TITLE OF THE INVENTION A nultinmedia optical disc for which a sub-picture
can be favorably superinposed on a main i mage, and a disc reproduction
apparatus and a disc reproduction nmethod for 5 the disc THE
INVENTION 1. Field of the Invention The present inventi j‘MW@W'Wan
optical disc on 10 which an information signal is recorded,” and to a

r epr oduct i PR s hefeNTeoepti cal disc. Mre specifical f5§11,59 it relates
to an optical disc which is used for recording video information which

i ncl udes vi deo dghA.t i nfiddiz0 Ftiza1aed scFee datizh andule pdatepreodart i on 15
apparatus for fhe Isc. 2. Déscription of the Related Art Video

appl i catigns, ¢ SHGL IS, DY ESIimPE L@ bh I Méhf ineyd ) caid an disech can be
achi eved using optical discs, 20 such as laser discs, and a suitable
reproducti LB od NS e ARpld cdid ONser &Stz ymegiad réer t o as
"vi deo ti%%ééﬁ?ﬁéé??%;asuﬁ%ly of video titles beconmes increasingly
internati opgliged, "multilingual video titles" are 25 starting to appear on
the market. Here, the expression "nmultilingual" refers to the user being

able to sel ect subtitles for one out of a plurality of |anguages which

are then reproduced with the aning picture information.
BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an optical disc on
10 which an information signal is recorded, and to a
reproduction apparatus for the optical disc. More
specifically, it relates to an optical dis¢ which is used
for recording video information which includes video data,
audio data, and image data, and to a reproduction

15 apparatus for the disc.

2. Description of the Related Art

video applications, such as movies, are one kind of
application which can be achieved using optical discs,

20 such as laser discs, and a suitable reproduction device.
These video applications are usually referred to as "video
titles".

As the supply of video titles becomes increasingly
internationalized, "multilingual video titles" are

25 starting to appear on the market. Here, the expression

"multilingual" refers to the user being able to select

N
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As one exanple, a nmultilingual video title aimed at the U S. and European -
mar kets can i ncl ude separate dubbing 5 soundtracks and sub-picture
information for English subtitles; German subtitles, French subtitles, and
Spani sh subtitles, so. that users can watch a novie in their specified-

| anguage. One of the technol ogi es which underpins the 10 realization of

"mul tilinggghtrvitee tbi!8se bsttbe asglefal MEGf MbandggadestwhishExperts
Group) streamdata as format for the data stored on the disc. MPEG streans

include vjgdgorhshoraptbaicubi phthashbersvingppssede ainfohmghiononpr essi on
rate according to MPEG net hods, and can also 15 include nultiple

sub- pi ct ur gschaaneksmpnd, nal kPt €1 fhghal chasoetsthbi gimedeatetbetively
reproduced. This is to say, "multilingual video titles" can be achi eved by
storing the.govang puebpesni napkansi canasnthedei separanéodwibing, dubbing
soundtracks for each of the featured 20 | anguages as the multiple channels
of gudi o | sbondatraocks anddssbbpittesef bnfemmatopnt ferf BAgLE8H | anguages as
the multiple channels of sub-picture infornmation. Another of the,
technologiesbmhtéhSun@ermﬁnsSﬂgéitiéﬁbiEﬁ?P@h sRPEiLLEF) | ARHaPPRPYSE
titles" is the use of 25 a process called OSD (On;Screep, Displ ay)

processi ngSPBELELREd 59 EhetdREErFefRBAWREFBN2aPpYEGt 48, “PEFE, OSD 2

processing refers to_the decoding of the inage data included as
sub- pi ct ur EPPRESAREL FBR94AESthe mixing of the image data with the noving
pi cture on the display i s.to.say,

he/ she woul d 5 PPRe° eEngtég%?O%ﬂ%lﬁ?s%h¥€€P %%%?ﬁ%ﬁéa%§%$§§35t2§|L?Pguage
10 realization of "multilingual video titles" is the use of
MPEG (Moving Pictures Experts Group) stream data as format
for the data stored on the disc. MPEG streams include
video information which has been compressed at a high
compression rate according to MPEG methods, and can also
15 include multiple sub-picture channels and multiple audio
channels which are selectively reproduced. This is to
say, "multilingual video titles" can be achieved by
storing the moving picture information as the video
information, dubbing soundtracks for each of the featured
20 languages as the multiple channels of audio information,
and subtitles for each of the featured languages as the
multiple channels of sub-picture information.
Another of the technologies which underpins the
realization of "multilingual video titles" is the use of
25 a process called 0OSD (On-Screen Display) processing

performed by the disc reproduction apparatus. Here, OSD



and reproduces the sub-picture information on one of the channels in
accordance with the sel ected | anguage, with the sub-picture information
being reproduced together with the noving picture. The inmage data used
heré for 10 displaying subtitles is known as "tel-op" data. The position at
whi ch the sub-picture information is superinposed onto the noving pictures

is decided b he, titl | opi As I
hﬁriﬁglerPséﬁ%ngﬂél%%gﬁgﬁ ?c?ﬁ?e gfﬁgtgghgggh a&%gap05|t|gn;gsgttthe
producer's, defh@%g ggﬁg% ogagtﬁrg 1n§89ﬂ%9%% aogﬂge&lkggbcggetﬁedlsplay

command f ofR% Fon-aroun est of one of the

h . h in.i d d
Co 1 hat colfERR B9 n Bpray g STl iFEREe 451 68, goapgt oz espon

€S~ Showi ng aracter's nane

whi ch are Sugﬁg%ggosegegvgﬂetQgefhgggféE%atﬂ eﬁgﬁgﬁéaﬁéﬁghekﬁéﬁld when a

plurality g tel's®ar e concarren i splay he subtitles for
chagact er s, ; RaMes, EBHuQde'§HEa&§Qca£ep98§hEt98ﬁ sppEespandiagetest he

respective’c ar act ers, 25 making such subtitles extrenely effective. 3
Anot her reﬁﬁatrEb%BdubBsVtﬂ@oshbtbﬁétu@éa&hféfﬂatibﬁ oflegakopfienheof
"nultlllngual titles", is the devel opnent of "w de-screen TV-adapted

titles" Adﬁahﬁbuanlhoécwbddan&érQeﬁhtehevse&enteéféasgnaQEhewdehelopnent
of titles 5 which have a hi gh vi sual inpact when displayed on a w de-

screen tel gueskab-pithuze asgeeiatdbhobelngbreéprufithetiheogebhert wishof
giving coomercially available video titles the sane big-screen feeling
attained frow wetehgngieuires &heaiflyeedabeatieed here for

10 displaying subtitles is known as "tel-op" data.

The position at which the sub-picture information is
superimposed onto the moving pictures is décided by the
title producer when developing the title. As a result,
during reproduction the sub-picture information can be

15 positioned at the producer's desired position. Here,
should the producer indicate a display command for a
coordinate position around the chest of one of the
characters in the main image, the disc reproduction
apparatus may respond to that command by displaying

20 subtitles showing the character's name which are
superimposed over the chest area of the character. Here,
when a plurality of characters are concurrently displayed,
the subtitles for characters' names can be displayed at
positions corresponding to the respective characters,

25 making such subtitles extremely effective.



10 One of the technol ogi es underpi nning the adaptation of titles for

w de-screen TVs is, of course, the developnment of w de-screen TV sets.

W de-screen TV sets have a screen whose aspect ratio is 16:9 and perform
interpolation for a NTSC (National Tel evision System 15 Comrittee) signal-
whose i mage content has an aspect ratio of 4:3 to display an i nage whose
aspect ratio i sAd6tBer Focentstrendajn video tihtbesmtaparwnfremi shetored on
a disc is processed so as to squeeze its image content in _the horizontal
direction devedabmenthefi ﬁm@ﬂﬁagmgu@é tatdesdpt ifalhe dPYSLIPRESt a 16:9
aspect ratio. As described 25 above, w de-screen TV sets perform

i nt er pol at iodn "Wadetsicreen A¥oadapseahitdllraS -hedfapiatdord try Whde-

hori zontal direction and by doing so display the video _information wth
an aspect ssregroftelevisimmotréersi ton&hee CRNSILEEMER tuRdefpitnftng t he

adaptation of titles for w de-screen TVs is_dis La¥ node 4 trans%pgnation
proéessingwﬁﬁcéi?@VFbﬁr@d@@tW&ﬁua&pﬁgpéF&sg??anﬁé,18V§ 87 fodd e

transformati on processi.n ref.ets to_im i_nterpolatiq J« bl es a
video titl &CTEE F€§GW6S °Ti6 % € s B8Pt 0 Tto B Beoe 'mmﬁﬁﬁy%gé%

€ reprodauce

conventiona 't6|eVis&ﬁ$éﬁR§f%P% g%?g%iggggagggkl%%hgpvq%ed4fqt1@§ descri bed

. ective
above, vi d&&HFTES e-screen TV use are processed

so as to giye ORL:i T i.spl i mctiled of
166, To G0 E RIS Ra Y et Toh 1 R R A,

direction. As aresy tpcquyentional TV sets which cannot perform
hori zontal 1 nterpolation during

10 One of the technologies underpinning the adaptation
of titles for wide-screen TVs is, of course, the
development of wide-screen TV sets. Wide-screen TV sets
have a screen whose aspect ratio is 16:9 and perform
interpolation for a NTSC (National Television System

15 Committee) signal whose image content has an aspect ratio
of 4:3 to display an image whose aspect ratio is 16:9.
This is to say, video information which is stored on a
disc is processed so as to squeeze its image content in
the horizontal direction to enable the information to be

20 optimally displayed at a 16:9 aspect ratio. As described
above, wide-screen TV sets perform interpolation for this
video data which has been squeezed in the horizontal
direction and by doing so display the video information
with an aspect ratio of 16:9.

25 Another of the technologies underpinning the

adaptation of titles for wide-screen TVs is display mode



di splay end up displaying the imge shrunk in the horizontal direction as
it is. In order to perform conpensation, display node transformation
processing is 15 executed by disc reproducti on apparatuses, and by )
switching the display format (display node) of the image signal for the -
main i mage, the imge content can be arranged mﬁthin the limted display

area of a onve i.Q set an | ay node" and

"l etterbox dtaéjﬁ gfm%%&(%l b P@ersgﬁ'?’ﬁﬁ’t gtlls%e IaIug:lsts‘L(I% i splay nodes. In
the forner can d| a vi deo whi ada ted to w._de-screen
tel evi si on argpas?:l&’i %ﬁédrg‘tqas;‘?&@é( mipds; ﬁea\%%t lgﬁld S 6mt
directions in acc dance wi.th 25 the .FCVO nter Verti cal. fset)
and the FCHS™ < g:r?e TEERS ermlrkﬁrlp?é‘ﬁtec Eh) K cﬁsaraevsltdtandgr d'qzed 5
under MPEG, Cf; f%rde t he ll%ff t9t and 1.9 r.f:\t} %ge:% o ?ﬁjo%%%d drimed to

gi ve an |n’€g WS e i SHto a screen w an aspect %atio of 4:3.

Putti ng thig, ct:lq%ta'lert ﬂ%’lo[ﬁa%e%cmlq;ﬁ B2y a@%%ﬁe@ﬁmr\é&%cﬁ of

conpensat ory cutting of e I nmage content of each frane so that the

i mage can ke di snlsaxae&&rt&dﬂébweeen—l\aé& 3t 12801 dHkire afapked | n the
| atter, |etterbox display node, t he image recorded with an aspect ratio of

16:9 is requeed anddics asedide drite rldtleBRA of B 4ideashect ratio TV

10 screen, with a corrective inmage bei ng added above an bel ow t he central
bel t-1ike aaandierd dgiay MEs idE spliasRidad arPuldpat trikitdd fotleers wor ds,

| etterbox display node involves a conpensatory reduction of the inage
content of macto fagmechw thideo dsyfeaimatdidro iaf shiuhksdrt e

10 horizontal direction. As a result, conventional TV sets
which cannot perform horizontal interpolation during
display end up displaying the image shrunk‘in the
horizontal direction as it is. In order to perform
compensation, display mode transformation processing is

15 executed by disc reproduction apparatuses, and by
switching the display format (display mode) of the image
signal for the main image, the image content can be
arranged within the limited display area of a conventional
TV set.

20 Here, "pan scan display mode" and "letterbox display
mode" are representative examples of display modes. In
the former, pan scan display mode, video which is adapted
to wide-screen television is slid by given distances in
the vertical and horizontal directions in accordance with

25 the FCVO (Frame Center Vertical Offset) and the FCHO

(Frame Center Horizontal Offset) which are standardized



15 the image can be displayed on a TV screen with an aspect ratio of 4:3.

When pan scan di splay node and | etterbox di splay node are conpared,

| etterbox display node has the distinct nerit of being an easier node to .
achi eve. This is because 20 in pan scan display node, the producer nust set
the FCVO and FCHO val ues very carefully for each frane of video, so that

t ent I d d d | d h h f
hal T o charagesr et cBeERts BB Jodtqala g%%g%?ﬁsg?ééoﬁeﬁpér et
nnde and the pan.sca spl ay node desc Rg ¢ %gg natlon
whi ch has 8%Fe Hl&@§§t§8 P&Vewﬁﬁelgéggew cgﬁ e F& Iy arranged ont o

a conventional TV s n_a pect rit o] 05 tt @% rot here
renai ns thécﬁFﬁﬁlgﬁgﬁoﬁn esng r8|§8 P pro tct FON “apfaratt ses ®and di sc
that when oY ogaial S’F‘ay %0 b 8% milde Cfink»g\i%egean depehened.Aor

wi de- screen are using t a ove o t he ‘superi nposi ng

pOSktion ol lche Fulld thes jqal \A%@%oaltwsol%eea%hf erERd sB tageor@Gance with
t he producer's 1 ntentions. di sc reproduction apparatus has a video

10 title a%ﬁgeed @l i daspaneRl by di 3 arededn wd thCaRY erpeetalration th an
aspect ratio of 4:3, conversion to pan scan display node is perforned as

descri bed ajFove3. Wirhh thidl 3 ahaRgi N@titkeHRAS idiispl agt mekieGh thize iviadeo
content is arranged. As a result, the sub-picture will end up 15 being

di spl aced fHBrde dASH &t REPdtOFatii OF 16ads ilso rediulredaletdwn in the
positional correspondence between itens on the screen and the subtitles
rel ated todikglidy@®.in the central area of a 4:3 aspect ratio TV
10 screen, with a corrective image being added above and
below the central bélt—like area where the image is
displayed. Putting this in other words, latterbox display
mode involves a compensatory reduction of the image
content of each frame with an aspect ratio of 16:9 so that
15 the image can be displayed on a TV screen with an aspect
ratio of 4:3.
When pan scan display mode and letterbox display mode
are compared,jletterbox display mode has the distinct

merit of being an easier mode to achieve. This is because
20 in pan scan display mode, the producer must set the FCVO
and FCHO values very carefully for each frame of video, so
that unintentional and undesired losses of image data,
such as the trimming of half a character's face, can be
avoided.
25 | Using the letterbox display mode and the pan scan

display mode Bescribed above, video information which has



The followng is a detail ed explanation of the breakdown in the positional
rel ati onship between a sub- 20 picture and actual video footage which wll
refer to a specific exanple of video footage. Here, when editing a video .
title which is a nature program the producer w shes to superinpose
subtitles onto a frame introducing bird life. Here, this one frame of the
W de-screen TV-adapted 25 inmage is as shown by ef erence nuneral yl1l01
in Fig. 1h¢ennadapée@réﬁéeWhgﬁb%¢r?§@2F§h%%PhBetﬁ% %E%Pf¥lﬁ§rﬁﬂ9%§ 7 are
to be superinposed onto the franme. These subtitles are to,be su i nposed
at the feeonbé @h90bveutiﬂn@heTVuﬁﬁgeean%hhtﬁ% %?BﬂﬁEeFth8|8§t?ng t hat
subtitles indicating the word "Penguin” are to be su er| osed at 5
certain coH@ﬁ?ﬁaFestgﬁr?h§emPHE$sEF%eHrqgaﬁﬂa PEdTY ng 2conbi ned

nmage y103 sho the results of the 102
;heglngge ?gngguSﬁbﬂpdggﬁﬁgﬁFBﬁﬁﬁeraﬁapgiégggﬁﬁggeﬁ e/s iH?% bgaéy o
sathsthed vt éﬁiggg'e§q| ;8 h06oSHRER! FBOSH BdeaSEBECylacl0ckban 44 the

nmpose producer's desired position. Here,

the resultg, gfd%g§%a?@geu§§8§rhﬂgoﬁbggefHBd@s”atﬂe'HﬁgérghFBE@MQd using pan

scan node are€e s B. FromFig B, it can early seen that
the SPbt'tkgélQﬁ%ﬁ Q%e@hg'§p£%9€ eEreHhﬁéttH§wh9§eaéegepeakhbanln8|nce t he
superi nposfng has been perforne he "Pengui n" subtitles at a

position d e gggeg tarbhe iwhde- screen TV- adapted
i mage, des%??%&?hhxfagékﬂ gPﬁﬁkgoﬁgage has lgeenl trimmed to fit the

standard TV screeny,Ihi § h3sbecayssahheidhl appadhiateRakon lfeni nposing
t he sub-picture on the naln

10 title adapted for wide-screen TV displayed on a
conventional TV with an aspect ratio of 4:3, conversion to
pan scan display mode is performed as descéibed above,
with this changing the position at which the video content
is arranged. As a result, the sub-picture will end up

15 being displaced from the desired position, which leads to
a breakdown in the positional correspondence between items
on the screen and the subtitles related to the items.

The following is a detailed explanation of the
breakdown in the positional relationship between a sub-

20 picture and actual video footage which will refer to a
specific example of video footage. Here, when editing a
video title which is a nature program, the producer wishes
to superimpose subtitles onto a frame introducing bird
life. Here, this one frame of the wide-screen Tv-adapted

25 image is as shown by the reference numeral y101l in Fig.

1A, with reference number y102 showing the subtitles which



video image in pan scan display node are different to the coordinates for
superi nposi ng the sub-picture on the main video inmage in w de-screen
TV-adapted node. Here, the use of.coordinates for an optinmal superinposing
position in 25 w de-screen TV-adapted node when di splaying according to 8
pan scan display node can often result in the displacenent of the display
of the sub-pjctur i : FRS0e | Mefige yi SlbE EsLess from
t he disc r%%?o%ﬁé??o%ag%ﬁéégéﬁgﬁiaégghﬁﬁgb%o Ieiterbd%QS di spl ay node. As
can be seep, t " Pengui py Etles n | upgdisptieeed fromthe
i nt ended i%%%eggcgéh%g#éP*%§§Q%%f%ﬁa}%gdgg%?g%gggﬁ?q%f t he superi nposing
position i sed: . As e W dispt asepentlesn pan scan
di spl ay m%&%ggye‘gﬁ%ﬂugiggg?£gﬁ§§?e%ll}t{\mi%a%%g?d‘i:nate systens. Here, the use
of coordinatgs.feingdNchePibral » SURGHI APOSEA0LHOBEt b@pet Impbdedsat een
TV-adapted node when displ ayi ng according to pan scan display node can
of ten resukbriBihhecdiaphacesenh thetwheddispragnofvtadapsed- phagare. 15 As
shown in Fig. 1C, the subtitles end up being superinposed onto the border
bet ween t he maiThé negebamed itmge ori@tshvews nedye, regulis et t¥pe hal f of the
subtitles being displayed on the main image and the bottom half being
di spl ayed stupthémposiagt bfetheagebtitlehowhOByonheheoivagar yehent i ndi cated
by the arrow yl104, since the subtitles are displayed in black, the
favorabl e ehbaild thet pastiuckrt helyvopehalimage, t he/sbot fhprdd Benot achi eved
in the lower half. Since the above displacenment is due to the use of
satisfied with the results of the superimposing, since 1n

10 Fig. 1A the subtitles have been superimposed at the
producer's desired position. Here, the results of the
same superimposing for a main image displa&ed using pan
scan mode are shown in Fig. 1B. From Fig. 1B, it can be
clearly seen that the subtitles have been displaced from

15 the intended position, since the superimposing has been
performed with the "Penguin" subtitles at a position
spatially defined with respect to the wide-screen TV-
adapted image, despite the fact that the image has been
trimmed to fit the standard TV screen. This is because the

20 coordinates for superimposing the sub-picture on the main
video image in pan scan display mode are different to the
coordinates for superimposing the sub-picture on the main
video image in wide-screen TV-adapted mode. Here, the use
of coordinates for an optimal superimposing position in

25 wide-screen TV-adapted mode when displaying according to



25 different display nodes, it is possible to consider that the
superinposi ng of the sub-picture on the main inmage 9 would be better
performed at a earlier stage of the process, which is to say before the
conversion to pan scan or |etterbox display. An exanple of when the main-
imge and the sub-picture are conbi ned before conversion into 5 pan scan
di splay node is shown in Fig. 2A, wth Fig. 2B, show the case when the
mai n i magePaRdSCRE S4FPHAY: iPde 5P8 @ ﬁﬁPnE&SHﬂFeFnCGngF§F8ﬁaFﬁP8n

| etterbox display node. W¢ith the case shown in Fig. 2A, trinmmng the inmage
for pan s@&nthespisplaydets £86 8O RICAE Foss of the final two 10 letters

of "Penguin", while in reduction _of the hg&gg forlkgggerbox

Fig. 2B s
di spl ay node resBrEs ih ?%@wﬁeEHEtFSWblBthH@agﬁbw resg Pile e
and "g" of "Pengquin" and. end up_appearing _as.if.they hay colored in,
maki ng th&hﬁeggéFsr@?%deFFFPBuFP%EEaFEEd?Wigc N e¥go§§?%?%§g e nain
| mage and syb Rl Cl WAL AL SR L ShA0e KR! NpRniRYARCLapliR 1@Ker COME the
probl ens o |sgiacenént, t RS inmproverent is surpasse y the | oss of

subtitles ardichid G taf s@h aeRdisRgy efhecad rehakactabge SO that such
met hods ca%%c?{%yﬁggcgnse{n erg’ld 55 practicabl e. SUMVARY OF THE | NVENTI ON The

primary objel ot ! h@‘hﬁfsei%'fttﬁa&ﬁe@tiis?iaic%m!é%t RiEOhde sapeimpeding opt i cal
di sc and di sc reproduction 25 apparatus which can superi npose subtitles

onto a mai Rkl Migeq d MBI, Hhe WRls0 e cat edaithe @ nROSitspna deienithe
di spl ay node which is set for a television screen.
in pan scan display mode, by the use of different

10 coordinate systems. Here, the use of coordinates for an
optimal superimposing position in wide-screen TV-adapted
mode when displaying according to pan scan‘display mode
can often result in the displacement of the display of the
sub-picture.

15 As showniin Fig. 1C, the subtitles end up being
superimposed %nto the border between the main image and
the correctivé image, with the top half of the subtitles
being displayed on the main image and the bottom half
being displayed on the corrective image. As shown by the

20 enlargement indicated by the arrow yl04, since the
subtitles are displayed in black, the favorable color
contrast of the top half of the subtitles is not achieved
in the lower half.

Since thg above displacement is due to the use of

25 different display modes, it is possible to consider that

the superimposing of the sub-picture on the main image



This primary object can be achieved by the construction of Claiml. Wth
the present construction, 5 the nmultinedia optical disc stores information
for selecting the sub-picture data.in accordance with the present display
node, so that even when a video title is displayed on a standard TV with
an aspect ratio of 4:3 in pan scan or |letterbox node, the subtitles wll
be 10 superinposed at a position which is sujtable for t gresent di spl ay
node. By preuvidi kg hﬁtéﬁéapéﬁfarmﬁﬁlFFn%dFéer?FcﬁFaﬁ?se fBP storing
information for selecting sub-picture information in,accordance with th
di spl ay nopsocers. usbicBeésnts &BYePeboxe| ERe §°a¥§FFé8n §°dP§B|§§aﬂnde
whi | e av0|d|ng di spl acenent _of the subtit|les _on th éeIeV|S|on screen. As
8

a result, erdésttprbes ﬁhﬁ@ﬁayareAHnﬁF?@EEEdOSyWHngF § WBaB RPEENI ng

t b duced. The di b Ly d di t
Faim 20 20Ckkpe, sPREPLEEUFFnbe: R-BOFE, BA 8Pt RLLRbRra A5 the

coordi nate_system de-screen _te s di,sphay exlRY set to
profrude iR Fﬁgn|§%ﬁm%FYrPaﬁF eﬁgekgw{'1 EL8h écrggn mﬁggth?e ??lnned in
pan scan dig 8w§¥ mRde, ca h hhﬁhﬁuﬂgﬁhngﬁéb@gaﬂashthQuBtpEB€u§Eb picture
in the 25 €oordinate Sys or pan scan display node nmay be set so that

the subtitlhes dg,poheR IrQFE%Qe gﬂb%rEQ%neéa%é ebctBepdk asepeAyWwhbae.are

trimed in pan scan play no and th superi nmposi ng position of the

sub-pi cturesip the ~G0Qr dhRahe isYFhigm bar kethriheX tlesphayentgde payn be set
so that the subtitles are superinposed over the corrective 5 imge.

scan display mode results in the loss of the final two

10 letters of "Penguin", while in Fig. 2B, reduction of the
image for letterbox display mode results in the reduction

'

of the subtitles, so that the "e" and "g" of "Penguin" and
end up appearing as if they have been colored in, making
the letters very difficult to read.

15 While combining the main image and sub-picture at an
early stage in this way helps to overcome the problems of
displacement, this improvement is surpassed by the loss of

subtitles or by the difficulty of reading reduced

characters, so that such methods cannot be considered

20 practicable.

SUMMARY OF THE INVENTION
The primary object of the present invention is to
provide a multimedia optical disc and disc reproduction

25 apparatus which can superimpose subtitles onto a main

10



The. di sc can al so be constructed according to Claim 4. Here, the

mul timedia optical disc is provided with information for selecting
sub-picture data in accordance wth a conbination of a type of display
node and a | ogical 10 channel nunber set in the disc reproduction
apparatus. As a result, when a video title is reproduced using a

tel evision and the dis Igé is switched to pan scan, or Iftteggox di spl ay

node, thevédBei ilageca edPERARGRA 8t BT 8Pt PHat L0 et PFpbRFfng position
for the present display 15 npde. By providing an area on a nultinedia
optical dfgepleyrmeeer Fhgchnisr ABEi 6ATBr LebFBLEIAY STbSPhcture
nurber . i Spl ABeHBrRTOFA T REORLRR (7 RO Wb et nd ¢ he pr od
nunber, displa t i ; dth d
deci de the channel nunber 20 allocation for different se?s 0 ésgg?p?gfLrgan
daya.hAs gonpEsurtioni aéoCLatlmed - uhiVE Rl akRe (REEFERE GBS CEFSHERY node
swi tching operations can be prodyced. On_the, other d, -wh it t
negessarythg PH%ElmﬁgéguP8§lgagiaéﬁctﬁgoﬁ??ei? OB?ag?Q%Iggrgajlch:ﬁgnSS
operations, _a sane t of sub-picture _data may be_ commpn d i
pIuralitys8ieﬁféﬁgg§gﬁnﬁggfp%8€Pﬁﬁtd?Fai%nnﬁ?gﬁﬁgﬂﬁggs¥5#§ F%ggroLPde a
separate set of sub-picture data r.every djspla de
nultipIex86e§?PEaH+Pﬁi?Hem°§Freﬁﬂ1gg@ﬁ.eﬁﬁgtwhﬁgtﬂyggaﬁ?o g?ﬁéfiéords, t he
stream area can include sets of b-picture_data whigch ar ] 51t
gisp:ay nﬁgép ﬁsE?EEE Sfs%ﬁﬁaﬁfgt§V¢wghmﬁaﬂh?ﬁﬂeﬁFeraﬁégdofnygéeggal o one
i spl ay nodes. i plex trea in ich_a t of b- pi ct data i
used in sB@BraFaBigﬁlgﬁt%ﬁ6§8§ ﬂggs'tHEeaavgﬁ%ngsogl%gfﬁapB? gaglladgtgs
5556’ 50 superimposed at a position which is suitable for the

present display mode. By providing an area on a
multimedia optical disc for storing information for
selecting sub-picture information in accordance with the
display mode, the user becomes able to select a desired
15 display mode while avoiding displacement of the subtitles
on the television screen. As a result, video titles which
are unaffected by display mode switching operations can be
produced.
The disc can also be constructed according to Claim
20 2. Here, the superimposing position of the sub-picture in
the coordinate system for wide-screen television display
mode may be set to protrude into the left or right edges
of the screen which are trimmed in pan scan display mode,
while the superimposing position of the sub-picture in the
25 coordinate system for pan scan display mode may be set so
. that the subti%les do not protrude into the edges of the

|
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that such streams will take up of smaller anpunt of the 10 storage capacity
of the multinedia optical disc. BRI EF DESCRI PTI ON OF THE DRAW NGS These and

ot her objects, advantages and features of the invention wll becone
apparent fromthe follow ng 15 description taken in conjunction with the- |
acconpanyi ng drawi ngs which illustrate a specific enbodi nent of the

i nventi on. IIQa %%h%r&w}%%fi AA S s dde @y 1kiygnode a asidiectscr een
TV- adapt &Fmaih mage and alsue-pi ct Eir&e; 20 Fi g.rgiley;howse'a conbi ni ng of

mai n i mage and .sub- .ni cture nerf ramg d npan iseaidiisplene node; Fig. 1C
shows a cﬁ%%ﬁﬂ‘&yocﬁmr%i%n I'age and sub- pi ctlure perlf ormed in Iettgrbox

display mude; J e LASIOUR 2. A et giap e dy pan samnso 29

di spl ay node en conbining 1s performed at an early stage; 13 Fig. 2B

i S W 100 Y {5t i st o7
optd cal diggdsed 5 in the present embodinent; Fig. 3B shows a
cross-section of the optical disc; Fig. 3C shows an enl argenent of the
area around thehd ersredspeil= Yhedmspudednadtiopdisn ieoks aduences of
pits in the information 10 |ayer 109; Fig. 4A shows the track arrangenent
of the informasien tiayeatubfinddioppritalidisc is provided with
information for selecting sub-picture data in accordance
with a combination of a type of display mode and a logical
10 channel number set in the disc reproduction apparatus. As
a result, when a video title is reproduced using a
television and the display is switched to ﬁan scan or
letterbox display mode, the subtitles can be displayed at
an optimal suﬁerimposing position for the present display
15 mode. By pro%iding an area on a multimedia optical disc
for storing information for selecting sub-picture
information in accordance with the display mode and
logical channel number, displacement of the subtitles can
be avoided, and the producer can decide the channel number
20 allocation for different sets of sub-picture data. As a
result, video titles which are unaffected by display mode
switching operations can be produced.
On the other hand, when it is not necessary to take
measures against the effects of display switching

25 operations, a same set of sub-picture data may be commonly

used in plurality of display modes, so that it is not

12



Fig. 4B shows the physical sectors of the information [layer of th [
disc; 15 Fig. 5A dhows the |ogical construction of the op?ical disg'ogfé?al
SB shows the basic arrangement of the file layer and the applicatibn :
layer; Fig. 6 shows an exanple of internal conposition of 20 video title
set V1, video title set V2, and video title set V3; Fig. 7 shows an

exanpl e of Lh ROl daissd eI -el dtclese idata deo ti
set VI, Flng. %%fg#vs C?r%)efltl5 nt er nal %n%%g%%?%f@\?&gﬁll whi ch EZ% ?g the

i ncl uded ip,Lhe, 1 951 W ARG ATBEST dpdiSy GhuM Helested | stremt M tHeg. 9
shows the c%nten%%%w?go t hrough W 5115; 14 Fig. 1%A shovv’s thg-

i nternal cgﬂ:)?acﬂ'ltglp@apf Puvt 69 cpackintd GotHOB whods, ttiee i sit eeaal
conposi tion of an audio pack; 5 Fig. 10C shows the internal conposition of
a sub- piciiee PAEKinEi@de 186k shofssibepiat ereadacomiossh i ave ginpaue
management information pack; Fig. 11A shows the internal construction of
subs 10 pi€d Upge UBL$p Ty OnSde &g, s4dB shoswbthic twrerdata corseR R¥Fon of
sub- picture unit SP-1.55; Fig. 11C shows the internal construction of sub-
picture unigedPiR. 56veral display modes. Multiplexed streams in

which a set of sub-picture data is used in several display

modes have the advantage of being of small data size, so

that such streams will take up of smaller amount of the

10 storage capacity of the multimedia optical disc.

