmed

deo t f t |
Uhe Pl pal sl BlepBeREaT? foatflo, I eRprarfriy TS A8 B idegfh
FIG 12, the tdedededers,andtthevidendtandesmtinferRERbiKeBractdh@isrmradded 4

d bi t st di 400 whi i nf ti 15 st
rod um and. o Ry IS e 25 P8s 4 B ilrnRoRadRe sPtedivag or o
and/ or the DElpdr&Qs oVFizol ] #eadéanidr udiiterdadladesime REpEN 6xt dat a

have been nultipl.exed in |ts ream_|In additi t he reader 4
reads video tran rﬁﬁg%%ﬁ%@l%’?{ SURRITLIOR £ B%éﬂgm’d@d‘ giorpgtfon

confi gurat Orstoﬂagfafﬁﬁéﬂi&m%d dl.ft@umsat tBQNé giakb dRngRA iAoRRafdi e @idite
it to the video transform rmati on extractor 6. The video

t ransform i nfasYdRItt hePFéWXaﬁ,Ot or\/lfée%st@taé@m% aydie dataeanck hmegtﬁaswﬁta have
i nformation %n%@ﬁ‘a%ﬁédﬁdth@%ltﬁf?@%l t%@?ﬂ@mgﬁ@f}e ¥ er&Qvﬂ@ oder

61. The REMJX 67 nu | exes t m an eo transtform
i nformati on ttfansm;rrplaforalaaorguwrach spghaen FWMWCWWH’HWI exes

the bitstream, fﬁng’ndﬂ 4t aiﬁg@tc}ﬂon aud (e 10615\:%3& fttt ﬂ L&+ Iaﬁ%@rm

program i nformation data deo eco
dat a accoedi ngiotroaton gxtrm:ltorr&sol ution and aspect ratl o (VI deo
ed fromthe vi deo orrrat

Lot orm Y o et Bt PSS LASPA Y e BT I LR
The audi o information and provides it to the REMUX 67 and/or the video decoder 61. The
REMUX 67 multiplexes the bitstream and the video transform information to
output a digital signal. The DEMUX 60 demultiplexes the bitstream into video
25 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
30 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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decoder 62 decodes the audio data and provi des the decoded audi o data
to a 30 sound out put device. The hypertext data decoder 63 decodes
the hypertext data output fromthe filter 65 and provides the
decoded hypertext data to the bIender 64. The bl ender 64 bl ends the

video data with t r- : :
bl endi ng. The pr ogfaérﬁflaﬁ?%r t| on d&%gdlpg%pﬁll%c& é}ﬁ"@";&‘%hé’m Ilo?tdg?crgqu
and parsed byon the RSis piahs aboss conflgusaticepr oduci ng nmet hod accor di ng to
t he present inventd,gn i e i.s of. t
configuration. (gie'liwgsgggﬁf:g%iﬁg??&%Pdga?éﬁ}eéiﬁi? f?’#@?ﬁ aehrs
according to @mbod;stent eﬁﬂhedjremﬁ infentie.  pRefeaiMy tbrﬁdentanHhe viRifoetr inghgrm
to FIG 14 eo tr mat.j on extrfgctor 6 transmgts

PN cont i g dNCBANS S n vEBs T s Bt ot B BN Banalinn g0 asponcing to

reproduced t oz phgyralfacedereprodicsd aPtht4toddiein¥Bp 120nf | Yhé PN
information contains, video transforminformati on. The reader 4 reads

a bi t st r eam dtO{IHRIAYPB FHfarMatiPnGulaing visleg hgnsiosmdniormation.; of hen@ader 4
decoder 5 in (ggf€R bltégéam-'a??héjﬁl oraih i Iﬁsf%l ‘It4'0@| r‘}ﬁ‘ﬁtsht bgr%%%&&% in

the video transformio inform gnal .
a flowchart oftep1#83r obilr fegpdes bhodltipleses medgtStream @@tmﬁdfldmmet

gf t he pr‘;ﬁe%forﬂ\éﬁ&‘i ”?@adﬁ{?%'ﬁlh‘n‘p to FIG 15, the reader 4 reads

n MPEG TS stream |n €0 transforminformati on has been
mul ti pl exed as PMFIGombigya flawclart Dhampradtu@mg nfettood admrding do 5G@camd

