3 February 2006 METHOD AND APPARATUS FOR RECORDING AND REPRODUCING VIDEO
DATA, AND INFORMATION STORAGE MEDIUM IN WHICH VIDEO DATA IS RECHRRISEHBY THE
SAME 5 BACKGROUND OF THE INVENTION 1. Field of the Invention The present invention relates

ana reproducndEL LR AN Rl KE T T BB, AN D I BRE SRS e
hypertext data aDATALARD:NFQRMATIONSTOR AGEAMBDHEWHEN WHHCH W 1DEDY PATRAtBata are
transmitted in the form of a MPEG transrﬂgﬂmgbsgmégiﬁé:ceives and records an MPEG

TS stream in 15 an information storage meditm and can reproduce 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 d%ta (a) and hypertext data (b) are separately 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 vidB8CH{tR@NNI2-@hcobiéd| MVEENET 1WA, is recorded, the video data

(aN) and the h;{perte)ﬁ@@t’ﬂ#h@ﬁq gb?ﬁtf?{r?perly composed and displayed during reproduction.
SUMMARY OF THE | I o solve the above-described problems, it is an object of the

present invention to pfbeidesettdaventapprlriaston reteey eésecording alubiegseduaitbhypertext
data even if the yideodata [ias hesd {)‘E’r‘ﬁ%%% B ditieLeIs ey r M d E%Wrﬁggcﬁfbfﬂ rmation

storage medium therefor. 'To achieve'the object of the invention, I one embodiment, there is
30 providetPa riisieedataanstiineeriesbdaita in an information storage medium. The method includes

the steps of (a)gecodmg%“@ﬁ%p@@;ﬁgpa@@&%ipg 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 1 3 FehRMHatend hypertext data are multiplexed in a digital broadcast signal.
The 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) are separately 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



an original state; and (d) recording the generated video transform information and the re-encoded
video data. In another embodiment, there is provided a method of recording video ddePiraai006
information storage medium. The method includes the steps of (a) 5 separating the video data from a

bitstream containing.the video data hypertext data and decoding the video data; (b) encoding the

decodod video AL AHRARC 25 B RGPl e g R R g e QHEhh IAaTon which

is to be referrectal fitredecedogptic vielen daded video data into an original state; and (d) multiplexing

the generated video trf':\nsfor information, the, 10 re-encoded 4ig%)ecgﬁ%% apd the Pﬁeritgxt data into a
n

. N another embodiment, there’is prqyide recording video .
bitstream; and (e) record?ng the multiplexed bi AHeam ThIhe TFGrmAtion s orage medium. A stil

another emboddatnin taerafisrpratiatesdtaragehroddtinecortiegwetbod datiuitesrivefsterzgioh (storage

dium. T ' ! ' i ' into which
the video dSia KU LB b e e T o B S e B SR 8 ocing the
decoded video ligpariediftEtena nhgeoasligphti @Msige dgaciatiagaaditg thendtmodadotiaenion which
is to be ref ' id into. ; ing ted vid
ranstorm nfortaL e R exing the

20 re-encoded vidisd ifata éﬁd&fﬁﬂ%@t@ttdﬂl@dlﬁgiBﬁﬁi$3cﬁb§0é_pﬁo‘dde@cﬁa¢)’gmt@ﬁwmﬁiWideq
data, into a bitsgfegm 'aﬁad@ ﬁﬁﬁﬂ%@é‘%ﬁoﬁ;ﬂtwh%%@%%?éh QIR AL GHRT RAEIAAI6A, fdhe information

storage medium. To achieve the object resent invention, there is also provided an information

storage médiurfenfflganrpwiRpdatawanshthadweerefcrtadnio abdFtegant;aay tebrrfalioge, and
video transforrqﬁréf%m '%}é@kﬁ&ﬁ%%w\diﬂ?%qrﬁaﬁﬁéﬁJﬁfsﬂﬁ%%ﬁlﬁéal%m'deo data into an original

state. Preferably, the information storage medium further includes audio data reproduced together

with the video data, hypetidarpitesepagdimepbtiitar it Piryidrid 8 mehemhaiRerEdingontearation
data necessaryfair #PERFEN RO MO IER AaiTrefermlymbp N rRItREs the atdie 9?‘5@) and the

video transform information are multiplexed and recorded in a proq{am area, or the video data, the

audio data, ancPERAMRINGIR Mitafata leplex i rRpBdptasMNis B video data and
15 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

20 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.

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



3 February 2006 program area, and the video transform information is recorded in a navigation data
area as the program configuration data. More preferably, the video data, the audio datL U
hypertext data are multiplexed and recorded in the program area in the form of a Moving Picture 5

Experts Groupa[gMPEa(jﬁ transmisajrﬁél str%am and.the video tra}nsform infoa;n tion is I‘eCOﬁded in the
navigation dataPhPEAY BSgrANhER YATRS (AT ICEBh OB B RSRste PR AP Video
transform inforatearbasasebe prolgealcecointigaratideaatament descriptor as a video transform

descriptor, and the viqﬁo 10 traﬁsf%rpw escriptor has atﬁ‘é)%o'ta(lj r?solutaq{'h a vertiﬁeetlxrfeéqlgtion, and

. re prererably, tne VI&)GO ald | d, dln eh
an aspect ratio as vana%le& '? ere’is’also provided an appara US?OI‘ receiving gﬁg recor(ﬁng a

bitstream in an anéormudiijolestdragd reedided Ththappagrans acdadedlzfitental kMadtiggRiaddersdata

from the input kitstr ; [Ng. r id zencodi .decoded
Video data h dHETE D S G SR I e R 8 R R
transform infors&gicordgricn i eorayigetioe datafarele @sdiggranviae daltdeintVan original state; and

a controller for ggm@yg%%nﬂ r@(gﬁgdq the video transform information to the recorder. 20
Preferably, the recorder records the video transform information in a program area together with the

re-encoded video_datfmfﬁ@@lusthg\x}mt@aaﬁfﬁmﬂnfﬁﬁnﬁaﬂpmmﬁ@ﬁaﬂimbadﬂmd io=a The filter
includes a demb'i'c‘f@!%f‘ér?%’n‘??{ggtéglﬂfw'%% Q‘@i&%ﬁr%&ﬁ‘&?ﬁ*ﬁé@@riﬁ%‘?%ﬂ% m%&'ata’ hypertext

data, and program information . The 25 controller includes a video transfor ormation
generator 16r géigastony seswinutheg dbeitenrhresoimiafomvaiteahiespligienbandfared to for
decoding the vi daigigtosampdginal 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 multiplexef FGrenigI@RExRIG ise B ARDIARBIY Hiths S eRAMGRBANFEPERIFHINaRd the

re-encoded vidgdtaian TRelfvRRbranseaalir TRan R fapeiiacts AdMEPaskeyTom the

program information data output from the dem lexer, and a generator for generating PMT

configuration inftrAstiog Miﬂﬂﬁiﬁﬁf@ fremitheinRrskRigtream; a recorder for decoding the
15 extracted video data, re-encoding the decoded video data in different way to

original one, recording the encoded video data, and recording video transform
information which is to be referred to for decoding the video data into an original
state; and a controller for generating and providing the video transform
information to the recorder.