BRIEF DESCRIPTION OF THE DRAWINGS
These and other objects, advantages and features of
the invention will become apparent from the following
15 description taken in conjunction with the accompanying
drawings which illustrate a specific embodiment of the
invention. In the drawings:
Fig. 1A shows the combining of a wide-screen TV-
adapted main image and a sub-picture;
20 Fig. 1B shows a combining of main image and sub-
picture performed in pan scan display mode;
Fig. 1C shows a combining of main image and sub-
picture performed in letterbox display mode;
Fig. 2A shows a combined image displayed in pan scan
25 display mode when combining is performed at an early

stage;

13



15 Fig. 11D shows the internal construction of sub- picture unit SP-6.55;
Fig. 11E shows the internal construction of sub- picture unit SP-12.55; 1
Fig. 11F shows the internal construction of sub- 20 picture unit SP—15i55:
25 Fig. 12A shows an exanpl e of Japanese |anguage subtitles which are used
I n pan scan display node; Fig. 12B shows an exanpl e of Japanese | anguage

subtitles which are used in letterhox di,splay node; F g. 12C.s an
exg{rp!”e of mﬁnglﬁi% 2B ey & aamned 1fgg§yfds?§a§§dzg-n|:ﬂl§%f3% Shows
subtitles which are Fig. 13B shows, suptitles which are Fi 13C shows
subtitles GksRhRAITRO WRRIMHT I LD Hf r%?’ééo?%‘?g YstP i Fpah scan di spl ay

mode; the conbining coordinates for wused in |etterbox display nod
combi ni ng TeRF i nates for bl ay e, the

Fig. 3A shows the appearance of the optical disc used
5 in the present embodiment;
Fig. 3B shows a cross-section of the optical disc;
Fig. 3C shows an enlargement of the area around the
focused spot of the laser beam;
Fig. 3D shows sequences of pits in the information
10 layer 109;
Fig. 4A shows the track arrangement of the
information layer of the optical disc; '
Fig. 4B shows the physical sectors of the information

layer of the optical disc;

15 Fig. bA %hows the logical construction of the optical
disc; !

Fig. 5B shows the basic arrangement of the file layer
and the application layer;

Fig. 6 shows an example of internal composition of
20 video title set V1, video title set V2, and video title
set V3;
Fig. 7 shows an ekample of the group of video
materials which are included in video title set VI1;
Fig. 8 shows the internal construction of VOB#1l which
25 is included in the group of video materials of video title
set V1;

Fig. 9 shows the content of VOBU#50 through VOBU#55;

14



used in w de-screen TV display node; Fig. 14 shows an exanple of the
internal conposition of the VISinternal title search pointer table; Fig.
15 shows the internal conposition of the PGC table in the VTS internal
title set managenent information; Fig. 16A shows the format of the PGC
information; Fig. 16B shows the internal conposition of the "VOB position
information table"; Fig. 17 shows an exanple of the internal conposition

of the video naﬁ&@ér?ogiﬁhof§ $hewd ngraganpapesithenyolfume vikdes, Fig. 19
shows the viewi ng environnent for a video title in the present enbodi nent;
Fig. 20 sh8ﬁ§ﬁ%he four display types of video titles; Fig. 21 shows an
exanpl e key arrangenent for the renote controller 91; Fig. 22A is a bl ock
di agram of the Frfer AQB skewst thet intesnalheomppsptapar of eh ahdipr esent
invention; Fig. 22B is a block diagram showi ng the conposition of the

si gnal sepB?Sk?ng unit 86; 16 Fig. 23 shows the internal construction of

t hegsystem con%nol Hegt 33' Fkgs..24A throu%h 24C are flowcharts show ng
the’ content of tHe procE8SFRgtBRetRFEY By FABPSSiERANCBAt RoFUPS unit 93:
Figs. 25A Bﬂgt3§§ Bégktlomcharts showi ng the processing in the renote
control processing roufine of the systemcontrol unit 93;

Fig. 10D shows the internal composition of a

management information pack;
Fig. 11A shows the internal construction of sub-
10 picture unit SP-0.55;
Fig. 11B shows the internal construction of sub-
picture unit SP-1.55; |
Fig. 11C shows the internal construction of sub-
picture unit SP-2.55;
15 Fig. 11D shows the internal construction of sub-
picture unit SP-6.55;
Fig. 11E shows the internal construction of sub-
picture unit SP-12.55;
Fig. 11F shows the internal construction of sub-
20 picture unit SP-15.55;
Fig. 12A shows an example of Japanese language
subtitles which are used in pan scan display mode;
Fig. 12B shows an example of Japanese language
+ subtitles which are used in letterbox display mode;
25 Fig. 12C shows an example of English language

subtitles;

15



Fig. 26 is a flowchart showi ng the processing 10 executed by the
sub- pi cture decoder 88; and Figs. 27A to 27D show conbi ned i mages which are

used in the four types of view ng environnments. 15 DESCRI PTI ON CE THE
PREFERRED EMBODI MENTS I n order to assist the reader's understanding, the- '

fol | owi ng expl anation has been divided into itens which have each been

given an index pugberia Hef@ws ttige nesitieininly chardindtes hox ndex number
indicates the level of the item20 in question in the overall structure of

the expl angiphort 1 edafi®ich herdi@destin ardee s cdrasdidp ayt inodewnbers are (1)
and (2), wth (1) relating to the optical disc and (2) relating to the
reproduction deyige {shSshewayete . cabblinhhg GConstdimaten Hdrthe Optical Disc
gical Construction of the Optical Disc Logical Construction ... Video
Title Set difbbidled5wRicK lade luddd \AnlebeTi¢rleoxgedisplaw/imRee Toj ect ( VOB)
(1.1.1.1.1) Each kind of pack nmultiplexed into a Video Object (VOB)
(1.4.1.1.2) SubFpgctlBe showsfbheedonpining qgeeorpirates ey (1.1.1.1.3)

Vi deo Object (VOB) - Managenent Information P i
subtitles whichgare used in wide-scgggh {&”éiéﬁfgyy%ggo:Tltle Set

Fig. 14 shows an example of the internal composition
of the VTS internal title search pointer table;
Fig. 15 shows the internal composition of the PGC
10 table in the VTS internal title set management
information;
Fig. 16A shows the format of the PGC information;
Fig. 16B shows the internal composition of the "VOB
position information table";
15 Fig. 17 shows an example of the internal composition

of the video manager;

Fig. 18 shows an example of the volume menu;
Fig. 19 shows the viewing environment for a video
title in the present embodiment;
20 Fig. 20 shows the four display types of video titles;
Fig. 21 shows an example key arrangement for the
remote controller 91;
Fig. 22A is a block diagram of the internal
construction of the DVD player 1 of the present invention;
25 Fig. 22B is a block diagram showing the composition

of the signal separating unit 86;
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- Video Title Set Managenent Information (1.1.1.2.1) Video Title Set
Managenent Information - PGC information (1.1.2) Logical Construction -
Vi deo ' Manager (2.1) Qutline of the Disc Reproduction Device (2.2)
Construction El ements of the Disc Reproduction Device (2.2.1) Disc
Reproducti on Device Construction of Signal Separating Unit 86 (2.2.2)

Di sc Reproductign Deyjce Construct Syst i
Physi oal Const 1L 1 o oFTHE BT | EATSEIEE SO GTVST O b hSc TV whi ch

has a dianeter o 120qg§§nd has a storage capacity of 4.7GB on one side is
i deal |y sUFPREFFbritse 45 the nul timedia optical disc of 25 the present

g 3B shows | Tt ottt clitobolf ZRF R Sl dni s hiBg (RS o1 11

Fig. 3B shows i ows an enl afgenment of the

el ed . : : ;
circle paé#n‘gé?fltg? tg}@?ré}@éééggn& Q%E@sﬁ%‘f'%b‘%t% nggthéﬁ dooisr DVD 107

is formed © r nspar ent 8, an’information |ayer 109,
a ponding | payeg3 110, a second transparent substrate 111 and a print |ayer
112 for printing a |label. The first transparent substrate 108 and the

second transpagegt . SpO&t Ak €298 lafé ef 1 SIhEhF €6 NGhswDsd rethies which 10 are
made of a sane material and are around 0.6mmthick. This is to say, both

substr at espbE&e & OUHH| ¥n OBEM emb & NN 1 T kpr ddes diigli gn t Aryerofl 1the s
provi ded between the

system control unit 93;
Fig. 26 is a flowchart showing the processing
10 executed by the sub-picture decoder 88; and
Figs. 27A to 27D show combined images which are used

in the four types of viewing environments.

15 DESCRIPTION OF THE PREFERRED EMBODIMENTS
In order to assist the reader's understanding, the
following expianation has been divided into items which
have each beeé given an index number. Here, the number of
digits in the!index number indicates the level of the item
20 in question in the overall structure of the explanation.
Here, the highest-ranked classification numbers are (1)
and (2), with (1) relating to the optical disc and (2)

relating to tﬁe reproduction device (disc player).

(1) PhyLical Construction of the Optical Disc
25 (1.1) Logical Construction of the Optical Disc

(1.1.1) |Logical Construction ... Video Title Set

17




information |ayer 109 and the second transparent substrate 15 111 to bond
themtogether. The information |ayer 109 includes a reflective nenbrane,

such as netal foil, which is attached to the first transparent substrate .
108. Here, a high density of indented and protruding pits is formed in this
reflective 20 nmenbrane by a manufacturing process. The shape of these pits

is showmn in Fig. &ﬁt[j)l Zfi%) ﬁ?{)(é\mg?i@jfgig.sgp, thevi&%}gtcgbﬁgcg_ h?vc%)t S varies

between 0.4g m h € piis being aligned in a spiral wth

radial intervals pf,0 7fjlt%§&gv?ﬁg%;g€{%é&fmm%£§ispi ral track. 19

By shining the Igser' eam on s and nmeasuring the changes in

the reflection ratio of the light spot j}k shemM@ido object3Gvomf or mati on
can be retrieved fromthe disc. 5 The light spot 114 on a DVD has a

di aneter of aroupd, 1111162} sEs-phecdianehet Hbrmedi ght spot on a
conventional CD due to an increase in the nunerical aperture (NA) of the
objective lens and a reduction in the wdeleengdeonFHeathdViPer beam 10
DVDs of the physical construction described above can store around 4. 7GB
of information ohlohelsidd) WhEER OP2eGF nb¥PBhight times the storage

capacity of a conventional CD. As a resulf, it is i hl e t.0 jgve a
great inprovement in picture quality for” W{ﬂﬂaf?ge“bﬁ%lfﬁn:ésor tér?dﬁ?og%crease
the reproduction tinpe f%gnlt e 7§.g1nu%eﬁ which is possible with a video
CD to over two hébrs:1TAe ¥uBEPr Atk tetfihi que which has enabled this

- Video Title Set Management Information
10 (1.1.1.2.1) Video Title Set Management Information
- PGC information
(1.1.2) Logical Construction - Video Manager
(2.1) Outline of the Disc Reproduction Device

(2.2) Construction Elements of the

15 Disc Reproduction Device
(2.2.1) Disc Reproduction Device -
Construction of Signal Separating Unit 86
(2.2.2) Disc Reproduction Device -

Construction of System Control Unit 93

20
(1) Physical Construction of the Optical Disc
A digital video disc (DVD) which has a diameter of
120mm and has a storage capacity of 4.7GB on one side is
ideally suited for use as the multimedia optical disc of
25 the present embodiment.
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i nprovenent in storage capacity is a reduction of the spot dianeter D of
the | aser beam Here, spot dianeter Dis 20 given by the equation "D =

| aser wavel ength A /nunerical aperture of objective |lens NA", so that the
spot dianeter D can be reduced by reducing the | aser wavel ength A and by
i ncreasing the nunerical aperture of objective lens NA It should be noted

here that if the nunerical aperture of 25 objective |ens i ncr eased,
comatic aberr at i Big octhrshen®e ke tarpearangs Ff ithe |9¥é‘7c}r‘?ﬂl'\r’( i’rﬁﬁm as

"tilt", bet 20 th | f the b .
or:jer to g%mgf%sgggh.& %@%ﬁh@%lgﬁﬁi %%%tggﬂ%hn ar%nfl:l’éc &'E' a%g

reduced thickness. Such_a reduction_in the _thick S 0 rent
substrate RPEATEENERE BF oHPBATED f o} Rt LhN T ca ur%&%$%%yé?€€&$he

o O Se JE BT £ 08, oS O St Sfmw'n a
ROkl N eLERgLEALERONIhoLer BEM 66NCHE | BhelAREL Gl aYer 10 obl £Ct) Ve | ens

NA ( AUerT C aper ure can be enlarged up to around 0.6mm If the

thi ckness ghnghggt ?Qﬁé?aifﬁt 8Us EBLAAL ErdBspLebre dshies eF e dl 01 6and a
storage capacity o . can be achieved for one side of a 120m

di amet er ?tbf tdléﬁerlﬁlf'90r4ﬁr§ﬂ@¥ﬁgtQelﬁ%éﬁngenﬁnt when the spiral
track is fornmed |eading fromthe inner periphery to the outer periphery

of the informatiepel €Y§§t199an%ébeﬁtvguystﬁég@ 108 nked tHhe physosal sectors
being forned on this spiral
transparent substrate 111 are reinforcing substrates which
10 are made of a same material and are around 0.6mm thick.

This is to say, both substrates are roughly 0.5mm - 0.7mm

thick.
The bonding layer 110 is provided between the
information layer 109 and the second transparent substrate

15 111 to bond them together.

The information layer 109 includes a reflective
membrane, such as metal foil, which is attached to the
first transpafent substrate 108. Here, a high density of
indented and protruding pits is formed in this reflective

20 membrane by a manufacturing process.
| The shape of these pits is shown in Fig. 3D. As
shown in Fig. 3D, the length of the pits varies between
0.4um and 2.13unu with the pits being aligned in a spiral
with radial igtervals of 0.74um between them to form one

25 spiral track.
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track in the direction for disc rotation. In the present 20 enbodi nents, a
physi cal sector is an arc on the spiral track, and is the smallest unit of
data which can be reliably retrieved. Each sector has the internal .
construction shown in Fig. 4B to ensure the reliability of data retrieval.
As 25 shown in Fig. 4B, each sector is made up of a sector header area

which is used to identify the respective I .21 seﬁﬁgg a. §§En9§ta area for
storing 2Kbyt es B HENGdde & e Ao P ESe Pt

orage area which

t . ti i , ; | ;
Sector. AT SRR e T harh ed T re e RS B Do o o e

daJta area 1n the sane 5 sector,

reproduct i gn, dey] £e.wses LNGEIT Ofc, CHISHAOE Wi, 1s: dllelevany errors in
per

the sector~a orns errof correction en such errors are detected.

(1.1) Logi q9ﬂ§t getion of the Optical Disc 10 The following is an
explanatidﬁg%? t he éod%cal construction of the optical disc. This |ogica

construction is pmde 4phofsFot ee-dmyernvd arsy ehydidbheethicl aohynd s nade
up of a physical |ayer whose |ogical construction is oriented towards the
firmvare of /1 he €imés 16né et aneicét off apphightusspat fon ea | egrrendhieral ogi cal
construction is designed for the managenent of a plurality of sectors in
file unitsgpaddeaboappl ietéase |ty ethahaher hesl apettire i (N%) |@§i cal
construction. Here, the logical construction of the physical layer_ is
shown in Fige &B5880i26 lé&es!| andcal redustiontimnshefwaneléngth| dy&@f and the

application | ayer are shown in Fig. 5B.

the laser beam.

10 DVDs of the physical construction described above
can store around 4.7GB of information on one side, which
is almost eight times the storage capacity‘of a
conventional CD. As a result, it is possible to achieve a
great improvement in picture quality for moving pictures

15 and to increase the reproduction time from the 74 minutes
which is possible with a video CD to over two hours.

The substrate technique which has enabled this
improvement in storage capacity is a reduction of the spot
diameter D of the laser beam. Here, spot diameter D is

20 given by the equation "D = laser wavelength A /numerical
aperture of objective lens NA", so that the spot diameter
D can be reduced by reducing the laser wavelength A and by
increasing the numerical aperture of objective lens NA.
Tt should be noted here that if the numerical aperture of

' . 3 3 -
25 objective lens NA is increased, comatic aberration occurs

due to the relative inclination, known as "tilt", between

20



The follow ng explanation will first deal with the physical |ayer:whose

| ogi cal construction is oriented towards firmvare. Here, firmvare refers
to the control 25 programfor controlling a nmechanical construction which
includes a spindle notot and an actuator for an optical 22 pick-up. In
order fromthe top of Fig. 4A the logical format of the physical |ayer is

comosed otha bgefoAn @28 olhe b AR LLL IO LRt i gn | nc] uded

in a sector address, vol une area an areda, so 5 that

on readi NGoBEER 86 edgpptdes fiﬁ%lﬁ%@eﬁ&? ST s e r@tg%ﬁ%’]@gﬁyat or of

t he optical pickup activated. in area stores opeér

stabi | i zat é@Ws BptBe SN0rddiecdd ken Wk ohsd S %?%&%ﬂfgﬁﬂa gduction

apparatus starts reading data fromthe optica : 1 ead-out area

i nforns thehiepioskicsf othdevifesmirddie Anskeaitd epradued i@ Pubyings not
store neani ngful data. The volunme area is an area for storing many kinds of

dat@, as veflredudet pmysipaly dbeapiisieaforsatordid® athirdudghevd une
area bel ongs as | ogical blocks. These 15 |l ogical blocks are identified by
firmare UioRleerdan beurmhareomilnh o st ige O eaittectid tiemphysi cal
sectors, with the first physical sector in the data recording area being
assi gned tHEFEKFHER - zero. The enlarged portion "b301" of Fig. 5A shows a
group of 20 logical blocks in the volunme area. Here, the figures, #m

#mrl, #m+2 and HAER Wi dead Lrgipditsd usinched oyitdalal vedien iwitthi s
circled area are the |ogical block nunbers. The follow ng is an expl anation
of the fil%® I8y v@rkenotEppl 63 loredyranicimdudtdnr lager andt an

10 objective lens whose NA (numerical aperture) can be
enlarged up tolaround 0.6mm. If the thickness of the
transparent supstrate is reduced to around 6.6mm, a
storage capacity of up to 4.7GB can be achieved for one
side of a 120m& diameter optical disc.

15 Fig. 4A shows the arrangement when the spiral track
is formed leading from the inner periphery to the outer
periphery of the information layer 109, with a very large

number of physical sectors being formed on this spiral

track in the direction for disc rotation. In the present
20 embodiments, a physical sector is an arc on the spiral

track, and is the smallest unit of data which can be

reliably retrieved.

Each sector has the internal construction shown in

Fig. 4B to ensure the reliability of data retrieval. As

25 shown in Fig. 4B, each sector is made up of a sector

header area which is used to identify the respective
!
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25 application layer exist in the volune area shown in Fig. 5B. 23 The file
| ayer is divided into a volunme managenent area and a file area. The vol une
managenent area stores file system managenent information which is used to
manage a plurality of |ogical blocks as files, in accordance with 5 1SO-
13346 Standard. The file system managenent information shows the relations
bet ween t heed¢tdre, nanesef oflata @ted af ot ysodr ind ek A0S 688€S, odnd he
groups of | ogical blocks which contain the corresponding files. This file
syst em nanageeEndr | odoreetian ¢edelsetbiygée herdd whiseh repsaskicdn on device to
access the disc in file units. Mre specifically, when accessing this
area, the erser ceprechidn crodgpisnttise nefer sddtr adited him Syisd esan@nagenent
information to calculate all of the groups of |ogical blocks for the
desired fi$eSteef orther cesading ttles aaspoudstd Sawda | ogitded ddnpeks to fetch
the desired digital data. The following is an explanation of the |ogical
corstruct i PRFEEIT + e &byt i ket otid bien datece nfsgsrdtheoredrer t hi s appl i cati on
| ayer can be nost loosely classified into a Video Manager and a plurality
of Video TGt ¢ defagtanyriqnrorsetin she gestipnf amlie titles
which are classified fromthe vjiewqint of conmon use of a sane set of

vi deo mat &5 Mhi $F PN S K RO Ih an isuch figiars iake fdnterledyi ng al || of
the groups inthe title sets as a single set. In the exanple shown in Fig.
5B, the 25 grouping of video materials included in Video Title Set VI is a

col I ecti Cm(ﬂfl)i r@cggefcﬁ é@{g@'@c@inodn boii’:r dc%esr&;tiocnalz%isc

10 The following is an explanation of the logical

construction of the optical disc. This logical
construction is made up of a three-layer hiérarchy. The
hierarchy is made up of a physical layer whose logical
construction is oriented towards the firmware of the disc

15 reproduction apparatus, a file layer whose logical
construction is designed for the management of a plurality
of sectors in file units, and an application layer which
has a multi title logical construction. Here, the logical
construction of the physical layer is shown in Fig. 5A and

20 the logical constructions of the file layer and the
application layer are shown in Fig. 5B.

The folléwing explanation will first deal with the
physical layer whose logical construction is oriented
towards firmwafe. Here, firmware refers to the control

25 program for controlling a mechanical construction.which

includes a spindle motor and an actuator for an optical
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5 10 15 20 location on the Antarctic, while Video Title Set V2 is nade up
of images showi ng historical sites in South-East Asia which have been
produced with the cooperation of the |ocal governnents. Using the video
materials in Video Title Set V1, a plurality of video titles, nanely
"Wldlife in the Antarctic: a Pictorial Docunentary", "Interactive
Antarctic Adventure', "A Fai£¥ Tale of the. Antarctic", and "Mitined a

Gui de to tAECKVHRL i FR SFIehet TR ERR(F® okt Be PoviRdledicRke full use
of val uabl scenes shot on |ocatjon in , the Antarctic. Using the video
material s FoEnabedt i i RRYS ¢t elaysey %@,C?Wﬁpﬁ?@l%;pﬁc%ﬁﬁé&l%aﬁFﬂ%ve t he
Vi ewer enjay, docupent ary. about the_excavation o istorical sites, a

mul ti medi aw%h‘?]aeh?ﬁ ﬁ%‘f‘%’rﬁ:‘éﬁlt’s‘?ﬁ‘ e%?f%ﬁ“%%%tm%{bg 1R r2ePER¥i ci pant s
sear ch forﬁ%ﬁstorical sjtes, or a. quLz :gpout i%%orical sites around the
wor | d. By T RY° goddVOudEe o the® I%’a‘b‘? X/i HetPHATR/M T A5 n This way, the
producer c royi . plu Ity of video titles ta the . user.

cl gésjsi fyi ngﬂ?/'ipdcg% )?fg?(ﬁleé)&i %géf%rar/r%e% ’ u@é%e ) mwas%%&’e%s VE}%FGOSPHJBI%%&I als in

thi's vey. hicbs Besshbleata: Ngyerna ghurall by oyl iddentdh, commn video

mat eri al s groupe t oget ogica ruction - Video

materials includgde i fefa M H80rdd 1d & Feration stabilization data
and the like which is used when the disc reproduction
apparatus starts reading data from the optical disc. The
10 lead-out area informs the reproduction device of the end
of reproduction and does not store meaningful data.

The volume area is an area for storing many kinds of
data, as well as for managing the physical sectors to
which the volume area belongs as logical blocks. These

15 logical blocks are identified by firmware using serial
numbers which are assigned to consecutive physical
sectors, with the first physical sector in the data
recording area being aésigned the number zero. The
enlarged portion "b301" of Fig. 5A shows a group of

20 logical blocks in the volume area. Here, the figures, #m,
#m+1, #m+2 and #m+3 which are appended to the logical
blocks in this circled area are the logical block numbers.

The following is an explanation of the file layer
and the application layer. This file layer and

25 application layer exist in the volume area shown in Fig.

5B.
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Each video title set is made up of video title set managenent information
and a group of video materials. The follow ng explanation will first deal
with the group of video materials included in a video title set. 5

Norimal Iy, when a novie is recorded onto filmor video tape, an editing
process is perfornmed whereby only the required scenes are cut fromthe

master tape and are ,%%égn ed i.ntqg.,the aorder of the story. Wien such scenes
are recorded i ntiga ¥ o] &SSEHViAsRe B Ao VELERe HaBASEMEG toper at i ons
is no editing, process. .in which only

are perforned. This is . to say, ere

t he ﬁeces?gre)? ;ﬂﬂ@t & d"?llet & ctétg’?arvflélg‘c?ng?nﬁ‘rgg Y B&E8d SHRF 5 r anged
into the rrder_.of the story. In.fact Video .Titl.e Set .can store video
materi al s éla'r%' ase%rtr:ﬁtme?"ealnfgreé‘ne Sm5 (?éana\;%\nJ‘toﬁlOl‘ﬁ' &y 115 u@)?tdr %@t "eR e

necessary JIHAY LTI ol Stk CAOAGE. TE GLOUR ALY da0n

materi al s are-store V1 are shown i n 7. As

shgwn i n tfyes 13U R andie-dY dageTisihe %?ztst%hhglfanlé%%mg;xti ncl udes a

plurality of video objects (VOBs) which €ac ave ifferent reproduction

times. Herigf drit@ R @3N théOBe1at8helss Hetwald ok ¢h1Q@Uhbinlsexed stream
data that is made up of various kinds of stream data, such as video data,

audi o dat a pAuraliiehucs ddllas and cedireelscdab®, tWel ghoape of variable code
| ength. Such nultiplexed streamdata is 25 better known as an MPEG stream

and this ilsgikalubliodkaivhiich ¢eetafier theceoveiregpondisngefeles.a DVD. 26 In
Fig. 7, VOB#1 has a reproduction tine of ten mnutes, and is actual
f oot age ofTHike flidl tsgistein taRlagement information is used by the

10 disc reproduction device to access the disc in file units.
More specificaily, when accessing this area, the disc
reproduction apparatus refers to all the sy;tem management
information to calculate all of the groups of logical
blocks for the desired file, before accessing these groups

15 of logical blocks to fetch the desired digital data.

The following is an explanation of the logical
construction of the application layer. The information in
this application layer can be most loosely classified into
a Video Manager and a plurality of Video Title Sets.

20 Here, a Video Title Set is a group of movie titles which
are classified from the viewpoint of common use of a same
set of video material, while the Video Manager is
information for managing all of the groups in the title
sets as a sing;e set. In the example shown in Fig. 5B, the

25 grouping of video materials included in Video Title Set V1

is a collection of images of mammals and birds shot on
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enperor penguin. VOB#2 has a reproduction tinme of fifty seconds and is
actual footage of an adult and child 5 razorback. VOB#3 has a reproduction
time of eight mnutes and is actual footage of the breaking away of the
Antarctic ice cap. VOB#4 has a reproduction tine of forty-eight seconds -
and is actual footage of the indentation of the Weddell sea. The footage

in these VOBs lO S en shot, on Qcathn in the Antarctic. (1.1.1.1)
Conposi t i oG BNiFe & Fé‘éﬁ , g leg VARERs Tiifrd & §F§r NEl l50er05| tion

of a VOB. sho n t he dra each VOB_.i s ,made ,u uence of

15 a plur 33 Wﬁ%er %9 ﬁﬁﬁéﬁrﬁéélbééﬁeérﬂénEQHt Eé me series
with the flrst be.re rodu d t is a

mul ti pl ex& ?et g[k‘gv\?arbe gls %vgrﬁ"leaﬁf’é’pgﬁﬁglfaelnﬁg?)g&& a, Wth

each of t I I i ec Vi tlrre glween 0.5 20
and 1.0 sgggr? gtok%rgé%?flp% %%#(ﬂ'% %ld% ﬁ% %ﬁ%@so the vari abl e code
| eggt h da i gt O h p io the tinme period
of ~00m n: H%E?\Mgo?élzct N %g gcg’rsé’tcf v tdg(r‘aj itggﬂ(rétesad?%eg? VOB#1 has

connenced"waaﬂfeéV@%Uﬁ%@7Ah%a%ceqbleat@qeteklaﬁenaahhehksrgmde length 25
data which is o be used for the reproduction for the time 27 period of

01lm n: 13"5%%@%&6%ﬂWe”%ﬂt%%cQQ%e@d%%h%hr%he vpeadipg 6f1XOB#1 hgs

commenced. The "vari abl e code | ength data" which 1 s described above as

bei ng ”U|th%§%QQc“”t%n@ Vﬁﬁl%@ﬁeQSaVGQQQed%Bath@ w21Rh Ykl bEY¢@E channels
of audio data, and a plurality of channels sub-picture data, with pieces
of such dat@arctic", can be provided to make full use of valuable
10 scenes shot on location in the Antarctic.
Using the video materials included in Video Title
'
Set V2, the title producer can have the viewer enjoy a
documentary abeut the excavation of historical sites, a
multimedia guiae to historical sites, an adventure game
15 where participants search for historical sites, or a quiz
about historical sites around the world. By making good
use of the valuable video materials in this way, the
producer can provide a plurality of video titles to the
user. i
20 By classifying video titles in terms of usage of
shared video materials in this way, it is possible to have

a plurality of titles with common video materials grouped

together.

25 1 Logi nstruction - Vi Materials

included in a Video Title Set
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whi ch are multiplexed into a VOBU being respectively called video packs,
audi o packs, and sub-picture packs, each of which is 2KB in size. 10 Wile
the VOB units in each VOB are arranged into a tinme series, each pack in
each VOB unit is arranged in an order which, with the exception of the
provi sion of the managenent information pack at the front, is conpletely

randomin ternms Efcmunbizo ofiylacksetand pacle aigleys villieo kb1 tgptsay, there
can be VOB units which have the order audio data, sub-picture data, video

data, and nEreyenv@B: imfidrmaticrh Ve tdweoud def vidds piddrigdat a, video
data, audio data. As other exanples, there may also be VOB wunits which

are made Upheffdlireel tynaksihroit issh paCKS ffr 20 qihivie b uhe igeadat a, and
other VOB unit which are nade up of five hundred or so packs. Here, the
reason t heobruietemimatheer ipdlck SiroAmdee] it ff arieido frdrcIRagetMOB unit is that
it is not necessary for packs of a sane kind to be next to each ot her when
thé 25 vaNamad lvodevHeangt madaiten diss Heatondiedl antdufifler ed: kyideo reproducti on
apparatus. The reason why there can be 28 different nunbers of video, audio
and sub- pitéRg.e grackdi iing ausited@BU S pearfatrntete séretiahys coflydathe are encoded
with a variable coding length, so that there can be large discrepancies
in the andiRfuigfed&cends @rd sutedessurbhe mas tarhitewe mat edect i on for a
0.5 to 1.0 second_ period. To achieve reproduction with the unit tine at
0.5 secofd¥anged s ddnordey iaff ¢hm tStexi s c Whepr sagdt issrenesppar at us
before the start of the 0.5 second period whether it is sufficient to
transfer &% recarded dfdighta Video Title Set, however, no such

10 editing operations are performed. This is to say, there
is no editing process in which only the necessary parts of
the necessary scenes are extracted and arragged into the
order of the story. 1In fact, a Video Title Set can store
video materials in a completely random order without any

15 extraction of necessary materials from the original
footage. The group of video materials which are stored in
Video Title Set V1 are shown in Fig. 7. As shown in this
figure, the Video Title Set V1 of Fig. 7 includes a
plurality of video objects (VOBs) which each have

20 different reproduction times. Here, the expression "VOB"
refers to one set of multiplexed stream data that is made
up of various kinds of stream data, such as video data,

|
audio data, suﬁ—picture data, and control data, which are
of variable code length. Such multiplexed stream data is

25 better known as an MPEG stream, and this is the unit that

is used for recording one scene on a DVD.
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10 of data, or whether a large anount of data is required, and to have the
decoder provided inside the disc reproduction apparatus perform decodi ng
for the necessary anount of transferred data. Here, to have variabl e code-
| ength data reproduced with a uniformreproduction time of 15 0.5 seconds,
a managenent information pack is provided at the start of each set of VOB
unit, with this nagement inLornation pack _indicating the transfer rate
which is required ?fg)g't e YEBTbdiRE | anreprofec /ioen ukimet of wheérh it

bel ongs, as.we e.transfer rate and buffer size 20 which are required

by each ofm%ﬂgL%F326£ t F8afif CEAL S0aFRget pEakie ahabt ket nafableent

0|5 secondaBrE P CRE TEbRodulOPBh PF | = GEFGFAPYOLF eRF HES SBbef BFEY hundr od
{ransfor rareoras ha, LEraaeHRt Ao bR e S A b eF Rl RIS nunber of
Packs. Fi o TBOLRaCR | pon AP E PR R BB oethEE: RN R ar o vos
Fepr oduct i on e ke of YeEi Pt e 8 Bot SRR AR S VoBteso s ¢ he

VOB uni t wWan€dré6idisede f@ip ! hevoseprogduicd i 00, REELAY; Het e
00hr: 00m n: 25. 00sec and the 00hr:00nin:25f%%sec naf%g a t%réﬁhe
comrencenefbr of-ddghbesscati®taed MOBHdsu i # 66 LRUAS i the VOB unit
which 1is used for the reproduction period between the 00hr:00m n: 25. 50sec
and the 00hnd&0MabidH. HPsEke MsddGel Bfd&d. t hensoramncsaent afeddayggadi ng of
VOB#1. |In the

10 is entirely shot on location in the Antarctic.

(L.1.1.1) Composition of a Video Object (VOB)

Fig. 8 shows the internal composition of a VOB. As
shown in the drawing, each VOB is made up of a sequence of
15 a plurality of VOB units (VOBU) which has been arranged in
a time series with the first VOBU to be reproduced at the
front. Here, a VOBU is a multiplexed set of the various
kinds of variable code length data, with each of the
multiplexed pieces having a reproduction time between 0.5
20 and 1.0 seconds. As examples, VOBU#91 is a collection of
the variable cpde length data which is to be used for the
reproduction fgr the time period of 00min: 45.50sec to
OO0min:46.00sec| after the reading of VOB#1 has commenced,
while VOBU#147|is a collection of the variable code length

25 data which is to be used for the reproduction for the time

27




same way, VOBU#55 is the VOB unit which is used for the 15 reproduction
peri od between the 00hr:00m n: 27. 50sec and the 00hr:00m n: 28. 00sec mar ks
after the commencenent of the reading of VOB#1. (1.1.1.1.1) Each kind of
pack in a VOB unit (VOBU) 20 The following is an expl anation of the cont ent
each VOBU with reference to Flg 9. As shown in the figure, VOB#50, which

i's reproduced between the Q 00m 0Q
marks, in@ardes He HaHdye qurﬂ’coqzr?a% se;&rb%w a%%'}.{ terg n2§5w58:gc

packs "vi deo50. 1" and "V|d 050 2", and the audlo packs "audi o- 0. 55"
audi o- 1. ¥Padiggy of MiRH1s has corepteSranagenent information pack ’

“NAVI - 50" i nfor the di ra rate and
88” eBOfnl ﬁezg/hioo Gré e (fpog% 'tir? gr%@p uctlk"’ltlillzL glf t'Jq\/ 0 bet ween t he
( seq_an [ 0 Packs

vi deo50. lea‘ﬁed ‘i%ee]ﬁ!ﬁ) B Ol }f'ne(?q'\rﬂtgjeo pacﬁeccavl\}q éﬁs\grd-glﬁsdgdtcggfurﬁ)ng t he

re oductl 5
9l 3 OB &4 dapy Ar & ddv f1d:he ffry £ Vi deo
packs mhlé% W hé§¥% éhaﬁqgﬁﬁi severa hundred V|d§i 10 Ségis r epr oduced

during the %@gf’g‘e Oélf}?f 5Qahe! Werth e e O0tidh 2mfsec and the

00hr : 00mi Nt ese vi deo packs, such as "video50.1" and
"vi deo50. 2%, . hav éfmhf%f§¢gﬁéh(¥ﬁébfé”ﬁﬁﬁ Vi SPEL

U IS in Fig. 10A
The vi deo paégg-iﬂomm In draw ng are nade:%g;of a pagﬁiﬁgader"? a
Ngg&ke;nge@gﬂ @ pdata, Lisld pakish e simnsiastlizebascor ding to

each of which is 2KB in size.

10 While the VOB units in each VOB are arranged into a
time series, each pack in each VOB unit is arranged in an
order which, with the exception of the prodision of the
management information pack at the front, is completely
random in terms of number of packs and pack order. This

15 is to say, there can be VOB units which have the order
audio data, sub-picture data, video data, and other VOB
units which have the order, sub-picture data, video data,
audio data. As other examples, there may also be VOB
units which are made up of three hundred or so packs of

20 nothing but video data, and other VOB unit which are made
up of five hundred or so packs.

Here, the reason the order of the packs can be
different for each VOB unit is that it is not necessary
for packs of a same kind to be next to each other when the

25 variable code length data is fetched and buffered by a

reproduction apparatus. The reason why there can be
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each 2KB in size. The "pack header" includes data called a "pack start
code", a "systemclock reference (SCR)", and 20 a "multiplex (MJX) rate"
whi ch is standardi zed under MPEG . while the "packet header" is nade up of
a stream I D, a packet length, an STD (System Target Decoder) buffer scale
size, a PTS (Presentation Tinme Stanp), and a DTS (Decoding Tinme Stanp)

whi ch are sinilarlg st andardi zed, under MPEG 25 The streamID in the
"packet hedtfeterert spumbers 191 (videmo aydio AR R TREKIUES RIRHM bRl ow t he
packet header 31 in Fig. 10A. This jnformation shows that the elenentary
stream f or 3Ty YOBY Packhat eheseidelrds eafndata BeR enrpded with &i deo pack
are used for the synchronjzation of the decoding process with the decoding
5 processe@baliR)i (PR sl epftRubs i thal hrkCavbre xg8fical |y, the

vi deo decoder of the, disc reproduction s, synchroni zed to a

appar at.us _i
standard cTOtR REEHh 1het %ﬁ‘o%ﬁ,o%ﬁ% QU tHRESABY dela in the
data field waits for the standard c to reach the tine ecified 10 b
t heﬁPTS. RS sr?r’?lf’%élf%tlroerhc &, 2 t*‘gscﬁe%o]de% Sﬂﬁ‘iﬁ'ﬁie R E out put t ed tg
a tel evision it . i i ts out base. n the ti i ndi cat ed
het© i elogy dxe%fgoci]&tlo 'W%srgt\%her o‘?ﬂlgcat'%?? &t with the

by the PTS, the " vi eco can ‘avoi

b- pi ct t : | £ ta fli : id
packs store ol ACH MRAURAPEE Sntdth (i B ndrtilstiy |
P-picture ' ' i r ' j i t i onal |
pr g:ji c;t i \%p%{%?ﬂ%iﬁéfﬁ%h%érje&?ra%% %lj{zge u%rl%%g iLégse, d
| -pi ct ur esyndtid L1 68y ANCE BBl WS alrEs QI AINRA 2Qnbh 1BNGReiAY act ual

vi deo footage. It should be noted here
10 of data, or whether a large amount of data is required,

and to have the decoder provided inside the disc
)
reproduction apparatus perform decoding for the necessary
amount of transferred data. Here, to have variable code-
length data reproduced with a uniform reproduction time of
15 0.5 seconds, a management information pack is provided at
the start of each set of VOB unit, with this management
information pack indicating the transfer rate which is
required for the reproduction of the VOB unit to which it
belongs, as well as the transfer rate and buffer size
20 which are required by each of the video stream, the audio
stream, and the management information stream in the VOB
unit. To giveia specific numerical example, 0.5 seconds
of wvideo reprobuction will generally require several

hundred video packs, with the reproduction device being

25 informed of a necessary transfer rate in the region of 4.5
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that in the video packs, "video50.1" and "video50.2", the signal conponent
of the video signal is "squeezed" before coding is performed. Here,
"squeezing" refers to conpression of the inmage content in the horizontal 25
direction. In this way, the video packs "video50.1", 32 "video 50.2"
represent video which has been adapted. to w de-screen TV display node.
The audio % " kO  eeaudl 0-21, 55" 1 esent e. apld] a which
is used mh@§1€2if§§§&?2g$§%?o%%%%d#mm%eéh%fré%g%%d%¥?d%g%%r#%®go€g OBU#55
is fromO - 00 n; 0 - 00mi 0 28. h i pr esent
s\ g&n Qnéﬁkg PHE é&é’&ﬁﬁ% c?)g". %%c%f DRSS <§€5$1§éo é}?&.

figure, the audio pac r a reproducti i’ 0 seconds Turther

fhnﬁ’a: of audi DL Racks O™ och o Eeea e HORRASE ol SERELERCC o,
he ropr oQtR T areper T o8 SFEVRRREe el R ol e Soh el 19

subpt 1 eant e heg o 95 2§t e ol t Abp RS- 26AYRNOR ST G0BES QO @aed by

reconbi ni ng the multichanne ub-pi cture data and audio data for a

cl assi fi capgofo kpepPoauRdesn Ml as a "private streant. Here, a "private
streantf is one species of elementary stream with an elenentary stream

bei ng a gener al yoBo®s § 0f s 0t 19 t vOB 0@k Bt SAGENCES Wedfsh flaeks bel onging to
a VOB are conbined 20 according to type. Since it is not possible to nmake
a clear disprogtéobohepseedd abdtwedt ehantoktbo @i 2%, idéec arsdibst r eans

are provided in the | ogical construction of DVDs to clarify the
cl assi fi cathen00hr s00mpn €2 5t 80 slat amarils afiden it acomoendertelly @fsi gni ng
fi xed substreamIDs to
10 the reading of VOB#1, while VOBU#51 is the VOB unit which
is used for the reproduction period between the
00hr:00min:25.50sec and the 00hr:00min:26.00sec marks
after the commencement of the reading of VOB#l. In the
same way, VOBU#55 is the VOB unit which is used for the
15 reproduction period between the 00hr:00min:27.50sec and

the 00hr:00min:28.00sec marks after the commencement of

the reading of VOB#1l.

