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DESCRI PEI ON RECORDI AN
METHOD FOR ~ . -RECORDI NG DATA ON TH %@B%%Eﬁﬁﬁvg s6
APPARATUS AND METHOD FOR REPRODUCI NG DATA - Description Fpighb \IiHE _ I8G. |

MEDHOM 5 ~ Techni caf Sfe :
I nvention relates to a recording nedi um su : 'a"]"g) p"r?e pfl céﬁ g%}S&
for recording data of d| fferent obj ec Dzﬂﬁﬂ”‘f‘@@e Rived orpr E5B%08d - '

fAbstrace c or phgaq 1.hetadpdgad on..

on_the

dynam c i mage, é#h data, an apparatu
t he recordi ng rredpum a nethod of rec
recordi ng nmedium an apparatus forp rgapgqgiq;@lp@tnf\el aatp fromthe
recordi ng nmedium and a net hod of reprodUC|ng the data fromthe
recordi ng medium 15 Background Art
Hereinafter, when a nenu is prow ded in image data of video, an LD
(laser disk) an sel ect IRBCORIEING MEDIUM, APPARATUS AND METHOD FOR

RECORDING DATA ON THE RECORDING MEDIUM,

APPARATUS AND METHOD FOR REPRODUCING DATA

FROM THE RECORDING MEDIUM

Technical Field

This invention relates to a recording medium such
as an optical disk for recording data of different
object.and type of compressed dynamic image, voice

10 data, an apparatus for recording the data on the
recording medium, a method of recording the data on the
recording medium, an apparatus for reproducing the data
from the recording medium and a method of reproducing
the data from the recording medium.

15 _ Béckground Art

| Hereinafter, when a menu is provided in image data
of video, an LD (laser disk), an selection item is
superimposed on the displayed image by using a
character generator of a reproducing apparatus

20 irrespective'of the image or image data including the
selection item is prepared.

In the former case, when the numbe; of charactér
codes corresponding to an selection (or action item)
item is contained in the video data, the reproducing

25 apparatus can determined and display a position by
using the character generator, and the display color of

the character generator corresponding to the selection



superinposed on the displayed i mage by using a character generator
of a reproduci ng apparatus 20 I rrespective of the inage or inage data

i nc| udi ng t he selection itemis prepared. In the _
fofﬁﬁg case, when the nunber of character codes corresponding to an
selection (or action item ~ itemis gontained in the video data, the
reproduci ng 25 apparatus can determ néd and di splay a position by
~using the character generator, and the display color of t he
character generator corresponding to the selection

2 i t emigemr ééEQBQpBﬁdiﬁgt gs %ﬁbegéﬁgcwa‘o%m%!} R&n pe

altered in the case of use's selecfion, and hence t sel ect ed

result can be recagsezed by the Us8é. of use’s s@Qé@%an agaar Hehdet @hhe
vi deo data, the forner case 5 has di sadvant ages {hat the content and

the | anguage for selected desplaycag bBeraebgflized biewheangeir.are not

known and the preparation of the character generator
However, according to the video data, the former case

5 has disadvantages fhat the content and the language fer
displaying the selection item cannot are not known and
the preparation of the character generator
corresponding to the all in the reproducing apparatus
: is actually impossible.

10 | In the latter case, since menu data is formed as
the video image, no burden is loaded on the repfoducing
apparatus, but to recognize the selection item corre-
sponding to the user’s selected result, it is necessary
to call and display new image data corresponding to the

15 selection number, and hence it has disadvantages that
takes a time to display the new image for the
recognition and user’s erroneous operation will result.

Specifically, when the image data including the
selection result is prepared, it is necessary to

20 prepare the following three video data

(a) video data of the state that any of the
selection items "1. ABCDC" and "2. XYZ" is selected.
(b) video data of the state that selection item
"2. XYZ" is selected, and
25 (c) video data of the state selection item "2.
' XYZ" is selected. The reproducing apparatus selects

necessary image data and reproduces in response to the



(1

corresponding to the all in the reproducing apparatus Is actually
| npossi ble. 10 In the latter case, since nenu data is forned as
the video imge, no burden is | oaded on the reproducing appar at us,
but™~f o recogni ze the selection itemcorre- sponding to the user's
selected result, it is necessary tg call and display new i nage
data corresponding to the 15 sel ecti on” nunber, and hence it has

di sadvant ages that - . takes a tine to display the new image for the
recognition and user's erroneous operation will result.

Speci fically, whepsdfesis@peceedarese] tdi 88dthénce a menuSeELeéhobhaesul t
IS prepared, it is necessary to 20 prepare the follow ng three video

data © thd a)sei deoseBéetod tdeubtate tdfleatydotahhbe

selection itens "1. ABCDC' and "2. XYZ" is selected. (b)

vi deo data of thedbsdéplayédat sel ection item "2. XYZ" is selected,
and 25 (c) video data of the state selection item"2.

XYZ" is selected. The Hewewoeci by Q@pﬂr@@ﬂs,se¢@crspr0dUClngnEcgssaSylsnage

data and reproduces in response to the
5 executed, it takes a time of several seconds until the

menu screen reflected by the user’s selected result,

and it has disadvantages that it is anxious that the

user is not selected for a queue time of the beriod and

the possibility of executing the erroneous operation is
10 1ncreased

When the selection item of the menu is dlsplayed
on the reproducing apparatus, as the image data for
forming the menu, only the video data of the Staté
having no selection item may be prepared, and the

15 selection item to be displayed on the video data for
simply-forming the ménu is simultaneously recorded on
the correéponding character code, and hence the state
that the selection item is selected in response to the
selecting state bzﬂthe determination at the reproducing

20 apparatus side.

However, the size, the shape and the language of
the character to be represented as the selection item
aré all deterﬁined according to the capacity of the
reproducing apparatus. Thus, a tile manufacturer side

25 - for forming the menu can form only menu screen having a
limit, and it has a disadvantage that the load is

increased in the reproducing apparatus.



Di scl osure of the Invention _ The object of present invention
Is to provide a reproduci ng apparatus which can respond wth snal
burden on the apparatus real tine responsive to the 5 user's
seletted result by utilizing video data having vi deo data and
sub- pi cture data. : . The other opject of the present invention
isto provi de a reproduci ng apparatus in which various nenus

can be easily formed by altering highlight information 10 '
corresponding to the selection itemor action item of sub-picture

i mage, nanmely the color and thepaMisdste 0bf the InvehBfogharacter
raccording to the video data as the background i mage of the nenu

and the sub-picture datite object oPfpideese! BsvéRDioh eDs otoaptooidet em of
t he nenu. To acconplish the foregoing object, according to the
invention in a fiastepspduting heppatrstys ovhield @an responécwithngmaddii um
conpri si ng:
: burden on the apparatus real time responsive to the
5 user’'s selected result by utilizing video data having
video data and sub-picture data. |
The other.object of the present invention is to
provide a reproducing apparatus in which various menus
can be easily formed by altering highlight information
10 corresponding to the selection item or action item of
sub-picture image, namely the color and the contrast of
the character according to the video data as the
background image of the menu and the sub-picture data
of the selection item or action item of the menu.
15- | To accomplish the foregoing object according to
the present invention, there is provided a recording
medium comprising: a management area formed on a
partial area and a data area formed on the bfher area;
the data area recording at least one video data and at
20 least one sub—picture'data capable of being reproduced
in the same time zone as the video data; the at least
one menu information corresponding to various contents
of the video data to be used for confirming or
selecting and recorded by the video .data and the
25 sub-picture data; the video data fof constituting the

menu information being a background image and the

sub-picture data being an selection item or an action

This Sheet Has Been Réplaced
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(A) a plurality of data units which are reproduced in sequence, the

data units each being reproduced within a predeterm ned period of
time, each data unit including a data pack array and
coh%(ol pack, - 4da each of the data pack arrays i ncl uding

mul tiple data packs, the data packs conpri%ing reproduction data

I ncl uding at | east one of video data and sub- picture data; and (B) at

| east one menu information, forned fromthe reproduction data, being used
for confirmng contents of the video data and for selecting from anong the

video data, the vid&R; debReFONSEatAtbNGLRAI seDécthen TB8M bBf EhaBhteRon
representing a background I mge, the sub-picture data constituting part of

the menu infornmeitem ¢aMpESedtdNot@esob-picehest datai beimgndecandadt bnn
item the control pack being positioned before the data pack array
wi thin each data time tdsta asréa corntesponding to the video data.
| Brief Description of the Drawings
5 FIG. 1 is a schematic block diagram of an optical
disk apparatus according to an embodiment of the
present invention;
FIG. 2 is a detailed block'diagram of
the medhanical section of the disk drive unit of
10 FIG. 1;
FIG. 3 is a schematic perspective view of the
structure of an optical disk loaded in the disk drive
unit of FIG. 1;
FIG. 4 is a schematic diagram of a key/display
15 section in FIG. 1;
| FIG. 5 is a schematic diagram of a remote
controller in FIG. 1;
FiG. 6 shows the structure of the logic format of
the optical disk of FIG. 5;
20 FIG. 7 shows the structure of the video manager
of FIG. 6;
FIG. 8 shows an example of the structure of the
video object set (VOBS) shown in FIG. 7;
FIG. 9 is a diagram to help explain the structure
25 | of the video object unit of FIG. 8;
FIG. 10 shows the parameters and contents of the

volume manger information management table (VMGI_MAT)

This Sheet Has Been Replaced




reproduction of the reproduction data, the control pack associated with a
correspondi ng one of the video data including control data for controlling
the selection itemor action itemrepresented by the sub- picture data.
Acéufding to the invention in a second aspect, there is provided a '

.recordi ng nmedi um conpri sing: a plurality of data units which are
reproduced in sequence, the data units each being reproduced within a
predet erm ned period of tine, each data unit including a data pack

array and a each of the data pack arrays including nmultiple

data packs, the daharR@CkSasd ManSdee (PREPHUSE iFTG. daja including at | east
one of conpressed video data and sub-picture data, at |east one nenu

information, fornmed from the shele® €ind astnge tiee sob-phet tieldas@archei ng
used for confirmng contents of the video data .
pointer table (TT_SRPT) in the video manager (VMGI) of
FIG. 7; | o
5 FIG. 12 shbws the parameters and contents of the
title search ppintér table information (TT_SRPTI) in
the title search pointer table (TT_SRPT) of FIG. 11;

FIG. 13 shows the parameters and contents of the

titie search pointer (TT_SRP).corresponding to the
10 input number in the title search pointer table
(TT-SRPT) of FIG. 11;

FIG. 14 depicts the structure of a video manager
menu PGCI unit table (VMGM PGCI_UT) shown in FIG. 7;

FIG. 15 illustrates the parameters and contents of

15 video manager menu PGCI unit table information
(VMGM_PGCI_UTI) in FIG. 14;

FIG. 16 illustrates the parameters and contents of
a video manager menu PGCI unit search pointer
(VMGM_LU_SRP) in FIG. 14;

20 | FIG. 17 shows the structure of video manager menu
language unit (VMGM_LU) in FIG. 14;

FIG. 18 depicts the parameters and contents of
video manager menu language unit information
(VMGM_LUI);

25 FIG. 19 illustrates the parameters and contents

of video manager menu PGC information search pointer

(VMGM_PGCI_SRP);



and for selecting fromanong the video data, the video data constituting
part of the nmenu information representing a background inmage, the
sub-picture data constituting part of the nenu information representing
one~bf a selection itemand an action item t he control pack being
positioned before the data pack array within each data unit so as to
control reproduction of the reproduction data, the control pack
associated with a corresponding one of the video data including control
data for controlling the selection itemor action itemrepresented by the

sub- picture data. fFAECOsEi MD1ESLLHCes WREtsLPuPuret BEr €haspeqbo there

Is provided a recordi ng nmedi um conpri si ng: a plurality of data units
whi ch are reproduckelé nsesesfierp®, 6jHe data units each being reproduced
within a predeterm ned period of tine, each data unit including a

data pack array.and a FI®nt2Db|slpaek,the paramsetens ahé dahteptskofir thgs '

including multiple data packs, the data packs conprising reproduction

data i ncl udi ng atvidesttignke ofetvi tefoxivationuhappgement table (VTSI_MAT)
5 of the video title set information (VTSI) of FIG. 20;

FIG. 22 illuétrates the contents of the attribute
(VTS_ATS_ATR) of an audio stream of a video title set
(VPS) in FIG. 6;

FIG. 23 illustrates the contents of the sub-

10 picture stream attribute (VTS_SPST_ATR) of the video
| title set (VTS) in FIG. 6;

FIG. 24 illustrates the structure of the video
title set program chain information table (VTS_PGCIT)
of the video title set (VTS) of FIG. 20;

15 . FIG. 25 shows the parameters and contents of the
information (VTS_PGCIT_I) in the video title set
program chain information table (VTS_PGCIT) of FIG. 24;

FIG. 26 shows the parameters and contents of the

search pointer (VTS_PGCIT SRP) corresponding to the
20 program chain in the video title set ‘program chain
information table (VTS_PGCIT) of FIG. 24;

FIG. 27 illustrates the structure of the program
chain information (VTS_PGCI) in the video set
corresponding to the program chain in the video title

25 set program chain information table (VTS~PGCIT).of
FIG. 24;

FIG. 28 shows the parameters and contents of the



data and audi o data, at |east one nenu information,

4c formed fromthe video data and the sub-picture data, being used for
confirmng contents of the video data and for selecting fromanong the
videb data, the video data constituting part of the nmenu infornation
representing a background i mage, the sub-pigture data constituting part of
the nmenu information representing one of a selection itemand an action
item the control pack being positioned before the data pack array
Wi thin each data unit so as to control reproduction of the reproduction

data, the control progekmashachagerlersl hiRF6LRALEOANEPOO ONG ©h the Vi deo
data including control data for controlling the selection itemor action

item represent ed pyofhemsehainpinfotRatadn. (VIS _PECTprdeEngrco 2he i nvention
in fourth aspect, there is provided a reproducing apparatus for
reproduci ng nenu FIG. 29 shows the structure of a category
(PGC_CAT) of a program chain (PGC) of general
5 information (PGC_GI) of the program chain in FIG. 28;

FIG. 30 shows the structure of the contents
(PGC_CNT) of the general information (PGC_GI) of the
program chain in FIG. 28;

FIG. 31 illustrates the structure of a program.