20 Preferably, the recorder records the video transform information in a
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

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



3 3 February 2006 information based on the extracted PMT packet. The recorder records the PMT
configuration information in the navigation data area. To achieve the object of the pPer"éﬁ‘ﬁW\?@Hﬁon, in
one embodiment there is provided a method of reproducing video data from an information storage 5

dium in which,video d hich has b in diff iginal '
ransionm infori ORI SR LU FraH BEtES b B ESHING thel Ve Wl RSN oAt al e are
recorded. The matfigdratitudiesdireatiopsrothéahaeaghitigrvdieta dagaand hypertext data from a program

area, (b) reading videq. Otra sform Wforﬁiaﬂf)nff{ﬁm a navigation ata area; andgc%jmultiﬂ%éipeg the
eo |

video 10 data, the hypertgf(: (ljea\{g,taﬁé) &Y ttansrom in grrr]r{gﬁohna%%boeumpu? r'ﬂﬁﬁe 1eSulfof

multiplexing. InEanettied enmbeitiateot répoeliscprg witked alatathiocth afnéplanioation \steagdata from an

e fion st e S : b o o inal
one and viceo Lo TR 8 R e e S T R e
an original stat®aecarst vided. trEnsiorsthindororiims Wecktaho oid ereafdingahtoitetrdannding thikich

ideo data, h t ; [ ; i jonh It]

area (5 demo o e S e e R o
information; (c)(é¢ceaihgaivdzo datoanadyeritient detimé eideonragetonargdoiPaiading) ddeoding

the hypertext dataand (eXblanding ?Fﬁﬁ%ﬁ?&\ﬂgg‘}ﬁgﬂ%‘gﬁ%@g;tg‘ﬁodﬁiﬁﬁﬁﬁip'@(ﬂﬁg‘%b gnd

outputting the result of blending. To achieve the ct of the invention, ih one embodiment there is

provided aPapgatatibadteprsut ciatpyrivd thatdi geet@nsiesmindermatayand Duiediting i &hich
video data Whi%é@?&%ﬂlﬁﬁ@?ﬂ?& 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 f8a#20ther fBBRE Rk SIS dhaneyitatbatMathofINtPRERRUSE i8S ded in
the form of a bYgieREMERMARRSRM KA FhERRGNIPIRIERTITEe REORHaRN3 SRIRINIng

video transform information from a navigation data area; a video transform information extractor for

extracting the VRIEO @ RAHSHGIMRIOI RENNHOPRGRShYIRRS HaRsie daie arpatieenitexer for

multiplexingsthesMislag be referred to for decoding the video data into an original state are

recorded. The method includes the steps of (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, and the video transform information; (c) decoding the

20 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.

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



data and the hypertext data, which are provided from the reader, and the video 4 3 February 2006
transform information provided from the video transform information extractor and 3lft’ﬁﬁitﬁﬁ’9299§ result
of multiplexing. The apparatus further includes a demultiplexer for demultiplexing the bitstream into

the video data and the h rtext data; a vigeq decoder for, 5 decoding the,video .data recejved from the
domuttioxor r AT TTe Bl o LRSS T e A st e B TR o
decoding the hype ek wlititagrdoe inel frofmtlodtigExiukgjplexer; and a blender for blending the decoded

hypertext data and theé,[glecoded V, de? drFHa and Oal'[ uttin trllJ iéﬁsu'trqf b(ljnandlrlllg')gl 10.Pr%erably, the

€3 arafus er includes a d Xer Tor. demultplexin
reader reads an MPE rangpmssmnsream Into w |c?1 video data, audio dré]ta nc?('mgper?ext data

have been multiiisixedrPratethblyid dredatie anchtisfdmppertexndéta) extidetodgevdeates a PMT packet

containing the i form,informati T copfigyration: in ion..Pref ly, the
remuliploxer bR R R e PR R o tne
result of multiplexiragtadanideocir anshoamieiortadienisgohyyiddaxddaispdesndsiotoepesadiigdhedeo
data from an in j : ggpm' [ ' whi in.different
way to original t&@éﬁ%&v%%%a frégcngsl}%rm in@rﬁ%%@vﬁ%%%%%ﬁ%&%%@?g @?ﬂggﬁﬁg the video
data into an origecodestdypertexisiiaiatdthe depaded yitedataanshdeitditingitheg esbitstfeam,
into which videg dajg, hypertext data, and video transform information have been multiplexed, from a

program area; a demulftiplexer for demultiplexing the read bitstream into the video data, the hypertext
data, and tHe video trdfrsisablyidhe stiefearpateproMEadiagamissiaastraasionie imdishation; a

video 25 decodgpfar dagodinginasesiAgaReNedo R RS HleRURIERSERTe v 194

extracted video transform’'information’ a hypértext data decoder for decoding the hypertext data

received from tHeJ4aRAtHREER ARG ¢t BRIAGBRNShatas cot MIlpperahaHaing e

%%Xb’ﬁ% ggeo Hakbarsherirvtine e dfisruls pirergiit iatRR I RfokkaloR P Bk fbiy Hie
remultiplexer multiplexes the MPEG transmission stream and the PMT packet

15 and outputs the result of multiplexing.

In another 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

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 blending
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



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 whikr-ag 8006
February 2006 FIG. 1 is a block diagram of a recording apparatus according to a first embodiment of

the present invention; EIG. 2.is a block diagram of a recording apparatus according to a second
emiodment of the prilht e A iy LT B S AR AHGEAS D
transmission (TS xidkarenFdGthe ipragbagiaveofienclata structure in an information storage medium in

which an MPEG TS stlg?émzislsrecagd%]d élné{ a reCO{dingCad)raaratus according to c}he resent invgntion;

10 FIGS. 6A and 6B are diagra?ns 0 RALPLAIREE S |0%88r%raarra]§ SrAy GRFSTation which is

recorded accordmbadisrabbdfrttentresené ipresditninvention; FIG. 7 is a diagram of the data structure

the data suteture of it P Aer A AR, oS A e IR s

invention; FIG. Stiearflowchart of a recording method according to a first embodiment of the present

invention: FIG. 10 s afleweiart o adesardingduelharl arseriing. thibaacriad S0.embadingery of te

present invention; FIG. 11 is a blockdiagram ot a reproducing apparatus according1o a first
embodiment ofithepikisentMRERIIdS siGanDisransdrdiRraitcskdingpropaciigsappentdingdocording
to a second erﬂp@rgiggggﬁﬁkb%gﬁent invention; 25 FIG. 13 is a block diagram of a reproducing
apparatus according to a third_embaddiment of the present invention; FIG. 14 is a flowchart of a
reproducint® method attofliff\tandfE asendiediraeta of the gatesttuatasa; \Higo 1R sEoMGWchart of

a reproducing meRhAGANHIRS i8 AEBRIEE according to embodiments of the present
invention;
FIG. 7 is a diagram of the data structure of a navigation data according to
an embodiment of the present invention;
15 FIG. 8 is a diagram of the data structure of a video transform information
according to an embodiment 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 for explaining the problem of prior art.