(1.1.1.1.1) Each kind of pack in a VOB unit (VOBU)

20 The following is an explanation of the content each
VOBU with reference to Fig. 9. As shown in the figure,
VOB#50, which.is reproduced between the
OOhr:OOmin:ZSjOOSec and the 00hr:00min:25.50sec marks,
includes the ﬁanagement information pack "NAVI-50", the

25 video packs "video50.1" and "video50.2", and the audio

packs "audio-0.55", "audio-1.55", and "audio-3.55".
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25 sub-picture data and audi o data, these classifications can be clearly
establ i shed. 33 The audi o packs descri bed above share the standard data
format which is shown in Fig. 10B.. This format is fundanentally the sanme .
as that of a video pack in that it contains a "pack header", a "packet
header”, and a "data 5 field". The differences with a video pack lie in the

setting of the streamID at "1011 1101" in the packet "heﬁ&er and.in the
setting of the Tipdtanagenent ninfrmatian Ragh: HYS 3% A FS R%1 d,

with these_being shaded jn Fig. 10B. q‘l%l;e setti r}gsr f thq_‘astre mID at "1011
1101" in 1Y IHE NI HPR ARG (He et f?Frstrrae ¥t ned by the

pack in question is a private stream wi th a video ck, t "pack
header" ofPWnf&dit?e 1?rFt:’T‘?Jd"eesq‘ij]a"féa%,tS %cﬂ‘easrefrpoa%{&'sjtkdarf t&zode and an

SCR which_ar ndardi zed u r G_ The Ahpac r', 15 nmeanwhil e,
stores a sYQ%iﬁ(? %,’géwep%fbk\g?e [@%&?W@lnné%oﬁ%%(grné;cal e size, a PTS, and
a DTS which..are, st ant i zed MPEG. The SCR and PTS of an audi o pack
arg used fé(;?hr's?/%’(‘: r%gzral%”géa Ton rﬁ%ﬁﬁ%t ments with respect to the decoding 20

Of 4o Packs Bl PeRLEIULE RACKSosdbLe SRECIFIdaMY. 2! i audie decole!

of a disc reproduction apparatus 1s synchronized to a standard cl ock based

on the S . , I.ng: dec Al } éenféeld, waits
for i tﬁ?%@%%o%?gg%ll‘g%k&?o%gé éI’?he ti%dﬁic%éf?fe%&tﬁ he PTS. 25 Since
the decodi s ndal aylaso Bpaued dahtes dpache tharst heidiesoding of

- e

vi deo data or sub-picture data,

packs which are used, out of the several hundred video

10 packs reproduced during the reproduction of VOBU#50
between the 00hr:00min:25.00sec and the
00hr:00min:25.50sec marks.

These video packs, such as "video50.1" and

nvideo50.2", have the standard data format which is shown

15 in Fig. 10A. The video packs shown in the drawing are
made up of a "pack header", a "packet header", and a "data
field" which are standardized according to MPEG, and are
each 2KB in size. The "pack header" includes data called
a "pack start code", a "system clock reference (SCR)", and

20 a "multiplex kMUX) rate" which is standardized under MPEG,
while the "packet header" is made up of a stream ID, a
packet length, an STD (System Target Decoder) buffer scale
size, a PTS (Presentation Time Stamp), and a DTS (Decoding
Time Stamp) which are similarly standardized under MPEG.

25 The stream ID in the "packet header" is set at "1110

0000" for a video pack, as shown below the packet header
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34 out put delay for audio data is sonewhat |onger than those of video data
and sub-picture data. Once the tine indicated by the PTS has been reached,
the audi o decoder outputs result of the decoding to a speaker. By del aying
5 its output based on the tine indicated by the PTS, the audio decoder can
avoi d synchroni zation errors with the sub-picture output and the video

output. The "data field" of an audi o pack.stor i gi.t al ngi cordi ng
to Linear PoN{F- Dby AR rféf’fﬂﬂ@tllcﬁ“ I%}O“ﬁg&bijcaab % Fro t-T%‘nl%f:i g. 9,

t he audi o packs used ,in VOBU#55 are stored in VOBU#50. This is possible
because tHeLkfAE FRMREA T RAparit B B Pk W IFdm the PTS at what tine

VOBLS whose 15 T SHATOITS b B PAc BRI (itent VOBU |
of the i ntEMErSIAREETTioh Gie RETET el pritd e afbdaiatar o
001 - 0o PR TIRE TR B e e e o pack
ol eture paRees EEERLPIHE, A0 ogoadl bl THE R re e s 1 25
The rranagegﬁg%,ﬁg@agr PRt EPN-RAGK: z MM 6 O "s td @B ¢ ek dbssed eqt octuet i on

apparatus o e transfer rate and 35 buffer size which are required by the
reproduct i AR Of o YOBLMSInheh¥esded NEnOOM aOONAAE 255080 @tk t hiteld,

waits for the standard clock to reach the time specified

10 by the PTS. Once this time is reached, the decoded video
data is outputted to a television monitor. By delaying
its output based on the time indicated by ghe PTS, the
video decoder can avoid synchronization errors with the
sub-picture output and the audio output.

15 The data field of the video packs stores data which
is composed of I-pictures (Intra-Pictures), P-pictures
(Predicative pictures) and B-pictures (Bidirectionally
predicative pictures) which are standardized under MPEG.
These, I-pictures, P-pictures, and B-pictures are obtained

20 by encoding actual video footage. It should be noted here
that in the video packs, "video50.1l" and "video50.2", the
signal component of the video signal is "squeezed" before
coding is performed. Here, "squeezing” refers to
compression of the image content in the horizontal

25 direction. 1In this way, the video packs "video50.1",
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00hr: 00m n: 26. 00sec marks. The sub-picture pack "SP-0.55.1" represents the
sub- 5 picture data which is used when VOBU#55, whose reproduction period
is from 0O0hr:00m n: 27. 50sec to O0O0hr:00m n: 28. 00sec, is reproduced. The .
nuneral "55" in the reference nunber "SP-0.55.1" shows that the present -
sub-picture pack is onetof the sub-picture units which is 10 used during

the reprodugt] EBU#55, This ans th acks for _a reproduction tine
of 2.0 secoﬁ%ggpuséhgr Brwara ayggg?oW%ﬁgﬁnh 8% afdgpeedateyp- picture
unit st n i L.0f,sub-picture informati on which is can be
subj ect ed Pgdéggé%ggéeggiﬁésg}a¥hﬁgﬂ?sc 15 reproduction apparatus, and

i ncl udes di spl o] s_an j mage dat i¢h Ls encoded according to
ncodnig uBRReraths, | aRHEoFEt 8 i Eavatnel - SEb poegsaents

run-| engt h encodi ng ehce

seri al unighgu 8&0“@583 &ﬁi Io%ﬁ%gggtﬁ%%gﬁvgéﬁgg%giggﬁ%agg%gac . Here,

serial unit nunbers arée serra S®Pturality

f b- pi i = pi ct it, that th
et i ng of PO EEL S BB RS e hit T s sub-

bi cture paghniSobien {37 550500P051 § 002 oL EIBAL 04 fd he, 25 yb- Pl iyt e uni

for the reproduction tinme of "VOBU#55 e nu in the réference

nunber "SRoPeSbnd"£isheds tHe SUBSSSamd Orof é@eﬁf%ﬁﬁ%‘%i&?ﬁ%ﬂgt&e pack.

Here, a substreamID is an identifier showmng to

Sub- pi ct Ure. SUBSESRATBELPENSF E66AkaSYDaPb Cd 45 FodP ALK VoS SIS it ural ly,
the setting "0" for the present sub- picture pack 1 ndicates that the
present subopighdrel pagked in the reference numbers of audio packs
10 "audio-0.55" and "audio-1.55" respectively show that these
audio packs are used as the 0* and the 1°*° substreams
during the reproduction period of VOBU#55. Under MPEG
standards, the "n* substream" refers to a nt" digital data
sequence which is obtained by recombining the multichannel
15 sub-picture data and audio data for a classification known
under MPEG as a "private stream". Here, a "private
stream" is one species of elementary stream, with an
elementary stream being a general name for digital data
sequences in which packs belonging to a VOB are combined
20 according to type. Since it is not possible to make a
clear distinction between audio data and sub-picture data,
substreams are provided in the logical construction of
DVDs to clarify the classification of sub-picture data and
audio data, so that by assigning fixed substream IDs to

25 sub-picture data and audio data, these classifications can

be clearly established.
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is an elenent of the sub-picture unit which is used as Oth sub-picture
substream In addition to "SP-0.55.1", the sub-picture packs 10
"SP-0.55.2", "SP-0.55.3", "SP-0.55.4", and "SP-0.55.5" are also present as
sub- pi cture packs which formthe sub- picture unit for the Oth substream:
foL the reproduction tine of VOBU#55 between t he 00hr: 00m n: 27. 50sec and
OOhr : 00m n: 28. 00sec nmarks. These show the second, third, 15 fourth, and
fifth sub-pi ct uFeepRBREOWRRERS  OPFTE Heed upboYe cthfke Ui FHrREREA 0L h
substream gt _the reproductjon tinpe of VOBU#5 Puttinp hi s anpt her way,
The. sub- pi QR EOBRRE YBECENGS PRV ERIF dm hhPch TR BsEarBRt F8
reproduction tinme of VOBU#55 is divided info five VOB 20,unjts. .
(VOBU#S1" t EHBUGHEVEBLIBEFAGNEATE ctdr HARIC ofi o AKLORD [ BAF R GHECEDREEE ¢ he
reason the sup-picture unjts used, at a given reproduction tiy re
ot rt but cBORRBREE B SRAGK BeRRRE it ¢ s PECHRA DEREST hagt ™ot a GAEER f or ms
the. nmgj or.¢l nt t he b-piLcture unit_ | f a t 5 size, so
Lha? f sucﬁlﬁgag'me eet§1%§g¥%§%g%u %%% %H%ié?gh?%%%ciggngﬁiﬁ%gof VOBU#55
etween thg_37.00hr 00qiN, s d. ; i n: 28. s, it would
be necessar? gﬁrgtﬁg |scs§%%$%d§§t?€n ggg%rggg% t%§ ?ggggggﬁégge anount of

data in a R0RALyPEREOELOLNE! BBeciihl 6F CRETLESEPCah! £ Dh bhEaKdpup 1N the

reading 5 process. _ I's In mhnd, sub-picture packs which forma
sub-pi cturg; gpLt LaLe dhsthebyied aipNg, ayPturahésy poinyBhkaée prevent the

readi ng processes of the disc reproduction apparatus being concentrated at
the reprogygti eosti Mhef sdet@ng of the stream ID at "1011 1101" in

10 the stream ID shows that the elementary stream formed by
the pack in question is a private stream.

As with a video pack, the "pack headeg“ of an audio
pack includes data, such as a pack start code and an SCR
which are standardized under MPEG. The "packet header",

15 meanwhile, stores a stream ID, a packet length, an STD
buffer scale $ize, a PTS, and a DTS which are standardized
under MPEG.

The SCR énd PTS of an audio pack are used for
synchronization adjustments with respect to the decoding

20 of video packs and sub-picture packs. More specifically,.
the audio decoder of a disc reproduction apparatus is
synchronized to a standard clock based on the SCR, and,
having decodea the audio data in the data field, waits for
the standard élock to reach the time specified by the PTS.

25 Since the decoding of audio data has a much lighter load

than the decoding of video data or sub-picture data, the
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10 In the sane way, the sub-picture packs "SP-1.55.1", "SP-1.55.2",
"SP-1.55.3", "SP-1.55.4", and "SP-1.55.5" are the sub-picture packs which
formthe sub-picture unit for the 11t substream for the reproduction tine
of VOBU#55. These show the first, second, third, fourth, and fifth 15

sub- pi cture packs which formthe sub-picture unit for the 1St substream at
t he reproductlontlrre of VOBU#S55.. From_this et he

sub- pi ct ucatpmt dedayt Fery audd éiﬁtéahsvﬁlog‘r?wrhgttugga" %Rr tg'glzrao&uctl on
time of VOBU#55|S d|V|ded|ntof|veV unit V rough 20
VOBU#55) eV 1480 0idd AR SHP-Bicture §atéd- T él(: % (J:ttlh“:ée packs

" SP- 2. 55 1", " SP- A 5 3" " SP- 2 5.4" ! 5"

t he sub- pllé’cq}r‘@ eéagﬁ’ cﬂ?%f&arﬁ gnslft?aﬁ dgré:%l?mat%%ﬁorﬁtehc%d%% subg[ (raeam
for th dyc { 2 by sSgEONd,
t(r)urrd ef (r)e l{ti?i’ Lt%:i"o%uf]’lttgesuﬁ_‘hﬁ tf:roe%lﬁl c%s?’e o |\cgﬁ1%or m%tl{\gez‘ub g%g?trjre uni t
for, the 2105 WL AR Ale PGl i RALAAUGHIUL dddTBn Ofe RS clr om thi s, it

car be &5Ub -plrcture unit substream which is used

at the re t A MBS i i A8 ori ir@-drisv GriVEB uhd t s
(VOBU#51 ﬁ%u%bhd%é% vmaen 5 recorded onto an optical disc. As

descri beddﬂb&ifﬁtct{d‘@e B RICtaH® v thider Puts5 further include a 6th,

a 12th an h substreans. Although not shown in the drawing, they are
al so divided ifl® sub-Pieial® PRk Whidio aferkdistarndsutdidyiarding a 10

plurality of VOBUs which precede VOBU#55 in the tine series. The
sub- pi ct urg,;d86 kcdsitd Delyicesl Iiaiears ege dhedolby AC-3 methods.

10 For the example shown in Fig. 9, the audio packs used
in VOBU#55 are stored in VOBU#50. This is possible
because the disc reproduction apparatus caﬂ know from the
PTS at what time audio data is to be reproduced. As a
result, audio packs may be stored in VOBUs whose

15 reproduction times are well in advance of a present VOBU
without causing any operational problems.

The following is an explanation of the internal
composition of VOBU#51 shown in Fig. 9. As shown in Fig.
9, VOBU#51, which is reproduced between the

20 00hr:00min:25.50sec and the 00hr:00min:26.00sec marks,
includes the ﬁanagement information pack "NAVI-51", the
video packs "?ideoSl.l" and "video51.2", and the sub-

picture packs "SP-0.55.1", "SP-1.55.1", "SP-2.55.1", and

*"Sp-15.55.1".

25 The management information pack "NAVI-51" informs the

disc reproduction apparatus of the transfer rate and
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standard format which is shown in Fig. 10C. As can be seen by conparing
the formats shown in Figs. 10B and 10C, 15 the data construction of a

sub: picture pack is fundamentally the same as that of an audio pack, wth
it conprising a "pack header", a "packet header”, and a "data fiel d as
wel |l as having a eight-bit substream|ID at the front of the data field 20

As with a i 0 ﬁng’ t.he "npac Qﬁgﬁg{" i R code and an
gtCrRegkr]r: Icgri%luraf;tdes’i an it fﬂl'lzlecg'x uaﬁ%eir& d ‘ercd%ég% t oheaderQ?& ?Jn%:I udes a

_ ) engt T f f E?ﬁJ j.Z£, SCR, and a PTS
which ar evcgff"ﬁﬁz]aﬁﬁ/t“é ear?mtralﬂlfediadzbeh @n%rI%E 2egc %rééstclgqand PTS of a
sub- pi ct u_r(fmpra,c(go *r?:é’é.eéjogé)cf mayichroni zatilon adjustnents with respect to
t he decoding ™ 39 of Video packs and audi o packs. More specifically, the

sub- pi cture decﬁg;ﬁ_ﬁﬁ%ﬁ]@d@j@_ggagparlaéﬁ%ge&lt§mcé1rgmb-zed to a

standard cl ock and, having decoded the audio data in the

data {1 el g daids & o Suti e Standasd vl kydsusmachudie time specified by

the PTS. ~ decoder walts for such tinme because of the |arge
di screpanci&sybdud HEoRHeLSSA Ntk | PAstE ®Fhit heomiacall I8P s aoess f or
run-length encoded sub-picture data, the decoding process for the video
dat a whi chy§RaUb 6Rsn 198 | 0 S0 1 & rosEr seest Ng/Thd enuredrdl el %5 debwdi ng and
other novement conpensating prediction, and the decoding process for
audi o dat aghdl s@ferbhte hilrtbeecositny. 95 . Vi delvowmt thats theawsssentfor each
GOP (G oup of Pictures), the decoding of subtitles need only be perforned
at intervaksbopidbusevseaek Secemesof Wee sle-piceuiedimbtedibichhdSSCR is
10 used during the reproduction of VOBU#55. This means that

packs for a reproduction time of 2.0 seconds further
forward are stored in VOBU#51. Here, a suﬂ-picture unit
is the smallest unit of sub-picture information which is
can be subjected to 0SD processing by the disc
15 reproduction apparatus, and includes display commands and
image data which is encoded according to run-length
encoding. !
The "1" in the reference number "SP-0.55.1" is a
serial unit number which is allocated to the sub-picture
20 pack. Here, serial unit numbers are serial numbers which
are assigned to a plurality of sub-picture packs which
compose one sub-picture unit, so that the setting of "1"
in sub-picture pack "SP-0.55.1" shows that this sub-

picture pack is the first compositional element in the

25 sub-picture unit for the reproduction time of "VOBU#55".
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reached, the sub-picture decoder outputs the decoded sub- picture signal to
the TV nonitor. By delaying its output based on the tinme indicated by the
PTS, the sub-picture decoder can avoid synchronization errors with the
audi o 20 out put and the video output. As with an audi o pack, the streamID
of the "packet header"” of a managenent information pack is set at "1011

1101" indicating a grlvate ﬁtrean% al t hough the substreami IDin the data
field is set a PFf PRRET nhRe npetevenge gawmbernt SPhPe25pits of the
substream LD in ag Ee nfornaﬁlon pack are set at "001", with this
bei ng shadg&8°¥4® FFgPs THe Peas e SPERFERE AFEDTPL@LBEE sDATK Y he

substrean1hD are_use dentificatiopn code which indicates one of

t he sub-pi¢c ure %uﬁggféﬁﬁﬁm# #%i an ¥ eﬁtifieE)SQPﬂﬁ%gCB?é%?lc |9 er na
Co t f Uni t h t f
Comos! Topugty BLEEIEE Ybhecfigs A shovm e comn i on ol
00hg : 00 0 2 10 d aof th
subgplcghpggggégéec %%t%?%ilg g%ﬁ% g%% %%bwgfgf IS ?ﬁnﬁo? q?ﬁe é#éseﬁt
figure inchydesré hﬁaE}Qdfn&f&&'@é@%ﬁﬂh%lg%g;?rdé%%&’tgzsgf%fﬁ%p &‘ﬁaé }BQ cpPt ai ned

by subjecting image data to run-1|engt cormand

"(Xpl, Yplis ddéDdhedtei Pt Phe $MBLpilochd Of txﬂ?l&&sfsrx?&écﬁ’dé’&td)@”

apparatus of the area on the TV screen in I ch RLE code sequence f1
shoul d be sdbspleyede FhlgstALdm shows an exanple of the imge data which
represents the Japanese word ", % T '" neaning

In addition to "SP-0.55.1", the sub-picture packs

10 "Sp-0.55.2", "SP-0.55.3", "SP-0.55.4", and "SP-0.55.5" are
also present és sub-picture packs which form the sub-
picture unit Eor the 0" substream for the reproduction
time of VOBU#§5 between the 00hr:00min:27.50sec and
OOhr:00min:28.00sec marks. These show the second, third,

15 fourth, and fifth sub-picture packs which form the sub-
picture unit for the 0 substream at the reproduction time
of VOBU#55. Pﬁtting this another way, the sub-picture
unit for the q“ substream which is used at the
reproduction tﬁme of VOBU#55 is divided into five VOB

20 units (VOBU#51 through VOBU#55) when recorded onto an
op;ical disc. ?Here, the reason the sub-picture units used
at a given rep&oduction time are distributed among
preceding VOB Lnits is that the image data which forms the
major element gf the sub-picture unit is of a large data

25 size, so that Lf such data were to be read during the

reproduction time of VOBU#55 between the
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"penguin”. The "p" in "(Xpl, Ypl)" indicates that pan 20 scan di splay node
is operational, so that sub-picture unit SP-0.55 includes a display

command for optim zing the coordinates of the code sequence "RLE code .
sequence f1" in pan scan display node. Here, Wdthpl shows the horizontal
extent of the image data of Fig. 12A, while Heightpl shows 25 its vertical

xtent. Fi %dqrglspﬁ%

the frame

ﬁﬁﬁ?ﬁzi.@@é&%ﬂd\%&tﬁmmzZ%mase\éohﬂaﬁm,(>§p:2, Yp2) in
ayed using 41 VOBU#55. In this drawing, the area

correspondjiigh d God Klaessily fdr (PR, AR )rdprddis difdm dpprgmtivs ool or ed

black to prepare it for the superinposing of imge data.
system f or, pan $CAlrgh S T0sIe, data the @argeftXperl)of

In the coordi nate
cime2, Yp2) has

t he superinposing position shifted slightly to the left so that the
char act er w1laesrADés PEID Mtttk | ot bt duekdovea iof thee remdferg which is
trimmed. By shifting the superinposing coordinates slightly to the left,
t hes pr odugerodesabl et ch 1this eveminde thd-MRRFEPORAFHPHID t he
trimmed region. Fig. 11B shows the conposition of the sub-picture wunit

1.55 of t heodsG ssidstpEatnnhi whl t saee rhbseei i teU RN t3ur

1.55.5 for the reproduction tinme 15 of 00hr:00nin'27.€0ﬁ$c
pPct Ut

00hr : 00ni ne28VOBEecto Arevienh Fae FFepding PYPeeITRs

YRR 55,1 to
%ﬁ#?s i ncl ude

t he code sequence "RLE code sequence f11" which is. obtained by subjecting

the | mage WEPEOGHBWROT nAPPELaEYR PRLNG |GOREREFAERE odf ng e

The di fference

bet ween the image 20 data of Fi%ﬁFle and that of Fig. 12B is that a | arger

poi nt sett reprefugrden- EpEeedtt3At2is used in the latter.

10 In the same way, the sub-picture packs "Sp-1.55.1",

"Sp-1.55.2", JSP—1.55.3", "Sp-1.55.4", and "SP-1

.55.5" are

the sub-picture packs which form the sub-picture unit for

the 15t substream for the reproduction time of VOBU#55.

These show the first, second, third, fourth, and fifth

15 sub-picture packs which form the sub-picture unit for the

1%t gubstream at the reproduction time of VOBU#55. From

this, it can be seen that the sub-picture unit for the 1°°

substream which is used at the reproduction time of

VOBU#55 is divided into five VOB units (VOBU#51

20 VOBU#55) when recorded onto an optical disc.

through

The sub-picture packs "SP-2.55.1", "gp-2.55.2", "SP-

2.55.3", "SpP-2.55.4", and "SP-2.55.5" are the sub-picture

packs which form the sub-picture unit for the 2™ substream

for the reprohuction time of VOBU#55. These show the

25 first, secondﬁ third, fourth, and fifth sub-picture packs

which form the sub-picture unit for the 2™ substream at
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The sub-picture unit SP-1.55 includes a display conmand for optim zing the
di spl ay coordi nates of code sequence "RLE code sequence f11" in |etterbox
di splay 25 node, with this conmand being "(Xbl, Ybl)-(Xb2, Yb2), Wdthbl,
Hei ghtbl". The "b" in "(Xbn, Ybn)" is indicative 42 of |etterbox display -
node, while "Wdthbl" and "Heightbl" respectively express the horizontal
and verti agle exdprdduftidrhetimmge MQBUKSS Fi Frompighis | dth SBHPYi spl ay
node. Fig. 13B shows the area on the display which is indicated ,5 by the
coor di nat asediXtihatythe (SW2pMI2)rd omithefwhela ATt Swhplgeethi W2

di spl ayed for VOBU#55. Here, RLE code sequence fl1ll has its jmage data

di spl ayed D6 wedren tie arephedidiseom doing af WRBE T kopibiid bl ack
corrective image. By having the superinposing position of the RLE 10 code
sequence fildtaolef over VR wmitdhi isVQﬁWE%hd%hlfwl’pr #35) Whtthave the

sub-pi cture displayed at a posjtion_which does not coincide wth the nmain
i mege in |eecerdes enEplay ol FAPC11C shows the conposition of the
sub-picture 15 unit 2.55 of the 29t substream which is.c QSSHsty sub

pi cture packs 2A55des¢pibedsalOYY, the § ?Qﬁﬁﬁﬁf%ﬂy?%i%:ag? EE

00 00 21, S05°E L, 401 PAM 1 20,0056, Lawt gl (e code
oo 1 20 g omnk bl 8rBrs SLLLLES SendDeasbapiCiatosnl of | (he
ept oduct | sntappepapiccire Phecarenith the dveERERRed S R oce
se?gence "S&Erality of VOBUs which precede VOBU#55 in the time

series.

The sub-picture packs introduced here‘share the
standard form$t which is shown in Fig. 10C. As can be
seen by compaéing the formats shown in Figs. 10B and 10C,

15 the data construction of a sub-picture pack is
fundamentally the same as that of an audio pack, with it
comprising a "pack header", a "packet header", and a "data
field", as well as having a eight-bit substream ID at the
front of the data field.

20 As with an audio pack, the "pack header" includes a
pack start code and an SCR which are standardized under
MPEG. The "packet header" includes a stream ID, a packet
length, an STD buffer scale size, an SCR, and a PTS, which
are similarly standardized under MPEG.

25 The SCR and PTS of a sub-picture pack are used for

synchronizat#on adjustments with respect to the decoding
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25 code sequence f11" is to be superinposed. Here, (Xw, Yw

coordi nates in w de-screen TV dlsplay node for the 23 standa?d §L§|:Pgn of

the image data, with the "w' in "Xwn, Ywn" indicating that the coordinates
are for wide-screen TV.display rmde. As before, "Wdthwl " and "Hei ghtw ™ '

respectively express the horizontal and vertical extent of 5 the inmage data

of Fig. 12A in w de-s reen TV d
di spl ay wﬁﬁcﬁlﬁ§°|H&F { 8g< Bygf P%§§gglﬁ§?£§'?§m%§§$aﬁ$ X&Eﬁe$&2? ?grthe

t he one frane isp d.f
;sgq]tcjlepgte fg?o;ﬁ&gts?? ?ﬁ%ﬁlﬁgeaaf’ & gﬁ%%yggg gﬁgﬁ?ﬁdﬁgg%ggta%glgfgg whi ch
e a t can e o] 1
ISlrJ]{)gr![ Lrpoﬁyﬁﬁ wﬁ A glnlﬁon %S%gngcrée%&?\(}k ghs'ékig?nngggt Er@gtﬁﬁggs ri ghtward
€ %ﬁreg-gig ' &]%P ;L()!fl Cheb QuidilTEBd A pr%'ﬂesﬁﬁ'ﬁad'filéh@y wades Ifaxt his

way, the nt §r §'Gnit 'S a to arrange the subtitles 15 so

as to nmake.the nos %fct%ecke nded
WM Qfnet R etarraed tihied @TSC
di Spl ay - RS ove%esc%i ption, it c%% be seenb!cyﬂat t he reen TV

sub- pi ct urg wnjt csoéef‘lf \yiéecso@&r 1Slch Nthe2 Hbcsls! garhemliarige are set the

reproduction ti U#55 all include 20 Japanese | anguage subtitles

whi ch can & sugeniqnased, At pidie
p JHInY iTags aif aheomdardinmsi t
any of pan ‘scan, letterbox, or w de-screen TV displ aymnodes 1?3'2' IgsI ogl[)or

115, °00, S de semmmgusiade e (! the 60
nN.55.1 10 dedithd rpx‘ch?@s NEp16, tH, viated Hafaorwhtih regsroidifg i gn ti rrg g?c >
10 internal frame decoding/internal field decoding and other
movement compensating prediction, and the decoding process
for audio data. Also, while the decoding 6f video data is
necessary fbr eaﬁh GOP (Group of Pictures), the decoding
of subtitles need only be performed at intervals of
15 several seconds. When the time indicated by the SCR is
reached, the éub—picture decoder outputs the decoded sub-
picture signal to the TV monitor. By delaying its output

based on the time indicated by the PTS, the sub-picture
decoder can avoid synchronization errors with the audio
20 output and the video output.
As with ?n audio pack, the stream ID of the "packet
header" of a ﬁanagement information pack is set at 1011
11o01" indicat?ng a private stream, although the substream
ID in the datg field is set a different value. The most
25 significant tﬁree bits of the substream ID in a management

information pack are set at 001", with this being shaded
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00hr: 00m n: 27. 50sec to 0O0hr:00m n: 28. 00sec. The sub-picture units in the
present figures include the code sequence "RLE code sequence f2" which is
obtained 5 by subjecting image data the i mge data shown in Fig. 12C to
run-1 ength encoding. As shown in Fig. 12C, this image data is for the
English subtitles "Penguin". In Fig. 11D, the coordinates (Xp3, Yp3)-(Xp4,
Yp4) indicg it he eri i i dis t |d jtles

" Pengui n" Cﬁjtlg:llgﬂ plzdntp'scg%islsp ate%rsiio el,cﬂ\é?ﬁte ﬂllﬁreg:]}%ﬂsi'%ésq{ﬁﬁe coor di nat es
(Xb3, Yb3): i t ' i : idd :dp t he Engli sh
subtitles "%ge%ru‘?%&)@]? n%gge%e?boéﬁdi%ﬁﬁgéﬁﬁd%ﬁﬁﬁég%%ﬁfﬁ t he

coor di nat e d ke Jétle (Jvhne Wi I RALE 1S L Supafd s ng posi ti on
for the Englis Sd%tlt es "Penguin™ in wde-screen TV display node. From

t he above description, it can be seen that the sub-picture units for the
6th, 12th, and 15th substreans which are set the reproduction tinme of
VOBU#55 aldlibhcl Jide? P oridep iGHidadnguage subtitl es which can be superi nposed
onto a main inmage at an optimal position for aqi*of,pan scan,, |etterbox,
or wide-screen TV dispiriernaaieonposidi o ofedn SUlnRY escription,
VOB#55 uses six substreans to optimze the superi osjnq125 osition, font
and character Ft&h 1%e’§éqwsoft}t?1é3‘?’?ﬁ%%lt%ﬂ%mﬁdys‘%‘é€§t. 1% ful d be
especially noted here Rgat 45 VOB#1_whi ch includes the VOB unit which is
desi gned t®-5%i I Ege ibt Fypetragm fer t bl %ﬁp¥?é§?ﬁ&ﬁﬁn?ﬁ%ﬂo in the

rarn | ngOéﬁr:(?&mfr)l(?Ze'PFSI(?ggclz t}_/cl) d(?&qlgbdoen%{ﬁ%t stehce waiscth is

10 composed of tﬂe sub-picture packs 0.55.1 to 0.55.5.
The sub—ﬁicture unit in the present figure includes

the code sequénce "RLE code sequence fl" th;t is obtained
by subjecting image data to run-length encoding and a
display command " (Xpl, ¥Ypl), Widthpl Heightpl" that

15 informs the disc reproduction apparatus of the area on the
TV screen in which RLE code sequence fl should be
displayed. Fig. 12A shows an example of the image data
which represents the Japanese word "Ry ¥ meaning
"penguin". The "p" in " (Xpl, Ypl)" indicates that pan

20 scan display mode is operational, so that sub-picture unit
SP-0.55 includes a display command for optimizing the
coordinates of the code sequence "RLE code sequence fl1" in
pan scan display mode. Here, Widthpl shows the horizontal
extent of the i image data of Fig. 12A, while Heightpl shows

25 its vertical extent. Fig. 13A shows the area indicated by

(Xpl, ¥pl) to!(sz, Yp2) in the frame displayed using
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majority of VOBs included in the video materials having 5 only one or two
sub-picture substreans. This is because the majority of VOBs wll use a
same superinposing position, font, and character pitch in all three ,
di splay nodes which are nanely, pan scan display node, |etterbox display
nmode, and wi de-screen TV display node. 10 On the other hand, there can of

cour se be‘kﬁﬁﬁﬂﬁﬁic& QﬁM% E-aNBRY , AT Hd Brean comthsispeadinglhesdXmle VOBs
whi ch include subtigﬁes for Fivgbianguages in the three display nodes.