10 chain map (PGC_PGMAP) of the program chain information
(VTS_PGCI) of FIG. 27;

FIG. 32 shows the parameters and contents of the
entry cell numbers (ECELLN) corresponding to the
programs written in the program chain map (PGC_PGMAP)

15 of FIG. 31;

FIG. 33 illustrate the structure of the cell
playback information table (C_PBIT) of the program
chain information (VTS_PGCI) of FIG. 27;

FIG. 34 shows the parameters and contents of the 

20 cell playback information (C_PBI) of FIG. 33;

FIG. 35 illustrates the structure of the cell
position information (C_POSI) in the program chain
information (VTS_PGCI) . of FIG. 28;

FIG. 36 shows the parameters and contents of the

25 cell position information (C_POSI) of FIG. 35;
FIG. 37 shows the structure of a video title set

menu PGCI unit table (VTSM_PGCI_UT) in FIG. 20;



information froma recordi ng medium where the recording nediumincludes
plural data units which are reproduced in sequence, the data units each
being reproduced within a predeterm ned period of tinme, each data unit

i nck0di ng a data pack array and a control pack, each of the data pack
arrays including nmultiple data packs, the ?ata packs conpri sing
reproduction data including at |east one of video data and sub- picture
data, at | east one nenu information formed fromthe reproduction data
bei ng used for confirmng contents of the video data and for selecting

from FIG. 38 depicts the structffk of video tPPPOIsépe
video data, the nmenu information including a background 1 mage

recorded as the widifp ERiR @ik et4¥BE information syeptconUTE pMiAr an
action itemrepresented by the sub-pi cture data,”  the control

pack being positirmed 37; before the data pack array w thin each

data unit so as to control reproduction of the reproducti.on

- data, the Eiﬁurlﬂ slevks rdersiructtorne raf adarbdéorttboheérséting
5 menu PGCI unit search pointer (VTSM_LU_SRP) in FIG. 37;

FIG. 40 illustrates the structure‘of a video title
set menu language unit (VTSM_LU) in FIG. 37;

FIG. 41 illustrates the structure of video title
sét menu language uﬁit information (VTSM_LUI) in

10 FIG. 37;

FIG. 42 illustrates the parameters and contents of
a video title set menu PGC information search pointer
(VTSM_PGCI_SRP); “ |

FIG. 43 illustrates the structure of the

15 navigation pack of FIG. 8;

FIG. 44 illustrates the structufe of the video pack,
audio pack, sub-picture pack, or VBI pack of FIG. 8;

FIG. 45 shows the parameters and contents of the
playback control information (PCI) in the navigation

20 pack of FIG. 43;

FIG. 46 shows the parameters and contents of the
general information (PCI_GI) in the playback control
information (PCI) of FIG. 45;

FIG. 47 shows the parameters and contents of the

25 angle information (NSML_AGLI) in the playback control
information (PCI) of FIG. 45;

FIG. 48 is a diagram to help expléin how to change



the selection itemor the action item the reproducing

appar atus conpri si ng: a reader for reading reproduction
data froma data pack array and control data froma contro
padkf : - a first extractor for extracting video data from

t he reproduction data read by the reader; 10 a second
extractor for extracting sub-picture data fromthe reproduction
data read by the reader; ' an updating circuit for decoding
t he sub-picture data extracted by the second extractor based on
the CORd ' Dhg LR \8s 116§ e iy éﬁ@iéeﬁﬂf%rﬁé@ﬁ&ﬁh€N§ﬁﬂtAQiIPaﬁki

and _ a synt hesizing device for generating reproduced

menu i nformation 4he PYHENEEdRi dint RSl SUREPRdtien dpb@r) of FIG. 47flecoded
by the decoding circuit with the video data - extracted by the
first extractor. AXIG di49 19 4 heiewvsibwDig i &) wvalidtpenspdcdf hbghe is

provi ded a reproduci ng apparatus for use with a recordi ng
medi um i ncl udi ng plghtal inteematicors ahiedclrsub-picture stregnofiocea in
sequence, the data units each bein reproduced within a
predet er mided perferreduging pewidd of one sub-picture image unit;

FIG. 50 is a view for explaining a video image,
a sub-picture and highlight information and mixing
image mixed with them;
FIG. 51 illustrates parameter and content of the
10 highlight information (HLI) in reproduction control
information (PCi) shown in FIG. 45;
FIG. 52 is a view for explaining content of high-
light inforﬁation (HLI) shown in FIG. 51; |
FIG. 53 illustrates parameter and content of high-
15 light generating information (HL_GI) in highlight
information (HLI) shown in FIG. 51; -
fIG. 54 is a view shdwing a configuratibh of a.
button color information table (BTN_COLIT) in highlight
information (HLI) shown in FIG. 51;
20 FIG. 55 is a view showing the detail of descrip-
tion content of selection color information (SL_COLI)
shown in FIG. 54:
FIG. 56 is a view showing the detail of description
content of.definite color information (AC_COLI) shown
25 in FIG. 54;
FIG. 57 is a view showing the detail of

description content of button information table (BTNIT)



4e data unit including a data pack array and a control pack, each of the
data pack arrays including nultiple data packs, the data packs conprising
reproduction data including at |east one of conpressed video data and
_sug?ﬁicture data, at | east one nenu information formed fromthe video data
and the sub-picture data being used for c irmng contents of the video
data and for selecting fromanong the video data, the nmenu information

i ncludi ng a background i nage recorded as the video data and either a _
selection itemor an action itemrepresented by the sub-picture data, the
control pack bei ngy pEsdRl Qed ef Skgad vn daiir pagkowmr iRyF¥6 1 hs n; each data
unit so as to control " reproduction of the reproduction data, the control
pack recording controlroal &8 ofs ONtiew | Sligving theldstain of edescripeion

action item the reproducing apparatus conpri sing: a reader for
readi ng reproductdantetst aoff rinmtton dadshi thisark i faymanibe o(BTN| POSI p f10m a
control pack; a first extractor for extracting video data from

button information (BGNI) shown in FIG. 57;

5 . FIG. 59 shows the éarameters and contents of the
disk search information (DSI) in the navigation pack of
FIG. 45;

FIG. 60 shows the parameters and_cohtents of the
DSI general informatién (DSI_GI) in the disk search

10 information of FIG. 59;

FIG. 61 shows the parameters and contents of the
angle information (SML_AGLI) in the disk search
information of FIG. 59;

FIG. 62 is a diagram to help explain how to change

15 the angle using the angle information (SML_AGLI) in the
disk search information (DSI) of FIG. 61;

FIG. 63 shows the parameters and contents of the
search information (VOBU_SRI) for the video object unit
(VOBU) of FIG. 59;

 20 FIG. 64 illustrates bit maps describing the
forward addresses (FWDA) of the search information
(VOBU_SRI) on the video object unit (VOBU) of FIG. 59;

FIG. 65 illustrates bit maps describing the

backward addresses (BWDA) of the search information
25 (VOBU_SRI) on the video object unit (VOBU) of FIG. 59;
FIG. 66 shows the parameters and contents of the

synchronizing playback information (SYNCI) on the video



the reproduction data read by the reader; a second extractor for
extracting sub-picture data fromthe reproduction data read by the reader;
an updating circuit for decoding the sub-picture data extracted by the
secohd extractor based on the control data read by the reader fromthe

control pack; and . a synt hesi zi ng devife for generating reproduced
nu information by synthesizing the sub-pictlre data

4f decoded by the decoding circuit with the video data
extracted by the first extractor. According to the
invention in a sigf{elsnasit (¢5§g5léf FIG. 59; provi ded a

repr oduci ng apparatus for use wt recordi ng nmedi um

i ncl udi ng plural data&EIGIE$7MHIihéﬁﬁhtes the configurati&prefuser-in
sequence, the data units each being reproduced within a
predet er mi ned perpikwnfe tumi;; each data unit including a

data pack array and a contro
' FIG. 68 illustrates parameter and content of

5 “sub-picture unit header (SPUH) of sub-picture unit
shown in FIG. 67; | |

FIG. 69 illustrates parameter and content of
display control sequence table of sub-picture unit
shown in FIG. 67;

10 : FIG. 70 illustrate parameter and content of
display control sequence (DCSQ) shown in'fIG. 69;

FIG. 71 illustrates a packet transmit dispose
section; |

FIG. 72 illustrates the configuration of

15 a highlight processor section;

FIGS. 73 and 74 pfesent flowcharts for detecting
the total number of titles on an optical disk, the
number of chapters (programs) for each title, the
number and languages of audio streams for each title,

20 and the number and languages of sub-picture streams for
each title;

FIG. 75 is a diagram exemplifying what is stored
in a memory table; ,

FIG. 76 is a diagram showing an example of the

25 reproduced image of a main menu;
FIGS. 77A through 77E show examples of the

reproduced images of a title menu, a chapter menu,



pack, each of the data pack arrays including nmultiple

dat a packs, the data packs conprising reproduction _ dat a
and audi o data, at |east one nenu information formed from
t he~(i deo data and the sub-pi cture data bei ng used for
confirmng contents of the video data 13 and for selecting
fromanong the video data, the nenu I nformati on incl udi ng
a background i nage recorded as t he video data and either
a selection itemor an action itemrepresented by the

sub-pi cture dataant B@dio menu, a sub-pic&@Rer glenRaahdb@nN@nYAS hicdrgd
before the data pack array within each data unit so as to

control FIG. 7epshodust hofilotrchhetr ehoadngt the gabomesislimg
control pack recording control data for controlling the
sel ection item oseghenaet wheni the) mtha dspreguodaged;

appar atus conpri si ng: a reader for reading
reproduction data froRI&S. 79A, 79B, 79C awdt d9paekeavigysafdrcontrol data
froma control . pack, a first extractor for extracting
vi deo dat & from ekplpdpinguviden,dsuk-péggupe,t hdghdig@ht, information a

second extractor for extracting sub-picture
and combined image of them;

FIGS. 80A, 80B, 80C, 80D and 80E are views forx
explaining video, sub-picture, highlight information
and combined image of them}

10 ' FIGS. 81A and 81B are views showing a pattern
pixel and highlight pixél in sub-picture data;

FIGS. 82, 83 and 84 aré flowcharts of the
procedure for reproducing the video data in the normal
mode from an optical disk having logic forﬁats shown in

15 FIGS. 6 to 66;

FIG. 85 is a flowchart of the procedure for
changing the angle during playback of the video data
from an optical disk having logic formats shown in
FIGS. 6 to 66;

20 FIG. 86 is a block diagfam of an encoder system
that encodes the video data and generates a video file;

FIG. 87 is a flowchart for an encoding process of
FIG. 86; |

FIG. 88 is a flowchart for combining the video

25 data, audio data, and sup-picture data all encoded
according to the flow of FIG. 87 to create a video data

file;



49 data fromthe reproduction data read by the reader; ~an updating
circuit for decoding the sub-picture data extracted by the second
extractor based on the control data read by the reader fromthe control

paékf and a synthesi zing device for generating reproduced nenu
I nformati on by synthesizing the sub-picturg,data decoded by the decoding
circuit with the video data extracted by the . first extractor. Accor di ng

to the invention in a seventh aspect, there 1is provided a reproducing
met hod for reproducing nenu information froma recordi ng nmedium where the

recording mediumincl gdes RbURE! adahAchNdliRgHANC D fale dilskPfetueatdrm
sequence, the data units each being reproduced within a predeterm ned

period of tine, egsltemddhatUricbordsl tdiengorndditedpadiied fdlezndm control
pack, each of the data pack arrays including multiple data packs, the data.

packs conpri si nganeppedaealli diskgata i ncluding at | east one of video data
and sub- picture data, at |least one nenu information formed fromthe
vi deo data and the sulBIfi.cO0r ésdat £1bwichgrt for creating logic data to
5 be recorded on a disk in the disk formatter of FIG. 89;
FIG. 91 is a flowchart for creating from the logic
data the physical data to be recorded on a disk; and
FIG. 92 is a schematic diagram of a system that.
transfers the video title set of FIG. 6 via
10 a communication route.
Best Mode of Carrying Out the Invention
Hereinafter, referring to the accompanying
drawihgs, an optical disk reproducing apparatus
according to an embodiment of the-present invention
15 will be explained.
FIG..l is a block diagram of an optical disk
reproducing apparatus that reprdduces the data from
an optical disk'associated with an embodiment of the
present invention. FIG. 2 is a block diagram of the
20 disk drive section that drives the optical disk shown
in FIG. 1. FIG. 3 shows -the structﬁre of the optical
disk shown in FIGS. 1 and 2.
As shown 'in FIG. 1, the optical disk reproducing
apparatus compriseé a key/display section 4, a monitor
25 section 6, and a speaker section 8. When the user
operates the key/display section 4, this causes the

recorded data to be reproduced from an optical disk 10.



used for confirm ng contents of the video data and for selecting from
anong the video data, the nenu information including a background i mge
recorded as the video data and either a selection itemor an action item
updafing the sub-picture data extracted based on the control data read
fromthe control pack; and 15- 4h

generating reproduced nenu i nformation by “synthesizing the sub-picture
data updated with the video data extracted. According to the invention
in an eighth aspect, there 1is provided a reproducing nmethod for

reproduci ng menurhehreicBRdedn dait@Mcd nit@Gsdivididte data re-giltureecor di ng
medi um i ncl udes plural data units which are reproduced in sequence, the

data units each beitag, sap-pddeadenidatia) and edelier Mata] pericid aofe tine,
each data unit including a data pack array .and a control pack, each of
t he data pack arceyvertedudintg mildeoplségnals and audio signals. The
monitor section 6 displays images according to the
5 audio signals and the speaker section 8 generates sound
according to the audio signals.

If is known that the optical disk 10 is available
with various structures. For instance, one type of the
optical disk 10 is a read-only disk on which data is

10 recorded with a high density as shown in FIG..3. The
optical disk 10, as shown in FIG. 3, is made up of a
pair of composite layers 18 and an adhesive layer 20
sandwiched between the composite disk layers 18. Each
of the composite disk layers 18 is composed of

15 a transparent substrate 14 and a recording layer-or
a light-reflecting layer 16. The disk layer 18 is
arranged so that the light-reflecting layer 16 may be
in contact with the surface of the adhesive layer 20.
A center hole 22 is made in the optical disk 10. On

20 the periphery of the center hole 22 on both sides,
clamping areas 24 are provided which are used to clamp
the optical disk 10.during its rotation. When the disk
10 is loaded in thé optical disk apparatus, the spindle
of a spindle motor 12 shown in FIG. 2 is inserted into

25 the center hole 22. As long as the disk is being
rotated, it continues clamped at the clémping areas 24.