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 for explaining ﬁféﬁf@fﬂ@ﬂﬁ’%f prior
art. 6 3 February 2006 DETAILED DESCRIPTION OF THE INVENTION FIG. 1 is a block diagram of a

recording apparatus according _-_- AHNERESSE ' i o eferring to FIG. 1, the

recording apparatus includes aitte controtfer 2; c6 : er 1 extracts video
data from an input bitdti€an.ig bebte ckrdiegBamienioa esdbedlegrappatatide acziediagdode irtte decoded
video data in different.wax to.qQriginal way,.and recordﬁqth enco ei;_i indelo g]ata in ag.information

. embodlmqe t(ﬂ% rese |nYen on. rijerrm o0 FIG. .1, the recordin
storage medium, i.e:,"a disc . The'controller 2 generates and transmits video transtorm

information, whigdpar aduscneledesiadifer de cocamjriie vRieantitadatzonder sh original state, to the

recorder 3. For exampf‘?fe"‘ﬂ?%? R ?Qﬁ%i@ﬁ”\‘/iiée% ol n%rrﬂaa%c@lﬂr&?{{;é’%‘?h i‘?hg%ﬁﬁ]fggﬂé fom a

digital TV broadcast station, the filter 1 filters information packets containing program information data
for reproductiorsieoddes theivyiractaddittteg thaidiltendofiler thealegredkdddda daladredifiesgram. 15 A

digital broadca i f 0 information
packets. An infﬁ%ﬁ%@@@Z@%ﬁ%ﬁ%ﬁﬁ@%ﬁ%&%ﬁﬁg%Bfgsgﬁﬁrgrrﬁ%ﬁt’?r&%g@ép indicating
the identifiers c$ipagemedivwmchahaidisgtifiets oflhggpricabies dfganemiesmnoransasiprogram
are recorded, 1S&; Jnfo | ipdicati 1 ifj ta packets
of the broadca?g%éggr@% %@%‘i@ﬁi@ﬂh@%ﬁ%ﬁgﬁg Eﬂ%@oﬁ%@ﬁﬁ% ggtézslég{jléigrecorded in
the first infl?madiia ipteiee csiginglcsiatantifeircofasaigletdkets of a broadcasting program are
recorded in the secon afayine Bfdiela ViR 2 PIAGHARBREASURRRILR ARKE |re as many
he ) ]

second information packets as number of 25 channels. Each information packet may be physically

composed of atpRiemijted satkatsigiahé Coseadsasd atatigtalthrtbeadtitirsamiarapivEG
transmission ( hgkrERABNAIAMRATRYPARKET® FARIRYIAI 0SB R AP HERIEIBHUhEaECMTing.  In

addition, the filter 1 filters data packets of a selected program.

15 A digital broadcast stream is a sequence of the data packets of a
broadcast program and information packets. An information packet is divided
into two types. One is a first information packet indicating the identifiers of
packets in which the identifiers of data packets of at least one broadcast program
are recorded, and the other is a second information packet indicating the

20 identifiers of data packets of the broadcast program. In other words, the
identifier of the second information 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

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

7



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 PR
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. Referrjng to, FIG. 2 ing .. apparatus for receiving an MPEG
TS stream and R BRI AL RS B epiess (S e e g ithey
d?multiplex?r (M &R Codlea EBJIemfdmrcﬁ&rain)r@gMdﬁs)permdﬁxdbgﬁﬁnatfdtﬁ(%l)aggmmm 5pecific
information (PSI) generator,56 iplexer (MUX) 57. In addition, the recordin aratus may
further incluce A aniig Laps LT TR eens e A8 L B AR R i
TS stream and isehatatas duntio decilder data(aahaadiiodanapdehpdertext data, and program

information data. Mor. i . ) i ed int ideo tized
element stréiam (PES)?@?%@? gé?%rl\\élg g%y%ﬁr@%tﬁsﬁ %ér%%gr%rﬁl gﬁ%o%ﬁ%ﬁ%%%ﬁg]g a%nd input to
the video decodétesi deie Anticaddiodeaitd)?2 aanpetent ditier, Bhorpspaaivalyonmatiiiedadacoder 51

decodes the vidgg BES, gfida e HIRRSHEORS A apRdes s eendsd Vlen RES Iy difprent way.

The encoding In ent way tcomprehends a compression method, reduction or expansion of the

size of data an@lenemt BH_@@!@OﬁB @to@l@ﬁsgidé%ﬁaeﬁﬂﬁfea ayerr EEBJ%I@(BIF@ piggiEaENCoder 54
encodes the d%ﬁ%ﬁﬁ%ﬂ'gﬁ%ﬁ% Todifierant W@%‘OMBEB&QP?HqWedﬁ?%e&%GQPéﬁeﬁﬂ%j'o

encoder 54 are not provid e audio PES is directly input to the MUX 57. The filter 55 filters the
hypertext data HirifilietaBaigspeeiselyinforhtarisiecdesoderd s siasneas thavinles BESitans

necessary packgs ameeieode PaSKS B Gk RAETHRROKRIS WHKH PESGRNIRHBRINIAY MARE TS

stream and 20 periodically transmitted. Program information data necessary for recording,
reproducing, arRi'Sedieaifydi igreianry GaRTEeaIdRa PR 9SSIoNCARTIO the@stdeliPih Ahe PAT

packets and PMy, Fofl i RRbasnestdoimP s S atBseRI6 HidyoeriBe BRY@ss thae data

structure of the PSl is defined in MPEG system standards. In addition, the PSI generator 56 extracts

the 25 vertical AIRINESHIBNFERRAIGNS sRGedPeet RiieAsohthadesodes auhet FBR ifhe video
decoder 5}semfigdrethanainto wRaATimaekelicexidrRrR '89HAEMNe audio encoder 54 are not

provided, the audio PES is directly input to the MUX 57.