The numbery,ff) SUDSHERAMY K 0UIthd halaC indgR deesolbyetpblaedd tico be equal
and consi st's of a smallest necessary nunber in the range of one to

thirty-two,, B.qnl #8) tHY e isgirRAE Whelge datessary, the data size
of VOBs can be reduced, which leads to nore efficient use of the storage

capacity of di s6s.c120 dodkrdinhtd) stem Grireglar WK diMplayemede,

I nf ormati on Pack As described above, the management information packs
"NAVI - 50", e nd\AMle b L xpndrp INAo S@tpshaim? )i e g-hed smper2®nosistyed at the

front of each VOBU and are used to indicate the required transfer rate.
Since a npsegettier @i f tddretatdhonlpdok Yl §t&ﬁl‘ec‘6cattq’taf¥e fheont of each VOB
unit, each managenent information pack is only opened in a_  buffer in the
di sc repr oshataorenppaw aless fret tHrotonBle sitnddhariie? (e Hhed3fttks,
audi o packs, and sub 5 picture packs in the first VOB unit are read and
reproducedshbett ot thinmedageerihi firgmiho SRR TP
coordinates slightly to the left, the producer is able to
10 prevent the sub-picture protruding into the trimmed
region.
Fig. 11B shows the composition of the‘sub—picture
unit 1.55 of the 1°° substream which is composed of sub-
picture packs.1.55.1 to 1.55.5 for the reproduction time
15 of OOhr:OOminL27.505ec to 00hr:00min:28.00sec.
As shown in Fig. 11B, the sub-picture units include
the code sequence "RLE code sequence f11" which is
obtained by subjecting the image data shown in Fig. 12B to
run-length encoding. The difference between the image
20 data of Fig. 12A and that of Fig. 12B is that a larger
point setting of wider-spaced font is used in the latter.
The sub~picture unit SP-1.55 includes a display
command for optimizing the display coordinates of code
sequence "RLE code sequence f11" in letterbox display

25 mode, with this command being " (Xbl, Ybl)~(Xb2, ¥Yb2),

Widthbl, Heightbl". The "b" in " (Xbn, vbn)" is indicative
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next VOB unit is read. Once this 0.5 second period has expired, the next
managenment information pack is overwitten into the buffer. Since each
managenent 10 information pack is only opened in the buffer during the
readi ng of the video, audio, and sub-picture packs in the sanme VOB unit,
in addition to the transfer rate, control information which only applies
to the presenlet¥Budx Qicplaybaddedi eatice roidhabdi'sandeHedgbttbd:
apparatus for only 15 the 0.5 - 1.0:second period for which the video,
audio, ang 1y @xpadss ithd horizesentl WO weirtimed exsgnédeded. Fig.
9 shows the data construction of the managenent information packs

"NAVI - 50", nd\AWladel ‘Gatanh £ WA .- 328 i20 Mhitdesrkoxe dieypdelys mosiedi o packs, and
sub-pi cture packs vidro are each forned of one packet, the management

i nfor mat i grig packs sewseatte fararebrofthevdispdleat shigh tifes@digidedacket is
called a PCl packet (Presentation Control ‘Information packet) while the

ot ller packet tilse caldmiirmtRsl GBlpacist) (GR% 3@ cHamtdmaiof 17f&et ) .
The data construction of a nmanagenent information pack i s sopewhat 47

di ff erent imaddathioth awidieolanddktian WOBWHRA 0 piggi&t BUE ¢ it is made
up of a "pack header", a "system header", _a "packet header_ for .PC

packet", adqimncdiBly Hay T inpggalata Arspladad R 3552 M8 Phcket
and a "data 5 field for DSI packet". The system.header stores Imnagenent

i nf or mat i g deeen o ke ed S IAER AT tERR| éhﬁgg%ﬁ EHASERENC i nf or mat i on

image. By having the superimposing position of the RLE
10 code sequence fll determined in this command, the producer
can have the sub-picture displayed at a position which
does not coincide with the main image in létterbox display
mode.
Fig. 11C;shows the composition of the sub-picture
15 unit 2.55 of éhe 25t gubstream which is composed of sub-
picture packsi2.55.1 to 2.55.5 for the reproduction time
of OOhr:OOmin;27.SOSec to 00hr:00min:28.00sec.
In this $rawing, the code sequence "RLE code sequence
£11" is obtained by subjecting the image data shown in
20 Fig. 12A for the same subtitles as the sub-picture unit of
the 0" elementary stream to run-length encoding. The
display command " (Xwl, Ywl) ~(Xw2, Yw2) Widthwl, Heightwl"
in this drawi%g informs a disc reproduction apparatus of
the area on the TV screen where the code sequence "RLE
25 code sequence%fll" is to be superimposed. Here, (Xwl, Ywl)

are the coordinates in wide-screen TV display mode for the
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pack at the front, in accordance with MPEG standards. It stores the
overall necessary transfer rate and an 10 indication of a transfer rate and
buffer size for each of the video stream the audio stream and the
sub-picture stream The stream|IDs of the two packet headers in a
managenent i nformation pack, as shown by the oblique 15 shading in Fig. 9,

are both set thed deatichicealrorneodaagel @htalliithwitheh "irdicat'8sm: pri vat e
stream 2". e PCl "packet contains the Hi ghlight Information which is used

to perforrrapr Qgi@a!t%gf:%tartoltuenco@@@amm@ea\mt f oxumside-spgarsni ons for

menus and confirmati on operations for itenms, when the sub-picture pack
is used tandiRiAnA el MaEe ByEodfe,a "plidtalvilt"y anld "Hedwhtwiii t he present
enbodi ment, the H ghlight Information includes color informtion for t he

colors to rggg,ét&_qel;él@ tdi s pihet toar ickicsyslady ansk wealtiicad %‘treé’ﬁ}r ction

control information for reproduction control to be perforned m(iesponse

tosconfir raid Qinagerdadzo st P& Ak@’pm@ﬁt@h%%ﬁg’l

"reproduction control in response to a confirmati an operatl
br anch whiriy svii 3€ hewows grhwl radao et ridn éilfﬁ’@saé’nt“’hﬁ‘é'b lézr‘?tr oute to

anot her reproduction route. Here, 5 sw tching of reproducti is
per f or med Hyy tthee | qROT FoHRRAR S XHare@ ) GHIZ Rt rﬁ?ﬁn&g"e or%fen t he
'|[_Ilhgglel ggt | nforme&)rrespondl ng tod&aélihg% &_k%%l b ‘T< @nd by ga\éi ng
TN pack 1s read by
the disc 1gecr1§é)rr1ggucﬂ Ol‘?as'?pf'gsr ainlljasge Séar%:e crllspsfaf md&im&:ﬁcated
10 area which is first colored black. It can be seen from
Fig. 13C that the superimposing position in wide-screen TV
display mode protrudes rightward into the area which would
be trimmed in pan scan display mode. In this way., the
present sub-picture unit is able to arrange the subtitles
15 so as to make the most of the extended width of the screen
in wide-screen TV display mode.
From the above description, it can be seen that the
sub-picture units for the oth, 1st, and 2™ substreams which
are set the reproduction time of VOBU#55 all include
20 Japanese language subtitles which can be superimposed onto
the main image at an optimal position for any of pan scan,
letterbox, or wide-screen TV display modes.
Figs. 11D, 11E, and 1l1F show the compositions of the
sub-picture units of the 6th, 12th, and 15" substreams which

25 are each composed of sub-picture packs n.55.1 to n.55.5 (n
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correspond to each item which in turn correspond to a confirmation
operation, are executed.selectively, reproduction routes can be sw tched
inunits of one set of PGC information. PGC information is described in
nore 15 detail later in;this specification. A DSI packet stores informati-on
which is necessary forithe reproduction of an MPEG stream fromthe present
data position. Each DSl | packet also stores the addresses _of the preceding

and succeeHPHBIDSI packe¥siShhfer BRe DEPFefertioht biRRenfspeci al

reproduction functions, such as fast forwar e performed. This
concl udes PHEréQBméﬁa??oﬁoﬁchFﬂegghﬁf88W§n=g%(§§?ego that the follow ng

explanation. wl| de wWL.th the conpositjon_of th L deg Ti

managenent 25 iH#SrﬁggrBﬁcFHrFhﬁnﬁfggbnT%#?ep§§??n§9¥%ggigi.%#8%$§%0 Title
Set Video Title_.Set Manageng I nf qQr i he, Vi itle : agenent
infornatioﬁthcﬁdecﬁFﬁggP?Sn g#ECSH ?g?&?ﬁ?%?%ﬁ ?onggg?gr%%rgggéfﬂgav?deo 5

malgrials, pNLER0aLeBOLnRGENaaLl eAbeinhgeatNtadbhbnd 1R! Pegesescand have

not “been ar angea I'n-order reproduction, so that they conpose one video

title. In the ppe dbBBAL. aa¥i dgewhi therig. anzémgrispindyetion.
that is ex%?eggédiggPﬁgn?%) a V%deoATitIe Set 10§nunber whi ch is uniquely

assi gned t@giheti the QRet BBgIREWCALDELECes( 2Pefgainr .mOIA Bogs 0LDPCC
information which show the route taken by the optical pickup in reading

the opticakpdi $6ordRdatdk (k80 kRBOLMRHUONYpA) cChindisagucenrsesi vel y read
fromthe optical disc in accordance _
superimposing position for the English subtitles "Penguin"
10 in pan scan display mode, while in Fig. 11E, the
coordinates (Xb3, Yb3)~(Xb4, Yb4) indicate the
:
superimposing position for the English subtitles "Penguin”
in letterbox aisplay mode, and in Fig. 11F, the
coordinates (Xw3, Yw3)~(Xwd, Yw4) indicate the
15 superimposing position for the English subtitles "Penguin"

in wide—screeh TV display mode.

From theiabove description, it can be seen that the

|
sub-picture units for the 6%, 12*, and 15" substreams

which are set the reproduction time of VOBU#55 all include
20 English language subtitles which can be superimposed onto
a main image at an optimal position for any of pan scan,
letterbox, or wide-screen TV display modes.
As can be seen from the above description, VOB#55
uses six subspreams to optimize the superimposing

25 position, font and character pitch in each of the three

display modes. It should be especially noted here that
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15 with the PGC information. These kinds of information are managed by the
Video Title Set (VTS) managenent information in each Video Title Set. An
exanpl e of such Video Title Set managenent information is shown in Fig. 6.
As shown in Fig. 6, this Video Title Set managenent 20 information is
conposed of a "VIS internal title search pointer table", a "PGC table",

?Rgo; \rgtsl iﬁ’n@tﬁﬁrlﬂmp&%%%g c'):rhlﬁgfr‘%(r?umé{n;%zw .;é?l’?&;gﬁs%%%%é{{?g it1(:2’he group of
://v: gg?si?eﬁ%@ %ﬁ%&%:#g%t egetZie(}sfpl%gl% E’%sn '%ggél(;%r%{nggélt gll)nc?ve, t he
Saucezed B AmASR Gy TR VOB SATIAC P e o (R Cateezed
srate of Usaldop SONGIL IR Al ladod amiion £ ey v deo

et”a , Indi'cating the performance of w de-screen

di spl ' | SO ' ) iy Heanid t th
If?g ay prOC@?fA 32 &ie soufdfiﬁxéﬁﬁf&@iﬁsg&%@@oar aftis iRy s at the

aspect  rati nfornmati on e other video title sets in the present

figure, it SEEP dhajord Wil dde al sureetsuifimpodidep title set V2,
whi |l e "OObt;'}féq?gsbeoset for video title set V3. Here, the setting "00bit"

i ndi cat es $ 01 fifon di Sont eRARIUKA R eRPaFAicls Irhatl Witderese rdiesp i pl ay
processing I's not to be perfornmed for the set of video materials included

in video tjshss SEhiMB. add dhire]POpdmhiein disEkay mide al lettexbeets of PGC
information. As described above, VOBs store imges which have not been
edited or §&ANYRUNbAED AR WIEELsOFedi 0BV, display mode.
10 On the other hand, there can of course be VOBs which
have as many as fifteen substreams. These are VOBs which
include subti¢les for five languages in thé three display
modes .
The number of substreams provided in each VOB does
15 not need to be equal and consists of a smallest necessary
number in theirange of one to thirty-two. By only

multiplexing substreams where necessary, the data size of

VOBs can be reduced, which leads to more efficient use of

the storage capacity of discs.

1

20
1.1.1.1.3) Video Object (VOB)
- Management Information Pack
As described above, the management information packs
"NAVI-50", "NAVI-51", and "NAVI-52" shown in Fig. 92 are
25 arranged at ﬁhe front of each VOBU and are used to

indicate the required transfer rate. Since a management
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so that it is necessary to provide disc reproduction apparatuses wth

i nformati on showi ng how the video 20 information is to be reproduced. This
information is provided by the sets of PGC informati on which are stored
in the PGC table, as shown in Fig. 6. In order to arrange the video
materials to create a scenario, each set of PGC information specifies a
retrieval ,order of, VOBs and 2 r170 p t gy t ;o LAdikcati ons
for the di8&° &8&0?98% éﬁp%Fé?ﬁg gg %gge;ggﬁgegﬁdﬁggﬁgv?he 51 ’

T O oS s AL NI o AR 53 BhaSuSBentipBhegentary cont rol

are contr&? ng of  substreans pairing of the |ogica

channel nynber, and the &; l@%p&%@%ct@bn?%ﬁ%%&bth@ lFave thieanclses 5

per f or med “between set's o GC information. The VOB reproduction orders in

the vari 0%@% Qfn 1 1IRCEHN AR iR Ks!) HheliBCEalcxe!, e anie sekpr essed as

lists of position information. Here, the lists of position
i nfsor mat i 3 deil I GREKS iSPltheOfE iREE MOBOINET areareatd andt er preted by a
di sc reproduction apparatus as retrieval orders for VOBs. In Fig. 8, the
sets of PGRgrididad, Wefeas timwardysmendwinfommadisn eegd 16 s whi ch
shows that a plurality of video titles with different reproduction orders
are prepangskibworamiangisgdde omere thE 0f0 ttheegoBdh@siniiash BaF or mat i on
inthe different sets of PGC information. Putting this into other words,
miltiple Sgsneed oscies annentrethagsmendifffomatian asgdheft s of the .sane
scenes. O special note here is that sets of PGC information

overwritten into the buffer. Since each management

10 information pack is only opened in the buffer during the

reading of the video, audio, and sub-picture packs in the

same VOB unit; in addition to the transfer rate, control

information which only applies to the present VOB unit can

be indicated ﬁo the disc reproduction apparatus for only

15 the 0.5 - 1.0;second period for which the video, audio,
l
and sub—pictufe packs in the present VOB unit are
reproduced.
Fig. 9 shows the data construction of the management

information pgcks "NAVI-50", "NAVI-51", and "NAVI-52".

20 wWhile the vid%o packs, audio packs, and sub-picture packs
are each formed of one packet, the management information
packs are each formed of two packets. Of these, one
packet is called a PCI packet (Presentation Control
Information packet) while the other packet is called a DSI

25 packet (Data Search Information packet). The data

construction of a management information pack is somewhat
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20 in the PGC table include link information for branches to other sets of
PGC information, and that these |inks can be branch links in which a
plurality of sets of PGC information are linked to the present set of PGC
i nformation. For branch links, the branch destination is 25 decided
according to a user operation during reproduction. 52 Here, nanagenent

i nfor mat i r | 09,3 1o £0Ts 1161ROpaCKe®r BBt (a0 sadd of pheket ian whi ch
is only vgﬁﬂﬁﬁ?ﬁgﬁ?%% Q%’ 6g?ﬁb reproduced are also stored in the PGC
table, w.,th . ,an ex.a;pm of ab&i 1@ Helldelr "CORY elsSistent dlelaglel "whi ch i s
used for t t'su.l"bt- pll ct ua;%eet ro%?g;houtﬂ&%he entire reproduction period. This
PGC managenent_ i e ' i fhaltod -0 i gifStelel fidre ROlesent

i nvention,®a (fcs}{ogtovl\’n[%dér%gtf%e }gfe%s(gi bed in detail. Instead, it should be

not ed t hat dag Li5el s, ofp RGGH {aidet i fdy aver pakated drat a I@atee retrieval
of VOBs and tor the definition of suppl enmentary control, with different

sets of PGG oidf@addopdratdry used in the different scenarios for each
video title. Since PGC information is used to describe scenarios, it is

al so known as "Big&nays e eadet | ondres Snafrg emgnte o if Qe Han (1985
internal title search pointer table is a table which is conposed of title
nunbers, afie pohELeE SVOB welts wiiAChasnfohimtinatpagnet P ER o to VTS
title search pointer #1, VIS title search pointer #2, VIS title search
poi nter #3pagkcCat!th@0fieng, t bl acosedanior Witk rEhEe tanesdt s oft pcc
information stored in the PGC managenent information table using a VTS
internal titbpesusheroverat] nmed@Ssaryernansfer rate and an

10 indication of a transfer rate and buffer size for each of

the video stream, the audio stream, and the sub-picture

stream.

The stream IDs of the two packet headers in a

management information pack, as shown by the oblique
15 shading in Fig. 9, are both set the identification code
"1011 1111" which indicates "private stream 2".

The PCI packet contains the Highlight Information
which is used to perform reproduction control in
accordance wigth cursor operations for menus and

20 confirmation bperations for items, when the sub-picture
pack is used to display a menu made up of a plurality of
items. In the present embodiment, the Highlight

Information includes color information for the colors to

be used in the sub-picture display, as well as
25 reproduction control information for reproduction control

to be performed in response to confirmation operations.
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title nunber is a |locale nunber for managi ng separate titles in the Video
Title Set. 25 Fig. 14 shows an exanple of the content of the VIS internal
title search pointer table. As shown in this 53 figure, the VTS internal
title search pointers #1, #2, and #3 are respectively made up of a Video
Title Set nunmber and VTS i nt er nal title nunber (this pairing corresponding

e s, il S (RS
Sear ch poi FREFEO KT #15%%\%58%%m k! na'%‘il}m%%%&%%%‘ﬁ?g Co b ch are
hformat1 G e@ﬁfé%ﬁ%‘fo‘gﬁb%%ﬁ%‘ﬁﬁdu oAl e rors. whi ch
Thoy ar e SHERTREEE I e S e o e err ng
to fhe avaéwﬁlpéﬁlr%étélf %er’%{‘?(ﬁ@étld% PodesSUid (ﬁéfﬁﬁne_&ﬁt@ HaPHy | nformati on

are appended wt "Entry-PGC" to stingui sh them 20 from ot her

sets of P%ﬁuﬂéﬁéémtﬁ&ﬁ‘ed(1Hﬂgﬁl§g}1t\@:é’tﬁﬁ?aﬂ_dé"e Sesrddnagermat | nf or mati on
-PGC Information The following is an explanation of the data construction

of the setg;ghl P@ei DiO6ARALDOn tBFLesFoding 6o sémvis ttem|bgizal format of
PGC information #1, #2, #3 ... #6 in the PGC table, while Fig. 15 shows an
exanpl e of p@gut hen&i B Hévﬂﬁéuéhemﬁlc@mmandseexewmtm@ wies thei cal
management information pack is read by the disc
10 reproduction apparatus. Since these commands which
correspond to each item, which in turn correspond to a
confirmation operation, are executed selecgively,
reproduction routes can be switched in units of one set of
PGC information. PGC information is described in more
15 detail later in this specification.
A DSI packet stores information which is necessary
for the reproduction of an MPEG stream from the present
data position. Each DSI packet also stores the addresses
of the preceding and succeeding DSI packets, which are
20 referred to when special reproduction functions, such as
fast forward, are performed.
This concludes the explanation of video objects
(VOB), so that the following explanation will deal with
the composition of the Video Title Set management

25 information in the Video Title Set.
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format. 54 As shown in Fig. 16A, each set of PCGC information is nade up of
"PGC link information", "sub-picture mapping information",and a "VOB
position information table”. The VOB position information table uses
sequences of 5 VOB p05|t|on information to indicate to the disc

reproducti on apparatus what VOBs should be read in what order for the

present set of PGC i nformatiqn. .Each set of VOB position information

i nforns tHéﬂéﬁéeggggpéﬁﬁgﬁgéﬁg—é&garatus of the storage position of each
VOB on the 10 optical disg,. so t.hat d ha®RP@r at us can
have the optical pickup! t e% gfa%% b i t of the set
of VOB position ti ar h .9 A oshqWngin Fig. 168,
each set of Vcﬁ'hﬁoféﬁtﬁn T?#or%et% %\é@laﬁl ?%a%t anE%@m 5 i

ion i resent enbodinent is 15

expr essed a5 3, MO8, (SPIAINGI O didTRan b Yo Q@i indnd @0, of

bl ocks in en rea I'ng a di sc reproduction apparatus uses

the offse 'l—{%ﬂ% ' Jd ddie DEB, RS fdcted Mc0TrBt iedii tAmdy cal cul at es
thg Ioglc%fél %L ] ﬁggfgpg%lthe | ogi cal blgcks in which 20 the VOB is

stored, bgj %@%é hd f}?awtd&@lbéarplaﬂaifg@a ienlorddre afunber of | ogi cal
bl ocks i ndicat y the "No. of blocks" on the track of the optical disc.

The PCC | '%f&ﬁﬁﬂ%ﬂ Onsd Stﬂartf QIHE} | SUMpE & forsh anisieantdit reepr oduct i on
route continues after the present. 25 |ogical block. To do so, it stores

link destinatiofy, 4md GsFeddn ebsdindrys aaidesett iflePGE iar dmwete on
shoul d 55 be next read into the buffer. Wen the reproduction
production that is expressed using (1) a Video Title Set
10 number which is uniquely assigned to the title on the
optical disc, (2) one or more sets of PGC information
which show the route taken by the optical ﬁickup in
reading the optical disc, and (3) video information which
is successively read from the optical disc in accordance
15 with the PGC information. These kinds of information are
managed by the Video Title Set (VTS) management
information in each Video Title Set. An example of such
Video Title Sét management information is shown in Fig. 6.
As shown in Fig. 6, this Video Title Set management
20 information is composed of a "VTS internal title search
pointer table", a "PGC table", and "VTS internal aspect
ratio information".
The "aspect ratio information" informs the disc
reproduction apparatus whether the group of video

25 materials in the video title set are to be subjected to

wide-screen display processing before display. As
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according to one set of PGC information is conpleted by the disc
reproducti on apparatus, the next set of PGC information is determned in
accordance with the "PGC link 5.information”,;and this next set of PGC ,
information is read fromthe disc and overwitten into the buffer. In this
way, the PGC informatioh is updated and reproduction control can continue

G| o HRAERLDY) A, T paeb, S off, e i B ey i et of
[Tk ot TREFOrALPAE TIHER et Fiiars |8 ot e BEETRAS at on2, - and
i or mt | GRRROTARRES oRER Q851 (S et b R YE T B 5 % an perform
er oduct | STRERORE ¢ DRE  F- AE 0T IARER v PHE PEOTHY or T b o TR pee

i nformat | ong3, and, #4.£oLL oL ngo oyl Lersd i s 201Ther Subii G4 MRDDI ng

i nfdrmati of nf Of hat Fon ates to the disc reproduction

appar at us %ﬁgcgﬁfﬁéfﬁgﬁgée%fu9§§%§t eeﬁgig?%égg%a._é@@ggyﬁ@nt@etﬁ@rning

reproducti according ion and their selection

condi ti onsey Ihe, sel-66hi-PHoAORALALAASS Of Bp PaOKisyDst regen aspeande up of
gi.cal channél n ers an I splay node information. 56 Logical channel
nunbers arg_ckgsshibeRht 98nNYEDERE StAOr video title sets in the

present figure, it can be seen that "11bit" is also set

10 for video title set V2, while "00bit" is set for video
title set V3. Here, the setting "00bit" indicates to the
disc reproduction apparatus that wide—screén display
processing is not to be performed for the set of video
materials included in video title set V3.

15 The "PGC table" stores a plurality of sets of PGC
information. As described above, VOBs store images which
have not beeniedited or arranged into reproduction order,
so that it isinecessary to provide disc reproduction
apparatuses wﬁth information showing how the video

20 information is to be reproduced. This information is
provided by the sets of PGC information which are stored
in the PGC table, as shown in Fig. 6. In order to arrange
the video materials to create a scenario, each set of PGC
information specifies a retrieval order of VOBs and

25 various supplementary control indications for the disc

reproduction iapparatus to be executed during the

i - Bl
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15 20 25 which are assigned to substream|IDs for the managenent of the

di spl ay content of each substream As one exanple, the classifications
referred to here can be English subtitles, Japanese subtitles, and the
like. Display node information is information which shows what processing
shoul d be perfornmed by the disc reproduction apparatus for each frane of

video infolmmLion ahend e, b dnge diha | o bt Rsach of the
o0 X0 LD Sl SREL L U] S SON) SR PP ieaT, uoinG (e
shoun 1 4 e bt £1.0,:05 o 08 SUSL A BISHHT G365 A 000V 1
ror et o Y i cPSRREl B IuEb S seachapiaen (o the 1ol

repr oduct i t - e it wth the substream
| D'%. % f:?oflaﬁéecﬁ ﬁe&%ﬁ%@&e R B H S S I

0100 ogi cal channel nunber in the disc reproduction

apparatus is CH@angbs heepiail torsiaid:ss "iaspafd vaticust sedstdfer box”. The
line of information witten as "CHO', "aspect ratio 4:3 pan scan”, "0100

0000", telpec tiier st I@pradusid PeEpRB Urd explecndal tde Isidspiat ure
unit with the substream I D "0100 0000" when the |ogical channel nunber in
t he di sc 50¥ ey oitidn oin Bppedtaiars. | HeGH) arhe thiest s ayosigdeon s
information included in sets of PGC information are
10 interpreted by a disc reproduction apparatus as retrieval
orders for VOBs. In Fig. 8, the sets of PGC information
each have their own retrieval order of VOBs: which shows
that a pluralﬁty of video titles with different
reproduction orders are prepared by rearranging the order
15 of the VOB position information in the different sets of
PGC information. Putting this into other words, multiple
scenarios areicreated using different arrangements of the
_same scenes.
of speciél note here is that sets of PGC information
20 in the PGC table include link information for branches to
other sets of!PGC information, and that these links can be

branch links in which a plurality of sets of PGC

information are linked to the present set of PGC
information. For branch links, the branch destination is

| . . .
25 decided according to a user operation during reproduction.
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aspect ratio J:3 pan scan. In nore detail, the information "aspect ratio
4.3 standard" shows that the viewer wishes to view an inage 5 title which
has not been adapted for use on a w de-screen TV on a conventional TV
screen with an aspect ratio of 4:3. In the sane way, the information
"aspect ratio 16:9 standard" shows that the viewer wi shes to view an inage

title whi wi de- TV

i de- sor edie Ty Rl AR, ol SndCfor Ted MARGHE T of b Bt
"aspect ratjip 4. : pﬁmg . | eyier,, Wi e i

tit Fe whi ?ﬁﬁﬁ%gmg%gﬁ %’3‘23 réf orthélga%}ﬁ{%?v%%g- scf &én %%r :3/1& con\allgnlt imca)ggl

TV screen yut %@f@?ﬁh@%@ Do 42 Bs H1SE G &1 SBL LB Bic 12apad, scan

di spl ay node. ornation "aspect ratio 4:3 [etterbox" shows

that the wieugray éﬁ&ﬁprig I EWicR b BFE tdd] S Wibthe Fosob et pslapt ed for

use on a wde- screen TV on a conventional TV screen with an aspect ratio

of #:3 usipgiéhSestadsaofol ether Hex-8isphay MRESugRSuE Nt Gentbre PCC
informati on #1 which defines the retrieval of VOB#1 has the Oth, 18t, 2nd,

6th, 12th, répoddtbiosUpepicdur eTELOSPCEataNdGen@it | Infdwemstiepi £éure
mappi ng information. Since the Oth, 1st, 2nd, 6th, 12th, and 15th sub-

pi cture unhés +81YOBHElrbavketfitst oINtheSPesséne Dvanipiben npaxsd ngo positions
for the different |anguages and di splay nodes', the disc reproduction
appar at us 2Dl 5806 Uper depestbédein ulepatl ur eInéteand ppit nethopbdibeon for the
di splay node which is set for the TV screen in use. PGC information #2
whi ch def i ngsehehsaet theveetofof PGC information are provided for
10 the retrieval of VOBs and for the definition of
supplementary control, with different sets of PGC
information béing used in the different scénarios for each
video title. Since PGC information is used to describe
.scenarios, it is also known as "scenario information".
15 The "Vidéo Title Set (VTS) internal title search
pointer table is a table which is composed of title
numbers, and pointers to sets of PGC information which
correspond to VTS title search pointer #1, VTS title
search pointer #2, VTS title search pointer #3, etc. It
20 is a table usTd for referencing the sets of PGC
information stored in the PGC management information table
using a VTS internal title number. Here, a VIS internal
title number is a locale number for managing separate
titles in the Video Title Set.

25 Fig. 14 shows an example of the content of the VTS

internal title search pointer table. As shown in this
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VOB#2, on the 'other hahd, only has the Oth and 15th sub 5 picture
substream I Ds set in the sub-picture mapping information. This is because
al t hough VOB#5 assigns a substreamto each | ogical channel nunber, the
substreans for all three, display nodes use the same substream :
Accordingly, or the period when PGC information #2 is | 10 valid, the disc

reproducti on apparatus_nny. sel ect. ei,t her of the 0t.h.an th gsub-pjLture
units in d%%%ﬁ%ﬁﬂuﬁ?%qu$tﬁﬁ¥eﬁﬂﬂ¥;§ %Iﬁ?qgﬁﬁ<§ﬁln%%§%h§ﬁ’n3%5efgkft is

o 20, POSS I & PSS SIS LMOURLE (A8 SIS Bubisets, of
comand el md S S TP B (5.6 A M et e | 0uS
(VOB RO o Ao T 00 LAl T ) 6 o UGGy, apReral Us execltes
Ve based Slpdhe RYBO0SLL Sl Y ALY el icyisp et more dynam
comnds SIS N ka0 21 s o ah O S0tEd A S0RES

hi gher/ | ower, (i W N, PLANEN B (SIIRALONS, RpEG; R ad: e POC

nunbers. gener registers are registers for storing values in

accordance i Ll 9 L onsy {rade, by, A fiegyises- dud g of eRseduction, and are
used to irﬁ%ﬁ%? H%ggﬁé%ggé%rbducii%n 5 apparat us of user operations which
have been f@ggrﬂéffgnawhich are specified by a selection operation

10 made by the uéer. These sets of PGC information are

somewhat exceptional when compared to other PGCs, which

]
are stored without information showing the origins of
branches, in that they are specified by a clear operation
made by the user after referring to the available title

15 names. As a Tesult, these sets of PGC information are

appended withlthe label "Entry-PGC" to distinguish them

|
from other sets of PGC information.

(1.1.1,2.1 Video Title Set Management Information

20 " _peC Information

The following is an explanation of the data
construction of the sets of PGC information. Here, Fig.
16A shows the logical format of PGC information #1, #2, #3
#6 in the PGC table, while Fig. 15 shows an example of
25 the kind of values which are set within this logical

format.
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renote controller or a control panel. Branches which are performed in
interactive software are performed using these conditional branches which
indi cate sets of PGC information as their branch destinations. 10 15 20 25
(1.1.2) Logical Construction-Video Manager The Video Manager is made up of
VTS internal title search pointers, video objects, and sets of PGC

information, with it bei,n ossi.hl.e for.its.d '

f':]a[lda{di ze](cj t 8% i“r’ﬁ’to‘“ﬁf Jfﬁ N -d By, tﬁaé:hSestet( atﬁﬁgﬁgﬁiﬁoﬁﬁﬁ%ﬁ g'eéjgbvi ous
di 1? f elr e_nl:z“ r\kli'er?;?eﬁ h"_ I \ l I.fri‘}%?lr{%%tg%t& "(I\)'/Lr;%’glgjr_\gai%gﬁ[r-hgeﬂﬁés -orT{1 ﬁe
\ef;gfasﬂlteljgep %malrtle%fsrb{j'sca} ! E]tcﬁg}oél(%ac{fniéﬁ%ennhﬁn%ﬁgr%qﬁgrte%%réeji'g?on "vol unme
Tenu” refers G d PRI e Aldngledde diles AP Rhdde gt ca

di sc are recor e user can select one of the titles when the

volume meng,l }%?ﬂﬂ%%&l%}%%%iﬁﬁiiqéﬂé%d sH&adadt i nto the disc

reproducti on dapparatus, t vol une menu i s displayed on the screen

| medi at el yo i S Ofod NEORId G ik WDBSSHEYRS! K areddiey avhare

managenent area to the Tile area. Since the Video Manager is only used for
the vol ung, §E8PUsot heHe BFr&sdhe dot | Ofi par tiE sliidterancessddt vissn ahe 5

Vi deo Manager and the Video Title Set. Firstly, while the

VOB position information informs the disc reproduction
apparatus of the storage position of each VOB on the

10 optical disc, so that the disc reproduction apparatus can
have the optical pickup scan that storage position. The
content of thé set of VOB position informagion are shown
in Fig. 16B. As shown in Fig. 16B, each set of VOB
position information in the present embodiment is

15 expressed as a "VOB reproduction time", a "VOB offset",
and a "No. of blocks in VOB". When reading a VOB, the
disc reproduction apparatus uses the offset numbers

included in the VOB position information and calculates
the logical block numbers of the logical blocks in which
20 the VOB is stored, before having the optical pickup scan
only the number of logical blocks indicated by the "No. of
blocks" on the track of the optical disc.
The PGC link information is information which shows
what reproduction route continues after the present
25 logical block. To do so, it stores link destination

information which shows what set of PGC information should
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VOBs in the Video Title Set include video data for actual footage,
sub-picture data and audio data, the VOBs in the Video Manager only
contain a video pack, a sub-picture pack and a managenent infornmation pack
for a background 10 image for a nenu. Secondly, the branch destinations of
t he branch conmmands in the PGC i nformati on and the managenment information

of the Videe déxter&ed. iMtd hehsebl fF & €X L ceed the range
of the Video Title Set,lmhile t he branchq@%%%gﬁ%% #%P%%éy€€ﬂﬁg Manager 15

have branclicesttbsgesofofie téét €5t i Bo@ ¥ dEhye On i $69mdi s on the
optical disc, so that they can cross overﬁﬁ)et%%nigﬁ%%%p%tﬁ% ts. The

most  si gni theafitschaspeodidtide Dpdherih dathe Mdageled Sof halcit is | oaded
into a nenory provided in the 20 disc reproduction apparatus for the

duration t¥efoxrhet op | taldeliexmirsed aatlethddrdditedlivvioc e dusdd O nk
apparatus., By having the Video Manager stored in nenory in this way, the
di St repr oHHERTRRE b ;and s meher der tdfe REMtientorneft idie 1 dasmdanager
wi t hout perform.ng a diéc access 25 operation. 61 Fig. 17 shows the data
construct i%‘??‘?)ftl%?léi\ﬁca d \rRIgerit ven sitgwn. then bufiferfi gune, tiie Vi deo
Manager is _ composed of |"VOBs for nenu", "PGC for nmenu", and a "VM
internal t13Ye RO pinratian a's Wwdapted vors depratmticar e VOBs which
are speci%%%y used for the volunme nmenu. As their nane suggests, they
include t %‘iiﬁ i FR e figy afladaniasy wid \whleunreprmerincricdn t he

managenent_ i nf or.mg.i on k for, performng reproduction control in
accor dancgwnct% Jgﬁnsc@rteg%g?yatq% updated set of PGC information.
10 Here, for the example shown in Fig. 15, the link

destination "PGC information#2" is given for PGC

information#1l, while the link destination "PGC
information#3" is given for PGC information#2, and the
link destinati@n "PGC information#4" is given for PGC

15 information#3., As a result, the disc reproduction

1
apparatus can perform reproduction control according to

PGC information#2 having completed the reproduction
control in accordance with PGC information#l, with PGC
information#3 and #4 following on after this.