As shown in FIG. 3, the optical disk 10 has



data packs, the data packs conprising reproduction data including at |east
one of conpressed video data and sub-picture data, at-|east one nenu
“information fornmed fromthe video data and the sub-picture data being

us for confirmng contents of the video data and for selecting from
among the video data, the nmenu informationg¢ncluding a background image
recorded as the video data and either a selection itemor an action item
represented by the sub-picture data, the control pack being positioned
before the data pack array within each data unit so as to contro

reproduction of tdhe IepsHRAEidPONzEd 225 tfowodt tié cPasiingckoneng4control
data for controlling the selection itemor the action item the
reproduci ng et hmt eaciprs sdeng:the infoxealt honrezpnesluallowivat thérom a data
pack array and control data froma control pack
4i ext ract i ngnfoxeat ten atd rloen récorded ceucthemopkical rddskf 18m t he
data pack array; '
In each information area 25, its outer circumference
5 area is determined to be a lead-out area 26 in which
no information is normally recorded, its inner
cirqumferencé area adjoining the clamping area 24 is
determined to be a lead-in area 27 in which no
information is normally recorded, and the aréa-between
10 the lead-out area 26 and the lead-in area 27 is
- determined to be a data recording area 28.
"At the recording layer'lﬁ in the information
area 25, a continuous spiral track is normally
formed as an area in which data is to be recorded. The
15 continuous track is divided into a plurality of
‘physical sectors, which are assigned serial numbers.
On the basis of the sectors, data is recorded. The
data recording area 28 in the information recording
area 25 is an actual data recording area, in which
20 management data, video data, sub-picture data, and
audio data are recorded in the form of pits (that is,
in the form of changes in the physical state) as
explained later. With the read-only optical disk 10,
a train of pits is préviously formed in the transparent
25 substrate 14 by a stamper, a reflecting layer is formed

by evaporation on the surface of the transparent

substrate 14 in which the pit train is formed, and the



extracting sub-picture data fromthe reproduction data read fromthe data
pack array; updating the sub-picture data extracted based on the
control data read fromthe control pack; and - generating reproduced
met’ i nf or mati on by synthesizing the sub-picture data updated with the

vi deo data extracted. According to the iywention in a ninth aspect,
there is provided a reproduci ng nethod for reproducing nenu information
froma recording nedium where the recording nediumincludes plural data
units which are reproduced in sequence, the data units each being
reproduced wit hi R 1¥cAdeiE IV gl f thaBrentdlinglal@yeni16 i ncimdi ng
a data pack array and a control pack, each of the data pack arrays -

i ncl udi ng nul ti plehe datati-aandkys optie alatdi glacl®, @rosregis eprxally amot
data including at | east one of video data, sub-picture data and audio
data, at |east omprowined fsoraveivask argl g fpidm tdesividecchiatsneface hef
sub-picture data being used for confirm ng contents of the video data and
for selecting frdheatyarpaparantdenhsdizate Hd manves mordaet¥aik{ ncl uding a

background i mage recorded as |, . .
5 The optical disk apparatus 12, as shown in FIG. 1,

further comprises a disk drivé section 30, a system CPU
section 50, a system ROM/RAM section 52, a system
processor section 54, a data RAM section 60, a video
decoder 58, an audio decoder section 60, a sub-picture
10 decoder:section 62, and a D/A and data reproducing
section 64, and the menu generator 66. The system
processor séction 54 is provided with a system time
clock (STC) 54A and a register 54B. The video decorder
section 58, audio decorder section 60, and sub-picture
15 decorder section 62 are also provided with system time
clocks (STC) 58A, 60A, 62A, respectively.
| As shown in FIG. 2, the disk drive section 30
contains a motor driving circuit 11, a_spindle motor
12, an optical head 32 (i.e., an optical pickup), a
20 feed motor 33, a focus circuit 36, a feed motor driving
circuit 37, a tracking circuit 38, a head amplifier 40,
and a servo processing circuit 44. The optical disk 10
is placed on the spindle motor 12 drivén by the motor
driving circuit 11 and is rotated by the spindle motor
25 12. The optical head 32 that prbjects a laser beam on
the optical disk 10 is located under the optical disk

10. The optical head 32 is plaéed on a guide mechanism



the video data and either a selection itemor an action itemrepresented
by the sub-picture data, the control pack being positioned before the data
pack . array within each data unit so as to contro

4 Péﬁroduction of the reproduction data, the control pack including
control data for controlling the selectionléten1or the action item the
reproduci ng nethod conpri sing: . reading reproduction data froma data
pack array and control data froma control pack; extracting video
data fromthe reproduction data read fromthe data pack array;

extracting sub- pi cick eskiei®) f r ofhd Necd@OEBE dPviAGt direade f spny L he data
pack array; updating -the sub-picture data extracted based on the

- control data readfowvidédetsasipwly pRck:ivity signaDeeer ehé NPes@protoged
menu information by synthesizing the sub-picture data updated with the
vi deo data extraci®d. The motor 33 is driven by the driving signal and
moves in and out the optical head 32 across the radius
5 of the optical disk 10. The optical head 32 is
provided with an object lens.34 positioned so as to
face the optical disk 10. The object lens 34.is moved
according to the driving signal supplied from the focus
circuit 36 so as to mové along its optical axis.
10 To reproduce the data from the above optical disk
10, the optical head 32 projects a laser beam on the
optical disk 10 via the object lens 34. The object
lens 34 is moved little by little across the radius of
the optical disk 10 according to the driving signal
15 supplied from the_tracking circuit 38. Fﬁrthermore,
the object lens 34 is moved along its optical axis
accordiﬁg to the driving signal supplied from the-
focusing circuit 36 so that its focal point may be
positioned on the recording layer 16 of the optical
20 disk 10. This causes the laser beam to form the
smallest beam spot on the spiral track (i.e., the pit
train),'enabling the beam spot to trace the track. The
laser beam is reflected from the recording layer 16 and
returned to the optical head 32. The optical head 32
25 converts the beam reflected from thé optical disk 10
into an electric signal, thch is supplied from the

optical head 32 to the servo proceésing circuit 44 via



According to the invention in a tenth aspect, there is provided an

i nformati on recordi ng nmedi um having a data recording area in which a video
mapager and at |l east one video title set are recorded, wherein at

|l e one of said video manager and said video title set includes

i nformati on of a nenu; - said nmenu contgd ns a background i nage and an
i.mage of one or nore selection itens, and a button for indicating a status
of a user selection; said video title set contains a video object

set, said video object set contains at | east one video object unit, each

said vi deo obj ECttHé“}{edcﬁ dnf e exf rqUN OrErdl HRY e PeEtesic NEigpei DY €he
navi gation pack, a 4k vi deo pack, and a

sub- pi cture pack;servo px&ﬁei:srmg aailrnci thak produdesngedfaduss sigal ng
position of arrangenent of said packs, and said navigation pack contains
pl ayback control aatmclainy signalsaishdlayimsok: comtodl deatgnabrand ns
ngntont | supplies these signals to the focus circuit 36,
5 tracking circuit 38, and motor driving circuit 11,
respectively.

Therefore, the object lens 34 is moved along its
optical axis and across the radius of the optical disk
10, its focal point is positioned on the recording

10 layer 16 of the optical disk 10, and the laser beam
forms the sﬁallest beam spot on the spiral track.
furthermore, the spindle motor 12 is rotated by the
motor driving circuit 11 at a specific rotating speed.
This allows the beam to track at, for e#ample}

15 a constaﬁt linear speed.

The system CPU section Sb of FIG. 1 supplies to
the servo processing circuit 44 a control signal |
serving as an access signal. 1In response to the
control signal, the servo processing circuit 44

20 supplies a head-moving signal to the feed motor driving
circuit 37, which supplies a driving signal to the feed
motor 33. Then, the feed motor 33 is driven, causing
the optical head 32 to move across the radius of the
optical disk 10. Then, the optical head 32 accesses

25 a specific sector formed at the recording layer 16 of

the optical disk 10. The data is reproduced from the

specific sector by the optical head 32, which then



i nformation for highlighting said button. According to the invention in
an el eventh aspect, there is provided an encodi ng nethod for encodi ng data
to be recorded in an information recording nedium said recordi ng nmedi um
haV?hg a data recording area for recording a video nanager and at | east
~one video title set, said encoding nethod gpnprising said steps of:

recei ving video data and sub-picture data,; encodi ng said video data
and said sub-picture data; di vidi ng contents of the encoded video
and sub- picture data into corresponding one or nore video packs and one

or nore sub-pi Ct WupPRAEES it to th HHH @nﬁﬁe@ UED. Parie leadl sub- picture
packs and appending a navigation pack to define a video project unit,
wher ei n sai d navisggilifieacl iamplidhies ey hsepkrabnted|dakd a winich sis
di sposed at a beginning position within said video object unit;
formatting a pl urcaltiputtsfd sdi ¢he dbisloljrsicte geatsion i3Gefi ne a vi deo obj ect
set; and | formatting a pIuraIiHy of said video object sets .
The reproduced data is transferred and stored in
5 a data RAM section 56 by the system processor section
54 which is controlled by the system CPU section 50
which is operated in accordance with the programs
stored in the systém ROM/RAM section 52. The stored
reproduced data is processed at the system processor
10 section 54, which sorts the data into video data, audio
data, and sub-picture data, which are supplied to the
video decoder sectioﬁ 58, audio decoder section 60, and
sub-picture decoder section 62, respectively, and are
decoded at fhe respective decoders. The D/A and data-
15 reproducing section 64 converts the decoded video data,
audio data, and sub-picture data into an analog video
signal, an analog audio signal, and an analog sub-
picture signal, subjects these signal to a mixing
process, and supplies the resulting.video signal and
20 sub-picture signal to the monitor 6 and the resulting
audio signal to the speaker 8. Then, on the basis of
the video signal and sup-picture signal, an image is
displayed on the monitor section 6 and according to the
audio signal, sound is simultanebusly reproduced at the
25 speaker section 8.

In the optical disk reproducing apparatus shown in

FIG. 1, as a user manipulates the key/display section 4



to define said video title set, wherein at |east one of said video
manager and - 41 said video title set
contains said nenu information, said nmenu informtion including nenu
baék@round i mage, at |east one nmenu selection iteminmge, and at | east
one nmenu status button for indicating a statjuus of a user selection, and
wherein said playback control data includes™ highlight information for

hi ghlighting said status button.

5 5 Brlef Description of the Draw ngs 5
"FIG lis a schegg! itheblreckhtdipgeaMedf thie @RlinC#dody or maniplildceppdant us
according to an enbodi nent of "the present invention;

remote controller 5 as a remote terminal connected to
the remote contfol receive section 4A via optical
comﬁunications using infrared rays, recorded data,

5 i.e., video data, sub-picture data and audio data, is
reproduced from the optical disk 10 and is converted
to an audio signal and video signal in the apparétus.
The video signal is reproduced as a video image on the
external monitor section 6 and the audio signal is

10 reproduced as a voice from the speaker section 8.

'As shown in FIG. 4, the key/display section ¢
comprises a pdwer key 4a, microphone input terminals
4b, a playback key 4c, a pause key 4d, a stop key 4de,
fést_forward and rewind keys 4f, an open/close key 4g

15 for instructing the loading or ejecting of the optical
disk 10, indicators 4h, and a load/eject slot 4i for
the optical disk 10. |

As shown in FIG. 5, the remote controller 5
comprises a power key 5a, numeral keys 5b, a stop key

20 Sc, a playback key 5d, a pause key 5e, a memory key Sf,
an open/cloée key 5g for instructing the loading or:
ejecting of the optical disk 10, fast forward and
rewind keys 5h and 5i, repeat keys 5j for instructing
repeating and the repeat range, a menu key 5k for

25 instrﬁcting the display of a menu screen, a title key
51 for instructing the display of a title menu screen,

and up and down and right and left select keys 5m which



FIG 2 is a detailed block diagram of t he nmechani cal section of

the disk drive unit of 10 FIG 1; L .FIG 3is a

. schematic perspective view of the - structure of an optical disk
| odeted in the disk drive unit of FIG 1; FIG 4 is
a schematic diagramof a key/display 15 22 sectlon in FIG 1;
FIG 5 is a schematic diagramof a renote controller in FIG 1
FIG 6 shows the structure of the logic format of the optical disk
of FIG 5; 20 FIG 7 shows the structure of the video manager
of FIG 6, are uged 10 @eleécsﬂ“a’i@ f\{bn?)@ml?e Q'iléﬂﬂﬁféd ugdmie of the
vi deo obj ect set (VOBS) shown in 9 is a diagram
to hel p explain tdegredfucture 25 of t he vi deo object unit of FIG 8;
FIG 10 shows the paraneters and contents of the vol unme manger

i nformati on managenmentTHealle{iM¥d dgebation of the optical disk
apparatus of FIG. 1 will be described later with
5 reference to the logic format of the optical disk
explaiﬁed.below.

.The data récording area 28 between the lead-in
area 27 énd the lead-out area 26 on the optical disk
of FIG. 1 has a volume and file structure as shown in

10 FIG. 6. The structure has been determined in
conformity to specific logic format standards, such
as Micro UDF or ISO 9660. The data recording area 28
is physically divided.into a plurality of sectors as
described earlier. These physical sectors are assigned

15 serial numbers. In the following explanation,
a logical address means a logical sector number (LSN)
as determined in Micro UDF or ISO 9660. Like a
physical sector,'a logical sector contains 2048 bytes.
The numbers (LSN) of logical sectors are assigned

20 consecutively ih ascending order as the physical sector
number increments.

As shown in FIG. 6, the volume and file structure
is.a hierarchic structure and contains a volume and
file structure area 70, a_video manager 71, at least

25 one video title set #i 72, and another recorded
area 73. These areas 70, 71, 72, 73 are aligned with

the boundaries between logical sectors. As with



5 item control data of the selection itemo
i tem conposed of the sub-picture data being recorded on
area corresponding to the video dat a.

r the action
t he data
Brief Description

of "he Drawings 5 . FIG 1 is a schematic block diagramof an
opti cal di sk apparatus accordi ng t, an enbodi nent of the
present invention; FIG 2 is™a detail ed bl ock diagram of

t he mechani cal section of the disk drive unit of 10
FIG 3 is a schematic perspective view of the

optical disk |oadeddn¥ddita diadk (¥, e 1ogical seddtdr Gfs
FIG 4 is a schematic diagram of a key/display 15

FIG 1;
structure of an

HdZined as a set

section in FIG 1;

FIG 5 is a sches 2048 agit¥s.0f rddifinggly, one lapdabldertomn FIG 1

FIG 6 shows the structure of the |ogic format of
of FIG 5; corresponds to one logical block.

t he optical disk

The volume and file structure area 70 corresponds

5 " to a management area determined in Micro UDF or ISO

9660. According to the description in

the management

area, the video manager 71 is stored in the system

ROM/RAM section 52. As explained with
FIG. 7, the information used to manage

10 72 is written in the video manager 71,

reference to
video title sets

which is

composed of a plurality of files, starting with file

#0. In each video title set 72, compressed video data,

compressed audio data, compressed sub-picture data, and

the reproducing information about these data items are

15 stored as explained later. Each video

title set is

composed of a plurality of files 74. The number of

-video title sets 72 is limited to a maximum of 99.

Furthermore, the number of files 74 (from file #j to

file #j+9) constituting each video title set 72 is

20 determined to be a maximum of 10. These files 72 are

also éligned'with the boundaries between logical

sectors.