eads and e ARTE N oRbeRRRS TPk RO O T e Reer el
has been r ecos{rdmﬂ’Eﬁ T8 stiehangad wmcsh)indécb aansform atfbenativ skss bédre DEMUX
60 denul ti pl ex treamr adfrolrijthe di,sc

vi deo dat a, HE?B e&ﬁ? 55%'58?? uraliply rormagen %FW’?H@EB%%&P%%@

in step 15§2. MﬁE@ T8 lstreambh sfépffscnrm A tdpr&ducity é@é@tu@t&é@@g arﬁt??egﬁééﬁdés
hypertext data an Es céramln ormation data in step 1503
a

parser 66 part8@MB ar@&@ﬁgﬂwwwé@ea.dat%whwe@@s\k@@nfrewmeﬁ@t a
filter 65 a%aa@ea'r%mme m&gﬁm&e%é bﬁmggpmg%ﬁg@ﬁo%&éymhgm@@

vi deo decoder 61°Iin ste he video deco es t

vi deo dat a r eFepireay read Fﬂa@ thiedlss SQ iaksvideordates endiptdata.diypenaxt date,
d dat : o]
Hecoder 62 dansISEiRbiReR dE ot 1802, Iriie BRerien detfbme HRBAUE o

to a soundo outybprt r@eessmy@apsrﬁmaldataamdlplsugemnjjﬂeﬁnaﬁﬂledatyprestepxtsos

gita decoder 'ﬁ13 H§F8§r§ér é" par %r\}l é(cg trgr?é[fgrrﬁ ess,ct.re or r‘ré(c)glveJ lf'r%mblh%q(ﬁer 65

and provides the parsed video transform 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 resoiution in step
25 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
30 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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bl ends t he 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 30 video data and the hypertext data are
di splayed in an original state. FIG 16 is a flowhart of a

repr oduci ng Wh%nﬁﬁ&r%ﬁgh ﬂgorfr%ﬂ%ntfhinﬁ the mgﬂl Idita Qf'eat ﬁﬁg%rois}ec{ﬁo and

invention. Referring'to he reader
stream from tthe v!de@grmf@mem}fafmamhe edire@omﬁ)@eaa@tema WE packet baségon

reads 16 Puieon bop i aich RIGRtE anc PRl ERnETATT pafRerS B Renux

of the disc 40, 'IétredREMhB( 67 dedtigleassthe MPEGTTES stedammnethe E’M'bpa@(et into

and provi des 4 HEBO e ERSEP Blene ' Remm 820 inliplitse e WPEC 78
nul tipl exes tdieaWPint® Waestdama@uamohathanmﬁepméwtanmm Fard itfb@hétddn data
signal in step 160 errulg | exes the MPEG TS stream

3.
into video dafStemiki%b ?ﬁé%@g@@@%s Y 19 AUt HSFERs A NP4t data

data in steprh9d gram%féﬂrﬁét%rncfaﬁaﬂﬁétéﬁﬁﬁﬁﬂ'Tﬁ@fn’d@g tFa‘PlsR)‘r'ﬁwﬂHformatlon
necessary hypertext data and programinformation data in step 1605.

The vi deo tra%ﬂaémfi RIPYERSL iVisieo tEBNsfaat ipformagien(a vidso Wiaasrmrdasstipiom
i nformati gp (teﬁgeq@g 'de aér%m%ge;&ﬁeé% Orﬁhéﬂd&?dg@&e\t gqed%c%aggﬂ?efw&éo

in step 1606 ecoder decodes the Vi ata referrin
to the vi deo datamngfeuing thrifieviceo itensiormdniprmaiion (the sides imateformi cﬂnsonp)tor)

that th t 1607,
The audio - desolier ARAERTRB0a R SR S ERB b S Tode “eecnlee
audi o data tcﬁa:odeom\demdqsuhedewocrmmandpea*}msbheldec@tiea alifRSdatd ea
e e o BERASh BT 568 DUBE LR ik BB
hypert ext 1slatdecatds €id estekh@atta@s bieh 16090 FREibhde? 64 dlsHdsRrhaYecoded
device (not shown) in steggag@l&daTherefore the video data and t

he
hypertext dat'4eq @aigiagth RyRerieyt drip apd guiputs e VESU['[Ofb'endlngtO
above- descri t&g]smwedac@gn@moﬂmw&%'1@90mth&@%rﬁme%&ﬁdﬁa‘%@'tﬁg