20 The sub-picture mapping information is information
which indicates to the disc reproduction apparatus the
sub-picture substreams which can be used when performing
reproduction control according to the PGC information and
their selection conditions. The sélection conditions of

25 each substream are made up of logical channel numbers and

display mode information.
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10 and confirmation operations. The display image for a volune nmenu is
shown in Fig. 18. The VOB for the volune nenu includes a sub-picture pack
in which character strings showing the titles have been subjected to .
run-length encoding, the titles including "1:WIldlife in 15 the Antarctic:
A Pictorial Docunentary', "2: Interactive Antarctic Adventure", "3: A

Fairy Tal e of uheidnliaicidiior miirhild iFRelicd (0419 Lg L Wb lif e of the

Antarctic", and ™5:Expl orlng the Hstoric tes o ia". The

user sel eg{lﬁ&p%z(g aisige_L g‘ca%e%ﬁ el 3t r&l%g%aﬁgguce Q:equgorms a

confirmati on operation to I'n e to~ berepro t he

TRnageITe e LA Ok A e U181 URYBIC! UdS,eR SARB puTDET  of

sets of item mati on as there ar héSe sets 0 |tém

i nformati @heSlcARAf igdﬂf%n%|§%fe&Q%@§Q@ WQE%hCEBdb%WEﬁéﬁas 5 branch to
each title nunber and a "palette conversion range ows the area on

the di spl aypyiedesGolRpabesd Ishnthiangs , Wael the qqk@espondlng itemis in
the selection condition. The set of "PGC for menu" information is a set of

PGC i nformati @isphliagh mosleeXelfesimaeliynuied ihgorinae 1%el WhB chEelhows® and
stores the recording position of the corresponding nenu VOB so that the

menu VOB odiath@ricead siihen shive1dp bieC pler fdirmed Byl eadediiat o t he disc
reproduction apparatus. This set of PGC information is read by the disc

r epr oduct ireproduodrianu appareduat goy abclr firamediofc vidsobeemoraadadni n 10
the di sc reproducti on apparatus and the optical pickup has noved fromthe

vol unme nandgaTdhe amada timaglee dhitle iar ddsplaged snusedht efguhde t he opti cal
pi ckup sofas to read the
10 different display modes for the different aspect ratios.
The following is an explanation of a specific example
composition of a substream using the logical channel
numbers and the display mode information. This example is

|
shown in Fig. 15. In Fig. 15, the substream ID expressed

15 as "0010 0001"§in binary is the substream ID assigned to
the 1% sub—pic£ure substream. The information "CHO" and
"aspect ratio 4:3 letterbox" are given to the left of this
substream ID, with this line of information telling the
disc reproduction apparatus to decode the sub-picture unit

20 with the substream ID "0100 0001" when the logical channel
number in the disc reproduction apparatus is CHO and the
display mode i% "aspect ratio 4:3 letterbox". The line of
information written as "CHO", "aspect ratio 4:3 pan scan",
"0100 0000", tells the disc reproduction apparatus to

25 decode the sub-picture unit with the substream ID "0100

0000" when the?logical channel number in the disc
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VOB for nenu. In this way, the volunme nenu can quickly be displayed on the
screen. 15 The VMinterhal title search pointer table is made up of a
plurality of VMinternal title search pointers #1 ... #69 which each _
correspond to atitle ntimber. In this figure, the VMinternal title search
poi nter #1 corresponds to title nunber 1, wth VMinternal title 20

sear ch poirégFsadie fovl diodesnestiy a0 eoid asporaligigldy mddd lies nunbers 2
and 3. VWinternal title search pointer #1 includes a pairing of a Video

Title Set Adipdetr PaEid zﬂ/{l’jsls@amegdm»i, title nunber. 25 "Title No. 1"
assigned to the video title "1: WIldlife in the Antarctic: A Pictori al

Docunent ary" cord aspeadset£i 63 the MMidrthetion tddpectsestcio phihter #1. In
Fig. 17, the VMinternal title search pointer #1 includes the VIS nunber
i ndi cati ngspddmidddanchélie thastthd Sriewer naished [teo viewern imadde title
search pointer #1 in VIS V1 shown in 5 Fig. 14, the VIS internal title
nunper i s titkedtidckPGias imboriedn cadadsted hibwmr ngs¢ hat avhveide trcxeemer
selects the video title "1:WIldlife in the Antarctic: A Pictorial

Docunent aryv, ot he cenvervidnat deV sfr&@Bswith giverssctPGRtinfof mati on #5
in VIS V1. 10 In the sane way, "Title No. 3" assigned to the video title
"3: A Fai r4:Tal eInfthéesame avayi cthe oirfapmion o"aspretvrdtrierh@ititl e
search pointer #3. In Fig. 17, the VMinternal title search, pointer #3

i ncl udes t#eaRATFAhuFRRYS | Hadk atRe gviael/Whiies hef t F ¢4 a&ﬁs”ﬁ?ﬁ%r nal title

15 nunber. In the titleisearch pointer #3 in VIS V1 shé)wn in
title which has been adapted for use on a wide-screen TV

10 on such a widé—screen TV screen with an aspect ratio of-
16:9. The inéormation "aspect ratio 4:3 pan scan" shows
that the viewér wishes to view an image title which has
been adapted for use on a wide-screen TV on a conventional
TV screen witﬁ an aspect ratio of 4:3 using a setting of

15 pan scan disp;ay mode. Finally, the information "aspect
ratio 4:3 letgerbox“ shows that the viewer wishes to view
an image titl? which has been adapted for use on a wide-
screen TV on é conventional TV screen with an aspect ratio
of 4:3 using a setting of letterbox display mode.

20 In Fig. 15, PGC information #1 which defines the
retrieval of VOB#1 has the O0ff, 1%, 27, g%, 12*", and 15%
sub-picture sﬁbstream IDs set in the sub-picture mapping
information. |Since the 0th, 1%, 27, 6™, 12®", and 15" sub-
picture units:in VOB#1 have their own respective

25 superimposinglpositions for the different languages and

display modes!, the disc reproduction apparatus can
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Fig. 14, the VIS internal title nunber is linked to PGC information #1,
showi ng that when the viewer selects the video title "3: A Fairy Tale of
the Antarctic", the retrieval order of VOBs is given by PGC information #1
in 20 VIS V1. (2.1) Qutline of the Disc Reproduction Device The followng
is an explanation of the disc reproduction apparatus of the present

invention. The , 25 view n etup for V|deo titles, an e s on a
househol d SHRF R ¥TfaI R %t‘ﬁ? &n b PR é’é?ﬁ%"é’a;%) %-TJE erred
to as a "DVD ) i The illustrated setup is
corrposed S@%IE?% ’E‘Rii? Wlllc tsc{‘?#ng}’ie\/%rﬁct’?ﬁerQ 1% Wi%mndard TV
nonitor 3, dp renot e contr Iperf rmsfthe
reproducti on of “?%e %‘f‘b t’ﬁ’% qu}eodsoﬁ' cg{ <E

reproducti ONSh tlhh onversi on of
the VOB re‘&#%d on a O}P%%ADN%QQ@ (j)tgg b %rz%loissl ong'é%stem

Corgmi tt ee), Oty BAL 4 aﬁﬁtﬁ s F’%; signals are
standardl zped according to mt%?énéat??lolﬁa e%llﬁ;s]icgin stan ar(}{}J so that the

conversi on; d%%’g ngr@é&g@qmgm W tiddemd ecorded on a

DVWD to be repro by conventional TV sets in use around the world. 15

DVD pl ayersihd@se s QPed 1dgidgl fdnutindl rirb&rasachansibiasreatl i ve
mechani smfor driving a disc provided inside this opening. A renote

control reest VAT thhde APispldfmdded utes tiletaaid nonmireanis for detecting
the infra red signals

Accordingly, ﬂor the period when PGC information #2 is

10 valid, the diéc reproduction apparatus may select either
of the 0'" and 15" sub-picture units in accordance with the

: )

value of the ﬂogical channel number. It is also possible
here for otheé information to be included in the sets of
PGC informatien, with a representative example of such

15 being the "PGC command table".

The "PGCjcommand table" is a table which stores
various commands, such as conditional branch commands
which are appended to the "VOB position information
table". The disc reproduction apparatus executes the

20 commands which are written here before and after the
retrieval ofIVOBs based on the "VOB position information
table", so that more dynamic switching of reproduction
routes can be achieved. The conditional branch commands
in the present table are expressed as comparisons to see

25 whether the values of general registers and immediate

values are eqdal or higher/lower, with the branch
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20 emtted by the renpte controller 91, is provided on the front of the DVD
pl ayer 1, so that when the user makes an operation with the renote
controller 91 in his/her hand, the renote control receiving unit 92 .
generates an interrupt signal which indicates the inputted key. 25 A vide
output term nal and an audio output termnal are provided on the back of

t he DVD plkepérindtisnst hetinghexpiestkdsast @G0 habeatse coiected to a
standard TV set, a video signal (in NTSC or PAL format) read froma DVD
can be egjeopedlbyeglicteser arien richd spreese fore aiyodiimen tva lheish ibhe

w de-screen TV 5 nonitor 2 and the standard TV nonitor 3 are TV sets which
di spl ay t hecsirgaakeoutiht bpérhy ivhe BdBepbsyehel usEie dutiihiber ence bet ween
these TV nonitors lies in their aspect ratios, with w de-screen TV nonitor
2 havi ng aepyogectionat rodofrébusedndostiafidamd thé disict aepodacitignan
asgect 10 ratio of 4:3. Since the aspect ratio of standard TV nonitor 3 is
4: 3, the *PBasatyst it usel bpexptingedwbichhbavecbeen ameder disigot @

| etterbox display node or pan scan display node. As nentioned in the
descri pt i Mt Rensspsietceiror cobteblt penmil-t i Bednghepst wbakhdiege, of the
titles recorded on DVD 107, video title sets V1 and V2 are adapted for

di spl ay oReAfRFHEdsdredRtPVaCkAVEe SPfEWaTE pIre perfysmed usdngadapt ed for
such display. In the present system there are four possible 20 view ng
environneﬁg§S?OFOPﬁétaP§Bﬂa9rPBFh€§d381thP@é}caﬁﬁsééténoﬁhEGQifferences in
t he displaéénndes.of the TV, sets and whether or not the video titles have

been adapt ormation as their branch destinations.
10

(1.1.2) Logical Construction-Video Manager

The Video Manager is made up of VTS internal title
search pointers, video objects, and sets of PGC
information, with it being possible for its data

15 construction to be standardized to that of the Video Title
Set (although it should be obvious that it is far more
simplified than that of the Video Title Set). The
difference between the VOBs for the Video Manager and the
VOBs for the Video Title Set lies in the fact that the

20 Video Manager is used exclusively for reproducing the
volume menu. Here, the expression "volume menu" refers to
a menu in which all of the titles stored on the optical
disc are recorded, so that the user can select one of the
titles when the volume menu is displayed. When an optical

25 disc is loaded into the disc reproduction apparatus, this

volume menu is displayed on the screen immediately after
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for wi de-screen TV display. These four possible viewmng environnents are
shown in Fig. 20. These consist of a 25 first type in which a video title
whi ch has been adapted to w de-screen TV display (such as video title

whi ch uses 66 the video nmaterials in video title set V1 or V2) is .
di spl ayed on a TV nonitor which has an aspect ratio of 16:9, a second type
in which a video title which _has been, adapted to wi de-screen TV display is

di spl ayed & PP dHicke MR iarad fFak e YuYRe JIRnRgER R hg

| etterbox display node, a third type in which a video title which has
been adaptafa daitdee sferlemr®2 di splay is displayed on a TV nonitor which

has an aspect ratio of 4:3 using pan scan djspla de,, ,and fourth type
in which a vi deg-ee thhe & W MaRAgsottD %d‘hi)%/%gt‘)cﬁ’b W%e‘f@c en TV
display 1is displayed on a.TV i tor i ch an aspect .rati 4: 3,
with DVD predier tfl%ﬁ 3575 T nJr‘Berf% Y & J?E% eerbcféast eet‘s"gééergv%%nrrents
as the present view ng envjrgnnent. Disqpl e ipf i | S, | rmation
ford rranagi‘ﬁgi{]?%%aé"agl% rﬁﬁ%st,c}lmjt e%afllpce%%h e sefthrlo%%ﬂ)'vm%k\lljé %et.gﬁ?'hese

o smar e Ak N XPESS L {1l WLRII PR dON 2060 acd 16y, Al 1L

correspon atpect Tatio spect ratio 16:9", "letterbox

Sort] o TobSenadll SRR ACAN El ! Yand DG so | dh@ddi thondss racetné ng user

settings o ay node val ue, the DVD player 1 also manages this

val ue. Thi\§ic§§gi}jl%/% Pfoﬁysggn%ﬁia{lgvmeé%&?péaé’ub@ﬂ@tuﬁéue enabl es

t he DVD pl ayer now tHe user's desired view ng environnent for a
video titlg,cand &N FLEL8FMh&GE SHeFoPmSeLdh NBack heo DD phelygroundt ores the

25 di spl ay node val ue corresponding to the chosen type of

10 image for a menu. Secondly, the branch destinations of
the branch commands in the PGC information and the
management information of the Video Titlé éet, with
certain exceptions, do not exceed the range of the Video
Title Set, while the branch commands in the Video Manager

15 have branch addresses for titles in a variety of Video
Title Sets on the optical disc, so that they can cross
over between Video Title Sets.

The most significant characteristic of the Video

Manager is that it is loaded into a memory provided in the

20 disc reproduction apparatus for the duration that the
optical disc is loaded in the disc reproduction apparatus.
By having the Video Manager stored in memory in this way,
the disc reproduction apparatus can refer to the content

of the Video Manager without performing a disc access

25 operation.
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67 viewi ng environnent so that it can control the view ng environnment
based on this value. The renote controller 91 is used to receive user
operations. An exanple key arrangenent for renote 5 controller 91 is shown.
in Fig. 21. As shown in Fig. 21, the ten key 911 is for numerical input -
which is made is conbination with other keys. The cross-shaped cursor keys

912 are for recgeivi curso per ons he "Enter” for confirm ng
sel ection. The "8ui {1%h g‘ﬁ’ t%l‘? r‘?%tetla' fﬁls} Y s°ff lg‘?ycyc%l cal ly changi ng
the audio n "cy T H VAo Y yrefers to
the i ncrgfrreglg%ng o?‘@?%gl%\% &gb%llsH%rl%u T Q}l&éo Md&

until @ -maxi'mum value is reéached, after

which th w th ’ ht
| ch the Jalue dePUE DY Z8H0 ekl ! i9oce Channavmenatdaeraew ei g

channel s, essi ve presses a’swt Key result in the
Increrrentl%e%atlhecﬁh@w@@afw%@;mt@rl&& #1, 11211, " 3", 11411,
11511 n , 2 n , 11311 n 4 n , n 5 n , n 6 n ,

11311 order to19Rl ecioENEEhamRI" Iard WoBsaRga ciD'axted spEcially BMa ch
sub-picture channel” key 914 is for cyclically changing the sub 20 picture
| ogi cal chamnahewdleime miemal.l y At heiSwiriaote sdigg@shs nodely kieywclatde i s f or
cyclically changing the display node value. (2.2) Construction El enents of
the 25 Di stheRepoguicttuoe Pevke € dd8 Eisplazdag $he biadsimedimggra@showi ng t he
construction of the DVD player used in the present enbodi nent. The DVD
pl ayer i ndhedemramgtmiens nedivamiadnolt paank ot ¢er fuinsking  a
reproduction control in accordance with cursor operations
10 and confirmation operations. The display image for a
volume menu is shown in Fig. 18. The VOB for the volume
menu includes a sub-picture pack in which character
strings showing the titles have been subjected to
run-length encoding, the titles including "l:Wildlife in
15 the Antarctic: A Pictorial Documentary", "2: Interactive
Antarctic Adventure", "3: A Fairy Tale of the Antarctic",
"4:Multimedia Guide to the Wildlife of the Antarctic", and
"5.Exploring the Historic Sites of South-East Asia". The
user selects one of these title name character strings and
20 performs a confirmation operation to indicate the title to
be reproduced. Here, the management information pack in
the same VOB includes a same number of sets of item
information as there are titles. These sets of item
information store a "Title Play" command which indicates a

25 branch to each title number and a "palette conversion

range" which shows the area on the display whose color
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mechani sm control unit 83, a signal processing unit 84, an 5 AV decoding
unit 85, a renpte control receiving unit 92, and a systemcontrol unit 93.
AV decoding unit 85 conprises a signal separating unit 86, a video decoder
87,  a sub-picture decoder 88, audio decoder 89, a picture mxing unit 90,
and a pan scan/l|etterbox conversion unit 10 95. The renote control
receiving unit 92 receives a key signal which is infrared transmtted
when a kewian idiengeembict: thiet oldrerspphdingridssed,s dmd tdenerates in
interrupt signal indicative of the pressed key to notify 15 the system
control uRidl<?tieh dmditdssed key as a "reception instruction". Here, the
ki nds of reception instructions which can be used to notify the system
control unit 9%FHencletdefSt"@GC rfepr aduat"i dmiomstatic diss a2 sstopf duction
instructions, button selection 20 instructions, button confirmation

i nstruct i dnsfortiasyilcay wininmdte iswiexstliusg vieist mssd diey, gV lame &+ chi ng
instructions, and audio switching instructions. The drive nmechani sm 16
comspri ses andplsdtcres dhemiagerdimomasidiion & it EsSRPYRSdl e not or
81 for 25 rotating the inserted optical disc. The platter can be ved in
and out ofmerhe VORD g9 fhat Hiheadmant ook fad] R r@?q{)ré@r?&hi ﬁﬁtc’rFarrﬁls) not
shown in the drawi ng. The user —places an optical disc on the platter when
it has beaHsqrig] daasted gmid dhsutdilisfe 19RF IS HI Oy PP RIS 1 hi@,’“‘t he
platter is noved back into the DVD player to.lo the 5 opti.c di sc. The
mechani smS&ntfol PGhi R EPF RIS t‘rfg‘gﬁ?%d:tkée W et SRR

apparatus immediately after the disc has been loaded in
10 the disc reproduction apparatus and the optical pickup has
moved from the volume management area to the file area,
'
and is used to guide the optical pickup so as to read the

VOB for menu. In this way, the volume menu can quickly be
displayed on the screen.

15 The VM internal title search pointer table is made up
of a plurality of VM internal title search pointers #1
#69 which each correspond to a title number. In this
figure, the VM internal title search pointer #1
corresponds to title number 1, with VM internal title

20 search pointers #2 and #3 respectively corresponding to
title numbers 2 and 3.

VM internal title search pointer #1 includes a
pairing of a Video Title Set number and a VTS internal
title number.

25 "pitle No. 1" assigned to the video title "l:wWildlife

in the Antarctic: A Pictorial Documentary" corresponds to
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notor 81 for rotating the disc and the nmechani sm nade up of the optical

pi ckup for reading the signal fromthe disc and actuator 82 of the optical
pi ckup. More specifically, 10 the mechanismcontrol unit 83 adjusts the

not or speed according to a track position specified by system control

unit 93. At the sane tine, it noves the optical pickup by controlling the
actuator 82 of the pickup and, havin detected a correct track by servo
control, W& YMuAtteraals tdédier 6@ pednteacttdr. | Sir Fdched Teftdiee
continuously  reading signals starting fromdesired position. The signal
processi né{%ﬁﬂte&maéoﬁ%rtes seREchi pednsery ¢dd psilvglesh&hepMT&al pi ckup into
a sequence of digital data while perform ng various processes such as 20
anpl i fi cafBRerna R caRiega Ty Vic aide tdieo £ 1 thiViTSr yntegdmdd Fidtli®n, and
error correction. It then stores the processed data in_a buffer nenory

i nsi de t h&UEPEEe IR GRer & Edfi £e9FPnPRIGIEER *d1 &k Vi V4. sPRe™mAvY™Mecodi ng
i.t 85 | i i to.. 25 the.digital .data i d VOB
ondl convertg -t i arga STt GREEERRLo HEdBe PUTERE 4 SarkdShER G tal 5 70 The
i | i .uni t, -86 i i_git.al t f f th
bufrer modbrgrrd bl #siP sBGTnETRralC Rl e, yiB A LRI Fhe e

data i ntog,. Ks : MaRka < nf:ar i . Vi deg: . sub-picture
dat a, or-§&§%% é?gebyafgggﬁg ffnégtﬁggsggg%%%%ﬁﬁ'a%dggggﬁg?Fgan1ID of each

packet, ThecHMRLrse e S AU hraone et oo 0o
to the subnBetiieodegsden §ds Jhe
10 In the same way, "Title No. 3" assigned to the video
title "3: A Fairy Tale of the Antarctic" corresponds to
the VM internal title search pointer #3. Ih Fig. 17, the
VM internal title search pointer #3 includes the VTS
number indicating VTS V1 and the third VTS internal title
15 number. In the title search pointer #3 in VTS V1 shown in
Fig. 14, the VTS internal title number is linked to PGC
information #1, showing that when the viewer selects the

video title "3: A Fairy Tale of the Antarctic", the

retrieval order of VOBs is given by PGC information #1 in

20 VTS V1.

(2.1) Outline of the Disc Reproduction Device

The following is an explanation of the disc
reproduction apparatus of the present invention. The
25 viewing setup for video titles, with an emphasis on a

household audio-visual disc reproduction apparatus
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10 signal separating unit 86 al so outputs managenent information packs to
the systemcontrol unit 93. Wen such data is outputted, the systemcontro
unit 93 indicates nunbers to the signal separating unit 86, with, as .
shoiwmn in Fig. 6, these nunbers indicating one set of 15 audio data and one
set of sub-picture data. On receiving these indications fromthe system
control unit 93, the signal separating unit 86 outputs only the data on .
t he specifhieteaftameatesfdrddecaut a danmesl B8ernd, tie shdwmpiii ure decoder
89. The data on the other channels is 20 discarded. (2.2.1) Disc

Repr oduct irmiyg Dend ce THeonstugdraatedfsdiypals Sepasaded o IDUD §hlayery. 22B i s
a bl ock di agram showi ng the construction 25 of the signal separating unit
86. As shdwn ianwtide-drawieng TVt henditgmal , sepatanidagdufiit m@@itonrpBi.ses an
MPEG 71 decoder 120, a sub-picture/audio separating unit 121, a

sub- pi ct urand el evnaiye wantgl el an audi o selecting unit 123. The MPEG
decoder 120 determnes the types of packs 5 transferred fromthe buffer
nmerfory by checl@VR) rlrvest rleagr igsnsarfdiowrernadunt i Padd vided ol | ows.

If the stream IDis "1110 0000",, the MPEG decoder 120 outputs fhe packet
to the videidifscterasy on Ry RPhGEafiss i s The) FEPTPHCCIFhSMWPEG decoder

outputs e geslel Lo Wle i SRSl SR Il L e
gg;glrjgfi ngtqleﬁ]W%e%%%%fsosr{%%%%gomanurN’ItSCQ?’(Na-I{:hieoﬁaLbe' pi cture/audio
Television System Committee) or PAL (Phase Alternating by

10 Line) signal. Such signals are standardized according to
international television standards, so that the conversion
of VOBs to such signals enables the video titles recorded
on a DVD to be reproduced by conventional TV sets in use
around the world.

15 DVD player 1 has an opening in the front of its case
and has a drive mechanism for driving a disc provided
inside this opening.

A remote control receiving unit 92, which includes
detecting elements for detecting the infra red signals

20 emitted by the remote controller 91, is provided on the
front of the DVD player 1, so that when the user makes an
operation with the remote controller 91 in his/her hand,
the remote control receiving unit 92 generates an
interrupt signal which indicates the inputted key.

25 A video output terminal and an audio output terminal

are provided on the back of the DVD player 1, so that when
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packets input fromthe MPEG decoder 120 to the sub-picture 15 selecting
unit 122 if their sub-streamIDis "001* **** or to the audio selecting
unit 123 if their sub-streamIDis "1010 O***" or "1000 O***"., As a
result, each set of sub-picture data and audio data is appropriately
output to either the sub-picture selecting unit 122 or the audio 20

| ecti it 123. ,Th b- pi ct | ecti [ th
o1 cct| on HiRGECSEFITAIE RS SOBASCLESr Eopar b BERE T Ao e T

sub-pi cture/ audi Q separati it : ti 2ROV DR e 32
sub- pi ct uVd9§eh S (&é’n&%g%inr?fl %éi‘d f}%%mr%g é:%%g,f but \é\/\hen Engl i sh
subtitles, for .exa e re_indicated by the systemcontrol unit 93, the
sub- pi ct ukg f@3§éfgg#p%§%ﬁhﬁﬁef22 will only output the sub-picture packs

with the substream|D_corresp i N b1 o ey
sub-picture dedSter s réanstf%v%n %P[%ﬁr&g‘g{ae?l t %Jgt?gs?}égylﬁeﬁ? sub- pi cture packs
whi.ch do not - S_;Q%%l M3l RreAsma geasilwhidhe
sug-pictu%ggﬁg%%géiqﬁgfq&#fl ecgggigﬁfﬁgﬁﬁé English subtitles. The audio
sel ecting &%ﬁlay?tﬁéerg‘igr{a the el BN cHy anes Sy dorl t heteudi o packs
sent fromthe sub-picture/audio separating unit 121. The audio 10
sel ecti Ny i derdedd O Wdteerd ihe deherauctirg watsa 1icor rigs pordimgpareathe
i ndication fromthe systemcontrol unit 93 to the audi o decoder 89 and
di scards tha y&st ifth hiRlaustiredatey worctdoes hrotidmen tdrpedt r espondi ng
substream I D. As one exanple, when English, French, and 15 Japanese
dubbi ng sordtd asksl @re i d ahidamhdry heorBrighy sh hajuistd P IWRREF ack i s
sel ected by the systemcontrol unit

10 ratio of 4:3. Since the aspect ratio of standard TV

monitor 3 is 4:3, the video content can be arranged on the
screen according to letterbox display mode 'or pan scan
display mode.
As mentioned in the description of the construction
15 of the multimedia optical disc, of the titles recorded on
DVD 107, video title sets V1 and V2 are adapted for
display on a wide-screen TV, while video title set V3 is
not adapted for such display.
In the present system, there are four possible
20 viewing environments for the display for video titles,
based on the differences in the display modes of the TV
sets and whether or not the video titles have been adapted
for wide-screen TV display. These four possible viewing
environments are shown in Fig. 20. These consist of a
25 first type in which a video title which has been adapted

to wide-screen TV display (such as video title which uses
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93, the audio selecting unit 123 only outputs the audio packs for the
Engl i sh dubbi ng soundtrack to the audio decoder 89, with the remaining
audi o packs being 20 discarded. As a result, the audi o decoder 89 decodes ..
only the English dubbing soundtrack. The vi deo decoder 87 decodes and
deconpresses the video data sent fromthe signal separating unit 86,
before outputting the data to the picture mxing unit 90 as a 25 digital

vi deo si grile. vidlebhaaselripilet ine videoddi td® iset] Yde®raVBUf fi&r for storing
a plurality of sub-picture packs sent fromthe signal separating unit 86,
and obt ai K spllayEidcionr @ OW monilppre sidich hgst ke apesitcr@td p&fks stored in
this buffer. 5 Fig. 26 is a flowhart for the conbining process of

sub- pi ct urs :Pacles selapnst dypsl int Whigdy jpamideo itd tlienwilgh 1&F %Prﬁr’s
variable i is used to indicate each of the sub-picture packs which are
stored i nadeetsd fter wiglesrream Ty &igpd ayedSdsitspdaysff Wi & Torm part of

a sub 10 picture unit. In step S2, the syb-picture sel ecti unit, 122
refiers t omame tahaichmhas eahairess tiduind r%a?m"lslﬁng'ilrﬁﬁf h the

buf 1 or) ot 0rd ARG vhetHar: e S BT DT e oet T the |
i cat od TP RO PR SO R &G AR fod ateritng To the
roferred: to G Mt Lo otk AR oA PIED A F0 T " e bt Ao TDs do
not col ncisdcedn té}_esps_l_ua%i Qritocéeu,r %nd a fourth type in which a video
10 title which has not been adapted to wide-screen TV display
is displayed on a TV monitor which has an anect ratio of
4:3, with DVD player 1 performing control to select one of

these environments as the present viewing environment.

Display mode information is information for managing these

15 modes, which can each be set its own value. These four
values can be expressed in binary as "0O0", "O1", "10", and
"11", corresponding to "aspect ratio 4:3", "aspect ratio
16:9", "letterbox display mode", and "pan scan display
mode". In addition to receiving user settings of the

20 display mode value, the DVD player 1 also manages this

value. This receiving of a user setting of the display
mode value enables the DVD player 1 to know the user's
desired viewing environment for a video title, and on
receiving such a setting, the DVD player 1 stores the

25 display mode value corresponding to the chosen type of
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selecting unit 122 discards the present sub-picture pack and the
processing returns to step S2, where the sub- picture selecting unit 122
waits for the input of the next sub-picture pack. 25 If the substream|Ds .
coincide, in step S3 the sub- picture selecting unit 122 stores the present
sub-picture 74 pack, sub-picture pack (inPACK), as the first el enment of

the sub-picture unit (in buffer[i]) (where i=1) in the buffer. In step $4,
the SCR antSHOPTRVIH UHEHegfert At ithecanutegnerel ecpackigwinduf fer[i])
are decoded and are 5 conpared to the present tinme to see if they coincide.
Thi's checl@rf‘élm%?%é%ﬁé?@l@twse Yasluthe possibility that the decoding

time for a subﬁﬁécture unit alread stored in_the buffer will have been

reached while tH¥ %%“&Pr%?gec%t’%q(it}- HtHurle e& § Fegridtediseper f or ned 10

accordi ng toertah:eloor ocess described above. If the decoding tinme has not been
i

reached, tHe - variabl e T iFHTRI% G AN S5 Und TRFSr ocessi ng
retgurns t o?ftex%lt%?er vg'ieyiestt eovﬁ,lubl[( I%u'{%f'ﬁle Ctelﬁr}%"#glrléhoﬁz%z its for the

i nput of the next sub-picture pack. 't he

processi NGy fRESD 11 A SFod Nk 'd%!]tcﬁligpglt?u}}isch( ii%qgnm negri[si }) (where

i=2, 3, 4, 5) are successively stored’in uf f'eras , 7~ 4th and

o) T ol s e, 3058 Qs lb gl el (e

sub-picture unit 1s 20 rea , st ep sequence-1'n the

sub pi ct urg unirle (Hd¥ MEdeBR} s Wﬁ%éf&ﬂdﬁ@geﬁ@ a il d SQHtputted
e

to the inmage mxing unit 90, wth, at
' is for confirming selection. The "Switch audio channel"

10 key 913 is for cyclically changing the audio logical
channel number. Here, "cyclically changing" refers to the
incrementing of the value until a maximum v;lue is
reached, after which the value returns to zero. For the
example when there are eight channels, successive presses

15 of a switch channel key result in the incrementing of the
channel number in "O", "1, "2", "3", u4n, w5, nwge wgw,
"o, "i“, " 2", "3", "4", "5", "g", "7" order to select one
channel in the range "0" to "7". The "Switch sub-picture
channel" key 914 is for cyclically changing the sub-

20 picture logical channel number. Finally, the "Switch
display mode" key 915 is for cyclically changing the

display mode value.

(2.2) Construction Elements of the

25 Disc Reproduction Device
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sane time, the display conmand (in buffer[i]) of the sub- picture unit
being read fromthe first address in the sub 25 picture unit (in buffer)
al so being outputted to the inmage mxing unit 90. 75 Here, if the image
data is nmade up of a plurality of itens and the user nakes a cursor
operation for these itens, the systemcontrol unit 93 give an indication
(called a "color change indication") for a change in the 5 indicated color .
of the inage datiay .t @2Are ssubidicetkurdd agiegoadrowdigg Sihe e angiirusiim change
indi cations are performed based on the item col or nunber in the H ghlight
i nformati @f tiheeAVDhpd avemgsed dn Hdes araaans Ratingnt conths f4T on
color in accordance with this color change 10 indication. By changing the
col ors of nlayay, imedudfss s ardy e mesdered Geﬁ'ntﬁfbcf%‘iﬁéerg’tcﬁ%“?'t éhs.
Here, the image mxing unit 90 is informed of the calorin t|Qé345ition and

col ori ng METGEIHT 0T Wt §3qdide Ry PRIREH S - omund® in the
sub-picture unit. 15 The f ow ng _expl anat.ion wl/|_. : in wth
theé interf %ﬂ?ﬁ%ﬁ% g}fg t e %’7‘5’ 51 & é}trs%ovﬁleélenlq%ﬁ’lgq Q‘H’%gtA. he audi o
decoder 89 decodes .and expands i o ' r t he signal
separat i nﬁ‘r’dﬁiat RE Y U prﬁ S hig: ra%ég'ul tA\ggéengéil‘igﬁ a agudfig%n signal. 20 The

pan scan/ Iceo(%‘&oerribs%% Go vieqr%'elo\r}ié(#e%ta%%qgg{ﬂiq{ e, RAR, READ FUBERSSI PN, or

| ett er box €oOnversion o Inputted fromthe video decoder

| N accor dgnCa i e AU dB0GdId Gt oy Lhe suslam contr ol
uni t 93.aaEIere, i t?'Le set display node is w de-screen ﬁlpv 25 di spl ay node
or 4:3 as%ﬁir{gﬂdrﬁ@ifﬁﬂl aéhdn%;depaﬁ t'&an/letterbox conversion unit

10 95.

The remote control receiving unit 92 receives a key
signal which is infra red transmitted when g key on the
remote controller 91 is pressed, and generates in
interrupt signal indicative of the pressed key to notify

15 the system control unit 93 of the pressed key as a
"reception instruction". Here, the kinds of reception
instructions which can be used to notify the system
control unit 93 include start reproduction instructions,
stop reproduction instructions, button selection

20 instructions, button confirmation instructions, display
mode switching instructions, sub-picture switching
instructions, and audio switching instructions.

The drive mechanism 16 comprises a platter on which
an optical disc is placed and spindle motor 81 for

25 rotating the inserted optical disc. The platter can be

moved in and out of the DVD player by means of an eject
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inputted video data is outputted w thout processing. 76 Wen the indicated
di splay node is pan scan display node, the left and right edges of the
video data are trimed to convert the video data to a pan scan inage. .
Al ternatively, when the indicated display node is 5 | etterbox display node,
the image is reduced in the wvertical direction and corrective inmages are

added above and bel ow the inmage to conver t%&ideeo dq&@ t% | ett erbox
i mage. Theweshendsa whiichy IgnmetoSheuTpdfs taey T8 % nal" " 10" 4Tt er ni xi ng

the outputs fromvideo decoder 87 an syb-pi ct ure _decoder ccording to
the nixi nglegeso ans 9EdicAdd By s P& ég%ecg?ﬂﬁgﬁerym en9_§’.% %%Sog%g?l to perform
W ih the FRAeHach RpRTde B e S0 V8 IAvITe ddiest B ety
arranged in the plane buffer int.o,  t S i j |44 ¥ d ndi cat ed by
t he di spl éi;a%ﬁdﬁd.mo&ec%g’?ﬁ% B‘é’d-‘oart])-‘g‘\?e,t ttELipgggﬁéprg%orr)r%?safdng position is

set_ by the sub-pici.ure decoder 88 decoding the display conmand in the
sué—pictuﬁ?qhﬁ4i %ﬁﬁ%ﬂ the image data is 20 positioned, the content of the

pl ane buffer is,mxed with téﬁ%c&‘ﬁe%ﬂ@@ SHdugted Yy ddigmauan

scan/ | etterbox ““conversion uni e mxing ratio used here is set

based on LG FONY aal, WdddEihd Rl hrrkale nbdiltmi dineghians

i nformati on pack,” w el ng possible to 25 change the mxing ratio for

(R ol SR R I I i sk g o
and actuator 82 of the optical pickup. More specifically,

10 the mechanism control unit 83 adjusts the motor speed
according to a track position specified by system control
unit 93. At the same time, it moves the oﬁtical pickup by
controlling the actuator 82 of the pickup and, having
detected a correct track by servo control, waits until a

15 desired physical sector is reached before continuously
reading signals starting from desired position.

The signal processing unit 84 converts the signals
read using the optical pickup into a sequence of digital
data while performing various processes such as

20 amplification, waveform shaping, conversion to binary,
demodulation, and error correction. It then stores the
processed data in a buffer memory inside the system
control unit 93 in logical block units.

The AV decoding unit 85 applies certain processes to

25 the digital data inputted as VOBs and converts the digital

data into video signals and audio signals.
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The system control unit 93 controls the entire disc reproduction apparatus
and is provided with a program5 nenory for storing a programfor achieving
the functions of the systemcontrol unit 93, a work nmenory which is s
necessary for executing the program a buffer nenory for storing the data
in the logical blocks read fromthe disc, a CPU (Central Processing Unit)
for executing the program 10 and an interface control unit, for handling
the input and The mignefl ceEpawstigignmis &fd rFceides it t he
periphery. 1 (2 2 2) Disc Reproduction Device -_ 15 Construction of System
Control Undatz03 raftef mtddbviizrap itheabufifammanany o tHel i1tk nal
construction of the systemcontrol unit 93 which is shown in Fig. 23. As
shown in tlmgifdajureloakse Wastkahontans] claftibizers Lhddth YA renote
control input interpreting 20 unit 71, a reproductjon control unit 72, a

button comadis QhinarEgenento kRIS h & G/ t9HF unit 74, a PGC
information buffer 75,_a buffer nory 76, and. a system .stat genent
uni® 750. SHHERIGIBIEE GHHtF01%r2Y talart?ﬁ é?%rje‘%?rhtgy%rﬁrfg 7tineZ§t| At er prets
the renote control key data received.by the rempte co | receiving unit
92. This iTH &t TR TEHRAR T Ok FRFHIPEES Yat arm%:%nsclb%%ﬁtton sel ecti on

an audi o SHRTIRTERY ARTOC AR SR BT g T e, o

. ! 1 _ _ %Rure SW _ lnstructlon, a
O SPLeY, OB TSN SRATP 0 B e e L
and sub-picture data to the sub-picture decoder 88. The

10 signal separating unit 86 also outputs management
information packs to the system control un%t 93. .When
such data is outputted, the system control unit 93
indicates numbers to the signal separating unit 86, with,
as shown in Fig. 6, these numbers indicating one set of

15 audio data and one set of sub-picture data. On receiving
these indications from the system control unit 93, the
signal separating unit 86 outputs only the data on the

specified channels to the audio decoder 89 and the

sub-picture decoder 89. The data on the other channels is

20 discarded.