In the other recorded area 73, the information

capable of utilizing the aforementioned video title

25 sets 72 1is recorded. The other recorded areas 73 are

not necessarily provided.

As shown in FIG. 7, the video manager 71 contains



20 FIG 7 shows the structure of the video manager of
FIG 6; FIG 8 shows an exanple of the structure of the
vi-deo object set (VOBS) shown in FIG 7; FIG 9 is a diagram
toMel p explain the structure 25 of the video object unit of FIG 8;

. FIG .10 shows the paraneters and contents 054the vol unme manger

i nfor mati on managenent table (VM3 NAT) Thi s Sheet Has Been

Repl aced l 111112111111H111111H1

6 in the video nanager (VM3d) of FIG 7, ' FIG 11

shows the structuge I@aé@etﬁtééelééﬁécéach corresﬁ@hﬂiﬁ@ E@bkﬁdiJIdﬁng) in
the video manager (VM3 ) of 7; FIG 12 shows the

paranmeters and cofi b&d s74of tahpemflcall Ilﬂhé ﬁﬂ@é@hn@ﬂagé;emlab‘aemade
information (TTSRPTI) in t he t|tIe search pointer table (TT SRPT)
of FIG 11, up of video manager information (VMGI) 75, a video
| object set for video manager menu (VMGM _VOBS) 76, and
5 backup of video manager information (VMGI_BUP) 77.
Here, the video manager information (VMGI) 75 and the
backup of video manager information (VMGI_BUP) 77 are
determined to be indispensable items, and the video
objéct set for video manager menu (VMGM _VOBS) 76 is

10 determined to be an selection item. Iﬁ the video object
set 76 for VMGM, the video data, audio data, and
sup-picture data about a menu of the volumes of the
optical disk managed by the video manager 71 are
stored.

15 By the video object set 76 for VMGM (VMGM_VOBS),
the volume name of the optical disk 10, the sound
accémpanying'the volume name representation, and the
descriptioﬁ of the sub-picture are displayed and at tﬁe
same time, selectable items are provided in the form of

20 sub-pictures as in video reproduction explained later.
For example, the video object set 76 for VMGM
(VMGM_VOBS) indicates that the optical disk 10 contains
the video data representing the matches a boxer played
until he won a world championship. Specifically,

25 - a fighting pose of boxer X, together with a volume
name, such as the glorious history of boxer X, is

reproduced in the form of video data and at the same



FIG 13 shows the -paraneters and contents of the title search
pointer (TTSRP) corresponding to the 10 . I nput nunber in the title
search pointer table (TT-SRPT) of FIG 11, _ FIG 14
depiCts the structure of a video manager menu PGCl unit table

(VMaM PG&CI UT) shown in FIG 7,

FIG 15 illustrates the

paraneters and contents of 15 vi deo na%gger menu PGCl unit table

i nformati

on

(VWWGM PGCIUTI) in FIG 14; FIG 16

illustrates the paraneters and contents of _ a video manager nenu
PGCl unit search pemBiehis theme soMYWslYepRBhukRdFiE sbénd,2@nd his
FIG 17 shows the structure of video manager menu | anguage unit
(VMGM LU) in Fl G ch#bnological tableFlie pi8vdapdctip bheupapieRuges and

contents
(VMGM LUI

of video manager

PGCl SRP) ;

of

)

10

15

20

25

vi deo nmanager nenu | anguage unit information

25 Furthermbk€, tBei hkestiat askeHewhdcamibagsaaed op@ioants

menu PGC i nformati on search pointer (VMEM
select, English or Japanese, in doing the narration of

the matches. At the same time, the user is asked
whether a caption in another language should be
provided in a sub-picture or which language option
should be selected for a caption. Thus, for example,
the VMGM video object set 76 (VMGM VOBS) provides the
user with preparations to watch a video of a match of
boxer X in English speech with a sub-picture using
Japanese captions;

Here, the structure of a video 6bject set (VOBS)
82 will be.described with reference to FIG. 8. FIG. 8
shows an e#ample of a video object set (VOBS) 82.
The video object set (VOBS) 82 comes in three types for
two menus and a title. Specifically, the video object
set (VOBS) 82 contains the.video title set for video
manager menu (VMGM _VOBS) 76, a video object set
(VISM_VOBS) 95 for a menu in the video title éets 72
and a video object set (VTSTT_VOBS) 82 for.the titles
of at least one video title set 72 in a video title set
(VIS) 72 as explained later. Each video object set 82
has the same structure except that their uses differ.

As shown in FIG. 8, a video object set (VOBS) 82

.is defined as a set of one or more video objects

(VOB) 83. The video objects 83 in a video object set



7 ~FIG 20 illustrates the structure of the video
title set of FIG 6; : FIG 21 shows the paraneters and
contents of the video title set information managenent table
VAT) 5 of the video title set information (VTSI) of FIG 20;
FIG 22 illustrates the contents of the attgjbute (VTS ATS ATR) of
an audio streamof a video title set (VIS) in FIG 6;
FIG 23 illustrates the contents of the sub- 10 picture stream
attribute (VISSPSTATR) of the video - title set (VIS) in FIG 6;
FIG 24 illustrat¢voBB¢ sbrist usedofokhenki d8fe applicatlibhl.e et ikigRgr am
chain information table (VTSPGCIT) of the video title set (VTS) of
FIG 20; 15 objecEl Eet2%veBeys8sehgopamantteis asdatopt pade op e
information (VISPGCIT 1) in the video title set " program chain
i nformation tabl eoR¥TSiRE0] FpjeftF(WBP483 and stores thEl GataGuskdws the
paraneters and contents of the search pointer (VTS PGCI TSRP)
corresponding to tpedisplay a plurality of menu screens. In contrast,
5 a video object set (VISTT_VOBS) 82 for title sets is
usually composed of a plurality of video objects
(VOB) 83.
When the aforesaid video of a boxing match is
taken as example, a video object (VOB) 83 corresponds
10 to the video data of each match played by boxer X.
Specifying a particular video object (VOB) 83 enables,
for example, boxer X’'s eleventh match for a world
championship to be reproduced on a video. The video
object set (VTSM_VOBS) 95 for a menu of the video title
15 sets 72 contains the menu data for the matches played
by boxer X. According to the presentation of the menu,
a particular match, for example, boxer X's eleventh
match for a world championship, can be specified.
In the case of a usual single story movie, one video
20 object (VOB) 83 corresponds to one video object set
(VOBS) 82. One video stream is completed with
one video object set (VOBS) 82. 1In the case of
a collection of animated cartoons or an omnibus movie,
a plurality of video streams each correspbnding to
25 individual stories are provided in a sihgle video

object set (VOBS) 82. Each video stream is stored in

the corresponding video object 83. Accordingly, the



20 programchain in the video title set program chain

information table (VISPGCIT) of FIG 24; FIG 27 illustrates
the structure of the program - chai.n information (VISPGCI) in the

| de0 set corresponding to the programchain in the video title 25
set program chain information table (VISPGQ.J) of FI G 24;

FIG 28 shows the paraneters and contents of the
8 program chain general information (PGC G) in the
program-chain information (VISPGCI) of FIG 27; FIG 29 shows

the structure of 4 £3) €A% dam and sub{gi&tiA)sOfedin FODIEEA CEAI £hé PCC) of
gener al 5 I nformation (PGC G) of the programchain in FIG 28;

FIG 30 shows the siddi@iieamiatdiea Leticstligleted with (EXFINFLded olbgect
~general information (PGCG) of the programchain in FIG 28;
(VOB) 83.
An identification number (IDN#j) is assigned to
5 a video object (VOB).83. 'By the identification number
(ID#j), the video object (VOB) 83 canlbe identified.
A video object (VOB) 83 further comprises one or more
such cells 84. Although a usual video stream is made
up of a plurality of cells 84, a menu video stream, or
10 a video object (VOB) 83 may be composéd of one cell 84.
A cell B84 is likewise assigned an identification number
(C_IDN#j). By the identification number (C_IDN#j), the
cell 84 is identified. At the time of the chénge of
the angle explained later, the angle is changed by
15 specifying the cell number.
Here, angle means to change an angle at which
an object is viewed in the field of the films.
In an example of a boxing match, angle means that the
- same knockout scene can be seen from different angles:
20 e.g., a scene viewed from the'champion, a scene viewed
from the challenger, or a scene viewed from the judge.
An angle may be selected by the user as he or she
wishes, or the same scene may be repeated while the
angle is being changed automatically as the story
25 advances. Furthermore, the angle may be changed after
.the beginning of the same scene has been reached: e.g.,

the scene is changed the moment that the boxer dealt



FIG 31 illustrates the structure of a program 10 chain map (PGCPGIVAP)
of the program chain information (VTSPCGClI) of FIG 27;

FI G .32 shows the paraneters and contents of the entry. cel |
nurrb/ers (ECELLN) corresponding to the programs witten in the
progran1cha|n map (PGC PGVAP) 15 of Flfg 31; FIG 33
illustrate the structure of the cell pl ayback information table (C
PBI T) of the program chain information (VISPGCI) of FIG 27,

FIG 34 shows the paraneters and contents of the 20 cell pl ayback

i nformation (CPBlphedfogpddmaent3ia counter and tHda S8Xxdéndlsiliate@stide
structure of the cell position information (CPQSI) in the program

chain | nfapurmidwn g \deEAEClgganin AlsGpl2Bted. The angle md&y &Bsshows
t he paraneters and contents of the 25 cell position information
(C_PCSI) of FIG I#b;,changed at the FHdens8Ealhlowsinde s rqutrent gfcensi deo
title set menu PGCl unit table (VISMPGCI _UT) in FIG 20;
. e.g., the angle is changed the moment. that the boxer
5 has dealt the opponent a counter. To achieve any angle
change, a navigation pack explained in detail later is
provided in a video object unit (VOBU) 85..
As shown in FIG. 8, each cell 84 is composed of
one or more video object units (VOBU) 85, normally
1b a plurality of video object units (VOBU) 85. Here,
a video object unit (VOBU) 85 is defined as a pack
train having a navigation pack (NV pack) 86 at its
head. Specifically, a video object unit (VOBU) 85 is
defined as a set of all the packs recorded, starting at
15 a navigation pack (NV pack) 86 to immediately in front
of the next navigétion pack. The reproducing time of
the video object unit (VOBU) 85 corresponds to the
.reproducing time of the video data made up of one or
more GOP (Group of Pictures) contained in the video
20 - object unit (VOBU) 85 as shown in FIG. 3. The maximum
reproducing time is ‘determined to be 0.4 or more second
and less than one second. In MPEG,.one GOP is defined
as éompressed image data which corresponds to about 15
frames to be played back for, usuallf, 0.5 seconds.
25 In the case where the video data includes a video

object unit as illustrated in FIG. 6, GOPs each

composed of a video pack (V pack) 88, a sub-picture



9 FIG 38 depictéthe structure of video title set

menu PGCl unit table information (VISM PGClIUTI) in - K G 37,

FIG 39 shows the structure of a video title set 5 menu PGCl unit
sedrth pointer (VISMLUSRP) in FIG 37; FIG 40 illustrates
the structure of a video title set ﬂenu | anguage unit (VTISM LU) in
FIG 37; FIG 41 illustrates e structure of video title
set nmenu | anguage unit information (VISMLU) in 10 FIG 37;

FIG 42 illustrates the paranmeters and contents of a video title
set nmenu PCC inf | | Mh&Tan audio paddMS SkF) 91, all

FIG 43 |IIustraﬁ%§§$h s?éﬁ%fgrg@d$ﬁt he 15 pnaV|g§f§%ntack of FIG " 8;
FIG 44 |||U5”at&§m§1\% & rtst thie WPES hetahdepdPackre arrangedaudi o pack,
sub- pi cture pack, pack of FIG 8; FIG 45 shows the
parameters and comtediciog 4heide data pteydrack Regardlessfofnmbheonufiber)

I n the navigation 20 pack of FIG 43;

of GOPs, a video object (VOBU) 83 is determined based

5 on the time required for producing a GOP. In the video
object (VOBU) 83 has a navigation pack (NV) pack 86
arranged at its head. Any reproduced data, whether
éudiq data, sub-picture data, or audio/sub—picture
data, consists of one more video object units. Thus,

10 even if a video object unit is composed of only audio
packs only, these audio packs will be reproduced within
the time for reproducing the video object unit.
The procedure of reproducing these paéks will be
explained later in detail, along with the procedure

15 of reproducing the navigation pack (NV pack) 86.

The procedufe for reproducing these packs,
together with.the navigation pack, will be explained in
detail later.

The video manager 71 will be explained with

20 . reference to FIG. 7. The video management information
75 placed at the head of the video ménager 71 contains
the information used to search for titles and the
information used to manage the video title sets (VTS)

72 such as the information used for reproduction of

25 a video manager menu. The volume management information

75 contains at least four tables 78, 79, 80, 81 in the

order shown in FIG. 7. Each of these tables 78, 79,



FIG 46 shows the parameters and contents of the gener al
infornation (PCl Ad) in the playback control I nformation (PCl) of
45; FIG 47 shows the paraneters and contents of the 25
ané?é information (NSM. AG.I) in the playback control i nformation
(PCl) of FIG 45; FIG 48 is %Odl agramto help explain howto
change 10 the angle
using the angle information (NSM._AG.I) in . t he pl ayback control
information (PCl) of FIG 47; FIG 49 is a view showi ng a

valid period of Igiopghg1 is allgnleldgwltlhnftwel%@iaaqfle@a@émplwgﬁﬁlstream
for a 5 repr oduci ng period-of one sub-picture inage unit;

FIG 50 is a viegekbaorexpl a fiingta tabdeo 7i8nage video mangarsmﬂfqﬁm&umnuand
hi ghl i ght information and m xi ng i mage m xed with them
FIG 51 illustramesagememt ¢abled (YuGIe MATYf 78hd.s hOmanddﬁqyﬁithle, in
i nformation (HLI) in reproduction control
which the size of the video manager 71, the starting
5 | address of each piece of the information in the video
manger 71, and the attribute information.about the
video object set (VMGM_VOBS) 76 for a video manager
menu are written.

Written in a second table of the video manager 71,

10 a title search pﬁinter table 79'(TT_SRPT), is an entry
program chain (EPGC) of the video titles (VTS) 72
contained in the optical disk 10 that are selectable
according to the ‘entry 6f a title number from the
key/display section 4 onlthe apparatus or the selection

15 of a fitle number via the remote controller 5.

Here, a program chain 87 is a set of programs 89
that feproduce the story of a title as shown in FIG. 9.
Continuous reproduction of a program chain 87 completes
the movie of a titie. Therefore, the user can start to

20 see the movie from a.particular scene of the movie by
specifying tﬁe program 89.

In a third table of the video managér 71, a video
title set attribution table (VTS _ATRT) 80, the
attribute information determined in the video title set

25 " 72 in the volume of the optical disk 10 is written.