as conputer prograns es and code segments wh conpose
prograns can 'yeedaxtdaja arg displagedip %@ﬁﬂ@f‘é'rs’f@tﬁogramrers skilled in
the art. In addit h%%b&@%e%&ﬂ@é@%oﬁﬁ af& R, S&du HIRY b
readabl e nedi um prograns are rea and xecut a conputer,

t her eby réal |ezmlmg:he®ahodmputer pregramgi n@odaslanépodelaegmgntsnmwﬁEGompose
e L P B T
medi um In addition, the programs are recorded in a computer readable medrum The
programs are read and executed by a computer, thereby realizing methods of
recording and reproducing an MPEG broadcast program. The computer
25 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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As descri bed 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. 17 Wat is
clainmed is: Whafis@iiheel @f recording video data in a

conput er-readabl e i1nformati on storage nedium the nmethod conpri sing
the steps of: 5 (a) decoding originally encoded video data; (b)

re-encodi ng the code, i t) [ e- Q I dat a
has a different %rmt/gﬂ%ﬂr&?ﬁgiﬂ%ﬁ@ﬁﬁa '(?65/0 é%%dh}dgﬂﬁ%gﬁéécgaﬁo%
wher ei n t he infbirfnéor storbge maediume thisaretirod chmprieny thestdpyg éfon from a

original resolutiopn ,of the originally encoded video data; 10 (c)
generatiny vi deo (??Qﬁg‘? Pehoriginalirancerediida? datal udes the ori gi nal

resolution of t hE{b?Lé—@h@@&zhgtt@%%é@@ed/ e c?ﬁ% 30 15} thB?eé@rﬁSHeg%hje?g data

and (d) recording the gener video transto ormati on an
r e- encoded \hased different fenat framdhestrigithliyfencbdedwideomtatacwhestie the c)

conprises th tep.of (cl extracting the original resqglution. 3
The et hod GiTereaY frmat firdyiie ffeseREresBEhi it Rardiidlapsoifion 5 the
extracting ajighidlyidiodagneddo datat 0. 20 4. A nethod of recording
video data in a conputer-readable information storage nedium the

met hod cdmri si ndCl Generadipg visteo transfeep dfatmation widyingludes the erigivakd

vi deo data f [ i i gisally e d vi deo
data and nyperouden bE e GRhafipShebdid Jubd ettt AR ok PIEELRHA " oo
data; (b) re-encdd) rgpordiegdee gendrated enledatansornt hfbrivétor andtiended
video data has a different format fromthe originally encoded video
data; (c) gdR&ENEPARE V!ff‘?‘?e@)at?r ansforminformation which is to be
referred to for decoding the re-encoded video data into an origi nal
format of the originally 30 encoded video data; and (d) mnultiplexing

t he genet@ated vi deo t rihesinethad of daimi i wheraihetape(a cooyeides dhalstep of (c1)

mal 0 i exed S EEIR AR PSTHEEBRer - rcatane < o T et

3. The method of claim 2, wherein step (c) comprises the step of (c2)

extracting an original aspect ratio.
20
4. A method of recording video data in a computer-readable
information storage medium, the method comprising the steps of:
(a) separating the originally encoded video data from a bitstream
containing the originally encoded video data and hypertext data and decoding
25 the originally encoded video data;
(b) re-encoding the decoded video data so that the re-encoded video data
has a different format from the originally encoded video data;
(c) generating video transform information which is to be referred to for
decoding the re-encoded video data into an original format of the originally
30 encoded video data; 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 computer-readable

information storage medium.
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information storage medium 18 5. The nethod of claim4, wherein step
(b) conprises re-encoding the decoded video data so that the
re-encoded video data has a different resolution fromthe originally
encoded vi deo dat a. 5 6. The nethod of claim4, wherein step (c)
conprises the ste 1(cl) extracti ng the original resolution. 7.