The filter 55 filters the hypertext data and necessary program information
data. More specifically, the filter 55 filters necessary packets among PAT
packets and PMT packets which are contained in the MPEG TS stream and

20 periodically transmitted. Program information data necessary for recording,
reproducing, and searching a program composed of the MPEG TS stream is
recorded in the PAT packets and PMT 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

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 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,

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 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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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 vided @82 A¥PMUX
57 multiplexes the input video data, 30 audio data, hypertext data, and PMT packet containing the

id form_ i iqg,and ltiplexed d . The multiplexed d i
rocordod i & RSOV ek D RCEELO0 ST, PR R B dlet wth
video data, authe diise, 2001 hiffrertBAl Hatackbe ddb Kooty écitsthit foenPbf ffaidketrewitiich 8 3

February 2006 B at the PMT packet is Eecorded on(l)y in a program information data area of the disc

200. The PMT packe%ocnd}%gaggco'r%&grpna R SR e PMT in which PMT configuration information is

recorded. FIGS. 3 and-4Gf$e 3liaigtladrar éodiegpéairsrigraaxMBIBRJrenshiedrts T Referany to FIG. 3, video

Chream 300 o e HL R B B R 3T o S e R R B o e
audio packets 32¢ 3% areirB6ltptezegdricearinduéddribinddintteami®@d strémneste BiiE&n audio
srear 301. 10 RSlapy BIY. 4 RO LNRER SRRGIEBA L T s 15 ARy AF

constituting an stream IS assigne a packet identifier. |m|Iari1 , once the MPEG

TS stream 400 peketd3d, 3% padidiaessppaaiednnli reepadvoen)tart \ideRal ¢avirdthe same
identifiers are CQH&bH?TteJH@ &rainglgdije. In other words, as shown in FIG. 4, packets having a packet
15 identifier 1 are combined into a stream 401, and packets having a packet identifier 2 are combined

into a stredf 401. A FAafersicketad4ssifineadhiot ¥ Pakicltapaeleist ddedidict31d41d5 446, asket
having a packeyidggHgf fifs) & PGP Packe! sfhe idaniin s igsdaamiFAIaprekris Afidie number of

supported channels are recorded in the PAT packet. For simpliCity, the PAT 20 packet is expressed as

a single packetSHuilady@namhEte MBEG the ikgapadis isspasivednipeseackets lrRarpaaiadkets.
FIG. 5 is a diaghamhi@terB@iny) 238 Jaeketa s figraresard e itdicarée Mithta dinasiaast
program is recorded by a recording apparatus according to the present invention. Referring to FIG. 5,
the data recordﬁi@g&éﬁ%f tha other words, as shown in FIG. 4, packets having a packet
15 identifier 1 are combined into a stream 401, and packets having a packet
identifier 2 are combined into a stream 401. A PAT packet is assigned with a
particular packet identifier. In FIG. 4, a packet having a packet identifier 0 is a
PAT packet. The identifiers of as many PMT packets as the number of
supported channels are recorded in the PAT packet. For simplicity, the PAT
20 packet is expressed as a single packet, but as described above, the PAT packet
can be composed of a plurality of packets.

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. 6A, a PMT containing PMT configuration information is
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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 pro faﬁ‘?ﬁ%ri‘:ﬁ?ﬂﬁosed
of a bitstream into which video data (and audio data) and hypertext data are multiplexed. Each of the
programs #1, #2, ..., #nis a logical unit of content regorded in the informati ra edium. The 30
navigation data RS A RGO IR Rk SIS0 0 CoP Bt L. S8 and general
information deswoitiachingebfocpaligUuriEicn tAanthéBreis alregrddedahtbeadztstsgamtanes of video
transform informaét)iPdne\gﬂi]cQ IS recorqg(ar%t%cgperding to embodiments of the present invention. Referring
to FIG. 6A, a phTT containingpISWcon iguration information is 9 3 February 2006 recorded in a
navigation data area. RKfer7irgaal kg asBo &t rdviiafzskertooaaidnp PyHElicordagaratoordifgriaation is

bedded |nto g bi [ in.a. d i ' dat
Cirucnure of a na a6 G T B AR g
FIG. 7, the navidgiddinctistedrceleme vonagentaiger tdigevainmeohanageatajercablainentains

management i ' ' - r j int i jum. The
volLme managh e e e e
medium, a promgeamdwpoiﬁtbemiwmnsmﬁﬁawatiﬁglw@pdgmeb_gpr@gaém information,
and a_ program arpaienele @G # MRoHi SRR BIPSiBMoY DledilfionalRs b wumbey of all

programs recorded in the information storage medium, PG_Ns. PG_SRPT indicates the offset value
of a corredponBRigtprdgkientofratibmeipriing iheneositiepesBsg Eh{IMakons angrger table,

PG_IT SRP #. -Jp_h?éﬁa?rﬁrﬂérmﬁﬂéﬂﬁf@&b@@eﬁwgu%ﬁpﬁwUmber of programs. The

program information table PG_IT contains information necessary for reprodupin&;_program. Fields
composing the progra¥Qhidaha@sirias e aumberiphellsusansesesdndda trainfopmatiosart

address of a PAabaRdedlirtesdhroffseicyalummof theiBASwe dhesttadnesitign of the PG_IT.
PMT SA is a start address of a PMT and indicates the offset value of the PMT from the start position

of the PG _IT. Wﬂﬁswﬁ@ﬁéﬁ%ﬂﬂréﬁ§@?%ﬁméﬁw§ﬁrom the start position of the volume
15 manager table, PG_IT_SRP #. There are as many offset values PG_IT_SRP #

as the number of programs.

The program information table PG_IT contains information necessary for
reproducing a program. Fields composing the program information table PG_IT
will be sequentially described. PAT_SA is a start address of a PAT and

20 indicates the offset value of the PAT from the start position of the PG_IT.
PMT_SA is a start address of a PMT and indicates 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

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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(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 MPE&o%aN s, 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, cqnfiguration information
contained in a B SORLE B Retol R RS BNAL G P TGP e B R B8 cing o
the present invérdioats tB@ espexidatorntd drdidphdy .SthAR & atahisiovhddnmaagds.times to positions
(addresses). The strU(l‘,_t}ée gf. TMé.P may b? wegatme as that of.a DVD-VR or, DVD-Streamer. The

i . Ol g diagram o the data struciure ?f awde.ﬂqtransf rmnformation
video transform information contains’a resolution and an aspect ratio. The resolution ndicates the
resolution of videcalatiagdo@menhbodibiesttedthe dre SRt brvemlid006Ref emigig 4o Stéte. 8 Hbeaspect
ratio indicates (e aspect il of ARSI AN BRL dleate ihe BRsclrEi Phadisplavsgisen as
occasion demands. . 8 IS a diagram of the data structure of a video transtorm information
according to aretenitlichestrgfttieapeesdingriodviiidrG Rpfilicgtiorrs 6. @& fihedsvieothdhsform
information is e ed- T Vi rgemrgé ' cardi PEG
specifications iés%lae%%%d mﬂgﬁﬁ%&&&(ﬁﬁ.dggg @é%ﬁlgélgﬁnqé%%des |§?§‘§§§r{eﬁ(§%ﬁ}rﬁéﬂ o(r)M

example, inford@i@ﬁtiﬂmwamiiganﬁtdm@FBWﬁmow MRE'@N/LFM@EE MI&‘GMF’#@H‘I PEec4 video
data complies yi, 'éo\g%%%g Ao RSSHRIGRYBINR HYIRRdFANSITS YuibdormaliapAccording to

the present invention | ed to the video element descriptor. The video transform descriptor