(2.2.1) Disc Reproduction Device -

Construction of Signal Separating Unit 86

Fig. 22B is a block diagram showing the construction
25 of the signal separating unit 86. As shown in the

drawing, the signal separating unit 86 comprises an MPEG
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button confirmation instructions are outputted to the button control unit
73, while start reproduction instructions and stop reproduction
instructions are 10 outputted to the reproduction control unit 72. Audio
swi fching instructions, sub-picture switching instructions, and display -
node switching instructions are outputted to the system state nmanagenent
unit 750. _ The button control unit 73 stores the managenent 15 i nformation -
pack of tKERESTUrlend FURSIG TR/ S SSRATATFINT e Vigsh £ om t he AV
decoder unit 85, and, vggTe?n a button selection instyruction and a button
confi r mat ISP " RILEG SRS St dd G r GRGA RE 1Bt GtoiN%r i nput
interpretqﬁiﬁjit 71, outputs a control signal to the AV 20 decoder unit 85

for changi 3col or of the sub-picture in a screen area assigned to the

button to the ont j tJ on col qr,~ i, accardan wi.th the Hi_aghl,i ght
information i nﬁﬁe%&{@éae&?e erotg‘ toh eﬁegﬁnélﬁleﬁa;t éaerjr:éﬁes iorﬁ_%%nc'éﬁgon pack.

Al s0, whe i j j i j j j ds th

A S0, e A0 I T 900! BRI KON RIS WAL ddr i e

i nterpret iy RXRC Wit £ tUR tHe pﬁf&e%%mé%“cfdl'lto%fsqr eti EhfRxXeqdayg unit 74

interprets the conmand inputted fromthe button control unit 73 and, 5 if

there i s archangaiafo BEGHNf o MrEaMichaehanges dut@uteprediction route,
the command interpreting/executing unit 74 outputs a reproduction control

instructi gackee! idoyithg ticidee@eeddelri @7 .contyr dfhelitiredsn D tike My 1PCC
information. The command interpreting/executing unit 74 10 al so outputs a
syst em st ati@icontuhel MPES Aéeiddair paftpiytisndhe packet to the
10 sub-picture/audioc separating unit 121. Alternatively, if
the stream ID is "1011 1111", the MPEG decoder 120 outputs
the packet to the system control unit 93.
The sub-picture/audio separating unit 121 outputs the
packets input from the MPEG decoder 120 to the sub-picture
15 selecting unit 122 if their sub-stream ID is "001* **** or
to the audio selecting unit 123 if their sub-stream ID is
"1010 O***" oxr "1000 O***",  As a result, each set of
sub-picture data and audio data is appropriately output to
either the sub-picture selecting unit 122 or the audio
20 selecting unit 123.
The sub-picture selecting unit 122 performs the
selection processing for the sub-picture packs sent from
the sub-picture/audio separating unit 121. As mentioned
above, up to 32 sub-picture substreams can be included in

25 a VOB, but when English subtitles, for example, are

indicated by the system control unit 93, the sub-picture
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t he system state management unit 750 of when there has been a change to
the state paraneters stored inside the system The PGC information buffer
75 stores the current PGC 15 information which is used by the DVD pl ayer ..
during reproduction, out of all the sets of PGC information included in
the PGC table. The buffer nmenory 76 is used for storing the data which has
been subjected to the various processes such as 20 anplification, waveform
shapi ng, cvmegsing i thi g Wwillerthl @utput dite cdlorpiotreetPa®ks | f t he
data witten into the buffer menory 76 is Video Title Set mapagenent

i nformati onLth tthe sihatrean i eowpierponiinertonindlish sigetitlest rat ed.
On the other hand, if the data is_a VOB, 25 the systemcontrol unit_93
transf ers theRptRIRLGaYE fdecedey |8 tand Hel ki cagehar@e iFRSuret 86.
When VOBs are 8Q transferred _in this way, the managenent inforngtion packs
will be seft® BRK BYTHIH LI B Q%irfo%é?a‘ﬁ‘?\etq%?s‘f%’?ﬁ%ﬁ%?’gﬁagenent
unit 750 ingludes a group of state regqisters which is. _nade up,of various
ki mds of FYHRFRE sﬁ%’hovﬁ‘%f HEPreseite SUR@6ithiRe %‘?c's%‘;e’f e%é)oducti on
apparatus. .These registers are the title. nunber register 751, the PCC
number red’fls]thJEr eﬁa"ége Y at?fbel oé% e SRS rsfee‘o?' 753, the sub-picture
channel regi st 754,. t Vi tad | St 755, . The title
nunber register 1a§'§(%loofgsge]t%’§mtr|{¥ﬁfeh%rrjbieér)lge;fﬁﬁesstﬁ? esSessle?éetg (;Ie;g for

reproductiorn. el'r%{lrr(f@b&ur@% J@itgﬁc]@i%gﬁ@r onrlhghgurrber of the PCC

. ; o]
i nf or mati df ei ng  use e retrieval of
sub-picture/audio separating unit 121. The audio

10 selecting unit 123 outputs only the audio data
corresponding to the indication from the sxstem control
unit 93 to the audio decoder 89 and discards the rest of
the audio data which does not have the corresponding
substream ID. As one example, when English, French, and

15 Japanese dubbing soundtracks are available and the English
dubbing soundtrack is selected by the system control unit
93, the audio selecting unit 123 only outputs the audio

packs for the English dubbing soundtrack to the audio
decoder 89, with the remaining audio packs being
20 discarded. As a result, the audio decoder 89 decodes only
the English dubbing soundtrack.
The video decoder 87 decodes and decompresses the
video data sent from the signal separating unit 86, before
outputting the data to the picture mixing unit 90 as a

25 digital video signal.
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the present VOB, out of all of the PGC information 15 included in the video
title whose nunber is stored by the title nunber register 751. The audio
channel nunber register 753 stores the nunber of the audio channel which .
is presently valid, and outputs a control signal informng the AV decoder
85 of 20 the audio channel which is to be reproduced. The sub-picture

channel nunber register 754 stores . the nunmber of th :¥g? i re channel
which is presefMey supgRIEtusfy C{?L‘ﬁoﬂﬁrs%é &5@?115%5599%5 | rffpoi(rgnflJnQ the AV
decoder 85 of .the suh-pi Gt.ur el whi S Ak k&b frepd atieced. The

| ogi cal cm&n%ﬁn@g&ﬁ%&ré’g%%{] | gl\gly%gip?t er is hereinafter referred

to as the sub-picture .G . . ' tdd e ged reiits/55 stores
e LR e

t he aspect®* or rrati on i managenent information in its 5

hi gher - or g@@rﬁr}% the digplaevmde rs &1 N tdiel prmstfer di spl ay

node of t Inits I'ower-order bits. If the aspect ratio

i nformation storgd bys the o highRfrderobidite icomdii Mg grheeispfy nmode
i nfformation can e cy@llcally changed so as to be one of "standard 10

di splay mogdg, .3 i splay Jmgde"s1 anthe lwideaiox i displ ay nmode". |f

t he aspectégéu?%)ln‘%ﬁﬁg??%n sﬁgred by the higher-order bits is "4:3", the
di spl ay' mode; « i {f PdL | Ofhis Jdxetbrd 1 standssd b sidicaneedachhet
reproduction control unit 72 receives 15 reproduction start _instructions,
repr oduct i 9l SHOH-piSiFelGhd@as , witheh nenel sadted nit rivkee i REL RN per f or ns

predeterm ned control operations.
the sub-picture decoder 88 and which form part of a sub-

10 picture unit. In step 52, the sub-picture selecting unit
122 refers to the substream ID (shown as the substream ID
"inPACK" in the figure) of the sub-picture 'packs which are
inputted for storage in the buffer, and determines whether
this substream ID coincides with the substream ID

15 indicated by the system control unit 93. The substream ID
indicated by the system control unit 93 is standardiied
according to the logical channel number (CHx) and the
display mode number (MODX), and so is referred to as the
substream ID (CHx, MODx) .

20 If the substream IDs do not coincide, the sub-picture
selecting unit 122 discards the present sub-picture pack
and the processing returns to step g2, where the sub-
picture selecting unit 122 waits for the input of the next
sub-picture pack.

25 If the substream IDs coincide, in step S3 the sub-

picture selecting unit 122 stores the present sub-picture
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Figs. 24A to 24C and 25A and 25B are flowharts show ng the processing
performed by the systemcontrol 20 unit 93. These flowcharts will be
referred to in the follow ng explanation of the operation of DVD player 1..
When the user presses the eject button on DVD player 1, the platter is -
noved outside the cover. After the user places an optical disc on this
platter, the platter is 25 noved back into the DVD player 1 to | oad the

disc. As pahowkiglstannd HPad FirpAad®A, ddeclsystiomtoternturet 93 82
first waits for a disc to be inserted, and, on detecting that a disc has
been | oadgs UsiG e el t seissudfer hie] ) | (Wesre ot ol B0 tHee nechani sm
control unit 83 and the signal processing unit 84 to performrotation
control Wiited: ! heropitenl soi chup SR dndngte | RTS hin | terl-hepde®idh. This
operation continues until stabilized rotati on has been _achieved, at which
poi Nt t hecipptswatp Pk packoli botfertd ¥ rare t#RCIRA-32 125 on to read
the volunme nmanagenent area. Based on the information in this volune 10
meagenentorpared t e Vheldreserlycking W teentt nttHl SRR ETS (step S122).

The systemcontrol unit 93 also_calculates the torq?e agg{eé of the PCC
i nf or mat i Bni$ orhechel s OPEMECHBRR, SHREE wWrPEES 1Re"BEPTRTOP et ron into the

PGC i nformation buffer 75 (step 5123). Since this P 15,1 rmation is for
the vol unehaentheideredingr btMe ntPhe %E#T%?cg%r?h%§§%h§1%§é$%n1contro

unit 93 can refer to its ont en nd cal cul at st e dress of the
VOBs to DEC¥ePrSUuERE ?Bfg?ﬁewﬁi%&‘aﬁgge?ﬂer%q%% %@i?gptﬁ%%uced is

deci ded, the systemcontrol unit 93 output o igRal to the
nechanisnﬁE%ﬁ?Q%lOGn?PbBElﬁﬁﬂr?op?ﬁ§Ssf%ngépgaggai§ beffo?hed

10 according to the process described above.
If the decoding tiﬁe has not been reached, the
'
variable i is incremented in step S5 and the processing
returns to step S2, where the sub-picture selecting unit
122 waits for the input of the next sub-picture pack.
15 TIn the next iterations of the processing in steps S2
to S5, the sub-picture units (in buffer[i]) (where i=2, 3,
4, 5) are successively stored in the buffer as the 2™, 37,
4™, and 5" elements in the sub-picture unit.
Once the decoding time of the sub-picture unit is
20 reached, in step S6 the RLE code sequence in the sub-
picture unit (in buffer) is expanded into image data and
is outputted to the image mixing unit 90, with, at the
same time, the display command (in buffer[i]) of the sub-
picture unit being read from the first address in the sub-

25 picture unit (in buffer) also being outputted to the image

mixing unit 90.
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control unit 84 and has the determned VOBs read fromthe optical disc. As
a resul't, a volunme nenu, such as that shown in Fig. 18, is displayed on
the TV nonitor 2 (step 5124). Wiile this volunme nmenu is displayed, the 25
reproduction control unit 72 waits for the selection of a title nunber
(step S125). 83 Here, the user views the list of titles and confirns a

sel ection of his/her desired title nunber. The selected title nunber is

di spl ayed, andidree HifghlHegHimepemdmh i'sPheads tupe'of whirdhyas igib rafd
corresponding to the selected 5 title nunber, is read. Following this, in
step S127Addies MES thetherertimeded teheWEDY mpenadiian tier MRS # are read
fromthe title search pointer #k corresponding to the title nunber #k

i ndi cat edi tyns hechepenarimsn aforttirel "Wwlidy B3 IEve GReMEICRF Ikt , in step
S131 of Fig. 24B, the aspect ratio _information included in tq: VTS
nmanagenentca Iifest rmat'iamil drorchayesyiindiqadsemnd §9F & a8 1 t Ei?%

determ ned whether the read aspect ratio informatign is éf%él If this is
ndgt the iowbicatadiraeonr Gt \ihe \inagR FRIL QTR R Y6 9f 15 4:3, the

processi g advances (.1 bl S Lo AE o Al Qe deO. the
b el o 008 LB S S0 Al S5 DLk oSS! o
5o, e ek oot i DGR E S THEF e R Sk BEC, O0
conversion upl L 98 of Sed T2 IR PALSE AN thoPhy L0fsr bghge the
10 indication. By changing the colors of items, the
displayed cursor can be moved between the items. Here,
the image mixing unit 90 is informed of the|coloring
position and coloring range of the image data indicated by
the display commands in the sub-picture unit.
15 The following explanation will deal once again with
the internal construction of the DVD player shown in Fig.
22A. The audio decoder 89 decodes and expands the audio
data inputted from the signal separating unit 86 and
outputs the result as a digital audio signal.
20 The pan scan/letterbox conversion unit 95 performs
pan scan conversion or letterbox conversion of the video
signal inputted from the wvideo decoder in accordance with
the display mode indication from the system control unit
93. Here, if the set display mode is wide-screen vV
25 display mode or 4:3 aspect ratio display mode, the

inputted video data is outputted without processing.
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processi ng advances to step S144. 25 If, in step S138, the read displ ay
nmode MODx is not pan scan display node, the processing advances to step 84
S140, where the system determ nes whether the display node MXDx is .
| etterbox display node. If so, the processing advances to step S141 wher-e
t he pan scan/letterbox conversion unit 95 is infornmed of |etterbox display
node, 5 before the processing advances to step S144. |In step Sl44, the
title nunber#jWeen the mddmated displdantmgdeGs ipdDrIran ol $RE2Y ead from
the title search pointer of VIS#i indicated by VIS nunber#i and are
respect i wdde wihé erefintand height |edgrsbef theividgo WAta AHAd t he PGC
nunber register 752. After this, the route processing routine is called in
step Sl45tmirred heo reamvePCEhafvider | @K B3 3 HAENFSR PEEYAf or mat i on.
Fig. 24Cis the flowhart for the route processing routjne. In this
figure, thbtemweE: oty erwhemdiketirdigrted s3igplaYd TRAT ¥, out of the VOB
position information in the PGC information, stored in the PGC information
buf fer 75letygrhex t@GsPABJROFRDI nERe "1 NHHF e%e‘%‘h e‘frl]ojg?ctéqlebl ock which is
presently being read, out of the VOB indicafed b t he [oJoY] r. 20 In
step Slelvexrnibcabgibreciehammenrd nefesc ke s’tlb?%%g/ ?ﬂet?\‘g%%bgkﬁ:é% ure
channel register 754 is read, and the displa dnndgagunpgrastored in the
video attan@upelewgihe eimageste sCoruert | et ¥ 652 ¢ he siib- pi ct ure

substream which has a substream | D that coincides with the 25 conbi nati on
(CHx, MODk§tBerPRE HORPBrs read in step S161 is determned out of the 32

substreans Mhlgﬁecggcggre mixing unit 90 outputs a video signal

10 after mixing the outputs from video decoder 87 and
sub-picture decoder 88 according to the mixing ratio
specified by system control unit 93. In order to perform
image mixing, the image mixing unit 90 is provided with a
plane buffer, with the image data expanded by the sub-

15 picture decoder 88 being arranged in the plane buffer into
the superimposing position indicated by the display
command. As described above, this superimposing position
is set by the sub-picture decoder 88 decoding the display
command in the sub-picture unit. After the image data is

20 positioned, the content of the plane buffer is mixed with
the video signal outputted by the pan scan/letterbox
conversion unit 95. The mixing ratio used here is set
bacsed on the contrast written in the PCI packet in the
management information pack, with it being possible to

25 change the mixing ratio for each GOP. The mixed signal is
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85 included in the VOB. This is determned by referring to the sub-picture
mappi ng i nformation of PGC i nformati on#k which is stored in the PGC
information buffer 75. When the conbi ned nunber (CHx, MODx) is napped onto
one of the 5 substream|IDs, only the substream packs with this substream
ID (hereinafter referred to a substream|ID (CHx, MODx) are decoded in step

S163, with the sub-picture selecting.unit, 122 o] re decoder
88 bei ng themstqantest-askfidéhand 91%31(951'301 5'1112?6" gf%t%:}g" paci<gélrvﬁ\;|I ;ﬁh 10 ot her

substream I Ds. Once these indications have been sent to the sub- picture
sel ecti nghant outEntgRE (IR W1 AUFHecoder 88, the processing advances

to S164 where the systemcontrql unit,93 initiali . inter by

setting the fiThe SM5HRE chpqqul \}‘tr)‘?}q:pogs tqoor{r;tglan]?éorna?i%%%/ Ie'p% PGC

informati on#k [ n the VOB pointer, . St S &entrol unit 93

initial i Z&PTMHEBHEK PR %%usoyansgt%‘%go‘fﬂh]tgé‘?i%?nloﬁa bl ock in VOB#i

i ndi cated by the. V j ' kad30i ¥ Big f¥exXtfundtbéep S166, a
%ﬁ%ﬁ% for(%%§¥?égigvégb P BESE % u

20 check T f'orme ether an event has been caused by a user

operation, . at!‘r?ei%yé‘@ém LD StEP S1H7. 94 hen weehanémergomich imit 83 and the

signal procesSing unit 84 are activated to read the |ogical block
i ndi cat edné)%(eﬁf%%@%bfgfkefé)&@ﬁﬂﬁg Hes eproyrar, eachu il isemade fiprof a 25
y 0

pluralit nits which each have a managenent information pack at

the front,, a (Roageaess s n{Qr #Bé i DHgB6apaskotks reasdf frem biyet Aessi gnal
processing unit~84. The signal processing unit subjects the signal read by

the a CPU (Central Processing Unit) for executing the program,

10 and an interface control unit for handling the input and

output of control signals and of data to and from the

periphery.

(2.2.2) Disc Reproduction Device -

15 Construction of System Control Unit 93

The following is an explanation of the internal
construction of the system control unit 93 which is shown
in Fig. 23. As shown in the figure, the system control
unit 93 is made up of a remote control input interpreting

20 unit 71, a reproduction control unit 72, a button control
unit 73, a command interpreting/executing unit 74, a PGC
information buffer 75, a buffer memory 76, and a system

state management unit 750.
The remote controller input interpreting unit 71
25 interprets the remote control key data received by the

remote control receiving unit 92. This interpreted remote
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optical pickup to the variety of processes described above, and the
processed data is stored in logical block 5 units in the buffer nenory
inside the systemcontrol unit 93. The signal separating unit 86 receives
the packs transmitted fromthe buffer nmenory and refers to the streamI.D
and substream I D in the header of each pack to detect whether each pack is
a managenent information pack. 10 Here, detected managenent information
packs ar e-@nifsl tiesy dacd hearsyisd don tcoon reglesl oM 3ingHeueePBdwRt i on
control unit 72 sets the transfer rate and buffer size included in each
managenmensut t ¥ of dret i oma paek amskpreptores 4 orenhecek ol FereFt 1R 15 vi deo
pack, audi o pack, and sub-picture pack which fol] ow the panagenent

i nf or mat i om Patio i swijtesingnindexection st@ps 6Bl cEwee r ¥ht b ’g’F?on contr ol
unit 72 judges whether the block pointer is indicating,the final_.1logical
bl ock i n M@B#iycaheni fandispiae PR e%w} HEh DT atR3ces ’c%nSt%psé‘TéE, wher e
the variable j is incremented by one, and to step.S170, where the bl ock
DGi Nt er | sepUP@ateHon ol RKEr e Rl PRI ¥BI 2 hFERR FTRPXORMF S % ter this, the
processing returns to step S166 in Fig. 24C. re LN p essing in
st eps SlG%nﬁérEE?B?nQS %ﬁltﬁ?s?hébVFﬁg% i%ﬁ%%gygﬁd?%g%gﬁgg%ggﬁdégﬁb-picture
packs which conpose, the present VOB are successi ead. e 87 signa
processi ngubRPE ean5é¥?6F£%nth%SE¥%fEa°B?o%%%s§§55&#%?atﬁg Eggnal read by
the optical pickup and.stores.the ,data_j (oJo]! units in the

buf f er neFBFganEBHErO}hﬁné s?é Whl?g FerL ggéﬁé%ﬁEQQBn

_ _ M control "unit e signal processing
uni't 86 5,1 eoel Le3ohl°aRAKE oS PbobaNLE NS PLhEEFuBR BRY a0d

10 outputted to the reproduction control unit 72. Audio

switching instructions, sub-picture switching
'
instructions, and display mode switching instructions are
outputted to the system state management unit 750.
The button control unit 73 stores the management

15 information pack of the VOB currently being reproduced
which it receives from the AV decoder unit 85, and, when a
button selection instruction and a button confirmation
instruction are received from the remote controller input
interpreting unit 71, outputs a control signal to the AV

20 decoder unit 85 for changing the color of the sub-picture
in a screen area assigned to the button to the
confirmation color, in accordance with the Highlight
information in the PCI packet of the stored management
information pack. Also, when a button confirmation

25 instruction is received, it sends the command assigned to
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determ nes the stream | D and substream|ID in the header of each pack. For
vi deo packs, the MPEG decoder 120 judges whether the streamIDis "1110
0000" and outputs the packs to the 10 video decoder 87. The video decoder .
87 decodes the packs according to MPEG net hods and, having waited an .
appropriate tinme according to the SCR and PTS, outputs the decoded video

signal to the cture mxing unit, 90. For_sub-pi : EG :
decoder 1§@ej%%£%%tﬂ§ DMt PR r £ neh S+ § ¥HHTR +%€$€%€%€E§€gé§%%%9§%%rher t he
first three bits of the substream|ID are "001". The sub-picture selecting
unit 122 ¥@%%ré%to the lower-order five bits of the sub-stream|D and

j udges whet her _the display,node indicated in r b i ack
coi nci des mﬁthT?ﬁecoﬁﬁgggbé??%55¥?Ef?%i&?ekki£€8i%ﬁ?ga?gdl§§&%%£gggsten1
control nit 93. This_su e CHX j stge | D, out
of the suub%i%?ﬂ?%nﬁaﬁﬁ?%gé%%fgg%%f#%n |nt%§§?%?%?€égg%?gﬁ Zﬁ,gﬁﬁfch

coj nci des, wi L the, combipation, ef poéhen Foghsel ok hanneh snabges (Ehl) stored
byéthe subfgﬁ%?%gel§5g2%§%%%? ?gg?%§e$n754 andothe di spl ay node nunber MODx

st or ed byr&é?oﬁgggfo@t£5ﬁPHFetﬁégééﬁﬁéna5§ntgﬁﬁréﬂbn§$eﬁéﬁﬁﬁiﬁgse'eCting

unit 122 drscards sub-picture packs which do not have this substream|D

(CHx, MODg); «HeReourbies! 0keploahanneh Bofbesl (Ciktratoted by the
sub-picturéltc anﬁglﬁreaisterﬁ754 and the display node nunber MODx 5 stored

by the vidge;althhbuhe regrsteetibh abarsel unithe2 dEstheepewd®6€i on
apparatus in accordance wth user operations, or with values which are set
wi thin the,dibsgathi6Ar odeaki eBmARAAr @huerbetetaggbkppindngr omithéd4f act ory.
10 also outputs a system state control instruction notifying
the system state management unit 750 of when there has
been a change to the state parameters stored inside the
system.
The PGC information buffer 75 stores the current PGC
15 information which is used by the DVD player during
reproduction, out of all the sets of PGC information
included in the PGC table.
The buffer memory 76 is used for storing the data
which has been subjected to the various processes such as
20 amplification, waveform shaping, conversion to binary,
demodulation, and error correction. If the data written
into the buffer memory 76 is Video Title Set management
information, it is written into another buffer which is
not illustrated. On the other hand, if the data is a VOB,

25 the system control unit 93 transfers the data one pack at

a time to the signal separating unit 86. When VOBs are
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By having only the matching sub-picture packs 10 outputted fromthe
sub-picture selecting unit 122 to the sub-picture decoder 88, the

sub-pi cture decoder 88 will only receive sub-picture data for the display.
mode and the subtitle |anguage settings which are currently operational.-
The sub-picture decoder 88 subjects the 15 received sub-picture packs to

run-length decoding and waits for an appropriate, peri of .t ased on
the SCR wmrahsferps befdris d’tﬂlbut'ikf%d“af‘i)?eg‘?’%%r%tlrgfoﬁrﬁ%tldge%oédl ngg to the
i mage mxing unit 90. The out puts of tggaw%geo decogler 87 and the

sub- pi ct wil Hevodeengdoagle E¥eh AV APHFThe Hhage i xi ng unit 90
according to the mxing ratio specified by th S r9l o bbb 93.
This mixed siEral SY%"—%rﬁ/*é@'%"ed“£?ﬁl%e%?%n%ﬁ“o%e7s|§%n% gj(_’;% @% sgo%t pu%)ted to
the wi de-screen TV nonitor 2 or the standar ! BindgaSc¥hen the
above prOQ@S%F%EGhﬁ%gb%Eﬁr?é%%éf%dl%.%%%%2?80%}2?%€%§8%he1%loci poi nt er

ends up indicating the final, 89 |ogical Kok Nt BegVEB 1 ndicated by the
V3B poi ntERILSYRER FRPYIPY %%% %Eggéﬁﬁh%p%gggﬂgn% "Yes" is given in step

$168, and the processing adyances epPaSiblerdhere the tstludged whet her
the VOB pB?HF%&uFEl?ﬂd?ﬁg?f%gﬂghe ?ﬁg 5e€CB Th the VOB posi tion

information fable for i nf opEBbEeNL#kbekf rEhistes MBR,t hBecase, in step
S152 the B Q#Fﬁnggﬁngngg?éngnted and in step S153 the VOB pointer is

ooecal UBIEE TIPSR 4D v LSBepseepmneuntoctareen of Pl T
to S170 i%e%ﬁg%%Ee954tOEnﬁh%h@eWﬁﬁebnQEQ@EbdtHCBegister 755.
10 The title number register 751 stores the title number
of the title selected for reproduction.

The PGC number register 752 stores the‘number of the
PeC information which is being used in the retrieval of
the present VOB, out of all of the PGC information

15 included in the video title whose number is stored by the
title number register 751.

The audio channel number register 753 stores the
number of the audio channel which is presently valid, and
outputs a control signal informing the AV decoder 85 of

20 the audio channel which is to be reproduced.

The sub-picture channel number register 754 stores
the number of the sub-picture channel which is presently
valid, and outputs a control signal informing the AV
decoder 85 of the sub-picture channel which is to be

25 reproduced. The logical channel number stored by this
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By repeating the above processing, the VOB pointer wll end up indicating
the final VOB in the VOB position information table of PGC information #k,
with this being 15 detected in step S151. If the VOB pointer indicates the .
final VOB in a VOB position information table, this nmeans that the
reproduction route indicated by one set of PGC information has been

conpleted. Once a re roductl rout een.c I ck is
perfornedr?%l§5%r|}s 55§fn§ggﬁ 05%§§¥ g ndgﬁg %égggn?tﬁggthe command
field of t ﬁﬁg:%{clfornatlon stored in the PGC i nformation buffer 75.
When such® aﬁ% W&t s present, the branch destination PGC information #k

comand 1 5 prcbBt ViEHE SEChTAER BREPRSE | TROPCLOFof of et FORCS i set in

3;§f|§;f?5ﬁ@g§§59 gL, 5Hel§6§hgle s' PLOLIBRLAD lﬁ%gfﬁagbsnbianses9o

or nati on een se a recurrent call of the route

prpcessi ng. routi geabs pett oLRdydhg Lot how, Ge! SudBoeXBhanabpoenel o

ase when user presses swic I spl ay node"” key 915 during the 5

(opeated pelLbouahs gbiI(BRoRY, 5t CBReSHIOnSHIOoknihNertl ovbarbrabrFl g, 24C

When the “swtc ey 915 is pressed, the judgnent "Yes" is

given in S1 d r95§§§l DHFSWhhEDES EBostaPbplEheof the
flomchartﬁiﬁﬁ Flg§ 583 a%?@c@ is perforned to 8etern?ne whet her 10 t he

swi tch digp ﬁ¥rnggﬁe¥eﬁlgé5lgaslge§n peRes@dspsayt Ralle LAfbbRapieaent case
the judgnent "Yes"” is given and the processing advances to step S131 where

the aspectahabbOcybNi@aNBYI BAah§etiedd hEOBLtBe ¥hE& sBnagesmdartnfor mation
of VTS#i. Once tKIS has been read, a determination is
10 display mode", "pan scan display mode", and "letterbox
display mode". If the aspect ratio information stored by
the higher-order bits is "4:3", the display mode
information is fixed at "standard display mode".
The reproduction control unit 72 receives
15 reproduction start instructions, reproduction stop
instructions, and menu call instructions, and performs
predetermined control operations.
Figs. 24A to 24C and 25A and 25B are flowcharts
showing the processing performed by the system control
20 unit 93. These flowcharts will be referred to in the
following explanation of the operation of DVD‘player 1.
When the user presses the eject button on DVD player
1, the platter is moved outside the cover. After the user
places an optical disc on this platter, the platter is

25 moved back into the DVD player 1 to load the disc. As

shown in step S121 of Fig. 24A, the system control unit 93
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15 perforned in step S132 to see whether the read aspect information is
"16:9 wide screen". If the read aspect ratio information is "16:9 w de
screen", the processing advances to step S133, where the display node .
informati on MODx stored in the video 20 attribute register 755 is read. i-n
step S134, the set value of the display node information MODx is
increnented, and the increnented value is stored once %%;in in the video.

attri but er {09t Sh&ltd 5ok 0a Upted etd Hee dispiayedndandi dorAeEeSRINS5 As one
exanpl e, when the set value MXDx of the display node represents

"Wi de- screest TY @l sel ys rvcedt | 1oaded lusiant AMEP L2 bpSeN3Ar (9h th%ate the
set value MODx to a value which represents "letterbox disp]ay node". As
anot her exam®| econtiesl ¢ hehs ehevdnbsvoDynrol Henidi 831 292 nbd8 represent s

"l etterbox display node", the 5 updating in step S134 can ﬁgd tgigﬁe set
val ue MODxi¢mah pyatessihy chtniepésentBerharm seah2bHePI a9 bde" Y Ar't er
updating, the processing advances to ste ere the.

_ ep S138 mQ 18X5te¥hg term nes
whet her t hkesoptédatlii Bprkyp podetierrdi 0 phhestgi¢atBpf 89 ihde, and if so,

the 10 processing advances to step S139,where th an n t er box
conver si oppenatios F@thFB?ﬁeHn5¥Ep§Ha§E ﬁze§i§8ﬁgglﬂ%d§$gbé%§%e t he

processi ng advances to step S161. |f in step,SLl3 he.rgadedi spl ay node
MODx is neehipHadscah Hbéﬁﬁa?oﬁBHeFL?h8p PSgésgfggugdggnggseto step 15

S140, where the system determ.nes whether th ) dbsphay node MODx is
| et t er boxCdtYpFgy thBlet FfE§8§"fﬁereﬁ%8ce§éi%Sggdéggces to step S141 where

the pan management area. Based on the information in this wvolume

10 management area, the video manager is written into a

buffer (step S122). The system control unit 93 also
'

calculates the storage address of the PGC information for
the volume menu, and writes the PGC information into the
PGC information buffer 75 (step §123). Since this PGC

15 information is for the volume menu, it is stored in the
buffer so that the system control unit 93 can refer to its
content and calculate the storage address of the VOBs to
be reproduced for the menu. Once the VOB to be reproduced
is decided, the system control unit 93 outputs a control

20 signal to the mechanism control unit 83 and to the signal
control unit 84 and has the determined VOBs read from the
optical disc. As a result, a volume menu, such as that
shown in Fig. 18, is displayed on the TV monitor 2 (step
$124). While this volume menu is displayed, the

25 reproduction control unit 72 waits for the selection of a

title number (step S125).
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scan/l etterbox conversion unit 95 is informed of |etterbox display node,
before the processing advances to step S161. 20 In step S161, the | ogical
channel nunber CHx stored by the sub-picture channel register 754 and the
di splay node nunber MODx stored by the video attribute register 755 are
read. In step S162, the sub-picture substream which has a substream ID
that coincides with the 25 conbi nation iCHM, MODx) _of the numhers read in
step S161 is Hererntheduser vievdetBe $iip5t PEaks thAFCANEaROBELEPS| ncl uded
in the VOB. This is determ ned by referring to the sub-gictu e _mappi ng

i nf or mat | anselePGtonnbér hasibagkdeahres £3tiLoRBALEE -t h&RPCBELRFSFHat i on
buffer 75. Wien the conbi ned_ nunmber (CHx NCDX% i,S, mapped onto one of the
5 subst r esftLBsnushey LRediapdevedm paekshai BAIPALGLts GREPABEmM | D
(hereinafter referred to a sybstream| D (CHx, ) .are. de i.n step
S163, wit KPLRETaGhep: cWhieh 48| 8LPFRY GRI FGTQQngﬁBgt 8 EF}S— %lggt%grtgadecoder
88 being instructed to,discard sub-picture _packs.w t 1 ubstream
| D§. As déééﬂ?b@HmQSSVe}smﬁEﬁdfhegQ%ﬁPgﬁngiEpﬁgy ﬁghégﬁgyE§SZSQF% pressed,

t he di spl d .St i Vi tinibhut i 5

ingrehéﬁtgﬁ?ngugaﬁfc Fiﬁggfghéngggﬁﬁkggga?sE%g?%ogﬁégggi%ﬁng%anlS
[letterb 15 I I 5 h =P :

docoded | FEAGeEERPoq e EAEQS, HARES T PPRa eY HGKOECFbGraing &0 free )

doi ng so, .eyen if th er _r S ol oBieRgnefs oF $Bleay node during the
reproductF&%ﬁ§fnﬁ“%ﬁ%égitﬁPFggggﬁg bghgﬁkic Srendgtg whi ch includes a
di spl ay cqg&gg%fﬁy@; 20mie& .t he superinppsing position for the new displ ay

node

10 Next, in step S131 of Fig. 24B, the aspect ratio
information included in the VTS management information for
VTS#i is read and in step S132, it is determined whether
the read aspect ratio information is 16:9. If this is not
the case, such as for VTS V3 which has an aspect ratio of

15 4:3, the processing advances to Sl144. If the read aspect
ratio is 16:9, the processing advances to S133 where the
initial value of the display mode MODx is read from the
video.attribute register 755, before the processing
advances to the determination in step S138. 1In step 5138,

20 the system determines whether the display mode MODx is pan
scan display mode, and if so, the processing advances to
step S139 where the pan scan/letterbox conversion unit 95
is informed of pan scan display mode, before the
processing advances to step S144.

25 If, in step S138, the read display mode MODX is not

pan scan display mode, the processing advances to step
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will be selected. The followi ng is an explanation of the case when the

user presses the "switch sub-picture channel" key 914 during the repeated
retrieval of VOBs in steps 5166-5170 25 in the flowhart of Fig. 24C. \Wen .
the "switch sub- picture channel" key 914 is pressed, the judgnent "Yes" is
93 5 10 15 20 25 given in step S166 and the processing switches to step
S174 of the flowhart in Fig. 25A. Step S174.is_perfornmed Q_determ ne
whet her t B348wi VERTE $HEaPYREER KeFeFTanRss whgk er%§g§&§é3?¥J¥§aé n the
present case the jud%nent "No" i s given and the processing advances to

step S175MODx ssepestirsbo dispdavemtfed WetRar e PRRGTHF - picture
key 914 has been pressed, so that in the present E?%ﬁ t?g j udgnent "Yes"

i s gi ven &FTAEESPILECESEPNFL4ddVRRESs thE g?@ps§ffé.% & @3 S176, the

| ogi cal channel nunber, CHx stored in the b-pi cture channel i ster 754
is read af@NVerSHOreBritted> RExtD oﬁ“‘ﬁdeﬁfgﬁ‘fé e[rﬁ?gx S50 5‘3’ r’f{t? e’
information MODx stored in the video attributer %jster 755 is read. In
st &p S162refipres e HrOcesEingh §VERNSHhith s&‘%’ fisﬁlo'st ream | D t hat

coincides wth th co%‘i at iti%lnﬁ (&%s%rgﬁg&ﬁ%%ﬁ 8ad RS S S

det er ni ned out ¥ % dss can be i1ncluded in the
yg?brlgi?6#§%&gﬁgéqﬁﬁﬁ;ﬁ%%#%%%@gﬂuﬁfé)réé&af?gkwﬁﬂglﬁf%ﬂgﬂggdﬁbh

pointer of VTS#i indicated by VTS number#i and are

respectively written into the title number register 751

10 and the PGC number register 752. After this, the route
processing routine is called in step S145 with the read
PGC information#k as the Entry-PGC information.