Specifically, in this table 72, the followihg items are

written as attribute information: the number of wvideo



i nformati on (PCl) shown in FI G 45; FIG 52 is a view for

expl ai ni ng content of high- |l ight information (HLI) shown in FIG
51; FIG 53 illustrates paraneter and content of high- 15
||ght generating information (HLG) in highlight : i nformation (HLI)
shown in FIG 51; FIG 54 is ¢ view showing a configuration
of a button color information tabl®e (BTNCOLIT) in highlight
information (HLI) shown in FIG 51; 20 FIG 55 is a V|eM/shomnng
the detail of descrip- tion content of selection color information
(SL_CaLI) tithoWedd), Rli@ed%itle set numberd] iddo i Steribeves,
showi ng the detail of descrlptlon content of definite col or :

i nformati on (ACCGhich E¥Wh vidleo datd edMgzedsstion scheme, audfd Gtbdams a
vi ew showi ng the detail of description content of button

i nformation tabl eaffFiubes, such as an audio coding mode, and sub-
picture attributes, such as the_type of sup-picture
5 display.
Described in a video manager menu PGCI unit table
(VMGM_PGCI_UT) 81, the fourth table of the video ménager
71, is information about the video object set (VMGM_VOBS)
76 for the video manager menu.

10 The video manager menu PGCI unit table (VMGM_PGCI_UT)
81 is essential when the video manager menu (VMGM) is
present in the video object sét (VMGM_VOBS) 76 for the
video manager menu. |

The contents of the video manager information

15 management table (VMGI_MAT) 78 and thé title search
pointer table (TT_SRPT) 79 will be explained in detail
with reference to FIGS. 10, 11, 12, and 13.

As shown in FIG. iO, written in the video manager
information management table (VMGI_MAT) 78 are a video

20 manager identifier (VMG ID), the size of video manager
information (VMGI_SZ) in logical blocks (one logical
block contains 2048 bytes as mentioned above), the
version number (VERN) of the optical disk 10 complying
with the digital versatile disk video specification,

25 and the category of video manager 71 (VMG_CAT).

In the category of video manager 71 (VMG_CAT),

a flag indicating whether or not the DVD video



in highlight information (HLI) shown in FIG 51; : FIG 58 is a

vi ew show ng the detail of description _ content of button position
i nformati on (BTNPCSI) in button information (BGNI) shown in FIG
57; 5 FIG 59 shows the paraneters and contents of the

di sk search information (DSI) in the naviga?ion pack of FIG 45;
FIG 60 shows the paraneters and contents of“the DSl general
information (DSIG) in the disk search 10 information of FIG 59;
FIG 61 shows the paraneters and contents of the angl e information

(SMLAGLI) in the dlisdc®df GProhibits copy igeid %Ptf_tégﬁﬁ P@rther

FIG 62 is a diagramto help explain how to change 1 the angle using
the angl e infor maidititdrSMn Ald )tdiild hevMGT_MAT) &#&ka Sesldhe i §dor mation -

(DSI) of FIG 61; FIG 63 shows the paraneters and contents of
t he seariglentni firerat (VM (DB} Sfie rfwibdheo /i vibde®bf PEle b ts
(voBU) of FIG 59; 20 FIG 64 illustrates bit nmaps describing the

forward addressed VISANS) ofthehel dsgdrichi emfiome iperson supply¥MEBULIERI ) on
t he video object unit (VOBU) of FIG 59; ] )

: 5 data to be ‘recorded on the disk (Provider Unique ID:
PVR_ID), a video manager menu video object set start
address (VNGM_VOBS_SA), the end address (VMGI_MAT_EA)
of a volume manager information management table (VMGI-
MAT) 78, and the start address (TT_SRPT SA) of a title

10 search pointer table (TT SRPT) 79. The start address
(VMGM_PGCI_UT_SA) of the video manager menu PGCI unit
table (VMGM _PGCI_UT) 81 is described in this table 78.
When there is no video manaéer menu PGCI unit table
(VMGM_PGCI_UT) 81, "00000000h" is described at the

15 start address. The end address of VMG_MAT 78
(VMGI_MAT EA) and the start address of TT_SRPT
(TT_SRPT_SA) 79 are represented by the number of
logidal blocks, relative to the first logical block.

Furthermore, in the table 78, the start address

20 (VTS_ATRT SA) of the attribute table (VIS_ATRT) 80 of
video title sets (VTS) 72 islrepresented-by the number
of bytes, relative to the first byte in the VMGI
manager table (VMGI_MAT) 71, and the video attribute
(VMGM_V_AST) of the video manager menu (VMGM) is

25 written. Further written in the table 78 are the
number of audio streams (VMGM_AST_Ns) in the video

manager menu (VMGM), the attributes of audio streams



FIG 65 illustrates bit maps describing the backward addr.esses

(BWDA) of the search information 25 (VOBU SRI') on the video object .
unit (VOBU) of FIG 59; FIG 66 shows the paraneters and
contents of the - synchroni zi ng pl ayback information (SYNCI) on the
vi deo object unit (VOBY) of FIG 59;

FIG 67 illustrates the configuration of sub- picture unit;

FIG 68 illustrates paraneter and content of 5 sub-picture unit
header (SPUH) of sub-picture unit shown in FIG 67,

FIG 69 illustrat egueRr A8®t RIRANENCOAECHEAES manager méhﬁp%WGﬁ?gt Eak
sequence table of sub-pictdre unit showmn in FIG 67,

FIG 70 illustratgupeean®tesuBigictntenstpéams (VMGM_SPSUl Ry )Ccant ehk
sequence (DCSQ shown in FIG 69;
video manager menu (VMGM), and the attributes of sub-
picture streams (VMGM_SPST _ATR) in the video managér
5 menu (VMGM). |

In the title search pointer table (TT_SRPT) 79,
as shown in FIG. 11, the title search pointer table
information (TT-SRPTI) is first written and then as
many title search pointers for input numbers 1 to

10 n (n = 99) as are needed are written consecufively.
When only the reproducing data for one title, for
example, only the video data for one title, is stored
in the volume of the optical disk, only one title
search pointer (TT_SRP) 93.is written.in the table

15  (TT_SRPT) 79.

As shown in FIG. 12, the title search pointer
table information (TSPTI) 92 contains the number of.
title search pointers (TT Ns) and the end address
(TT_SRPT_EA) of the title séarch pointer table

20 (TT_SRPT) 79. The address (TT_SRPT_EA) is represented
by the number of bytes, relative to the firSt byte
in the title search pointer table (TT_SRPT) 79.
Furthermore, as shown in FIG. 13, each title search
pointer (TT_SRP) 93 contains the number of port-of-

25 titles (PTT_Ns) as the number of chapters (programs),
the video title set number (VTSN), the titie number

(VIS_TTN) of the video title set 72, and the start



FIG 71 illustrates a packet transmt dispose secti on;

FIG 72 ifllustrates the configuration of 15 a highlight processor
section; FIGS. 73 and 74 present flowharts for detecting
the~t otal number of titles on an optical disk, the nunber of
chapters (prograns) for each title, the nunber and | anguages of
audi o streans for each title, 20 and the nunber and | anguages of
sub-picture streans for each title; FIG 75 is a
di agram exenplifying what is stored in a menory table;

FIG 76 is a dlaaaa%bggowv&g 8 )e¥aRhe fidebetidie set gpr.oduced i mage of
a main nmenu; FIGS. "77A through 77E shom/exanples of the

reproduced i mageghef centichite BEN¢hea tihap! geafeM pointer (TT_SRP) 93
13 -an audi o menu, a sub-picture nmenu and -an angl e nmenu;
specifies a video title set 72 to be reproduced and
a location in which the video title set 72 is to be
5 stored. The start address (VTS_SA) of the video title
set 72 is represented by the number of logical blocks
in connection with the title set 72 specified by the
video title set number (VTSN).

The details of what is described in the video

10 manager menu PGCI unit table (VMGM_PGCI_UT) 81 will now
be discﬁséed with reference to FIGS. 14 through 19.

The video manager menu PGCI unit table
(VMGM_PGCI_UT) 81 shown in FIG. 14 ié essential when
the video object set (VMGM_VOBS) 76 for the video

15 manager menu is provided, and information about
a program chain for reproducing the video manager menu
(VMGM) provided for each language is described in this
table 81. By referring to the video manager menu PGCI
unit table (VMGM_PGCI_UT) 81, the program chain of the
20 specified language in the video object set (VMGM_VOBS)
76 can be acquired to be reproduced as a menu.

The video manager menu PGCI unit table
(VMGM_PGCI_UT) 81 contains video ménager menu PGCI unit
table information (VMGM_PGCI_UTI) 81A, n video manager

25 menu language unit search pointers (VMGM_LU_SRP) 81B,
and n video manager menu language unifs (VMGM_LU) 81C

in the named order as shown in FIG. 14.



FIG 78 shows a flowchart show ng the processing sequence when the

menu i s reproduced; - FIGS. 79A, 79B, 79C and 79D are views for
5  explaining video, sub-picture, highlight information and
coM®l ned i mage of them FI GS. 80A, 80B, 80C, 80D and 80E are
views for expl ai ni ng vi deo, sub-pigture, highlight information

and conbi ned i mage of them 10 FI'GS. 81A and 81B are views
showi ng a pattern - pi xel and highlight pixel in sub-picture data,;
FIGS. 82, 83 and 84 are flowharts of the. procedure for

repr oduci ng the vi deo gzl Filded Iﬂ%rﬂﬁjéia'menu pPGCI Jfde 48 amh ftna@ionli Sk
having logic formats shown in 15 FIGS. 6 to 66; FIG 85
is a flowchart of(viu paegedir® fOIA contains clhidfitgineg iidie sbwlte e i ng

pl ayback of the V|deo “dat a froman optical disk having |ogic
formats shown i ntable 81. FITE® Widew Enagdy menu landiadge 8fhits sedxradck

di agram of an encoder system ' t hat encodes the video data and
generates a vi depdinters (VMGM_LU_SRFF| @ 1B axes desdmiksthrin fidre amrdewodi ng
process of FI G 86; FIG 88 is a flowhart for

combi ni ng % he V|@§§0c1ated with the video manager menus #1 to #n and
contain language codes and descriptions about the
pointers to search for the video manager menu language
units (VMGM_LU). 81C, described in the otrder associated
with the video manager menus #1 to #n; Described in
10 each video manager menu language unit (VMGM_LU) 81C are
the category and start address of the program chain of
the associated video manager menu.l
More specifically, as shown in FIG. 15, the wvideo
manager menu PGCI unit table information
15 © (VMGM_PGCI_UTI) 81A contains the number of the Qideo
manager menu language units (VMGM_LU) 81C as a
parameter (VMGM_LU_Ns) and the end address of the.video
manager menu language units (VMGM LU) 81C as a
parameter (VMGM_PGCI_UT EA). As shown in FIG. 16, each
20 - video manager menu language unit search pointer
(VMGM_LU_SRP) 81B contains a video manager menu
language code as a parameter (VMGM_LCD) and the start
address of the associated video manager menu language
unit (VMGM_LU) 81C as a parameter (VMGM_LU SA). Each
25 video manager menu language unit (VMGM;LU) 81C consists -
of video manager menu language unit information

(VMGM_LUI) 81D, video manager menu PGC information



25 data, audi o data, and sup-picture data all encoded accordi ng

to the flowof FIG 87 to create a video data file;

14 , FIG 89 is a block diagramof a disk formatter
sys\r/emthat records the formatted video files on . an optical disk;
FIG 90 is a flowhart for creating |logic c&egta to 5 be recorded on a
disk in the disk formatter of FIG 89; FIG 91 is a flowhart
for creating fromthe |ogic data the physical data to be recorded
on a di sk; and FIG 92 is a schematic diagram of a systemthat
transfers the vi deaddd lpRitfler®’ (WMeM ®RER SR 81E Akl RHES HdydLut €.
Best Mbode of Carrying Qut the InventioOn - Hereinafter, referring

to the acconpanyime@u PGC infdrmaitieh (IMGIPEGEA) G13K ifre AH UMl anRegAt us
as shown in FIG. 17. The video manager menu language
unit information (VMGM_LUI) 81D contains information
5 about this table 81C. The video manager menu PGC
information search pointers (VMGM_PGCI_SRP) 81E are
described in the order associated with the video
manager menus #1 té #n and contain the éategories of
the program chains of the video manager menus and
10 descriptions about the pointers to search for the video
‘manager menu.PGC information (VMGM_PGCI) 81F, described
in the order associated with the video manager menus #1 -
to #n.
The video manager menu PGC information (VMGM _PGCI)
15 81? contains information about the program chain of the
video manager menu or VMGM program chaiﬁ information |
(VMGM_PGCI).
More specifically, as shown iﬁ.FIG; 18, the video
manager menu language unit information (VMGM_LUI) 81D
20 contains the number of piedes of the VMGM program chain
information (VMGM_PGCI) 81f as a parameter (VMGM PGCI_Ns)
and the end address of the video manager menu language
unit information (VMGM_LUI) 81D as a parameter |
(VMGM_LUI_EA). As shown in FIG. 19, each video manager
25 menu PGC information search pointer (VMGM_PGCI_SRP) 81E
contains the category of the program chain of the

associated video manager menu as a parameter



according to an enbodi ment of the present invention 15 wll be
expl ai ned. FIG 1 is a block diagram of an optical disk

reproduci ng apparatus that reproduces the data from . an optical disk
assecCiated wth an enbodi nent of the present invention. FIG 2 is a

bl ock di agram of the 20 di sk drive seq%ion that drives the optical
.di sk shown in FIG 1. FIG 3 shows The structure of the optica
disk shown in FIGS. 1 and 2. As shown in FIG 1, the optica
di sk reproducing apparatus conprises a key/display section 4, a

moni t or Y kP A s A iQUfess Wenthidadssdiated
oper at es the key/ I Sp y seotlon 4, this causes the recorded data

to be reproducedvfMGan%'b | @Hai¥i Shfd¥mation (VMGM PGCI) 81F as
15 The recorded data contains video data (main-picture

data), sub-picture phdiametid (@0 RG] SA/yh.r ch are converted into
vi deo signals and audio signals. The
Described in the category (VMGM_PGC_CAT) of the
5 program chain of the video manager menu are a flag
" indicating whether or not there is an entry of this PGC
and a menu ID indicating if it is a menu. The menu ID
indicates a title menu when it is "0010".
The structure of the logic format of the video

10 title set 72 shown in FIG. 6 will be described with
reference to FIG. 20. In each video title set (VTS)
72, four items are.written'in the order shown in
FIG. 20. Each video.title set (VTS) 72 is made up of
one or more'video titles having common attributes.

15 The video title set information (VTSI) 94 contains the
management information on fhe video titlés, including
the information on entry search points} the information
on playback of video object sets 72, the information on
playback of title set menus (VTSM), and the attribute

20 information on video object sets 72.