indicates the ré@é@jﬂaﬁtiaﬁcaggpgﬁﬂga\_qdm m&snf@émafai@@_ftsr@dd%tsbﬁwvm@ RIRHOEAY is an
example of the yUdeRHANSTRHR JRRUIBINGEMRBESLIHIRR HARA RIS MEVLBRHiIICAnd aspect

video_transform_descripfor_() { descrigtor tag descriptor length horizontal size vertical size
aspect-ratio-infrHa@biNg video data before re-encoded. e following is an example of the

video transform descriptor contained in the video element 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 transform
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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15 Here, "descriptor _tag" denotes the identifier of the video transform descnptor "descriptor- Iength"
denotes the data size of the video transform descriptor, "horizontal-size" denotes a5t 06
resolution, "vertical - size” denotes a vertical resolution, and "aspect-ratio-information” denotes an
aspect 20 ratio. A PMT pgckeharcordiddaisng MPEG specifications is defined as folfows.11 3
February 2006 TS_pragraspleniap_section( ) { table id section_syntax_indicator For (i=0;i<N;i++) {
descriptorQ } For (i=0ji<Nection) fyseedrdicejpie reserved elementary PID reserved ES_|nfo_length
for (i=0;1<N2;1++) { descriptorQ; } } CRC 32 } Here, "stream_type == OHO02" indicates video data. In
other words, when "stream_type == OHO02, "descriptor()" is a video element descriptor describing the
video data. A video tr sfbémi;tgﬁqs\rjmgr{ according to the present invention 5 is embedded (into a video
element descriptor as followsesdristgplogram_map_section() { table id section_syntax_indicator

}

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

12



For (i=0;i<N;i++) { descriptorQ } For (i=0;i<N1;i++) { stream_type reserved elementary PID
reserved ES_info_length for (i=0;1<N2;1++) { descriptor() [video_transform_descr?;ft%l?’(‘ja{yag%riptor
tag descriptor length horizontal size vertical_size aspect-ratio-information } 112 3 February 2006 } }
CRC 32} A recording methpd according to the present invention will be described on the basis pf the
above configuration. FIG.}9 is a flowchart of a recording method according to a first 5 embodiment of
the present invention. Reféiri#y to FIG. 9, a recording apparatus generates video transform
information for a receivéd MPEG TS stream, embeds the video transform information into a PM[ 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 apparatus can record PMT
configuration information in the form of a

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 method according to a first

5 embodiment of the present invention. Referring to FIG. 9, a recording

apparatus generates video transform information 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 apparatus 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
and a PMT packet before being transmitted 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 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

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



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 and a PMT packet b%fcﬁ%%é’iﬁaw
transmitted to an MPEG decoder during reproduction. When a PAT packet and a PMT packet are

recorded, 15 rearran t is not necess ut ord ace for the PAT et and the PMT
et norons L DS T SR iR r B RS e o Vet cee
recording is reqwmwwswimcntmemmeldeiﬁeladamlbﬁmmmﬁﬁh'Efepamm in diffefditxvay to

original one, and.rec ncoded ideo. data in a ramar ste r to,record a
PAT 20 packegﬁ Qiyﬁﬁxpac et oge éf‘\f\'/ hdeaF% 8 8 eo%taa|s op ond E %ecr}otfasteps

901 and 902 candeopiptdantleel Immﬂuoﬁhwﬁtplaxmgemr&m@emo&ep‘ﬁmneanwﬂ@amalo@tus

Simulaneously gepnEN A SR AYBIONAEIR, FIG AR AL NEBIR AR RERTNATEiOC

according t0 a sécon e present inven errln a recor
apparatus recel@egeoNIRASONS mearrptnt()) whhﬁddeldmmﬂila wdemyﬂmnem dMQrm’@mnlaplexed and

changes the resalian oo datawen gl Todp o ST AR 136 ilep derqgey 51 decodes

video data in step e video enco re enco ed video aving a changed
resolution in stgsogyen Areafinestep ﬂ)&ﬁldes hypertext data, into which the 30 MPEG TS stream is

demuiplexcd, o the Wi 57 10 3150 PAf BPA3S SRR 00R GRISERIE A GETRIRICS and

embeds video transform information (a video transform descri eo element descriptor in

step 1004.17heVRSENEINVEMtipexeBéferdéngdadd Gidbb 2@ eRneckieiig aargratidstnchigas @xt data
and outputs theygestdtbpEMUIRIEX IR AR rBIER HAGPdiSh EXRHENG BPRARY Readerords T

configuration information including the video transform information (a video transform descri tor)

embedded in tHE3WRs# dRAERIERAMSRIR ANV dinasieraréxaiaation desmadiees
multiplexed bitsteanidBRBIRIGHR MSRRERPSAREEIG ekbrits %%%ﬁ@mrﬁflﬁfﬁmﬁ&qmg

apparatus according to the 10 present invention. Referring to FIG. 11, the reproducing apparatus

includes a dect@gt @'tﬁtr\ﬁé@b@dﬁ§ﬁﬁ1 Wf&%ﬁ?ﬁﬁ?é)ﬁr%'&@op@vﬂﬁﬁdtr%ﬂ@r deqagelr8add®reads
bitstream data gagoddes Hapsea M MMEUh{remA Mis@AQ®ginal state referring to the video

transform information.

FIG. 12 shows an embodiment of the reproducing apparatus of FIG. 11.
Referring to FIG. 12, the reproducing apparatus includes a reader 4, a DEMUX
60, a video decoder 61, an audio decoder 62, a filter 65, a PSI| parser 66, a

20 hypertext data decoder 63, and a blender 64. In this embodiment, the PSI
parser 66 is provided as the video transform information extractor 6.

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 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 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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The video transform information extractor 6 extracts video transform information from bitstream data
read by the reader 4 and provides it to the decoder 5. The 15 decoder 5 decodes the 5RetPe A Hata
into an original state referring to the video transform information. FIG. 12 shows an embodiment of the
reproducing apparatus %I FIG. 11. Referring to FIG. 12, the reproducing appar inclydes a reader
42 DEMUX_ 68 dhae0eriaie d3ETp G0 adbug oo, L IS A FLI fea o0 S T pertext
data decoder 63uditddata e p@iidie shiseedduodieteatdiveda il tpar seubd isytpavidedies. thé vedeo
transform information extractor.6. The reader 4 reads a bitstream from a dis¢ 500 used. as
information. st g8 1SRN Aor e 6 BB AR b e B R e B et
data have beeranl ek ith éhaduitsteshnyple aeidudiats toities B ridenddrm Tiferblatideréxs been

multiplexed_in t jtst i the_form. of et accordi e presentinyenti he
bi;Jstlrear):\ iséout%%ﬁ §§ gfgfrg?ta 65%%5&'&%%1%@%%@%@1%%( %%22%&@8 B%I\H%@J ﬁj?ﬁn@#ﬁ%? S the
bitst into video dal&, dddshoataangtimtexndadinet pfddfan infolteigoingde FiGe 16ilter 65
s the o il A RO AU SR U A PSSR 0t nc
program informaté)n atggn gjﬁeﬁgsﬂparser (%1{:3 )‘rsgaﬁ:%esg%mggg%oﬁm gﬁor‘r;atlon fr(gim the
program informexisacians adde rankpieseheREdéd feriab R todRe dieleedeecddensl. The
e Jecoer aikfiFaRtsadrexdPRinas e POINIiY fosohienaand aspsLuaiodreo

transform information) provided from the PSI parser 66 and provides 14 3 February 2006 the decoded

video data'f® tHe PRpdRT &4, THardigdlarbedddeisezmhadiaenthéh el RriseAHS Fdoriedasdn

decoded audio i@ 4 38ewnd Ayl daYs s MRRISHHIARIA deradk) Bidpradadne hypertext
data output from the filter 65 and provides the decodegsiwﬁ{pertext data to the blender 64. The blender