Fig. 24C is the flowchart for the route processing
routine. In this figure, the "VOB pointer" indicates the

15 VOB to be read, out of the VOB position information in the
PGC information stored in the PGC information buffer 75,
while the "block pointer" indicates the logical block
which is presently being read, out of the VOB indicated by
the VOB pointer.

20 In step 8161, the logical channel number CHx stored
in the sub-picture channel register 754 is read, and the
display mode number stored in the video attribute register
755 is read. In step S162, the sub-picture substream
which has a substream ID that coincides with the

25 combination (CHx, MODx) of the numbers read in step Sl16l

" is determined out of the 32 substreams which can be
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which is stored in the PGC information buffer 75. Wien the conbined n
(CHx, MODx) is mapped onto one of the substreamlIDs, only the substregg?er
packs with this substream|D (hereinafter referred to a substream | D (CHx
MODx) are decoded in step S163, with the sub-picture selecting unit 122 ’
and the sub-picture decoder 88 being instructed to discard sub-picture

packs with ot her_  substr | Ds,. I n st i
ggngggC§fi%%l?begtBPaEh%n%ﬁéagé?%l?nf§ﬁ%eg%%g%?%$g?%n£%ﬁ§%ﬁ%§grgg?Q?ZL 324.
above, en the itch - DI : i
P;S?:Sg, g@i ?%@TE%?t%ﬁ%dﬁ%?piﬁﬁbg?fg%$% %?%géfnp§§29§ﬁ yﬁg%%ﬁégkgﬁanne
r 4 is,increnmented, Lt chi ! i
per f or medWBYCR heS pARCEE n}?e?ﬁ%f%%éC%%ﬁ%%@%?%ﬁguéﬁgfgg!7§2ﬁ3w§%%nunber e

sub-picture data to be decoded s ed_i i
set channEPenﬁﬂ%B??eé%nﬂﬁPﬁﬁ gghéb?ﬁéggﬁ ??'@%%BﬁggéggggﬁﬁfiébatgﬁjP§ﬁ1¥g

of diSp'a%ugéggggﬁngST g#g§;%ﬂgssgﬂéFPgaﬁhﬁaEEQrQﬂﬂﬁtEHBSOf a video

ti?le, th cture’d Ich includes a display comuand that sets the

superi npogi i tign i ngu A b
Fioe. 2y aer s B g e R e B L i ng ¢ he main

iﬂage.andMéBﬁ)SHQépEEEH&@diﬂntQ€e£0§ié3di&Qhﬁyth¥peﬂb8b®mMuta Fig. 20. For
e first display type which corresponds to the case when the aspect ratio
a;dé?gcfg%%@gfgiP%Ghﬁgﬁgd%SBFnFZQhéldeb—p&tgnkaldehaderbéénbedasted_for
instrugteé,beforehang igegiiczgge;nggigiulgepgg Llagt%ybtltles
10 other substream IDs.
Once these indications have been sent to the sub-
picture selecting unit 122 and the sub—pictﬁre decoder 88,
the processing advances to S164 where the system control
unit 93 initializes the VOB pointer by setting the first
15 VOB in the VOB position information table of PGC
information#k in the VOB pointer. In step S165, the
system control unit 93 initializes the block pointer by
setting the first logical block in VOB#i indicated by the
VOB pointer in the block pointer. Next, in step sle6, a
20 check is performed to see whether an event has been caused
by a user operation, and if not, in step S167, the
mechanism control unit 83 and the signal processing unit
84 are activated to read the logical block indicated by
the block pointer. Here, since each VOB is made up of a

25 plurality of VOB units which each have a management

information pack at the front, a management information
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"Penguin" at the superinposing position (Xw, YwW) to (Xw2, Yw2) shown in
Fig. 13C which is unique to wide- screen TV display node. As can be seen
fromFigs. 27A and 25 27C, the subtitles are superinposed at a position in.
wi de- screen TV display node which protrudes into the area 95 trimed in .
pan scan display node. This sub-picture unit displayed in w de-screen TV
di splay node can therefore be seen to nmake full use of the width of a

W de- scr epackVigngeals £3tteer bypehed satnkheppoesekicdngs howe 184 .Fi ghe?27A. 5
For the second display type which corresponds to the case when the display
node i s "4ignbet bebhexsiaaduhbie svbfeetsatiel aignhavechdebyadaet ed f or

w de-screen display, the DVD player 1 superinposes the English subtitles
"Pengui n" catithé pipkupnposiche pasititegnofXbiroc¥bkpest deserfiXed, Yb2) shown
in Fig. 13B which is unique to letterbox display node. As shown in Fig.
13B, the sbbwvietl| esd tRengupresged daper impetededt ia posiiciadnbleckh is
neatly positioned over the corrective imge. By setting the_ superinposing
po8i ti on ¥RiREEiBo#ResbYEREeMEMOrYnippidel theagystra §obtreflesnddn be

di splayed in letterbox display node at a positign which does not overlap
the main PhageThewStANARi SCBEFAGI8A0WALEN 8k §eC2TBESFGRet RE<KHi rd di spl ay
type which corresponds to the _case when the display node is "4:3 pan scan”
and the vFH@Bsmiﬁeﬁgt PRy & ﬁapg%%ﬁénmﬁﬂaﬁyeﬁnpogeiﬁaé-§8r§§ﬁ di spl ay, the
DVD pl ayer 1 superd ses.the English subtitles "Penguin: _at.the

SUperi mooSEREoHodPt FBR. ERBECERRT TPo LpxpDe E3ReroRAu=ER ERGY F3A which is

Eggﬁue tod%%gc C%ﬂe%h%%'%%chngg%k é% %h%ggabgmgkg'i%%érmggﬁo%uggkktes have
10 Here, detected management information packs are outputted
to the system control unit 93.

The reproduction control unit 72 sets the transfer
rate and buffer size included in each management
information pack and prepares for the decoding of the

15 video pack, audio pack, and sub-picture pack which follow
the management information pack in qQuestion.

Next, in step S168, the reproduction control unit 72
judges whether the block pointer is indicating the final
logical block in VOB#i, and if not, the processing

20 advances to step S169, where the variable j is incremented
by one, and to step S170, where the block pointer is
updated to the jth logical block in VOB#i. After this,
the processing returns to step S166 in Fig. 24C.

By repeating the processing in steps S166 to S170,

25 all of the video packs, audio packs, and sub-picture packs

which compose the present VOB are successively read. The
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25 superinposed at a position which has been shifted somewhat to the |left
so as to not protrude into the trimmed area. 96 As a result, the subtitles
do not end up being trinred and so can be properly displayed, as shown in
Fig. 27C. For the fourth display type which corresponds to the case when -
the aspect ratio of the screen is 4:3 and the 5 video materials have not

been adapted for w de-screen .displ DVD pl j
engl sh SEBEPe ﬁgrecssalpssnmis%@hﬁ PR 4TS5 R e aent

i ment, o e i.nvention escri bed, above, . | L. i tig@l disc can
be achi evé@* kfewRepaa nFSFﬁagV % PPERES Pl% o @Eﬁﬁ@% X
infor_mation,t in accor.da csfm hothgosetti% g giiﬁ%g F?psub séﬁééée
sub- pi ct ufi@tehafinePInGAter; oFE S0 éleOF_%aPH uﬁi%egﬁrgg% "Nt or mation. As
Wi oh the B SEREER GATSECduBTitobare. IRFoPMaan BrS aasa ol Baery PO
\ _ _ - _ ion“Is made for every PGC
information unit. one exanpl e, f j i
suBst r eam*PEEFVESN © @pﬁgggﬁtg%ﬁglFg%ngﬁgff?%ggegﬁggnkggfggﬁg;ogisérgy node
substream  D#2 can ?’%Zgi?%%a%‘o s i Shbidadhe T ARG pHe Iededi s ay ,

node, and “substream can represent English subtitles and w de-screen
TV displ cﬁp%%f ven so, in a different set of PGC information, al
di spl ay nodes Can be set at, say, substream |D#2 by changing the

To {he case whePe RS huiti i es ot o aontor o on the screen o7 | Corones
ered on the screen 97

the stream ID is "1110 0000" and outputs the packs to the

10 video decoder 87. The video decoder 87 decodes the packs
according to MPEG methods and, having waited an
appropriate time according to the SCR and P&S, outputs the
decoded video signal to the picture mixing unit 90.

For sub-picture packs, the MPEG decoder 120 judges

15 whether the stream ID is "1011 1101" and whether the first
three bits of the substream ID are "001". The sub-picture
selecting unit 122 refers to the lower-order five bits of
the sub-stream ID and judges whether the display mode
indicated in the read sub-picture pack coincides with the

20 substream ID (CHx, MODx) indicated by the system control
unit 93. This substream ID (CHx, MODx) is the substream
ID, out of the sub-picture mapping information in PGC
information #k, which coincides with the combination of
the logical channel number (CHx) stored by the sub-picture

25 channel register 754 and the display mode number MODX

stored by the video attribute register 755. The sub-
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and so are largely unaffected by the selected display node. As a result,
all display nodes may use the sane substream The present invention has
been described in terms of 5 one specific enbodi nent, although it should .
be obvious that several nodifications are possible within its scope,
provided they are still relate to a system which avoids the displacenent
of a sub-picture when switching display node. Exanples of possible

nDdificat%gggugéesgiggeigglQﬂgt1@22aaigbgrﬁseseb%péqbodbnnﬁﬁkéescribes the.
case where'a digital video disc (DVD) is used as the nultinedia optica

di sc, altag$gﬂ BYn8thRhvEYRRi8f stBserdangInDedCHxwhMODxtan Hetére a
plurality of sub-pictures nmultiplexed with video data nay be used. The

reproduct i.gg QSéhesliéhﬁhﬁelléuﬁbé@rkbﬁd)astDEBdobycthg aubvbic&MERough so
long as it recéives information in which a plurality of sub-pictures are

mul ti pl exgdWhith Yiedesterf gpmatnanthehiidspéey motehaumbgs ¥RPE. The
reproduction device may instead include a reception neans fqQr receiving
data comupicali 8y tAe @dexampkeiblitehiregdeieini’oat PES ®EH d™ & K digita
broadcast of a MPEG streamusing satellite broadcasting. Here, frequency
mul ti pl exidigcaneptriodmcipion MPPEXPICER 1 éFéoréﬁéFFhBP'Qbé“ﬁ%&hods for
transmtting a plurality of MPEG streans_.to all ow sel i reducti on
In the tiwpematsionzs ol wifhevieddafe hddh §§Feéﬁﬁv¥1F§%%b 3%{?§ﬁ9?s

performed 98 by waiting for the broadcast .of .the sele EGsfream and
r epr oduci mertHesusttiemmARRAT 4 51S ?etﬁ%fr‘?sfs o 5':)sr "h thfe1eg 1%4:6561‘:]3{

orbod! rent ol T v deq ot al g 1AL Ch 5, PR pOARIELS e Seroen i play

10 outputted from the sub-picture selecting unit 122 to the
sub-picture decoder 88, the sub-picture dec?der 88 will
only receive sub-picture data for the display mode and the
subtitle language setfings which are currently
operational. The sub-picture decoder 88 subjects the

15 received sub-picture packs to_run—length decoding and
waits for an appropriate period of time based on the SCR
and the PTS before outputting the result of the decoding
to the image mixing unit 90. The outputs of the video
decoder 87 and the sub-picture decoder 88 are then mixed

20 by the image mixing unit 90 according to the mixing ratio
specified by the system control unit 93. This mixed
signal is converted into an analog signal and is outputted

to the wide-screen TV monitor 2 or the standard TV monitor

3.

25 Wwhen the above processing has been repeated a number

of times, the block pointer ends up indicating the final
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having the potential to be displayed in pan scan display node or |etterbox
di splay node, although in reality, there are cases where the video content
is unsuited to trimmng or reduction, nmaking it necessary to clarify such.
1-0 limtations. To overcone this problem "display node information",

whi ch shows whet her |etterbox or pan scan display nodes are avail able, can

be included in the video title set nage t info tion prevent the
user fromtogéraét PhgcketreFBExVEPR baﬁgségﬁggg¥p%§§ &@gep%ﬁ8%§r15

i nappropriate. (c¢) The VOB position i,nf.ormatiqg tabl. fi e:pr t

i nvent i onWhg® Egéﬁ d8sEPPHERSES EgﬁiéPdSWe orgﬁg ﬁ%c%%ygﬁslpb%%% s,

based on which the disc reproduction 20 appara r \ alst-hough by
storing p&iffal 2BFe&8CoPTOLRESIEE! & XaF8€§t%8n%%%P ?ﬁgav S%Fﬁ ﬁﬁis tabl e,

th i gal ,pick b d | . Qf b £i h
PSR B GRS, ISR a0 Yt g Ve o

parti al ese trimmed parts of VOBs are

| ndi cated i Uil (9, Lotk on 2 eBinARiBG Saniley doadieeating partial

aréas in posi ninformation, only part of a VOB is used as a

core 99 parle, 5a.Lhat &0 | e ea3e iR Hae ehld GaRGY iw iStephisai5vitdeo
materi al s are used can be nmade. (d) In the present enbodi nent, the

subtitles . ahe 518e3CHibag Aemeiteg e ased e iSIBge tihat AORIHdHGIEY it is
equal |y possible for the sub-picture to be conposed of vector graphics, or

three-di "&@is@laltcpqmitﬂt@rt&@irfe‘ict (VOB .irBytikoiVoR $osigdmes whi ch use
conpressed video footage and conputer graphics can be achieved using the
10 present; Hi3Gation of PGC#k. The processing then returns to step

10 S165 and the processing in steps S166 to S170 is repeated

for the newly indicated VOB.

By repeating the above processing, thé VOB pointer
will end up indicating the final VOB in the VOB position
information table of PGC information #k, with this being

15 detected in step S151. If the VOB pointer indicates the
final VOB in a VOB position information table, this means
that the reproduction route indicated by one set of PGC
information has been completed. Once a reproduction route
has been completed, a check is performed to see if a post-

20 processing command is present in the command field of the
PGC information stored in the PGC information buffer 75.
When such a command is present, the branch destination PGC
information #k is set according to the post-processing
command in step 8157, while if no command is present, the

25 branch destination PGC information #k is set in step S159

according to the PGC link information. After the branch
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(e) I'n the present enbodinent, a VOB unit consists of one GOP, although it
shoul d be needless to say that if the stored video information has a
reproduction time of about 15 one second, a VOB unit may consist of two or..
three GOPs wth a very short reproduction tinme. In this case, one :
managenent information pack is set before such a plurality of consecutive
GOPs. The nmanagenent information pack is then effective for the plurality
of GOPs. ZesifinaltdonherGor dsfotrmandioti #nthasPOdettatseetanc A@chixdard are used
as the audio data, although any other format which may be interleaved into
a syst em sldamfnithebe cused prwickss iagampugs nef isupedfeinmgedconpr essed PCM
MPEG audi o data, 25 and M DI data. 100 (g) In the present enbodi nent,

di gi tal novi ng Thiec tfiwild owdaiga isc eor @xpd ane tNREGR fsttived dad e ywheyedheor t he
moving picture data. However, other kinds of noving picture data, such as
the di git alsenrpyinegsgiscttinee "gatid cln déspVREGIORledr keivgidtld dwaiingg t¥iect ure
data with a conversion algorithm other than DCT (D screte Cosine

Tr ansf or njrepsesedvrRGrisypl 1€ YOBS 48 IS5ePsasltRe SIOV Adt P& ure data can
be combined w th audio data and sub-picture data to.formnultinedia data.
10 (h) inflewcheademt Eiodizdént , Wagkad&ifenSWLHSY faSPdRY ;%’éié‘s

included in VOBUs in units of GOPs, these being .the ynits of oduci ng
movi ng pi S éSREESSEGhe e JUEITERSuI'FSFe JFViTBTED Hat SHR I’gé‘%fﬁrst hod for

conpr essi g%dl SChCl:‘i irto%lesré%\ggn%vﬁit% uerse oC r;;@cne esS"l7t4heof.JJ ri':ihte folc}w%%art

in Fig. 25A. Step S174 is performed to determine whether

10 the switch display mode key 915 has been pressed, so that
in the present case the judgment "Yes" is g}ven and the
processing advances to step S131 where the aspect ratio
information is read from the VTS management information of
VTS#i. Once this has been read, a determination is

15 performed in step S132 to see whether the read aspect
information is "16:9 wide screen".

If the read aspect ratio information is "16:9 wide
screen", the processing advances to step S133, where the
display mode information MODx stored in the video

20 attribute register 755 is read. In step S134, the set
value of the display mode information MODx is incremented,
and the incremented value is stored once again in the
video attribute register 755 to update the display mode
information.

25 As one example, when the set value MODx of the

display mode represents "wide-screen TV display mode", the
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managenent i nformation pack changes according to the conpression nethod.
Finally, a nmethod for producing the optical disc used 20 in the present
enbodi ment i s described. The editor prepares naster tapes, such as video .
tapes of various shots filmed with video cameras and nusic tapes in which
songs and sounds are recorded live. The noving pictures and sounds in the

tapes are, hng%éGQna§q§bogg§q tAhOuRadeenehk! BeR vadlll MPDFRER Be. The

editor creates nus an ens using application prograns, such as a

graphi ¢ edhigp %?%cﬂrQﬁ#gggeEEsamIQQ%EEBBXWEEQbQQy aRdeeproduces video and
sounds frane by frane. e editor also creates managenent information

packs i ncl udi ng HgaLi bt GORERATS Wshngyre Gl vAaNEr Bopk B khie |ike. The

editor then encodes t ab data according to MPEG standards to create

video dat g g audi @At epsubeRiet Ung @Rt RoxARd spARIIRERRE i Rhar mati on
packs. After this, the egltor creates VOB units and VOBs wusing the

nogl i near yediting FRChiee siha edht apdakeo tassiseks valteeMBDko tbhe VOBS.
Al so, the editor creates PGC 10 information #1, #2, #3, ..., #n, a VM
title seakghueoihtieh rephleented "pavi deanndiapdny Todeedi tor then | oads
these sets of data into the nmenory of a workstation. The data is converted
into |ogical dafaesequenaténgso thehatrorkessdagaadyaneesr ¢eod sitert 1936 | e ar ea.
The logical 15 data sequences are recorded onto a nmedi um such as the
magneti c wheee then sysiesr dederoipleys vbeithgat #heeglioress d1sPH&Yphysi cal
data sequences include volunme data with ECC (Error Check Code),
Ei ght - t 0- Siofee ¥PDe0¥e Peroscaandisalay medene andadfi §Car &8€and | ead- out
area. A master opti cal
10 processing advances to step S139 where the pan
scan/letterbox conversion unit 95 is informed of pan scan
display mode, before the processing advances to step S161.
If in step S138, the read display mode MODx is not
pan scan display mode, the processing advances to step
15 S140, where the system determines whether the stored
display mode MODx is letterbox display mode. If so, the
processing advances to step S141 where the pan
scan/letterbox conversion unit 95 is informed of letterbox
display mode, before the processing advances to step S161.
20 In step S161, the logical channel number CHx stored
by the sub-picture channel register 754 and the display
mode number MODx stored by the video attribute register
755 are read. In step S162, the sub-picture substream
which has a substream ID that coincides with the

25 combination (CHx, MODx) of the numbers read in step S161

is determined out of the 32 substreams which can be
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20 disc is produced using the physical data sequences. Then, copies of the
master optical disc are manufactured by wusing a pressing machine.
Conventional CD nmanufacturing nmachines may be used for manufacturing the .
aboVe-constructed optical disc with 25 the exception of the processes
related to the generation of |ogical data sequences for the data
construction of the 102 present invention. These manufacturing nethods are .
descri bed jip1Heieliane Nakajvoms amtiki Hej de®gawdne8Chypaetf erBiisg Bokuhon",
Chnu Ltd. and Applied Physics Society Optics Meeting: Optical Disc System
Asakur a SheleRubSpemiRit mabpApp! iieforaas iBne ofulPGOTEdife roptticatkdi sc of
the present invention stores high inpact w de-screen TV video titles and
allows t haifayvarakiteraidstin sl MECania fogtraitiiong beff fexc i Sopt @R 10
titles. The reproduction apparatus and nmethod of the present jnyention

al | ow t he thep rcathidiniedn nofnkelre @By e MPIDIQ @FF%WP%%ﬁpmb&ﬂ%&éﬂ%@

equi pnent with limted nenory capacity. 15 Although th resent invention
ha$ been fawbstredesdDshe®ByY WP SRRSEHANE LG a“PEF?ner e to the

acconpanyi ng drawings, it is to be noted that various, c

modi f i cat i trigam %@ dfpreemaite s FeSET =g 19% 4 isr?%ﬁwtere}?{]ﬁher etore,
unl ess such changes and 20. nodi fi catj.ons depart 1 of the
present MRREL iTHE & <hodt FH5P céblﬁéskt'r lY’elg%ast}{)ééiqgr%g &ﬁ'cl uged t her ei n.
103 selecting unit 122 and the sub-picture decoder 88 being

instructed to discard sub-picture packs with other

10 substream IDs.
As described above, when the switch display mode key
915 is pressed, the display mode MODX stored in the video
attribute register 755 is incremented, a switching of
display mode is performed by the pan scan/letterbox
15 conversion unit 95, and the sub-picture data to be decoded
is selected in accordance with the newly set display mode.
By doing so, even if the user requests a switching’of
display mode during the reproduction of a video title, the
sub-picture data which includes a display command that
20 sets the superimposing position for the new display mode
will be selected.
The following is an explanation of the case when the
user presses the "switch sub-picture channel" key 914
during the repeated retrieval of VOBs in steps S$166-S170
25 in the flowchart of Fig. 24C. When the "switch sub-

picture channel" key 914 is pressed, the judgment "Yes" is
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~_sub- picture data are "9 recorded, wherein each set o

What is clainmed is: 1 1. A nultinmedia optical disc for recording main video
data 2 which is conposed of a sequence of a plurality of sets of 3 frane
data, each set of frane data being processed 4 beforehand to enabl e display
- at an aspect ratio specified 5 out of a plurality of aspect ratios, -
~~ Wherein the 6 nultinmedia optical disc conprises: 7 a strean1area in which

streanms madeewpP i9f stkhp Fick n¥ dee Q%B%eQEQnﬁ MR ?e%yt%f of

sub plcture dat a

i ncludes g1740 %eEh%ffh%thBr@aﬁﬁ @ng 8@l Olrepoidivnatie Hah¢oridon 11
showi ng a display position of the sef’ of tel-op data; and "12 a control

area in WeisChed eRPhdhal h¥tBbrPahkl BoS eh als},% ?ehoafe fiesPloay mRde

information and a set of sub-picture 14 indicafing infofmation are

recorded, btenWbekekBagsagh sehtofindichil prelde caker WAkl guaghews a 16
speci es of di spl ay nethod according to which the frame 17 data is to be

preocessed"fNor ascaseenwhand: htef pabeegstiag id8vdacededof sawpt Isa7%ai n vi deo
data is displayed at one of 19 the plurality of aspect ratios, 20 and
wher ei n edchssep SL78ubipi ¢sudetiemtiicatli whe2herntbemawianhsisals a set of
sub-picture data, out of the 22 plurality of sets of sub-picture data in a
same st repicayrelBeyh8ldnhasybden vaeasedhi sh ithetudes thesptreskentoor di nat e
24 information which coincides with the species of display 25 nethod shown
by the di spsgythedaudghentiat'Yes" ie4given @hd tbkt predesasdpui cal disc of
Claim1, 2 wherein the plurality of aspect ratios includes 114:31' 3 and
"16: 9", advances to step S176. 1In step S176, the logical channel
10 number CHx stored in the sub-picture channel register 754
is read and is incremented. Next, in step S133, the
display mode information MODx stored in the video
attribute régister 755 is read. In step S162, the sub-
picture substream which has a substream ID that coincides
15 with the combination (CHx, MODx) of the read numbers is
determined out of the 32 possible substreams which can be
included in the VOB. This is determined by referring to
the sub-picture mapping information of PGC informationi#k
which is stored in the PGC information buffer 75. When
20 the combined number (CHx, MODx) is mapped onto one of the
substream IDs, only the substream packs with this
substream ID (hereinafter referred to a substream ID (CHx,
MODx) are decoded in step S163, with the sub-picture
selecting unit 122 and the sub-picture decoder 88 being

25 instructed to discard sub-picture packs with other

substream IDs. In step S177, the incremented channel
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4 and wherein the frane data is processed according to 5 one of the
foll ow ng species of display nethod: 6 w de-screen tel evision node in which
i mages with an 7 aspect ratio of 16:9 are displayed on a display screen 8.
with an aspect ratio of 16:9; 9 standard television node in which i mages -
with an 10 aspect ratio of 4:3 are displayed on a display screen with 11
an aspect ratio of 4:3; 12 pan scan node in which images wth an aspect

rati o of nlfbes 9Cixe disspltaped once digeinayns cheesud-dicovraspect 14 ratio
of 4:3 after trimmng to give 4:3 aspect ratio 15 inmages; and 16 |etterbox
di spl ay mathennelwriegfi siteagd$4awi th an aspect 17 ratio of 16:9 are di spl ayed
on a display screen with an 18 aspect ratio of 4:3 after processing to add
corrective 19asnegesribedlladonea,t Wit & heptswddlehdissib-@fi cBluadiem 2, wherein
each 2 set of sub-picture data includes at |east one of the 3 follow ng
types of cherdiedatkeyi 9fldr iwmt paessédii dédres dogeatle lcdingiedn nmpdercoor di nat e

information 5 for setting a display position of tel-op data when the 105 6
7 8 9 10 Bftorediin the sub-picture channel register 754 is

incremented, a switching of the logical channel number is
performed by the pan scan/lefterbox conversion unit 95,
and the sub-picture data to be decoded is selected in
accordance with the newly set channel number. By doing

10 so, even 1f the user requests a switching of display
language of subtitles during the reproduction of a video
title, the sub-picture data which includes a display
command that sets the superimposing position for the new
display language will be selected.

15 Figs. 27A to 27D show the combined images given by
combining the main image and the sub-picture in the four
display types shown in Fig. 20.

For the first display type which corresponds to the
case when the aspect ratio of the screen is 16:9 and the

20 video materials have been adapted for wide-screen display,
the DVD player 1 superimposes the English subtitles
"Penguin" at the superimposing position (Xwl, Ywl) to
(Xw2, Yw2) shown in Fig. 13C which is unique to wide-
screen TV display mode. As can be seen from Figs. 27A and

25 27C, the subtitles are superimposed at a position in wide-

screen TV display mode which protrudes into the area
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14 15 16 17 18 19 20 franme data is processed according to w de-screen

tel evision node; standard television node coordinate i nformati on for
setting a display position of tel-op data in a coordinate systemfor

di spl ay according to standard tel evision node; pan scan node coordi nate
information for setting a display position of tel-op data in a coordinate

system [ ofr1dhall % BeROLdLATL B RA0 AEAL MUR: 2ad alierhax e

coordi nat € i ntrorna nfor Set I'splay positio

control aréa“is arranged suc cture 1 n

tel-op data in a

di nat g. f i2s,pl ' |
coordi nat g;3¥sL6My %gw R s%ﬁa%%f %g lk}ggglﬁgy ke g% )

I'cating I nformation

gﬁprein t he

whi ch i ndiggahes ;amag FfﬁﬁlSHQFpB%t%hg @ﬁbﬂht%%tgi%ﬁ des rWede 18 g

tel evi si on nmode coordinate infornation is paire

with 21 display node

informatign whieh;sbeweavadecper 8881 t4ént 8hewhsiianFigde27a3 sub-picture

I ndicating information which indicates a 2'| set of sub-picture data that

i ngl udes standaog tokekiesboad didphage tgper dhiahe cofirespahiden tios thai red with
di splay node 26 information which shows standard tel evision node, 27

sub- pi ct urasiengheat ithe ditelagt modewiisch4i:3dileatesbax"2@nsetthef sub-picture

data that includes pan scan node

video materials have been adapted for wide-screen display,

the DVD player 1 superimposes the English subtitles

"Penguin" at the superimposing position (Xbl, ¥Ybl) to

10 (Xb2, Yb2) shown in Fig. 13B which is unique to letterbox

display mode. As shown in Fig. 13B, the subtitles

1
"Penguin" are superimposed at a position which is neatly

positioned over the corrective image. By setting the

superimposing position of RLE code sequence fll in this

15 way, the subtitles can be displayed in letterbox display

mode at a position which does not overlap the main image,

with this being shown in Fig. 27B.

For the third display type which corresponds to the

case when the display mode is "4:3 pan scan" and the video

20 materials have been adapted for wide-screen display, the

DVD player 1 superimposes the English subtitles "Penguin"

at the superimposing position (Xpl, Ypl) to (Xp2,

shown in Fig. 13A which is unique to pan scan display

mode. As shown in Fig. 13A, the subtitles have been

25 superimposed at a position which has been shifted somewhat

to the left so as to not protrude into the trimmed area.
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29 coordinate information is paired wth display node 30 information which
shows pan scan node, and 106 31 32 33 34123456789 10 11 12 13 14
sub-pi cture indicating information which indicates a set of sub- pi cture
data that includes letterbox node coordinate information is paired with-
di splay node information which shows |etterbox node. 4. A multinedia
optical disc for recording nmain video data which is conposed of a sequence
of a plurald tay refsulsst shef dukani ldat alo ewdth et Wi Helme teimmaskiang
processed to enabl e display at an aspect ratio specified out of a
plurality «of @spést pradpersly whendiayade arlshawdiin dpd ca7C-
For the fourth display type which corresponds to the
case when the aspect ratio of the screen is 4:3 and the
5 video materials have not been adapted for wide-screen
display, DVD player 1 superimposes the English subtitles
"Big Fish" as shown in Fig. 27D.
With the present embodiment of the invention
described above, a multimedia optical disc can be achieved
10 where information for the selection of sub-picture
information, in accordance with the settings of display
mode and sub-picture channel number, is stored for each
unit of PGC information. As a result, a disc reproduction
apparatus can change the substream ID by which the
15 selection of sub-picture information is made for every PGC
information unit.
As one example, in one set of PGC information, the
substream ID#1 can represent English subtitles and
letterbox display mode, substream ID#2 can represent
20 English subtitles and pan scan display mode, and substream
ID#3 can represent English subtitles and wide-screen TV
display mode. Even so, in a different set of PGC
information, all display modes can be set at, say,
substream ID#2 by changing the sub-picture mapping

25 information in the PGC information. This corresponds to

the case where the subtitles are centered on the screen
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disc conprises: a streamarea in which streanms made up of the nmain video
data and a plurality of sets of sub-picture data are recorded, wherein
each set of sub-picture data includes a set of tel-op data and a set of
coordinate information showing a display position of the set of tel-op
data; and a control area in which a plurality of ‘sets of scenario
information are recorded, wherein each |ogical channel nunber if used to 15
cl assi fy ansetscofarsuBapioeilyr eniaf flestesl & &he peJectort SHSPLRY of a set of
tel-op data; 17 wherein each set of scenario information_ is conposed 18 of

a set of metda.evadls ianfresweiti. omldhSdised axdmosiese agt VEE %S0 ecorded in

the stream area, a set of selection 20 condition information for each s

. ! et
of sub;pu@wuﬁér@@ma, 21 the selection condition information show ng a
selection 107 22 23 211 25 26 27 28 29 30 31 32 33 .34

The present invention has been descri ed in terms of

5 one specific embodiment, although it should be obvious
that several modifications are possible within its scope,
provided they are still reléte to a system which avoids
the displacement of a sub-picture when switching display
mode. Examples of possible modifications are given below.

10 (a) The present embodiment describes the case where a
digital video disc (DVD) is used as the multimedia optical

|

disc, although any other type of recording media which can
store a plurality of sub-pictures multiplexed with video
data may be used. The reproduction device is also

15 described as reproducing a DVD, although so long as it
receives information in which a plurality of sub-pictures
are multiplexed with video information, this need not be
the case. The reproduction device may instead include a
reception means for receiving data communication. An

20 example of this communication would be a digital broadcast
of a MPEG stream using satellite broadcasting. Here,
frequency multiplexing and time axis multiplexing are
available as methods for transmitting a plurality of MPEG
streams to allow selective reproduction. In the time axis

25 multiplexing method, selective reproduction is performed
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35 36 37 38 39 condition for selecting a set of sub-picture data which is
to be used when streans are read according to a set of retrieval
information, and a set of branch information showing a set of scenario .
i nformati on which should be selected after all of the streans indicated by
a present set of retrieval information have been read, wherein the

sel ection condition information includes a plurality of groupings of a

| ogi cal chanweiitdngbdexr fhesbrogficassppiy thedeeilfrseRaliPEr, SHF¢2R set of
sub-picture indicating information;, wherein a set of display node

i nf or mat i endsFEmECFUCiPEcitbe SLrePTpWRENNEthdd LLEBFEERGSo which the frane
data is to be processed for a case when the frane data decoded fromthe
mai n video data is displayed at one of the plurality of aspect ratios, and

sherel n a6t of Yy pralice LAdiaating LAtouTRLoRekticakes g el o

ura Set's of sub-picture data

| ngl uded iQe@aé%p%%ﬁpt%t@%@nggrg%ﬁ ?ﬁ%%l&&dﬁgdgah§e ki seelildeldd a& pai ring

411 of a Fbglca channel "nunber e spécles of display 42 nethod shown

by the d!%Bk@%g”Qﬁ% Lk QnTaL10R 2% 31 D189 @C OB 280 RGN @.splay: The

mul ti medi a optical disc of aim4, wherein the 2 plurality of aspect

rati os ingl¢desr 4'edtedddx HsPlaydndat08although in reality, there
are cases where the video content is unsuited to trimming
or reduction, making it necessary to clarify such

10 limitations. To overcome this problem, "display mode

information", which shows whether letterbox or pan scan
display modes are aﬁailable, can be includeﬁ in the video
title set management information to prevent the user from

selecting letterbox or pan scan display mode where

15 inappropriate.

(c) The VOB position information table of the present
invention has been described as a list of storage
locations for VOBs, based on which the disc reproduction
20 apparatus reads VOBs, although by storing partial areas of
the storage locations of the VOBs in this table, the
optical pickup can be made to read only part of the VOBs,
such partial reading being known as "trimming". These
trimmed parts of VOBs are indicated in units called cells.
25 By doing so, by indicating partial areas in the VOB

position information, only part of a VOB is used as a core
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3'15678910I1I 12 13 14 15 16 17 18 | wherein the frane data is
processed according to one of the follow ng species of display method:

wi de-screen tel evision node in which images with an aspect ratio of 16:9 .
are displayed on a display screen wth an aspect ratio of 16:9; standard
tel evision node in which images with an aspect ratio of 4:3 are displayed
on a display screen with an aspect ratio of 4:3; pan scan node in which
i mages Wi thhan, asPagiat aid Oireddt Yrarthdli ot ayieshen with syhayh screen with
an aspect ~ratio of 4:3 after trimming to give 4:3 aspect ratio inmages;
and | et t erpyedlisdt &yi AMslandd) WS hedrragesnadd h an aspect

(d) In the present embodiment, the subtitles are

5 described as being composed of image data, although it is
equally possible for the sub-picture to be composed of
vector graphics, or three—dimensional computer graphics
(CG). By doing so, games which use compressed video
footage and computer graphics can be achieved using the

10 present disc.

'

(e) In the present embodiment, a VOB unit consists of one
GOP, although it should be needless to say that if the
stored video information has a reproduction time of about

15 one second, a VOB unit may consist of two or three GOPs
with a very short reproduction time. 1In this case, one
management information pack is set before such a plurality
of consecutive GOPs. The management information pack is

then effective for the plurality of GOPs.