Each video title set 72 is provided with the
packup of the video title set information (VTSI_BUP) 97.
Between the video title set information (VTSI) and the
backup of the information (VTSI_BUP) 97, a video object

25 set for video title set menus (VTSM_VOBS) 95 and
a video object set for video title set titles

(VISTT_VOBS) 96 are arranged. Both of the video object



nonitor section 6 displays inmages according to the .5 audi o signals
and t'’he speaker section 8 generates sound according to the audio

si gnal s. It is known that the optical disk 10 is avail able

wi t¥7 various structures. For instance, one type of the optical disk
10 is a read-only disk on which data is 103 ~recorded with a high
density as shown in FIG -3. The optical disk 10, as shown in FIG
3, is made up of a pair of conposite |ayers 18 and an adhesive

| ayer 20 sandwi ched between the conposite disk |ayers 18. Each

of the conposite ghek {(vysmSvdls i snd VPIPENOES) 195, 96 ahavanspar ent
substrate 14 and a recording | ayer or - a Ilght-reflectlng | ayer 16.

The di sk layer 1&t®ucture shaun angerico 8 hads tdweplaphedreateterng | ayer 16
may be in.contact with the surface of the adhesive |ayer 20.

A center hole 22 is ndtlee ividédre opticadetdi DkfdOnaiChon2(0VTSI) t &€, pehéphery
of the center hole 22 on both sides, clanping areas 24 are provided
whi ch are used tdagiknp of the infermptieml (WSK_BUPHUPT ngandsthetwiden.
When the disk . 10 is |oaded in the optical_disk'ggfaratus,,the
spindle 5 AP ieahi el of FERBF_MEBSholh for Frideo titleseetebithed 25

the center hole 22. As long as the disk is being, ‘
are items indispensable to the video title set 72.

The video object set (VTSM_VOBS) 96 for video title set
menus is an option provided as the need arises.
The video title set information (VTSI) 94 consists
10 of five tables as shown in FIG. 20. The five tables
are forced to align with the boundaries between logical
sectors. The video title set information management
table (VTSI_MAT) 98, a first table, is a mandatory
table, in which the size of the video title set (VTS)
15. 72, the start addresses of each piece of information in
the video title set (VTS) 72, and the attributes of the
video object sets (VOBS) 96 in the vidéo.title set
(VTS) 72 are written.
The video title set part of title search pointer
20 table (VTS_PTT_ SRPT) 99, a second table, is an selection
table provided as the need arises. Written in the
table 99 are the program chains (PGC) 87 and/or
programs (PG) 89 contained in the video title set 72
that are selectable according to the entry of a title
25 number from the key/display section 4 of the apparatus
or the selection of a title number give via fhe remote

controller 5.



rotated, it continues clanped at the clanping areas 24. As
shown in FIG 3, the optical disk 10 has

16 an information zone 25 around the clanping zone 24 -

on Bach side, the information zones allow ng the information to be
recorded on the optical disk 10. I ggeach information area 25, its
outer circunference 5 - area is determned to be a |l ead-out area 26 in

whi ch no information is normally recorded, its inner _
circunference area adjoining the clanping area 24 is determned to

be a | ead-in-area 27 iph#higledOtitle set pPbGEER! EARiKS iREHFRKILY ohecOr ded,
and the area between 10 the | ead-out area 26 and the |lead-in area 27

is det ertabkd {vrberactnjaloegoadingrar €ab28, is a mandatoryAl the
recording |ayer 16 in the information area 25, a continuous spira
track is nornallytable, in whickdths WDSapeagramwbhalbindahfoirmatohe -
recorded. The 15 continuous track is divided into a plurality of
(VIS_PGCI) 104 is written. The video title set time
5 search map table (VTS_TMAPT) 101, a fourth table, is
an selection table provided as the need arises, in
which the information on the recording locafion, fo;
a specific period of time of display, of the video data
in each program chain (PGC) 87 in the title set 72 to
10 - which the map table (VTS_TMAPT) 101 belongs is written.
A video title set menu PGCI unit table
(VISM_PGCI_UT) 111, the fifth table, is an essential
item when a video object set (VGSM_VOBS) 95 for the
video title set menu is provided, and contains
15 information about a program chain for reproducing
a video title set menu (VITSM) provided for each
language. By referring to this video:title set menu
PGCI unit table (VTSM_PGCI_UT) 111, ﬁhe prbgram chain
of the specified language in the video object set
20 (VTSM_VOBS) 95 can be acquired to be reproduced as
a menu. '
Next, tﬁe video title ihformation management
table (VTSI_MAT) 98 and video title set program chain
information table (VTSI_PGCIT) 100 shown in FIG. 20
25 will be described with reference to FIGS. 21 to 30.

FIG. 21 shows the contents of the'video title

information management table (VTSI_MAT) 98, in which



physi cal sectors, which are assigned serial nunbers. On the basis
of the sectors, data is recorded. The data recording area 28 in
the information recording area 25 is an actual data recording
aréa’ in which 20 managenent data, video data, sub-picture data, and
audio data are recorded in the formof pitggthat is, in the form
of changes in the physical state) as explained later. Wth the
read-only optical disk 10, atrain of pits is previously formed in
the transparent 25 substrate 14 by a stanper, a reflecting |ayer is

formed lh e VAR H it OB dth g detf iR 0T (W' 10BNyl edlize of
substrate 14 in which the pit train is forned, and the '

17 r efdhec tviiripd aidiles aate sy 28 WIe SZ9Gordienydmp/iayn Ifumbex: of
the read-only optical disk 10, a groove is normally not provi ded
as a track and t lehepiDVDX ivdided rsperd fSipaftdom (fVERN) , and ttihe tviadssparidnte
substrate 14 serves as a track.

set category (VIS_CAT) are written in that oxder.

5 Furthermore, in the table (VTSI_MAT) 98, the start
address of the video object set (VTSM _VOBS) for VTS
menus is expressed by a logical block relative to the
first logical block in the video title set (VTS) 72.
The start address (VTSTT_VOB;SAj-of the video object 83

10 for titles in the video title set (VTS) 72 is expressed
by a loéical block (RLBN) relative to the first logical
block in the video title set (VTS) 72.
Furthermore, in the table (VTSI_MAT) 98, the
end address (VISI_MAT EA) of the video title set
15 information management table (VTI_MAT) 98 is
represented by the number of blocks, relative to the
first byte in the table (VTSI_MAT) 98 and the start
address (VTS_PTT_SRPT_SA) of the video title set part
of title search pointer table (VTS_PTT_SRPT) 99 is
20 :epresented by the number of blocks, relative to the
first byte in the video title set information (VTSI) 94.
Still furthermore, in the table (VTSI _MAT) 98, the
| start address (VTS_PGCIT_SA) of the video title set
program chain information table (PGCIT) 100 is
25 expressed by the number of blocks, relative to the

first byte of the video title set information (VTSI)

94, and the start address (VTS _TMAPT_SA) of the time



5 The optical disk apparatus 12, as shown in FIG 1,

.further conprises a disk drive section 30 a system CPU section
50, a system ROM RAM section 52, a system : processor section 54, a
date’ RAM sect i on 60, a video decoder 58, an audi o decoder section
60, a sub-picture 10 decoder section 6¢; and a DA and data

r epr oduci ng section 64, and the nenu generator 66. The system
processor section 54 is provided with a systemtine cl ock (STO
54A and a register 54B. The vi deo decorder section 58, audio
decorder section $dhrctmEpbrErStTMAPTIS101 inlees deideect iOhe 68eBr eVEE$O
provided with systemtine cl ocks (STC) 58A, 60A, 62A, respectively.
As shown in FIG 22 idexbrdksskd ey seclogic&8D sector rebatiaveasta tbeor
driving circuit 11, a spindle notor 12, an optical head 32 (i.e.,

an opti cal plckmmxrst Regical stkbrmimthQ'Vad¢@cnstb¢r%%tt(@%S)a72eed
not or driving circuit 37, atracking circuit 38, a head anplifier
40, and dThies Viealpke CEEES hgMAT ¥ (18 tcomtaime Bhe | sharti agduess

is placed on the spindle motor 12 driven by the nptor driving
cirtcuit 115 and i sl 'Jéﬁ%l‘ﬂ_e‘%ﬁ%qtﬁes%bl%l%h%‘f’ﬁﬁeo Jtitle sqp me‘?‘l‘\ep%ﬁl cal

head 32 that projects a Iaser beam o t he Opt*Cﬁ% di sk, 10 |?
| ocat ed under t hé*idt i 1&g GRISM PGCT _UD) h s & Qd"YBPFE Ptaced on

a QUIde rrEChanlsmelatlve blocks from the top byte of the video title
set information (VTSI) 94. When the video manager menu
PGCI unit table (VMGM_PGCI;UT) 81 is not present,
10 "00000000h" is described at the start address. Written
in the table.(VTSI;MAT) 98 are the video object set
(VTSM_VOBS) 95 for the video title set menu (VTSM) in
the video title set (VIS) 72, the video attributes
(VIS_V_ATR) of the video object set (VTST_VOBS) 96 for
15 the titles (VTSTT) in the video titie set 72, and the
number of audio streams (VTS_AST Ns) in the video
object set (VTSTT VOBS) 82 for the titles (VTSTT) for
the video title sets 72. Here, the video attributes
(VIS_V_ATR) include a video compression mode, a frame
20 - rate of the TV system, and an aspect ratio for
displaying an image on a display unit.
Written in the table (VTSI_MAT) 98 are the audio
stream attributes (VTS_AST_ATR) of the video object
set (VTST_VOBS) for the titles (VTSTT) in the video
25 title set (VTS). The attributes (VTS_AST_ATR) include
an audio encoding mode indicating how audio is encoded,

the number of bits used to quantize audio, the number -



18 (not shown). The feed notor driving circuit 37 is

provided to supply a driving signal to the feed notor 33. The
nmotor 33 is driven by the driving signal and . noves in and out the
opt¥cal head 32 across the radius 5 of the optical disk 10. The
optical head 32 is provided with gn object |ens 34 positioned so
as to face the optical disk 10. The object lens 34 is noved
according to the driving signal supplied fromthe focus circuit 36
so as to nove along its optical axis. 10 To reproduce the data

fromthe above opid Galdi¥ $hannels andl@n RiPUILHPudtRAG oM Proj ects a

| aser beam on the optical disk 10 via the object |lens 34. The
obj ect | ens Prithermead, Wit dy iln tiHee tadyies (WIS _ned u o &f
the optical disk 10 according to the driving signal 15 supplied from
the tracking cirarie th& nulrerthgVns SPST Ns) of tsub-ghjcuird etsceBdng s noved
‘along its optical axis '
in the video object set 82 for the titles (VTSTT) in
5 the video tiﬁle set (VTS) 72 and the attributes
(VTs;SPST_ATR) of each sub;picture stream.
The attributes (VTR_SPST_ATR) for each sub-picture
stfeam include a sub-picture coding mode, a sub-picture
display type and a sub-picture language code.

10 ‘Furthermore, in the table (VTSI_MAT) 98, written:
are the number (VTSM_AST Ns) of audio streams in the
video title set menu (VTSM), the audio stream
attributes (VTSM_AST ATR), the number (VTSM_SPST_Ns)
of sup-picture streams, and the sup-picture stream

15 attributes (VISM_SPST ATR).

| Each audio stream attribute (VIS_AST_ATR) of the
video title set (VTS) contains the audio coding mode,
the mulfichannel extension, the audio type, the audio
application ID, quantization, the sampling frequency,

20 and the number of audio channels from bit number b63 to
bit number b48 with bit b51 reserved, and audio stream
language codes as specific_codes from bit number b47 to
bit number b40 and from bit number b39 to bit number
b32, as shown in FIG. 22. Bit number b3l to bit number

25 b24 of this audio stream attribute (VTS_AST_ATR)-are

reserved for specific codes. Bit number 23 to bit

number b8 are reserved for the future use, and bit



according to the driving signal supplied fromthe focusing circuit

36 so that its focal point may be positioned on the recording

| ayer 16 of the optical 20 di sk 10. This causes the |aser beamto
formthe smal | est beam spot on the spiral track (i.e., the pit
train), enabling the beamspot to trace the4rack. The | aser beam
Is reflected fromthe recording |ayer 16 an returned to the
optical head 32. The optical head 32 25 converts the beamrefl ected
-fromthe optical disk 10 into an electric signal, which is supplied
fromthe BRibol phegs B tRukher 390 Vdedd PLRS SapEl Ced€ibh 44 Vi a

19 the head anplifier 40. Fromthe electric signal, the

servo processing gifétidt 4h pr aghusiestiee foidiso slgiedt set (VISMavOBSFKEHg
signal, and a notor control signal and supplies these signals to
t he focus circuitfcb,the VTS mémacis mpipoes¢nt38r avhla ot ixeadrohjagt
circuit 11, respectively.

set contains no audio stream, "0" is described in each
5 of the bits from bit number b63 to bit number b0.
Specific codes are described in bits b47 to b40
and b39 to b32 where a language code determined by
1S0-639 is described as a language symbol when the
audio stream type is a language or voice. When the
10 audio sﬁream type is not a language or voice, this area
is reserved.
As shown in FIG. 23, eéch sub-picture stream
attribute (VTS_SfSTG_ATR) of the video object set
(VIST _VOBS) 96 for VTSTT contains the sub-picture
15 coding mode, sub-picture display type and sub-picture
type from bit number b47 to bit number b40 with bit b44
reserved, and a language code of this sub-picture
stream as specific codes from bit number b39 to bit
number b32 and from bit number b3l to bit number b24.
20 Bits b23 to blé are reserved for specific codes. Bits
b23 to b8 are reserved for the future use; and bits blb5
to b8 describe the specific code extension. Further,
bits b7 to b0 are reserved.
The VTS program chain information table
25 (VTS_PGCIT) 100 has a structure as shown in FIG. 24.
In the information table (VTS_PGCIT) 100, information

on the VTS program chain (VTS_PGC) is written, starting



Therefore, the object lens 34 is noved along its . optical axis and
across the radius of the optical disk 10, its focal point is
positioned on the recording 10 | ayer 16 of the optical. disk 10, and

t he~ aser beam forns the small est beam spot on the spiral track
Furthernore, the spindle motor 12 is rotatgg by the - nmotor driving
circuit 11 at a specific rotating speed. This allows the beamto
track at, for exanple, 15 a constant |inear speed. The
system CPU section 50 of FIG 1 supplies to the servo processing

circuit 44 a conyi®h Sn¥Rmation (_VTSSQJVGGI'?LQ 189S 192 JE e Sirfmation
response to the control signal, thé& servo processing circuit 44

20 suppl i es aapaad-(vas PgcITgnaloot elkadead Mt VTY ipdoyram chain
circuit 37, which supplies a driving signal to the feed not or 33.
Then, the feed nivas_P¥&C)s dilnvehe damfeirmption tablichg VAR IRIITedd B2 to
nove across the radius of the . optical disk 10. Then, the optical
head 32 accesses thes informaggen f(VE'Ss@QCAT fIgr i@ dts thed Jawast dns ayer 16
of the optical disk 10. The data is reproduced fromthe
speci fic sector BRnYh¥TSpPGEd seaz¢h3poitiegh ((VTen PGCIT_SRP) 103 used

to search for VTS program chains (VTS_PGC) as the
number (#1 to #n) of VTS program chains in the
information table (VTS_PGCIT). At the end of the
table, there are provided as many pieces of information

10 (VITS_PGCI) 104 on the respective VTS program chains
(VIS_PGC) as the number (from #1 to #n) of the VTS
program chains (VTS_PGC). |

The information (VTS_PGCIT_I) 102 in the VTS

program chain information table (VTS_PGCIT) 100

15 contains the number (VTS_PGC_Ns) of VTS program chains
(VTS_PGC) as shown in FIG. 25. The end address
(VIS_PGCIT_EA) of the table information (VTS_PGCIT_I)
102 is expressed by the number of bytes, relative to
the first byte in the information table (VTS_PGCIT) 100.