64 5 blends theSeiRRE YA RN TR AShERESE RRa aKHasAHioR, thelikesthedeREMiRNIFIG. 13 shows
another embodypgRFA{ 616 -AIG. Refaminadeddst 5 firtnsPRiEREBRPRERIVX Ip¢ludes a reader 4, a

video transform information extractor 6, a remultiplexer (REMUX) 67, a DEMUX 60, a video decoder

61, an audio decoder 638 FoRHS dbrepssa hiiskean oy serise 40Rteh deABIntatmation blender
64. Particuigrly sif e eGSR SRJUE RIGSHBAde MBI information extractor 6

and/or the DEMUX 60. Video data (and audio data) and hypertext data have

been multiplexed in the bitstream. In addition, the reader 4 reads video

transform information, which has been recorded as PMT configuration

information, from a navigation data area and outputs it to the video transform
20 information extractor 6.

The video transform information extractor 6 extracts the video transform
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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the decoder 5, and the video transform information extractor 6 is provided separately from the PSI
parser 66. In addition, unlike the reproducing apparatus of FIG. 12, the decoder 5 faftfEHACIRs the
REMUX 67. The reader 4 reads a bitstream from a disc 400 which is an information 15 storage
medium and outputs i'EA:[o the video transé]org inforrgatio& tractor 6 .and/or.the Dﬂ}/‘ux 60..k\)/ideo
data (and audio data) AMGHISMEY G5 RIATUE t?ﬁl%?éﬁ%ﬁ%@%ﬁ@ﬂ%%ﬁﬁ! PRSP
reader 4 reads ordte basisfofrthimfainoaioonfigucatioas been recorded as PMT configuration
information, from a naﬁ%ﬁtl{)j} idaétz%lareehaﬂd LétPUtS it,to the video Hans&‘grrgn 2(t)oinf%rrr§][ation extractor

. owceC eproducing metho in a . )
6. The video transform information e>\€¥rac or extrgc?s Hwe \%deo ransform m]%rmatlon and provides it

to the REMUX émbadiorehieofittentesedeimderiiba. RBEIEXiBg tolHtipletd st ieevindistr éamsémunthe

vid f ' ' jqital si , . iol ' [
Video 25 data, LIS AT S SARImS IR o HiglRROn e e R
decodes the videprdgtaradeopdingatodrigathiodbel atooderdSaispeiep ridid1(vidBoetrdsform information)

ided from the Vi ' ion . ' ' ta to th
biender 64 The o R e e o
30 sound outpme_a@lsi@eb'rméelam@rftm O CRIDJIetes Q3 danslttranspiadxio dagaderpdef@in the
filter 65 and prqyides &'Gg.de‘?ﬂ%e&e%%?%’%%g&&e‘h@ g %?‘n Lha blendge84rhlsadmnine video

e
data with the hypertext data and outputs the result of blending. The program information data is
processedBy théofimatien dme padigithbsigalPSI parser 66. 15 3 February 2006 A reproducing

method according to thecpreseRtinNSRIRAVY Bedlsriiketh ALihePasismifis Bhe e sgndguration.

FIG. 14 is a flowchart of a reproducing method according to a first embodiment of the present
invention. RefefiRBagimrnt 0 tReDFRRENHRYSIBIRN-5 iRRIeRARBAekifacicr dheaieadrs frgads

configuration inforition SeeFRaRAIRAIWRIBFOGED IPPRISRIQAIARLIR AAIeERERT 5 in step 1401.

The PMT configuration information contains video transform information. The reader 4 reads a

bitstream of the PN ehasdpM hepnfiguirtieminéaimation deesntiesdisc 500 and outputs the
15 MPEG TS stream in step 1501. A reproducing apparatus reads and reproduces

the MPEG TS stream containing video data which has been recorded at a
changed resolution. In other words, the DEMUX 60 demultiplexes the MPEG
TS stream read from the disc 500 into video data, audio data, hypertext data,
and program information data in step 1502. The filter 65 performs filtering to

20 output necessary hypertext data and program information data in step 1503.
The PSI parser 66 parses a video transform descriptor received from the filter 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 resolution 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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step 1403. The decoder 5 multiplexes the bitstream and the video transform 10 information into a
digital signal. FIG. 15 is a flowchart of a reproducing method according to a second 3 ERBBENAYI of
the present invention. Referring to FIG. 15, the reader 4 reads an MPEG TS stream, into which video

transform infor ion has been multiplexed as PMT configuration jnformation,,from.the,disc 500 and
oatputa e 18 ML GBI At S o AR Srea e ss Al et
MPEG TS stredhe catdainrag sfioleo idédamdiion basdcten 6apendeated a EhAhgadketsoasseahoin other
words, the DEMU emultiplexes the MPEG TS stream,read fr e disc.,50Q,into, wi ata,
o data. DR e B oo o e B Rt R S Ba B e  e
to 20 output neb&ssadyiekibix datanartiifeoesdheiMotiatidn siaeaim atepthBFAV T padkst paoser 66

; _ . ' o 1 ) )
EZLZ‘?&?J&%‘Z%éﬁ@cﬁﬁ%ﬁé’@i&@ﬁi&é@ﬁ%ﬁ L@i}%&%’ %zfﬂf,hf;&d este @E&%Sdts ;g@ video
data referring tetrieawvidet vidasfoatadasdlipuatse hiyaettexvidaia@ dara qrndrave infoomgitiaih dai@uti
o e N A
to a sound output eé?cedz;'s_pea erfln steg 1%% .grﬂe y;gertext gata gecode 63 decodes the
hypertext data Bnst@popsem mierlatidededa m_mt@@th@%ecoﬂé@l \_orrdj@@ ianstornan tméommaitmj
hypertext data @99%({3%?3%}%%8%“'WQ&%QH@&H@HBH@(@W(&%@Q& SRR A TEOL RIS