20
(f) In the present embodiment, PCM data and AC-3 data are
used as the audio data, although any other format which
may be interleaved into a system stream may be used, with
examples of such being compressed PCM, MPEG audio data,

25 and MIDI data.
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ratio of 16:9 are. displayed on a display screen with an aspect ratio of
4.3 after processing to add corrective inages. 6. The nultinmedia optical
disc of Claimb5, wherein each 2 set of sub-picture data includes at |east ..
one of the 3 following types of coordinate information: /1 w de-screen

tel evision node coordinate information 5 for setting a display position of
tel -op data when the 6 franme data_js processed accordinﬁ?Io w. de-screen 7 -

t el evi si on(dodein &ha RKRFIP T ARRALTUH tro B EH Ui LI M ETHEtTon for 9
i spl Ay ackUrAi R PN i PR ST o, SS90 T SRan RS cbor di nat e
coor di nat G SyStEm 48 - 1 FASET Sy SRR dF T o pAICEHE SRS G 14

ol -op datdhte sudorth ridie SHErEH o7 s o Shrts as Al HeRSE L box
o rol ' arth Sre LR RS 1o St e R T R R

i ndi cat es gih%% éﬁ%nﬁ@Cf“ -fg?}ggg L fn & Mot o h HES HAL SuNE L - BBEC L Nmat

tel evi si on” D COOor di hat nformation 1s paired wth 22 display node

| nf O Mati O WoLEh S00VEnYH He- 68 GRDy iy 51 €8¢ Ofta 6@ Uean 2 submpluedr e

i ndi cating rnformation Indicates a 25 set of sub-picture data that

i ncl udes spandardal gl gytsi oha SGoPoercper dheat €oi pbo Mabl oimedipai red with
di spl ay node
data.

10

(h) In the present embodiment, management information
packs are included in VOBUs in units of GOPs, these being
the units of reproducing moving picture data. However, it
should be obvious that if the method for compressing

15 digital moving pictures changes, the unit of the
management information pack changes according to the

compression method.

Finally, a method for producing the optical disc used
20 in the present embodiment is described. The editor
prepares master tapes, such as video tapes of various
shots filmed with video cameras and music tapes in which
songs and sounds are recorded live. The moving pictures
and sounds in the tapes are digitized and loaded into a

25 nonlinear editing machine. The editor creates menus and

items using application programs, such as a graphic editor
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27 informati on whi ch shows standard tel evision node, 28 sub-picture
i ndicating information which indicates a 29 set of sub-picture data that
i ncl udes pan scan node 30 coordinate information is paired with display
node 31 information which shows pan scan node, and 32 sub-picture -
i ndi cating informati on which indicates a 33 set of sub-picture data that
I ncl udes | etterbox node 34 coordinate information is paired with displ ay
node 35 ipdoorinded am win cddishiows naeitiatdoanrddepdddudes? Bded &hd 2 3 4 5
6 712356738
sounds frame by frame. The editor also creates management
information packs including Highlight commands using a GUI
generator or the like. The editor then encodes the above
5 data according to MPEG standards to create video data,
audio data, sub-picture data, and management information
packs. After this, the editor creates VOB units and VOBs
using the nonlinear editing machine. The editor also
assigns numbers to the VOBs. Also, the editor creates PGC
10 information #1, #2, #3, ..., #n, a VM title search pointer
table, and a video manager. The editor then loads these
sets of data into the memory of a workstation.
The data is converted into logical data sequences so
that the data is recorded in the file area. The logical
15 data sequences are recorded onto a medium, such as the
magnetic tape, then converted to physical data sequences.
The physical data sequences include volume data with ECC
(Error Check Code), Eight-to-Sixteen conversion, and data
in the lead-in area and lead-out area. A master optical
20 disc is produced using the physical data sequences. Then,
copies of the master optical disc are manufactured by
using a pressing machine.
Conventional CD manufacturing machines may be used
for manufacturing the above-constructed optical disc with

25 the exception of the processes related to the generation

of logical data sequences for the data construction of the
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9 7. The nmultinmedia optical disc of aim6, wherein the sets of tel-op
data in the plurality of sets of sub- picture data are sets of subtitles
for different |anguages and wherein the |ogical channel nunbers are
nunbers for classifying the sets of sub-picture data according to the

| anguages of the subtitles. 8. The nultinedia optical disc of daim?7,
wherein the streamarea and the control area are fornmed on a surface of
an i nf or mRYFEN AyEIVeRHRi n ThRSe ManWe s B ing drefRods RFRd bet ween a
first transparent substrate and a second transparent substrate, each of
the first desgeikednin HeimaratNalkmiingar@dbhePrit L85 entCIWREtat e
having a thickness range of 0.5mmto_0.7nm 9. The nultinedia optical disc
of O ai m Pisthddtuhame Qe dp-datand RPRiRR | PREEEFS sBRSBEXub- pi cture
data is one of the follow ng; character strininnfornation for w de-screen
t el evi si orPRipHEs MR- e LR Hak et Tt $ontAS kiR a1 Rt ri ng
information for standard tel evision node which uses the sane predeterm ned
fomt; character string information for pan scan node which uses the sane

predetermaed font., %ﬂg&ag@oﬂ,} 12 13 14 15

The multimedia optical.disc of the present invention
stores high impact wide-screen TV video titles and allows
the favorable distribution and retailing of such optical

10 titles.

The reproduction apparatus and method of the present

invention allow the reproduction of the abéve disc by low

cost household AV equipment with limited memory capacity.

15 Although the present invention has been fully
described by way of examples with reference to the
accompanying drawings, it is to be noted that various
changes and modifications will be apparent to those
skilled in the art. Therefore, unless such changes and

20 modifications depart from the scope of the present
invention, they should be construed as being included

therein.
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16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 character string information
for letterbox nobde which uses the same predeterm ned font, and wherein the
plurality of sets of selection condition information recorded in the
pontrol area are such that sub-picture indicating information which
indicates the character string information for wide-screen television
node is paired with the display node information showing w de-screen
teIeV|S|wﬁaﬁDQg,c&ubmpdcﬁane i ndicating information which indicates the
character string information for standard television nodeis paired with
the di sphay amade tii fledri mabpat cahodi 5g ForaneapactBloTRPoN e LoLdp- picture
I ndicating information which indicates the character string ihfornation
for pan sgagnmde composed of a sequence of a plurality of sets of

3 frame data, each set of frame data being processed

4 peforehand to enable display at an aspect ratio specified
5 out of a plurality of aspect ratios, wherein the

6 multimedia optical disc comprises:

7 a stream area in which streams made up of the main

8 video data and a plurality of sets of sub-picture data are
9 recorded, wherein each set of sub-picture data includes a
10 set of tel-op data and a set of coordinate %nformation

11 showing a display position of the set of tel-op data; and
12 a control area in which a plurality of pairings of a
13 set of display mode information and a set of sub-picture
14 indicating information are recorded,

15 wherein each set of display mode information shows a
16 species of display method according to which the frame

17 data is to be processed for a case when the frame data

18 decoded from the main video data is displayed at one of
19 the plurality of aspect ratios,

20 and wherein each set of sub-picture indicating

21 information shows a set of sub-picture data, out of the
22 plurality of sets of sub-picture data in a same stream as
23 the main video data, which includes a set of coordinate
24 information which coincides with the species of display
25 _method shown by the display mode information.
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paired with the display node information showing pan scan node, and
sub-picture indicating information which indicates the character string
information for letterbox node is paired with the display node i nf or mati on
showi ng |l etterbox node. | 10. A reproduction apparatus for a nmultinedia |

opti cal

2di sc,wherein the nultinmedia optical disc has 3a stream area which

I ncl udes main video data, which 4is an arrangenent of a plurality of s
' ets
of frane data 112 56 7 8 9 10 11 12 13 14 15 16 17 18 18 20 21 gz 23

l

2

10

11

12

13

14

156

16

17

18

2. The multimedia optical disc of Claim 1,

wherein the plurality of aspect ratios includes "4:3"
and "16:9",

and wherein the frame data is processed according to
one of the following species of display method:

wide-screen television ﬁode in which images with an
aspect ratio of 16:9 are displayed on a display screen
with an aspect ratio of 16:9;

standard television mode in which images with an
aspect ratio of 4:3 are displayed on a display screen with
an aspect ratio of 4:3; |

pan scan mode in which images with an aspect ratio of
16:9 are displayed on a display screen with an aspect
ratio of 4:3 after trimming to give 4:3 aspect ratio
images; and

letterbox display mode in which images with an aspect

ratio of 16:9 are displayed on a display screen with an

aspect ratio of 4:3 after processing to add corrective

images.

3. The multimedia optical disc of Claim 2, wherein each
set of sub-picture data includes at least one of the
following types of coordinate information:

wide-screen television mode coordinate information

. for setting a display position of tel-op data when the
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24 25 26 27 28 29 which has been processed to enable display at an

~ratio specified out of a plurality of aspect ratios, andpa yplurali?ipg?t
sets of sub-picture data, which each include a set of tel-op data and a .
set of coordinate information for a display position of the set of tel-op
data, and a control area which includes a plurality of pairings of display
node information that shows a species of display nethod for processing
feane dattxamshideliahds Drecesseco@cgorFdndt vé Wa0® ~Ficd&6data in a stream
for display at one of the plurality of aspect ratios, and sub- picture

i ndi cat i ng lierfierinmt moweshi ch indi cates one set of sub-picture data, out of
a plurality of sets of sub- picture data included in a same st eanlés t he
mgi n video i ragmdasd telievilsiges moser gioeatd nafo i REOrER tHedt “%or r esponds
to the speci es §hpmn by display node information, the reproduction

appar at us etanprg si m;spiaynmﬁsmﬂloﬁi@%Uﬁeﬂdppbﬁﬁﬁéaﬂmyar§£ﬁﬁﬂjqﬁﬁﬁh fromthe
nmul timedia optical disc; a drive nechanismfor driving the optical pickup;
fior st comtyrsalelri rigp e lagh asOMICBING 1F§ tHéndidnge t HEHSM™G SHave t he
optical pickup read data froma control area of the optical disc; a buffer
flar storing atdreastanymedsetCost Hingiieay sg@ation ror setting a

12 display position of tel-op data in a coordinate system for
13 display according to pén scan mode; and

14 letterbox mode coordinate information for setting a
15 display position of tel-op data in a coordinate system for
16 display according to letterbox mode, ‘

17 and wherein the control area is arranged such that

18 sub-picture indicating information which indicates a
19 set of sub-picture data that includes wide-screen

20 television mode coordinate infqrmation is paired with

21 display mode information which shows wide=-screen

22 television mode,

23 sub-picture indicating information which indicates a
24 set of sub-picture data that includes standard television
25 mode coordinate information is paired with display mode

26 information which shows standard television mode,

27 sub-picture indicating information which indicates a
28 set of sub-picture data that includes pan scan mode

29 coordinate information is paired with display mode

30 information which shows pan scan mode, and
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information and one set of sub-picture indicating 113 30 information
included in the data read according to control 31 by the first controlling
means; 32 second controlling neans for controlling the drive 33 mechani sm.
to have the optical pickup read a streamfrom 34 the optical disc; 35 a-

di splay setting register for storing display style 36 information show ng
a species of display nethod by which

] . 37 frane _data is. - r.ocessed; 38 .
&lvi deo decodépbf@ﬂCG@é@dPHSlEEFﬁnQi&Egoag?glpﬁcwuégh l§§lgﬁt?ﬁe%3tream
read fromthe optical disc into frane data; 4 t NI means for
138f er r i ngetoodesybopigitygeafats rhdé FﬁFgPﬁﬁﬁigﬁ%$ %F%gegggﬁ the data
stored in the buffer 42 and for, deterninin% S b-%h%&u%% Endicating
i3f or mat icow rad nafiec A PEGITAETAeR vist RedEES 4y Etéﬁg iformati on stored in 44
the display setting register; 45 a sub-picture decoder for decoding a set
¥ sub- 4®fﬁw@@ﬁﬂ@ndﬁpéqhnép@&ﬁe&eﬁieFPQXd@Panined sub- picture 47
indicating information into a set of tel-op data, out of a 48 plurality of
sets of sub-picture data included in the 49 streamread fromthe opti cal

di sc; 50 processing nmeans for, pr.ocessi j 51 based on
t He di splfay dt %Uéq%ﬁ%ﬂp%ﬁ%lordglﬁci %%trjhg%%;%éiﬂfsn&! gtr%r{gles)?itc%éj register;

ad 53, comhini,pg 1eans Jel AILANd 19 Jindieaodsd sk ol iely o op data

pﬁto the_ ! it rame data 1 n 55 accordance wi'th coordi nat e
! rilsf ormat Is%ﬂ:sl QJCE L%dreacxjneI réia%as,eteac]nl‘]’seEl:6 of frame data being processed

4 to enable display at an aspect ratio specified out of a

5 plurality of aspect ratios, wherein the multimedia optical
6 disc comprises:

7 a stream area in which streams made up of the main

8 video data and a plurality of sets of sub-picture data are
9 recorded, wherein each set of sub-picture data includes a

10 set of tel-op data and a set of coordinate information

11 showing a display position of the set of tel-op data; and

12 a control area in which a plurality of sets of

13 scenario information are recorded,

14 wherein each logical channel number if used to

15 classify a set of sub-picture in terms of an image content
16 of a set of tel-op data;

17 wherein each set of scenario information is composed

18 of a set of retrieval information showing addresses of

19 streams recorded in the stream area, a set of selection

20 condition information for each set of sub-picture data,

21 ~ the selection condition information showing a selection
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57123456789 10 11 12 13 14 15 16 17 18 19 1 2 of -

and for conbining the tel-op data and processed inages. 11§u$h2|cture data

reproduction apparatus of Caim10, wherein the display style information

stored in the display setting register is an indication for one of w de-

screen tel evision node, standard television node, pan scan display node

and | etterbox display node, and wherein the processing neang,ichudes: 1
a ic 1ls

22 condition for selecting a set of sub-picture ta w

23 to be used when streams are read according to a set of

24 retrieval information, and a set of branch information

25 showing a set of scenario information which should be

26 selected after all of the streams indicated by a present
27 set of retrieval information have been read,

28 wherein the selection condition information includes
29 a plurality of groupings of a logical channel number, a
30 set of display mode information, and a set of sub-picture
31 indicating information;

32 wherein a set of display mode informat{on shows a

33 species of display method according to which the frame

34 data is to be processed for a case when the frame data

35 decoded from the main video data is displayed at one of
36 the plurality of aspect ratios,

37 and wherein a set of sub-picture indicating

38 information indicates a set of sub-picture data, out of
39 the plurality of sets of sub-picture data included in a
10 same stream as the main video data, by setting a pairing

41 of a logical channel number and the species of display
42 method shown by the display mode information as a

13 selection condition.

1 5. The multimedia optical disc of Claim 4, wherein the

2 plurality of aspect ratios includes "4:3" and "16:9", and
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a pan scan conversion unit for converting, when the display style
information stored in the display setting register is an indication for pan
scan node, inages of the frane data decoded by the video decoder into

i mages with an aspect ratio of 16:9, before trinmng the converted inages
to give images with an aspect ratio of 4:3; and a letterbox conversion unit

for converting, when d g f O RGN n3ft ML
dah dfhe displa
S ttlng ﬁ&& th gf a |§h%? %#%er ox no§§t | mges of thepfréne
dat a decoded by .t he V|deo decodg;dl M th an aspect ratio of
16: 9, befd¥e NG SHIEET ge to e donverted i mages to give

CParm 11, 1 ur PHEE TS e s 19 "8 %“’% iR gy pparates o

6 aspect ratio of 16:9 are displayed on a display screen

7 with an aspect ratio of 16:9;

8 standard television mode in which images with an

9 aspect ratio of 4:3 are dispiayed on a display screen with
10 an aspect ratio of 4:3;
11 pan scan mode in which images with an aspect ratio of
12 16:9 are displayed on a display screen with an aspect
13 ratio of 4:3 after trimming to give 4:3 aspect ratio
14 images; and |

15 letterbox display mode in which images with an aspect
16 ratio of 16:9 are. displayed on a display screen with an
17 aspect ratio of 4:3 after processing to add corrective

18 images.

1 6. The multimedia optical disc of Claim 5, wherein each

2 set of sub-picture data includes at least one of the

3 following types of coordinate information:

4 wide-screen television mode coordinate information

5 for setting a display position of tel-op data when the

6 frame data is processed according to wide-screen

7 television mode;

8 standard television mode coordinate information for
9 ~ setting a display position of tel-op data in a coordinate
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9 10 11 12 13 14 15 16 17 18 19 receiving neans for receiving a user
setting of display style information; and updating means for updating the
display style information in the display setting register, when the :
receiving means has received a user setting of display style information.
13. A reproduction apparatus for a nultimedia optical disc, wherein the
mul timedia optical disc has a streamarea which includes main video data,
woi ch i Syan ear rfangenmptl aof axqoindialg thy oftasdies dofteflediks @2t #O9fHi ch has
been processed to enable display at an aspect ratio specified out of a
pliural ity of aspecicamiront, cardddnaltier dniftoyneft ioat oot sefi-igidctaur e dat a
whi ch each include a set of tel-op data and a set of coordinate ,

i af or mat iqarsp fagr pasditspiray Hasilt-iopn daftat He setcook dislatep sYAtE™ HRF a
control area in which a plurality of sets of scenario information are
rscor ded,diwhdresi meaotiiset tof pascar@n odefo®st i on is conposed of a set of

retrieval information show ng addresses of streans recorded in the
14 letterbox mode coordinate ianrmation for setting a
15 display position of tel-op dqta in a coordinate system for
16 display according to letterbox mode,

17 and wherein the sets of selection condition

18 information in the control area are such that

19 sub-picture indicating information which indicates a
20 set of sub-picture data that includes wide—qcreen

21 television mode coordinate information is paired with

22 display mode information which shows wide-screen

23 television mode,

24 sub-picture indicating information which indicates a
26 set of sub-picture data that includes standard television
26 mode coordinate information is paired with display mode
27 information which shows standard television mode,

28 sub-picture indicating information which indicates a
29 set of sub-picture data that includes pan scan mode

30 coordinate information is paired with display mode

31 information which shows pan scan mode, and

32 sub-picture indicating information which indicates a
33 set of sub-picture data that includes letterbox mode

34 coordinate information is paired with display mode

35 information which shows letterbox mode.
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stream area, a set of selection condition information for each set of

sub-picture data, the selection condition information show ng a selection
condition for selecting a set of sub-picture data which is to be used when
streans are read according to a set of retrieval information, and .a set

of branch information showing a set of scenario 116 20 21 22 23 24 2
28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 > 20

1 7. The multimedia optical disc of Claim 6, wherein the

2 sets of tel-op data in the plurality of sets of sub-

3 picture data are sets of subtitles for different languages
4 and wherein the logical channel numbers are numbers for

5 classifying the sets of sub-picture data according to the
6 languages of the subtitles. |

1 8. The multimedia optical disc of Claim 7, wherein the

2 stream area and the control area are formed on a surface
3 of an information layer, wherein the information layer is
4 formed between a first transparent substraté and a second
5 transparent substrate, each of the first transparent

6 substrate and the second transparent substrate having a

7 thickness range of 0.5mm to 0.7mm.

1 9. The multimedia optical disc of Claim 5, wherein the

2 tel-op data included in each set of sub-picture data is

3 one of the following:

1 character string information for wide-screen

b television mode which uses a predetermined font;

6 character string information for standard television
7 mode which uses the same predetermined font;

8 character string information for pan scan mode which

9 uses the same predetermined font; and
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13 44 45 information which should be selected after all of the streans
indicated by a present set of retrieval information have been read,
wherein the selection condition information includes a plurality of

groupi ngs of a logical channel nunmber, a set of display node i nformation,
and a set of sub-picture indicating information, each |ogical channel
nunber being wused to classify a set of sub-picture in terns of an inage
ggntent of thenhekrerrdataingachrsemaotiodi $pirayetmdeboknodeatirdehshowi ng a
speci es of display nmethod according to which the frame data is to be
processedsbar +acCanmeierdetbenfinade rdata decoded fromthe main video data
i's displayed at one of the plurality of aspect ratios, and a set of
syb- pi cture i pdisCathieRa innteenplluealiing oft segsacsetseleftsob- pi cture data,
out of the plurality of sets of sub- picture data included in a sane stream
a8 the naioRavitded id&bamaly ohetiicogdadpdir ithg cbnarbdgecsl ergnnel nunber
and the species of display method shown by the display nmpde information

- ag a sel eglchorthe@ndi tion, the reproduction apparatus conprising: an optical
pi ckup for optically reading data fromthe nultinedia optical disc; a

disi ve mechani smd-gii cdnine dgdtilve topi dalf opineitden whilicst 1065819 ng means
for controlling the drive nechanismto have the optical pickup read data
filpom a  aowrt rdla rarce rofs titiegogrifoaimadiion, fpr7wide-screen

17 television mode is paired with the display mode

18 information showing wide-screen television mode,

19 sub-picture indicating information which indicates
20 the character string information for standard television
21 mode is paired with the display mode information showing
29 standard television mode,

23 sub-picture indicating information which indicates
24 the character string information for pan scan mode is

25 paired with the display mode information showing pan scan
26 mode, and

27 sub-picture indicating information which indicates
28 the character string information for letterbox mode is

29 paired with the display mode information showing letterbox
30 mode.

1 10. A reproduction apparatus for a multimedia optical

2 disc, wherein the multimedia optical disc has
3 a stream area which includes main video data, which
q . is an arrangement of a plurality of sets of frame data
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46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 6'1 65 66 67 68 69 70
71 a buffer for storing a set of scenario information included in the data
read according to control by the first controlling neans; second
confrolling means for controlling the drive

5 which has been processed to enable display at an aspect

6 ratio specified out of a plurality of aspect ratios, and a
7 plurality of sets of sub-picture data, which each include
8 a set of tel-op data and a set of coordinate information

9 for a display position of the set of tel-op data,

10 and a control area which includes a plurality of

11 pairings of display mode infofmation that shows a species
12 of display method for processing frame data, which has

13  been decoded from the main video data in a stream, for

14 display at one of the plurality of aspect ratios, and sub-
15 picture indicating information which indicates one set of
16 sub-picture data, out of a plurality of sets‘of sub-

17 picture data included in a same stream as the main video
18 image, which includes coordinate information that

19 corresponds to the species shown by display mode

20 information,

21 the reproduction apparatus comprising:

22 an optical pickup for optically reading data from the
23 multimedia optical disc;

24 a drive mechanism for driving the optical pickup;

25 first controlling means for controlling the drive

26 mechanism to have the optical pickup read data from a

27 control area of the optical disc;

28 a buffer for storing at least one set of display mode
29 information and one set of sub-picture indicating
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mechani smto have the optical pickup read a streamfrom the optical disc;
a display setting register for storing display style information shomfng1a
speci es of display nmethod by which frame data is to be processed; a

| ogi cal channel nunber register for storing a setting of a Iogicel channel
nunber; a video decoder for decoding nmain video data included in the

streanfread fromthe optical dis nto frane
rf er ri ngntfe r&ettd ogf Il (de %loorrcfiq'l cI ude | r%rgtiﬁgs ror

scenario information stored.i,n the buffer and for determ ning sub-picture

!satiglrggt: ﬁ Ltﬁfeodrfrfﬁltﬁtoﬁ%r&flééfgné‘}e@e’ss with display style information
e |sp ay sett] t d
chann&leSansh y r(ﬂjgg. re(%n Ans F‘%)Srl Céa%cc'r%(i'l ‘T‘ﬁg WH o RfLsent

| 8gi cal ¢hanne
er register; a
sub-picture decoder f r dec d| n t of b- tur, cat
]%aatn@ ed b
tHe det erAGHEd st W © |§Lg I Cfﬁl%rratei%!cgfl |nsfto a seftﬂ%f tel - py
q§ta, out of a pl%nélfﬁy of sets of sub-picture data included in the
stir eam r &dtf ¥ control by the second controlling means; 118 72

73 74 75 76 77 7
35 a éasplay setting register for storing display style

36 information showing a species of display method by which
37 frame data is to be processed;

38 a video decoder for decoding main video data included
39 in the stream read from the optical disc into frame data;
40 determining means for referring to sets of display

41 mode information included in the data stored in the buffer
42 and for determining sub-picture indicating information

43 which coincides with display style information stored in
44 the display setting register;

45 a sub-picture decoder for decoding a set of sub-

46 picture data indicated by the determined sub-picture

47 indicating information into a set of tel-op data, out of a
18 plurality of sets of sub-picture data included in the

19 stream read from the optical disc;

50 processing means for processing images of frame data,
51 based on the display style information stored in the

52 display setting register; and

53 combining means for arranging the decoded set of tel-
54 op data onto the processed images of frame data in

55 ~accordance with coordinate information included in a set
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79 processing neans for processing imges of frame data, based on the
display style information stored in the display setting register; and
conbi ni ng nmeans for arranging the decoded set of tel- op data onto the
processed inmages of frame data in accordance with coordinate information
included in a set of sub-picture data and for conbining the tel-op data
and the processed inmages. 1 14. The reproduction ag aratys.of _C.aim13, 2
Bkier ei n bﬁesdbspﬂaVHSEyﬂétﬁnﬂ@ﬁnﬁPFoﬁ°§§bPéHgiFhFhE _BPS§F5§ 888t ing
register is an indication for one of wide- 4 screen television node,

st andar dprekesssdoamagde. pan scan 5 display node, and |etterbox display
node, 6 and wherein the processing neans includes: 7 a pan scan conversion
unit for converting, when the 8 display style information stored in the
di splay setting 9 register is an indication_for pan scan node, images of
the 10 fianfhdaraprdedvdsdobyapharati&oCdetddel Ato inmages with 11 an
aspect ratio of 16:9, before trinmmng the converted 12 i es.19 gi ve

i frages Wit h awh§§§é@tth&tﬁéséﬂaﬁ:§Fygﬁle§°5mPg998rﬁ 9r8§ﬁ38r§|8n unit for
converting, when the 14 display style information_stored i he di spl ay
sétting dg5pﬂégi§ﬁ§ﬁlp§ éﬁgﬂﬁﬁﬁéaﬂﬁoﬁpf6PdF8g?éPBo;°ﬁ088F P%agégeof 16 the
frame data decoded by the video decoggﬁgintg i mages 17 mﬁggnagc%%pect

rdti o of ST6egn KEL6Vd Sd8d AG9E’ cSRE e LP16VEETRE TOdes

5 display mode, and letterbox display mode,

6 and wherein the processing means includes:

7 a pan scan conversion unit for converting, when the
8 display style information stored in the disp}ay setting

9 register is an indication for pan scan mode, images of the
10 frame data decoded by the video decoder into images with
11 an aspect ratio of 16:9, before trimming the converted

12 images to give images with an aspect ratio of 4:3; and

13 a letterbox conversion unit for converting, when the
14 display style information stored in the display setting
15 register is an indication for letterbox mode, images of
16 the frame data decoded by the video decoder into images
17 with an aspect ratio of 16:9, before adding a corrective
18 image to the converted images to give images with an

19 aspect ratio of 4:3.

! 12. The disc reproduction apparatus of Claim 11, further

2 including:
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23456781234567 1235 imgetothe converted images to give

i mges with an aspect ratio of 4:3. 15. The reproduction apparatus of C aim

14, further including: first receiving nmeans for receiving a user setting.

of "display style information; and first updating nmeans for updating the .

display style information in the display setting register, when the

recei ving nmeans has received a user setting of disp Iag style I nformati on.
he

16. The reprodactivingppasnsusonf recaiwing, af upehepet gudf ng:

4 display style information; and

5 updating means for updating the display style

6 information in the display setting register, when the

7 receiving means has received a user setting of display

8 style information.

1 13. A reproduction apparatus for a multimedia optical

2 disc, wherein the multimedia optical disc has

3 a stream area which includes main video data, which
4 is an arrangement of a plurality of sets of frame data

5 which has been processed to enable display at an aspect

6 ratio specified out of a plurality of aspect ratios, and a
7 plurality of sets of sub-picture data, which each include
8 a set of tel-op data and a set of coordinate information
9 for a display position of the set of tel-op data, and

10 a control area in which a plurality of sets of

11 scenario information are recorded, wherein each set of

12 scenario information is composed of a set of retrieval

13 information showing addresses of streams recorded in the
14 stream area, a set of selection condition information for
15 each set of sub-picture data, the selection condition

16 information showing a selection condition for selecting a
(7 set of sub-picture data which is to be used when streams
18 are read according to a set of retrieval information, and

19 'a set of branch information showing a set of scenario
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second receiving means for receiving a number input froma user; and
updating nmeans for updating the |ogical channel nunber in the | ogical
channel nunber register, when the second receiving means has recei ved a
nunber input. 17. The reproduction apparatus of Claim16, wherein the
conbi ni ng nmeans includes: a plane buffer: a decoding unit for decoding a

di spl ay position gi , dj i.nf [ ' IS . '
JeiPor 55 o B ghuet AL SIS o el voed T e

21 streams indicated by a present set of retrieval

22 information have been read,

23 wherein the selection condition information includes
24 a plurality of groupings of a logical channel number, a

25 set of display mode information, and a set of sub-picture
26 indicating infdrmation, each iogical channel number being
27 used to classify a set of sub-picture in terms of an image
28 content of the tel-op data, each set of display mode

29 information showing a species of display method according
30 to which the frame data is to be processed for a case when
31 the frame data decoded from the main video data is

32 displayed at one of the plurality of aspect ratios, and a
33 set of sub-picture indicating information indicating a set
34 of sub-picture data, out of the plurality of sets of sub-
35 picture data included in a same stream as the main video
36 data, by setting a pairing of a logical channel number and
37 the species of display method shown by the display mode

38 information as a selection condition,

39 the reproduction apparatus comprising:

40 an optical pickup for optically reading data from the
41 multimedia optical disc;

42 a drive mechanism for driving the optical pickup;

13 first controlling means for controlling the drive
44 mechanism to have the optical pickup read data from a

15 ~control area of the optical disc;
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13 14 15 16 17 18 sub-picture data indicated by the sub-picture indicating
information; an arranging unit for arranging the tel-op data decoded by

t he sub-picture decoder at the display position in the plane buffer
decoded by the decoding unit; and a conmbining unit for conbining the
arranged tel-op data and decoded frane data. 18. A reproduction nethod for

reproduci ng streans, wherein streans are conposed,of .mai n_inage data which
i16 an arrangeﬁeh@féﬁrfﬁ@ﬁeSéaﬁénﬂh?cﬁeﬁa§fbé@ﬁnﬁféeeéggarmﬁglgplow di spl ay
by display screens of a plurality of aspect ratio gng sghs of
diib- pi ct dheldded vihi theedlefa FﬁéﬂuéécargépgoFOtQPpgﬁo atd an§ a set of
coordinate information for a display position of the set of tel-op data,
48i ng di $plrey sonérodfldngaliedRsthat shows a species of display nethod for
processing frane data, which has been decode fr8n1th mai,n.vi deo data in
a9stream for Segiosg] SPIET Odd NG MERS SpEGFacPry Tt é?ﬁegpergfﬁgg and sub-

pi cture indicating information which. indicates one se%r%% wpicture

it a, oumeshagisrutsl Weoft@ePQt&FaéuB-lc%iu& GF&°% 4L 85 hélfuded i n a same
stream as the main _video inage, which includes coordinate information that
@dr r espoikde OB HE s F8S%s shown by di splay node

52 a display setting register for storing display style
53 information showing a species of display method by which
54 frame data is to be processed;

5h a logical chénnel number register for storing a

56 setting of a logical channel number; ‘

57 a video decoder for decoding main video data included
58 in the stream read from the optical disc into frame data;
59 determining means for referring to sets of selection
60 condition information included in the scenario information
61 stored in the buffer and for determining sub-picture

62 indicating information which coincides with display style
63 information stored in the display setting register and

64 coincides with a present logical channel number stored by
65 the logical channel number register;

66 a sub-picture decoder for decoding a set of sub-

67 picture data indicated by the determined sub-picture

68 indicating information into a set of tel-op data, out of a
69 plurality of sets of sub-picture data included in the

70 stream read according to control by the second controlling

71 “means;
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38 39 40 41 42 43 44 the reproduction nethod including: a retrieving step
for retrieving a plurality of
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processing means for processing images of frame data,
pased on the display style information stored in the
display setting register; and

combining means for arranging the decoded set of tel-
op data onto the processed images of frame data in
accordance with coordinate information included in a set
of sub-picture data and for cbmbining the tel-op data and

the processed images.

14. The reproduction apparatus of Claim 13,

wherein the display style information stored in the
display setting register is an indication fgr one of wide-
screen television mode, standard television mode, pan scan
display mode, and letterbox display mode,

and wherein the processing means includes:

a pan scan conversion unit for converting, when the
display style information stored in the display setting
register is an indication for pan scan mode, images of the
frame data decoded by the video decoder into images with
an aspect ratio of 16:9, before trimming the converted
images to give images with an aspect ratio of 4:3; and

a letterbox conversion unit for converting, when the
display style information stored in the display setting
register is an indication for letterbox mode, images of

the frame data decoded by the video decoder into images

‘with an aspect ratio of 16:9, before adding a corrective
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conbi nations of display node information and sub-picture indicating
information; a receiving step for receiving a user indication of display
style information showi ng a species of display nethod to be used to
process the frame data; a video decoding step for decoding the main video
data included in a retrieved streaminto frane data; a determ ning step for
referring to the plurality of sets of dispLaé node info% tion retrieved
ilA the reegeetiongtéLeporNgrtsd dBRERR hPngLY sépagﬁsswﬁ-gﬁépure

i ndicating information which coincides with the display style information
riécei ved aispethe raédei ¢ifng :st-ep; a sub-picture decoding step for decoding
the set of sub-picture data indicated by the set of sub-picture

i ndicating information, out of the sets of sub-picture data included in
the retrieved stream a processing step for proc ssi%% igages of frame data
based on lBhe Tdies sleRy osiigitd onnpEPRERTES §fofddimn lne FUItESFay setting
register; conbining step for arranging the decoded set of tel- op data onto
t Be procéssdddimgges of frame data in accordance with coordinate
information included in a set of sub-picture.data and fort%gg%ighpg t he
t8l-op data afdrstt KeSSiTiess8GanFages. TEFs1Ving a user se

4 display style information; and

5 first updating means for updating the display style
6 information in the display setting register, when the

7 receiving means has received a user setting of display
8- style information. ‘

1 16. The reproduction apparatus of Claim 15, further

2 including:

3 second receiving means for receiving a number input
4 from a user; and

5 updating means for updating the logical channel

6 number in the logical channel number register, when the
7 second receiving means has received a number input.

1 17. The reproduction apparatus of Claim 16, wherein the
2 combining means includes:

3 a plane buffer:

1 a decoding unit for decoding a display position given

5 as coordinate information which is included in the set of
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sub~picture data indicated by the sub-picture indicating
information;

an arranging unit for arranging the tel-op data
decoded by the sub-picture decoder at the display position
in the plane buffer decoded by the decoding unit; and

a combining unit for combining the arranged tel-op

data and decoded frame data.

18. A reproduction method for reproducing streams,
wherein streams are composed of main image data which

is an arrangement of frame data which has been processed
to allow display by display screens of a pldrality of
aspect ratios, and sets of sub-picture data which each
include a set of tel-op data and a set of coordinate
information for a display position of the set of tel-op
data,

using display mode information that shows a species
of display method forlprocessing frame data, which has
been decoded from the main video data in a stream, for
display at one of the plurality of aspect ratios and sub-
picture indicating information which indicates one set of
sub-picture data, out of a plurality of sets of sub-
picture data included in a same stream as the main video
image, which includes coordinate information that
corresponds to the species shown by display mode

information,
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the reproduction method including:

a retrieving step for retrieving a plurality of
combinations of display mode information and sub-picture
indicating information;

a receiving step for receiving a user indication of
display style information showing a species of display
method to be used to process the frame data;

a video decoding step for decoding the main video
data included in a retrieved stream into frame data;

a determining step for referring to the plurality of
sets of display mode information retrieved ip the
retrieving step and for determining a set of sub-picture
indicating information which coincides with the display
style information received in the receiving step;

a sub-picture decoding step for decoding the set of
sub-picture data indicated by the set of sub-picture
indicating information, out of the sets of sub-picture
data included in the retrieved stream;

a processing step for processing images of frame data
based on the display style information stored in the
display setting register;

combining step for arranging the decoded set of tel-
op data onto the processed images of frame data in
accordance with coordinate information included in a set

of sub-picture data and for combining the tel-op data and

-the processed images.
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