20 Furthermore, as shown in FIG. 26, the VTS_PGCIT
search pointer (VTS_PGCIT_SRP) 103 contains the
attributes (VTS_PGC_CAT) of the program chains
(VIS_PGC) in the video title set (VTS) 72 and the start
address (VTS_PGCI_SA) of the VIS_PGC information

25 . (VIS_PGCI) 104 expressed by the number of bytes, .
relative to the first byte in the VTS_PGC information

table (VTS_PGCIT) 100. Here, the VTS_PGC attribute



20 supplies it to the head anplifier 40. The head _
anplifier 40 anplifies the reproduced data, which is out putted at
the disk drive section 30. The reproduced data is transferred
and~6tored in 5 a data RAM section 56 by the system processor
section 54 which is controlled by &Qe system CPU section 50

which is operated in accordance with the prograns stored in the
system ROM RAM section 52. The stored reproduced data is processed
at the system processor 10 section 54, which sorts the data into video

data, audio (VTS OegE, cRI S3b- b takamsid 2. afhh £6r B @S UPRAL €8t 1 gt he
vi deo decoder section 58,7 audi o decoder section 60, and

sub- pi cture decodgietStss i & &try gSRetavatyai®nERtey PGC) is thkeofledsat |
t he- respective decoders. The DJA and data- 15 reproduci ng section 64
converts the deccuesl o de® xkgpinduced. Uswallly, dat centnyl sobgpamtchainat a
I.nto an anal og vi deo signal, an anal og audi o signal, and an anal og
sub- . pi ctRER@) sigynatitmkeicre Ipsegsaynehains a( AEX) nghat are
5 not entry program chains (PGC). Generally, program
chains (PGC) are reproduced in the descriptioﬁ order of
VTS_PGCIs as shown in FIG. 24.
The PGC information (VTS_PGCI) 104 in the video
title set 72 contains four items as shown in FIG. 27.
10 In the PGC information (VTS_PGCI) 104, the program
chain general information (PGC_GI) 105 on a mandatory
item is first arranged, followed by at least.fhree
items that are made mandatory only when there is
an video object 83. Specifically, contained as the
15 three items iﬁ the PGC information (VTS_PGCI) 104 are
.a program chain program map (PGC_PGMAP) 106, a cell
playback information table (C_PBIT) 107, and a cell
position information table (C_POSIT) 108.
As shown in FIG. 28, the program chain general
20. information (PG&_GI) 105 contains the category
(PGCI_CAT) of the program chain 87, the contents
(PGC_CNT) of the program chain (PGC) 87, and the
playback time of the program chain (PGC). 87 Written
in the category of PGC (PGCI_CAT) are whether the. PGC
25 can be copied or not and whether the programs 89 in the

PGC are played back continuously or at random. The

contents of PGC (PGC_CNT) contains the description of



process, and supplies the resulting video signal and 20 sub-picture
signal to the nonitor 6 and the resulting audi o signal to the
speaker 8. Then, on the basis of t he video signal and sup-picture
sigral, an inmge is di spl ayed on the nonitor section 6 and
according to the audi o signal, soungis sinultaneously reproduced
at the 25 speaker section 8. In the optical disk

repr oduci ng. apparatus shown in FIG 1, as a user nmanipul ates the
key/ di spl ay section 4 . ' ' 21

on the front panethdfptdigramichdodys OFudBii-dY ehee 1HE the numbefesdt e
controller 5 as a renote term nal connected to the renote control

recei ve section 4frogfampt8®althe number COMMEE] Lot 8HONSandi tie i nhmbeedofays,
recorded dat a, 5 i.e., video data, sub-picture data and audi o data,
S r epr cahuglssl fionthdepopdraral clih 5k 4D. anthe sptaylbacketime of
to an audi o signal and video signal in the apparatus.
PGC (PGC_PB_TIME) contains the total playback time of
5 the programs 89 in the PGC. The playback time‘is the
time required to continuously play back the programs 89
in the PGC, regardless of the playback procedure.
When an angle mode is available, the playback time of
angle cell number 1 is the playback time 6f the angle.
10 Furthermpre, the program chain general information
(PGC_GI) 105 contains PGC sub-picture stream control
(PGC_SPST CTL), PGC audio stream control (PGC_AST CTL),
and PGC subQPiCture pallet (PGC_SP_PLT). The PGC sub-
picture stream control'(PGC_SPST_CTL) contains the
15 number of sub-pictures usable in the PGC 89 and the PGC
audio stream control (PGC_AST CTL) likewise contains.
the number of audio streams.usable in the PGC 89. The
PGC sub-picture palette (PGC_SP_PLT) contains a set of
a specific numbér'df color pallets used in all of the
.20 sub-picture streams in the PGC 89.
Furthermore, the PGC general information (PGC_GI)
105 contains the start address (C_PBIT SA) of the cell
playback information table (C_PBIT) and the start
address (C_POSIT_SA) of the cell position information
25 table (C_POSIT) 108. Both of the start addresses

(C_PBIT_SA and C_POSIT SA) are represented by the

number of logical blocks, relative to the first byte



The video signal is reproduced as a video i mage on the . ext er nal
noni tor ‘section 6 and the audio signal is 10 repr oduced as a voi ce
fromthe speaker section 8. As shown in FIG 4, the
key+di spl ay section 4 conprises a power key 4a, m crophone input
terminals 4b, a playback key 4c, a pause key 4d, a stop key 4e,
fast forward and rew nd keys 4f, an open/close key 4g 15 for :
i nstructing the |oading or ejecting of the optical di sk 10,

i ndicators 4h, and a | oad/eject slot 4i for the optical disk 10.

As shown in FIG £ ¢{e vROSEC CONESRhd€lo® (VTS PGCEPNDES SE€S a power key
5a, nuneral keys 5b, a stop key 20 5c, a playback key 5d, a pause key

5e, a nenory key 5f, For a pidyfenéldse(key) Stof o mewd | Uss | sigowiein
| oadi ng or ejecting of the optical disk 10, fast forward and
" rewi nd keys 5h arrihi ,29 et Ky objtHeorcatsgont (PGC_CAT) ofrehpeati ng and
the repeat range, a nenu key 5k for 25 I nstructing the display of a
menu screen, a tiptagiay chain degarihes imsRGUenigy tore @i RphafGofentryt| e
menu screen, - and up and down and right and left select keys 5m
whi ch 5 as the entry type, bits b30 to b28 of are reservéd for
the futﬁre use, bits b27 to b24 describe a menu ID
indicative of the type of the menu, bits b23 and b22
describe the PGC block mode, bits b2l and b20 describe
the PGC block type, bits bl9 to blé describe the
10 program playbéck control, bits bl5 and bl4 describe
the copy flag, bits bl3 and bl2 describe the playback
management, bits bll to b8 describe the application
type, and bits b7 to b0 are reserved for the future
usage.
15 '~ With regard to the menu ID, "0010" indicates
a title menu for use in the video manager information
menu (VMGM), "0011" indicates a root menu for use in
the video title set ﬁenu (VIsM), "0100" indicates
a sub-picturé menu for use in the video title set menu
20 (VTSM), "0101" indicates an audio menu for use in the
video title set menu (VTSM), "0110" indicates an angle
menu for use in the video title set. menu (VTSM), and
"0111" indicates a program menu for use in the video
title set menu (VTSM).
25 | When the category (PGC_CAT) of the program chain
(PGC) is a program chain (PGC) for a title, bits b30 to

b24 describe the number of titles (VTS_TTN), any of



22 are used to select an itemon the displayed nenu

screen. The detail ed operation of the optical disk

apparatus of FIG 1 will be described later with 5 ref-erence to the
| og'c format of the optical disk- expl ai ned bel ow.

The data recording area 28 between the Ieaqiér1 area 27 and the

| ead-out area 26 on the optical disk of FIG 1 has a volune and.
file structure as shown in 10 FIG 6. The structure has been
determned in conformty to specific logic format standards, such

as Mcro UDF or IR660.1 The diat ad aaprdligkbgrar Ahain (PoC), isipdysisal |y

divided into a plurality of sectors as descri bed earlier. These

physi cal sectors @ ©@fsdddieibe the nurdssd af deEy S.any of he €0l 295 nin
expl anat i on, a | ogi cal address nmeans a | ogical sector nunber. (LSN)

as determ ned in tHiy rddram dHHIMH6EGHEC) Lilkkitss b7 to b4 physi caseseedor, a
| ogi cal sector contains 2048 bytes. The nunbers (LSN) of |ogica
sectors are assi gived the future use, and bits b3 to b0 describe the
5 number of angles, any one of 1 to 9, in_the program
chain (PGC). _ |
The program chain program map (PGC_PGMAP) 108 is
a map showing the arrangement of the programs 89 in the
* PGC 87 of FIG. 31. 1In the map (PGC_PGMAP) 106, the
10 entry cell numbers (ECELLN), the start cell numbers of
the individual programs 89, are written in ascending
order as sﬁown in FIGS. 31 and 32. - In addition,
prograﬁ numbers are allocated, starting at 1, in the
order in which the.entry cell numbers are written.
15 Cbnsequently, the first entry number in the map
(PGC_PGMAP) 106 must be #1.
The cell playback information table (C_PBIT)
defines the order in which the cells 84 in the PGC 87
are played back. 1In the cell playback information
20 table (C_PBIT) 107, pieces'of the cell playback
information (C_PBI) are written consecutively as shown
in FIG. 33. Basically, cells 84 are played back in the
order of cell number. The cell playback information
(C_PBIT) 108 contains a cell category (C_CAT) as shown
25 in FIG. 34. Written in the cell category (C_CAT) are
a cell block mode indicating whether a cell is in the

block'and if it is in the block, whether the cell is



20 consecutively in ascending order as the physical sector

nunber i ncrenents. As shown in FIG 6, the volune and file
structure is a hierarchic structure and contains a vol unme and
fiNe structure area 70, a video manager 71, at |east 25 one vi deo
title set # 72, and another recorded area 73. These areas 70, 71
72, 73 are aligned wth t he boundaries between Ioglcal sectors. As
W th 23 a
conventional CD, a logical sector is defined as a set of 2048

bytes. Accordi nQ!}‘Ye Pﬂf‘stl. WhEla SBELPTblock type COAAELSRONAS WReEREX! O cal
- bl ock. he vol un® and file struégure area 70 corresponds 5.

to a managenent Q{Qﬁéﬂf—‘tﬂ Mgesbt pate€rer Uke #1480 or is in &M6&ngle
According to the description in the managenent area, the video

manager 71 i s st @kstk ) diie &y IBINdiscontinkOdy RAMgethd boiabP2ng AShether
explained with reference to FIG 7, the information used to manage
video title sets the system time clock (STC) must be set again.

5 An "angle block" of cells is defined as a set of
cells 84 having a specific angle. The angle can be
changed by replacing one angle block with another.

In the case of a basebéll video program, for example,
an angle block representing a scene taken from the

10 outfield may be replaced by an angle block representing
a scene taken from the infield. '

Further written in the cell category (C_CAT) are
a cell playback ﬁode indicating whether.the video
object units (VOBU) 85 in the cell 84 aré played back

15 continuously or a picture is made still at one video
object unit (VOBU) 85 to anofher in the cell 84, and
cell navigation control indicating whether the picture
is made still after the playback of the cell or
indicating the rest time.

20 As shown in FIG. 34, -the cell.piayback information
table (C_PBIT) 107 contains the cell playback time
(C_PBTNM) representing the total pléyback time Sf the
PGC 87. When the PGC 87 has an angle cell block, the
playback time of the angle cell number 1 represents the

25 ' playback time of the angle block. Further written in
the cell playbaék informétion table (C_PBIT) 107 are

the start address_(C_FVOBU_SA) of the first video



10 72 is witten in the video manager 71, which is ~conposed of
a plurality of files, starting with file #0. In each video title
set, 72, conpressed video data, conpressed audi o data, conpressed
sub-pi cture data, and the reproducing information about these data
items are 15 stored as explained |ater Each video title set is
conposed of a plurality of files 74. The nuiber of video title sets
72 is limted to a maxi num of 99. . Furt hernore, the nunber of files-
74 (fromfile # to file #)+9) constituting each video title set 72

is 20 det er mopgdctouhgta (YBREYUBEOhinl@he EB23C U bRPréds@bEby the

al so aligned with the boundaries between | ogical sectors. S
In the other recondmbear ed I8gith® betebEsli @Blative toC@&pablrerek utilizing
the aforenentioned video title 25 sets 72 is recorded. The other
recorded areas 73lagécal sectomoinnthessadebyopjecidedit (VOBS) 85 inAs

shown in FIG 7, the video manager 71 contains
which the cell 84 is written and the start address
5 (C_LVOBU_SA) of the end video object unit (VOBS) 85 in
the cell 84 expressed by the number of logical sectofs,
relative to the first logical sector in the video
object unit (VOBS) 85 in which the cell 84 is written.
" The cell position information table (C_POSI) 108

10 specifies the identification number (VOB_ID) of the
video object (VOB) 85 in the cell used in the PGC 87
and the identification number (Cell_ID) of the cell 84.
In the cell position information table (C_POSI) 108,
pieces of the cell position information (C_POSI)

15 'corresponding to the cell numbers written in the cell
playback information table 107 as shown in FIG. 35 are
written in the same order as in the cell playback
information table (C_PBIT) 107. The cell position
inférmation (C_POSI) contains the identification number

20 (C_VOB_IDN) of the video object unit (VOBS) 85 in the
cell 84 and the cell identification number (C_IDN) as
shown in FIG. 36.