Therefore, the 30 v a and the hypertext data are displayed in an original state. FIG. 16 ?s a

flowchart df%a réptbgudarpraegasteabdorisigro 8QRird T&ﬂb&dﬁﬂ&ﬁ%ﬁ@ﬁiré@ﬂdﬁ&éhﬁdﬂﬁ%ferring
to FIG. 16, the gpaderd fragdSoaRMided trandiGamitiomiioR ARA0RIS & Shine itk2RhR0A

outputs it to the REMUX 67 and the DEMUX 60 in step 1601. In step 1602, the reader 4 reads 16 3
February 2006 $Mitaédhagie@mAatraamiavendmrolignrlvigteisteain sl beHe diSeeBodind the

video transformygiaHBRBNIREEACL fHE SRRAEPHRELNY bIRBLKS tha e M dnsdN bisp iggration
information and provides the PMT packet to the REMUX 67. The REMUX 67 multiplexes the MPEG

TS stream and $REMS\PHIRA IR VINR @ SRRAtATSIHieR $RG816dNerhvrBERIUNeED dRFARIRes the
MPEG TS stregatbiesvidehgptraydatdaipsiayesest datie HchoraosamiBiasmaiestd

video data and the decoded hypertext data and outputs the result of blending to
a display device (not shown) in step 1610. Therefore, the video data and the
hypertext data are displayed in an original state.
The above-described recording and reproducing methods can be
20 embodied as computer programs. Codes and code segments which compose
the programs can be easily inferred by computer programmers skilled in the art.
In addition, the programs are recorded in a computer readable medium. 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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in step 1604. The filter 65 performs filtering to output necessary hypertext data and program
information data in step 1605. The video transform information extractor 6 provides ¥f¢8taatSform
information (a video transform descriptor) 10 to the video decoder 61 in step 1606. The video decoder
61 decodes the yidea d:f\ta referring to the video transform information (the video transform descriptor)
so that the vidmm original resolution in step 1607. The audio decoder 62 decodes the
audio data and outputs the decoded audio data to a sound output device (a speaker) in step 1608.

The hypertext data de*oder 3 ]ir51fdren9|098rs1t SrQ erﬁ%étl dr%t%(;rﬂqStﬁgnlaog' The blender 64 blends the
decoded video data and the'decoded ﬁyper?ext a anduoutputsothe 1dsult of blending to a display

de_vi_ce (not shown) in Ekégolﬁa’@ Wh'ﬂafefame_,bberviseimndathigrdiftbmrhypayt&xtod@iadrertﬁsphaged in an
original state. The abayeesarined vesrding A RRIBUCIIA BEtads candr PA cmapticd s
g S whic ep i

computer programs. S an segmen compose the programs can be easily inferred
by computer preigieonaiadas kil onightahatatie. addition, the programs are recorded in a computer

readable medium. 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 magpnetic recording gediun hgnfpticetiecsigirrgenieedivm of gledmriér vahe neemprising described

above, according to thﬁuaﬁg%?&%wﬁm%gﬁ?%#}ﬂ@f%m Wé’@f&@g& can be properly reproduced

even if the video data has been re-enc erent way to ongma??rie. 17 3 February 2006 What

is claimed 18: 1. An infByiPeitioxt siotaghspladRariQ@stiRisMEn kv dreOatachMhs been encoded in
different way to origing),gaes AndhriyiHeadrrasiar AL kEesR3tien MpISYERMY e vigtesraditp for

decoding the video data into an original state. 2. The information storage medium of claim 1, further
comprising: audio data reproduced together with the video data; 10 hypertext data displayed together

with the video data; argl Prograg irRsHELBHCSSlaIg 1RIeRFSANO I AR SWHBREIRGNERG Pt a,

the audio data, and the video transform information are multiplexed and recorded

15 in a program area.

4. The information storage medium of claim 2, wherein the video data,
the audio data, and the hypertext data are multiplexed and recorded in a
program area, and the video transform information is recorded in a navigation

20 data area as the program configuration data.

5. The information storage medium of claim 4, wherein the video data,
the audio data, and the hypertext data are multiplexed and recorded in the
program area in the form of a Moving Picture Experts Group (MPEG)

25 transmission stream, and the video transform information is recorded in the

navigation data area as program map table (PMT) configuration information.
6. The information storage medium of claim 5, wherein the video data
has been encoded to have a different resolution to an original resolution, and the

30 video transform information comprises the original resolution of the video data.

7. The information storage medium of claim 6, wherein the video

transform information further comprises an original aspect ratio.
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3. The information storage medium of claim 2, wherein the video data, the audio data, and the video
transform information are multiplexed and recorded 15 in a program area. 4. The infoffRafitt&brage
medium of claim 2, wherein the video data, the audio data, and the hypertext data are multiplexed and

recorded in a program area,-and.the video trapsform informatign js.recorded in.a pavigation 20 data
area as the program cBnfiguraler IO 4 Of HorrIR RS L L AR e A7l

erein the
video data, therangiochatifamdiatienhyas ihexndensbaddand lindeaeddecdaleacrededaesdhptqragram area

in the form of avl}/ld%\(/)iqgaﬁg%urre X grts,[g?roup (MPEG) 25 transmission stream, and the video
transform information is fecorded m the navigation data area as program map table (PMT)

configuration information. 6. The information storage medium of claim 5, wherein the video data has

been encoded to have,a difergntraspltn (e ap.qrginalsolyion.ad e A0 iiea ransform
information comprises the original resolution 0 video data. 7. The information storage medium of
claim 6, whereitrahsfoite desaripforrasfarhraizanialtiesobdinpriseecsiicatitpsal uspscandtan 18 3

February 2006 ag%ﬁ i ion: ge medium of claim 7, wherein the video transform information
has been embe%S e mPtaé?gr\H/%t{e%?le%ﬂré%eht descriptor as a video transform descriptor. 5 9. The

information storage medium of claim 8, wherein the video transform descriptor has a horizontal

resolution, a vertical r%f?'”“%_%P%é\%t@é‘?@ﬂé@gf?/iﬂ@ W@%@ﬁr&iﬂg@ﬁi‘l@%ﬁﬁ{%recewi”9 and

recording a bitstream in'an 10 information storage medium, the apparatus comprising: a filter which
extracts video dafarraioihstiraaeoiaciam,; Heciopacainiefnrdstes the extracted video data,

re-encoding the decogqmgmﬁiﬁggwéqméqr%m% mg&%gme encoded video data,

and records video transform information which is to be referred to for 15 decoding the video data into

an original state; and & (eeEiRsTWHERhdRGAsIes asxtrreiageddre diaid traRBRafiNahienation to the

recorder. decoded video data in different way to original one, records the encoded video
data, and records video transform information which is to be referred to for
15 decoding the video data into an original state; and
a controller which generates and provides the video transform information

to the recorder.

11.  The apparatus of claim 10, wherein the recorder records the video
20 transform information in a program area together with the re-encoded video data.

12.  The apparatus of claim 10, wherein the recorder records the video

transform information in a navigation data area.