)

The method of cl henethadl et elping 8) wherginiséeis () wemyprisgsge- e(m;gy!ing the
1
oot 1 M0 GRS e A il sour

transm ssi orfrash tiezorigiaatly ehepdddlyideoratases the step of  (dl)

enbeddi ng_ the video transforminformation into a programmap table
( PMT) 15° packet before being nmultiplexed. 9. The nethod of claim4,

wherein step (dlg, CO”WHér%%trﬁﬂ)&d&lélﬁ%awh r&&%@g@%@m&%@@%@é bR (c1)

into a video el enent descriptor. 20 10: T

wher ei n t he axtraeting thenefiginal estittiopt or has a horizontal resol ution,
a vertical resolution, and an aspect ratio as variables. 11. A

met hod of recording video data in a conput er -r eadabl e i nfornmation

storage nedi um the netHORetwsf daiR04! WRerdi®REePc) caﬁpé@bswgfe@tdfrzez)
the originally encoded video data froma bitstreaminto whi

ori gi nal 1§ 8alg an s @gPafidali9pert ext data are nul tipl exed and
decoding the originally encoded video data; (b) re-encoding the
decoded video data so that the re-encoded video data has a different
format fromthe &igi Mdld methozoofedaim dewhdatia the8bitdtedany éna Madving Picture

vi deo transform.i is.to be referred for  decod

the re- enco@g@%%@uﬁWQﬁmaaﬁmﬁ'% plepamornd Steh &ﬁ ReMHYisgs ARe ﬁ&e% of
encoded Vi deg1 fahBeddidl thé%é@') #ghdfBn Wﬂﬁﬁéﬁ@rﬁim\{b @e&oéfa%ﬁ‘%ééi fAble (PMT)
information in a navigation data area of the conputer-reada

i nf or mat 1%on packetderforbeingimuldpleadnul ti pl exi ng the re-encoded vi deo
data and the hypertext data, which 1is to be reproduced together with
the video data, into a bitstream and (f) recording the nultipl exed
bitstreamin a pQogramhareatield éfiedaim 4, wherein step (d1) comprises embedding a

video transform descriptor into a video element descriptor.

20 10.  The method of claim 9, wherein the video transform descriptor has

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

11. A method of recording video data in a computer-readable
information storage medium, the method comprising the steps of:

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

(b) re-encoding the decoded video data so that the re-encoded video data
has a different format from the originally encoded video data;

30 (c) generating video transform information which is to be referred to for
decoding the re-encoded video data into an original format of the originally
encoded video data;

(d) recording the generated video transform information in a navigation

data area of the computer-readable information storage medium;
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conput er-readabl e i nformation storage nmedium 5 12. The net hod of
claim1l, wherein the bitstreamis a Mwving Picture Experts G oup
(MPEG transm ssion stream and step (d) conprises the step of (dl)

recording the vi qun{mwémggﬁ% gé%@gaaé@md@% @Jt&%fwaﬁh%gpéﬁﬁgfdeaftﬁwwch

configuration information. e nethod of claiml
step (dl) cd#ie beeepwdvictditegether withdbe videosdataninttes ditstream; ando a

id I t d ' f . thod.of claim13, wherein,the
Video transtor m docePPRling tit BRI Fant it Bedfamt fie ofne
vertical resomputenresizdl@mfasmaiin statdge medianl abl es. 15. An

apparatus for recording video data, the apparatus conprising: a
decoder t® decode originally encoded video data; an encoder to

re-encode the de ed i : t N . ' .
(o ncode the, deceried MRRIEL ARk 13! bR IR2BE0HESD 120 Mg proure
wherei n t hdxpiefrtfseGrnip (MIPES) tiansmiskicn atrdaif, andstep domprizesithestep of

original re tion,of the  originally _encoded video data;

generator t zggﬁ??é’%‘{"BWP%&U@'@F&%@?@MH@%@% ?%Hfogxﬁmapﬁgblﬁdgéﬂ)he
original resehigl@tioffinfoR®afbhgi nal |y encoded video data, on the
video data; and 25 a recorder to record the generated video

transfortiinformati on and the re-encoded video data. 20
13.  The method of claim 12, wherein step (d1) comprises embedding a

video transform descriptor into a video element descriptor.

14.  The method of claim 13, wherein the video transform descriptor has

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

15.  An apparatus for recording video data, the apparatus comprising:
a decoder to decode originally encoded video data;
an encoder to re-encode the decoded video data so that the re-encoded
20 video data has a different format from the originally encoded video data, wherein
the different format includes a different resolution from a original resolution of the
originally encoded video data;
a generator to generate video transform information, which includes the
original resolution of the originally encoded video data, on the video data; and
25 a recorder to record the generated video transform information and the

re-encoded video data.
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