25 13.  The apparatus of claim 12, wherein the filter comprises a
demultiplexer which demultiplexes the input bitstream into video data, audio data,
hypertext data, and program information data,

the controller comprises a video transform information generator which
generates and outputs the video transform information which is to be referred to

30 for decoding the video data into an original state, and

the recorder comprises a video decoder which decodes the video data
received from the demultiplexer, a video encoder which re-encodes the decoded
video data, and a multiplexer which multiplexes the generated video transform
information and the re-encoded video data.
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11. The apparatus of claim 10, wherein the recorder records the video 20 transform information in a
program area together with the re-encoded video data. 12. The apparatus of claim 19 $9Haref%he
recorder records the video transform information in a navigation data area. 25 13. The apparatus of
claim 12, wherein the filter comprises a demultiplexer which demultiplexes the input bitstream into
video data, audio data, hypertext data, and program information data, the controller comprises a video
transform information géneraTdnevﬂpjpbrgelserhtﬂzaimtﬁompeteimmeidmmrdmfmmmﬁeeaaiﬁmemhich is

to be referred to ,30 for g %%the video da a Int&fﬂﬁfﬁ E nd the record comprises a
emu

ro ro ram, information ., .
video decoder WHIC &6, Vgo. d“f%f recei tlp VIdES BhEddRY which

re-encodes thedktaaniﬁput/ikdem dhéead e hiprextpleet avehenaitiphéxeb gmgmtem%lﬂl'fndeo

ransform o A S AR RN e WA F RN 2ORRA TR pasarpe gL lam

13, wherein’the contto er comprises a S’a program map t packe
the program infexinatied dita paqkﬁtfr@mithe demultiplexer, and a generator which generates PMT 5

configuration informat (!Wé CoBL; pge%#dﬁ%tm?%ﬂfl m%gﬁqﬁfgﬁﬁgﬂ&rlw&l Hjﬁfﬂ?ﬁ;oﬁMT

packet, and the recorder recor the configuration | mation in the navigation rea. 10 15.
The apparatus d@t@aanea4, wherein the generator generates the PMT configuration information by
embedding a video transform descriptor, which contains an original resolution and an original aspect
ratio of the video data before being re-encoded, into a video element descriptor. 15 16. An apparatus
for reproduéing video data fra'rh%ﬁﬂﬁﬂfﬁﬂ!ﬁigﬁca'tbma‘g‘é wbaren thevasewdebarnaratestings been

encoded in diffesrt Wapi r‘éﬂ%‘%ﬁ%éfﬂ%ﬁﬁ é’\fﬁigbaﬂﬁﬂé‘f’&'ﬁho%’é&‘lﬁtliﬁ UeFed to

for decoding the video data into an original stafe are recor ed the apparatus 20 comprising: a reader
which reads vid&5 HRS ARdOnighealcReQAHOWRIcH ARRIGEEH aspect ratio of the video data

before being re-encoded, into a video element descriptor.

15

16.  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

20 comprising:

a reader which reads 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;

25 a video transform information extractor which extracts the video transform
information from the program information data; and

a remultiplexer which multiplexes the video data and the hypertext data,
which are provided from the reader, and the video transform information provided
from the video transform information extractor and outputting the result of

30 multiplexing.

17.  The apparatus of claim 16, further comprising:
a demultiplexer which demultiplexes the bitstream into the video data and

the hypertext data;

20



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; 25 a video transfofR A3 Sation
extractor which extracts the video transform information from the program information data; and a

remultiplexer which multiplexes the video datg and the pertextpéjaeta which are provided from the
reader, and the video SARTSRERIERAMILR EPSCRRES IS HES A8 1St A Metion extractor
and outputting termeliptecieB Oatartiipdetorty e lekifduteappiakdusanisttamm it ) rfudtiencomprising: a
demultiplexer which demultiplexes,the hitstream into, the video data and the hypertext data; 20 3
Februiaty 2006 a vided JUEAE Mg deceil WG SR TPl BMps et el
referring to the thardetedljidexetraarsform information; a hypertext data decoder which decodes the

hypertext dgia receiveg (i 06 ARMMIRBESH-A0-5 A SR Wil e decared yperext

data and the decoded vi ata and outputting the resu e apparatus of claim 17,
wherein the readéeocdate anbeitguttiogiecmgsealtoBpeNd(iMPEG) transmission stream into which
video data, audio 10 data, and hypertext data have been multiplexed, the video transform information
extractor generates a program map table (PMT) packet comprising the video transform information as
PMT configuration infbfmatidmeadpaetesalipeaset muvisisissheg dadeG eadsmdovngtream and

the PMT 15 pqﬁl&%?é“ﬁ%ﬂ%%ﬂ&%é%ﬁﬁ#‘ P@%E’Qoﬂr%té’éﬁﬁﬂ%%ﬁ?cﬁ%f&@é iging yftpo data

from an information storage mediu which video data which has been encoded In different way to

original on@and@ﬁ@e@ﬂﬁaﬁ%ﬁ@&ﬁﬂ%ﬁdﬁ@m@ﬁ WU@@@ﬁgferred to for 20 decoding the video
data into an original stale AR BRIy HN A RRRARY S SO TREE Sh & a8 ar i Feafpadiisiream,

into which video data, hypertext data, _ . . . .
(PMT) packet comprising the video transform information as PMT configuration
information, and

the remultiplexer multiplexes the MPEG transmission stream and the PMT

15 packet and outputs the result of multiplexing.

19.  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

20 decoding the video data into an original state are recorded, the apparatus
comprising:

a reader which reads a bitstream, into which video data, hypertext data,
and video transform information have been multiplexed, from a program area;

a demultiplexer which demultiplexes the read bitstream into the video data,

25 the hypertext data, and the video transform information;

a parser which extracts the video transform information;

a video decoder which decodes the video data received from the
demultiplexer referring to the extracted video transform information;

a hypertext data decoder which decodes the hypertext data received from

30 the demultiplexer; and

a blender which blends the decoded hypertext data and the decoded

video data and outputting the result of blending.
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and video transform information have been multiplexed, from a program area; a demultiplexer which
demultiplexes the read bitstream into the video data, 25 the hypertext data, and the3f8RY*Y£38form
information; a parser which extracts the video transform information; a video decoder which decodes

the video data receive, fromﬁﬁe demult{ﬁleXﬁr eferqi g t?éthe. exﬁracted videq{tra s['&rm information;
a hypertext data deco Qr whichG8RBRES IR’ § Mex? o e{&&%ﬁ,eedﬂ%ﬁﬁrﬁﬁ( S e %IYi'gl%S)(er; and a

blender which htendfotine idémoalaiibnywaitéxh da taceamoictmd eidded éatovad prodedanamd p tdplating the

result of blendi l\/f'l:l??’ February,2006.20. The aratus of claim 19, wherein the parser extracts the
video transforr:qﬁin ofrha ﬁéﬁf\]/vaﬁplfcj:i?ﬁoe{/sl ees‘el;[]qgrﬁgéejg@e iﬁ%ocggperro'gram map table (PMT) packet and

provides it to the video decoder. 5 10 15 20 25 22
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