The video title set menu PGCI unit table
(VISM_PGCI_UT) 111 describing language-by-language

25 information of the video title set menu (VTSM) shown

| in FIG. 20 consists of video title sét menu PGCI unit

table information (VISM_PGCI_UTI) 111A, n video title



24 at least three itens each correspondi ng to individual

files 74. Specifically, the video manager 71.is made up of video
mapager information (VM3) 75, a video obj ect set for video
mareger menu (VMGM VOBS) 76, and 5 backup of video nanager

I nformati on (VM43 BUP) 77. Here, the,video manager information
(vwd) 75 and the backup of video nmanager information (VM3 BUP)
77 are : determ ned to be indispensable itens, and the video

obj ect set for video manager nmenu (VMGM VOBS) 76 is 10 determned to

be an sel ection idMmer 1dyuAge bt 68darch point&es ?@I@I@_{LN_'}@/P% t he
vi deo data, audio data, and sup-pi cture data about a nenu of the

vol umes of the 111B andpi ividedlitskt Mensgedudyn t hengyhalge wmbieger 71 are
stored. 15 By the video object set 76 for VMGM ( VMGWORBS) ,

t he vol une nane ofVRSMe Idpy i XhlC dirsktHe), namexd socdeic, as showmctownpB®yi #9- t he
vol une nane representation, and the description of the sub-picture
are displayed and at tThe video titkansat menwRGET abrkt talpdeare provi ded
in the formof 20 sub-pictures as in video reproduction expl ai ned

| ater. 5 Fornfammption t (ESERIC b TEl SkiA enpingpptormation

of this table 111. The video title set menu language
uniy search pointers (VTSM LU _SRP) 11l1B are described
in the order associated with the video title set menus
#1 to #n, and contain descriptions about the pointers
10 to search for the video title set menu language units
(VPSM_LU) 111C described in the order associated with
the video title set menus #1 to #n. Described in each
video title set menu language unit (VTSM _LU) 111C are
the category and start address of the program chain of
15 the associated video title set menu.

"More specifically, as shown in FIG. 38,_the video
title set menu PGCI unit table information
(VISM_PGCI_UTI) 111A contains the number of the video
title set menu language units (VTSM_LU) 111C as

20 a parameter (VTSM_LU Ns) and the end address of the
video title set menu language units (VTSM_LU) 111C as
a parameter (VTSM_PGCI_UT _EA). As shown in FIG. 39,
each video title set menu language unit search pointer'
(VISM_LU_SRP) 111B describes a video title set menu

25 language code as a parameter (VTSM _LCD) and the start
address of the associated video title set menu language

unit (VTSM_LU) 111C as a parameter (VTSM LU SA).



(VM&GM VOBS) indicates that the optical disk 10 contains t he vi deo

data representing the matches a boxer played until he won a world
ch i onship. Specifically, 25 a fighting pose of boxer X, together
wi tH a vol une nane, such as the glorious history of boxer X, is -
reproduced in the formof video data and at.f{he sanme

25 time, his theme song is reproduced in sound, and his

chronol ogical table is provided in a sup-picture. Furt hernore, the
user is asked which | anguage option to sel ect, English or
Japanese, in doi ngstiRowRr{RIFHE. 040, Sach vm@on@wb@sset%eﬁbelaﬁaﬁa ke,
the user is asked whet her  a’ caption in another |anguage shoul d be
provided in a subspi€t (weserLupi thid PGS OEL &P Ohideo titlesSet! dehe
selected for a caption. Thus, for exanple, t he VMGM vi deo obj ect

set 76 (VNE“QN(IEQamqﬁuqdeSnihelnﬂﬁtmatlame(VTEMﬁLuIﬁpalam;OﬁSdéo wat ch a
video of a match of _
title set menu PGC information search pointers
5 (VISM_PGCI_SRP) 111E and video title set menu PGC
information (VTSM;PGCI) 111F in the named order.
The video title set menu language unit information
(VPSM_LUI) 111D contains information of this table
111C. The viaeo title set menu PGC information search
10 pointers (VTSM_PGCI_SRP) 1l11E are described in the
order associated with the video title set menus #1 to
#n, and contain the categories of program chains of
the video title set menus and descriptions about the
pointers to search for the video title set menu PGC
15 '~ information (VTSM_PGCI) 111F described in the order
associated with the video title set menus #1 to #n.
..Each video title set menu PGC information
(VTSM_PGCI) 1l11F contains information about the program
chain of the associated video title set menu, i.e.,
20 VTSM program chain infofmation (VTSM_PGCI).
More specifically} as.shown in FIG. 41, the video
‘title set menu language unit information (VTSM LUI)
111D contains the number of pieces of video title set
menu PGC information (VTSM_PGCI) illF as a parameter
25 (VISM_PGCI_Ns), and the end address of the video title
set menu language unit information (VTSM_LUI) 111D as

a parameter (VTSM_LUI_EA). As shown in FIG. 42, each



boxer X in English speech with a sub-picture using Japanese
capti ons. Here, the structure of a vi.deo object set (VOBS)

82 wi.ll be described with reference to FIG 8. FIG 8 15 shows an
exéhﬁle of a video object set (VOBS) 82. The video object set
(VOBS) 82 cones in three types for 5%“0 menus and a title.
Specifically, the video object set"{VOBS) 82 contains the video
title set for video manager menu (VMAWOBS) 76, a vi deo object set
20 (VTSWOBS) 95 for a nenu in the video title sets 72 and a

vi deo object set ¢M&d TLMBS)séL ﬁéﬂutﬁﬁbtiﬁféﬁma%tgn seaPEhapoliffal one

video title set 72 in a video title set S) 72 as explained

later. Each video(vb§RCPGSEISRE) 111E conbd@sns NehsasBtegorgt yEecp¥cept that
their uses differ. 25 As shown in FIG 8, a video object set

(VvOoBS) 82 proguat i cleaimsof e Désontated wiceyi deolebsett ienu
(VOB) 83. The video objects 83 in a video object set
26 as a parameter (VITSM_PGC_CAT) and the start address of
5 the associated video title set menu PGC information
(VTSM_PGCI) 1l1l1F as a parameter (VTSM_PGCI_SA).
Described in the category (VMGM_PGC_CAT) of the
program chain of the video title set menu are a flag
indicating whether or not there is an entry of this PGC
10 and a.menu ID indicating if_it is a menu. The menu ID
indicates a sub-picture menu when it is "0100,
indicates.an angle menu when it is "0110," and
indicates é program menu when it is "0111."
As explained with reference to FIG. 8, a cell 84
15 is a set of video object units (VOBU) 85. A video
object unit 85 is defined as a paék train starting with
a navigation (NAV) pack 86. Therefore, the start
address (C_FVOBU_SA) of the first video object unit
(VOBU) 85 in a cell 84 is the start address of the NAV
20 pack 86. As shown in FIG. 43, the NAV.pack 86 consists
of a pack header 110, a system header 111, and two
packets 116, 117 of navigation data; namely, a playback
control information (PCI) packet 116 and a data search
information (DSI) packet 117. As many bytes as shown
25- in FIG. 43 are allocated to the respective sections

so that one pack may contain 2048 bytes corresponding

to one logical sector. The NV pack is provided



(VOBS) 82 is used for the sanme application. A video obj ect set
(vOBS) 82 for nenus is usually nade up of one.vi deo object (VOB
83 and stores the data used to display a plurality of nmenu
sciheens. In contrast, 5 a video object set (VISTTVOBS) 82 for title
sets is usual | y conposed of a plug% ity of video objects

(vOB) 83. When the aforesaid™video of a boxing match is
taken as exanple, a video object (VOB) 83 corresponds 10 to the video
data of each match played by boxer X Specifying a particular

vi deo obj ect (VOBly@3iehdikEbefore the videdHaN B8 BN Xontd menife

match for a world chanpi onship to be reproduced on a video. The
vi deo oljieet HRital VESMVEBRS)EHR5 drofup ot i cifuride (dateo. tigven 15

sets 72 contains the nenu data for the matches played by boxer X
Accordi ng to the igr eheniodijieent ahith@s5meemtains no vialguardacdul8sd, ratectNV f or
‘exanpl e, boxer X' s el eventh ' match for a world chanpi onshi p, can be
speci fi ed. packl 186t Hies pasd tdionedustalthsl hglagl siforthenmhjmctonmit deo
20 obj ect (VOB) 83 corresponds to one video object set (VOBS)
82. (ne video st BSamproviggd dihéd wiheh object unigndyicguy-adiiise@n surdio/OBS)
82. In the case of ) )
pack 91 and/or a sub-picture pack 90. Thus, even if
object unit 85 contains no video pack, its playback .
time is determined on the basis of the time required
for playing back a video pack 88, exactly in the same
10 .way as in the case where the unit 85 contains a video
pack 88.
Here, GOP is defined as a data train constituting
a screen determined in the MPEG standards. In other
words, GOP is equivalent to compressed data which may
15 be expanded into image data representing a plurality
of frames of a moving picture. The pack header 110
contains a pack starting code, a system clock reference
(SCR), and a multiplex rate. The system header 111
contains a bit rate and a stream ID. The packet header
20 112, 114 of each of the PCI packet 116 and DCI packet
117 contains a packet starting code, a packet length,
and a stream ID as determined in the MPEG2.
As shown in FIG. 44, another video, audio or
sub-picture pack consists of a pack header 120,
25 packet header 121, and a packet 122 containing the
corresponding data as in the system layer 24 MPEG 2.

Its pack length is determined to be 2048 bytes. Each



a collection of animted cartoons or an omi bus novi e, a plurality
of video streans each corresponding to 25 I ndi vidual stories are
provided in a single video obj ect set (VOBS) 82. Each video stream
is~stored in t he correspondi ng vi deo object 83. Accordingly, the

27 audi o stream and sub-picture sggeamrelated to the

vi deo stream are al so conpleted with each video object (vOB) 83.

An identification nunber (IDN#j) is assigned to 5 a video object
(VOB) 83. By the identification nunber (1D#j), the video object

(VOB) 83 can be igegnthés€dpacks is alfyNbdeRieR] €Ré byeBiaBlekUbblifEen
conpri ses one or nore such cells 84. Although a usual video stream

i's nmade Ofan plocréity of cells 84, a nenu video stream or 10
a video object (VOB) 83 may be conposed of one cell 84. A cell 84
is |ikew se assigned anhédp@Iidatat{POIpubbarin the PC@Cp&Ek#p)llBylshe
I dentification nunber (C IDN#j), the
nav1gatlon data used to make a presentation, or to
5 change the contents of the display, in synchronization
with the playback of the video data in the VOB unit
(VOBU) 85. Specifically, the PCi data  (PCI) 113
.contains PCI general information (PCI_GI) as
information on the entire PCI data 113 and angle
10 information (NSML_AGLI) as each piece of jump
destination angle information during angle change and
high light information (HLI) as shéwn in FIG. 45. The
PCI general information (PCI_GI) contains the address
(NV_PCK_LBN) of the NV pack (NV_PCK) 86 in whiqh the
15 PCI data is recorded as shown in FIG. 28, the address
| being expressed in the number of blocks, relative to
the VOBU logical sector in which the PCI data is
recorded. The PCI general information (PCI_GI)
contains the category of VOBU (VOBU_CAT),_the.stért PTS
- 20 . of VOBU 85 (VOBU_SPTS), and the end PTS of VOBU 85
(VOBU_EPTS). Here, the start PTS of VOBU 85
(VOBU_SPTS) indicates the playback start time (start
presentation time stamp (SPTS)) of the video data in
the VOBU 85 containing the PCI data. The plafback
25 start time is the playback start time of the first

"picture in the first GOP in the VOBU 85. Normally, the

first picture corresponds to I picture (intra-picture)



cell 84 is identified. At the time of the change of t he angl e
explained later, the angle is changed by 15 speci fying the cel

nunber .
an obj ect

S vieméd in the field of the filns.

Here, angle neans to change an angle at which
In an exanple of a

boxi ng match, angle neans that the %@ne knockout scene can be seen
a scen

fromdifferent angles: 20 e.g.,
scene vi ewed

same scene may bejd€pent ochdmbEG td€andards. AR Cohd Pﬁé”@\{ﬁﬁﬁ”ﬁ? S) in

automatically as the story 25 advances. Furthernore,
changed after

e.g.,
28

10

15

20

25

viewed fromthe chanpion, a

fromthe challenger, or a scene viewed fromthe judge.
An angl e may be selected by the user as he or she w shes, or the

e angl e’ may
the VOBE $B0indickted the § SERNEndagi e lengached:

the scene is changed the nonment that the boxer dealt

t hepxospyEmtent i an clolg estamsl (KBTS B) SGENEhahei@ed h@ata in
the VOBU 85 cdntaining the PCI data. The playback end
time is the playback start time of the last picture in -
the last GOP in the VOBU 85.

The angle information (NSML AGLI) contains as
many start. addresses (NSML_AGL_C_DSTA) of the angle
cells at jump destinations as the number of angles as
shown in FIG. 47. Each of the start addresses is
represented by a logical sector relative to the logical
sector of the NV pack 86 in which the PCI data is
recorded. When the angle is changed on the basié
of the angle information (NSML_AGLI), the angle
information (NSML_AGLI) contains either the start
address of the VOBU in another angle block whose _
playback time is equal to that of the VOBU 85 in which
thé PCI data is recorded as shown in FIG. 48, or the
start address (NSML_AGL_C_DSTA) of the VOBU 85 in
another angle block whose playback time is closest to
the preceding one. |

-According to the description of the start address
(NSML_AGL_C_DSTA) of such an angle cell, the angle is
chaﬁged in a concrete example as follows. Assuming
that a series of consecutive scenes where in a baseball
game, the pitcher throws a ball, the bétter hits the

ball, and the ball lands in the stands, the change of

be



counter is dealt again is played. The angle may al so be changed at
the scene followi ng the current scene: e.g., the angle is changed
t he nonent that the boxer 5 has dealt the opponent a counter. To
achteve any angl e ‘change, a navi gation pack expl ai ned in detai

| ater is provided in a video object ynlt (vOBU) 85. As
showmn in FIG 8, each cell 84 is conposed of one or nore video
object units (VOBU) 85, nornmally 10 a plurality of video object units
(VOBU) 85. Here, a video object unit (VOBU) 85 is defined as a

pack tralfh@aaﬁgﬂeawfﬂ“ﬂé‘té Q%(Nvlgagﬁlé%éhlm nedids a

head. Specifically, a video object u

set of all the pagks us@caﬁﬂe@edscmrémgd@é oByect uRifayy@By) ofsPeakisNV
pack) 86 to imediately in front of the next navigation pack. The

reproducing time & shown intiEGYVig®o objerctcudg, (MBU)id&o cobfjesponds tO
t he . reproducing tinme of the video data made up of one or

more GOP (G oup ainfi<t(NEBY) cBftaraass igidd mimleers 20n the obf@st unit
(vOBU) 85 as shown in FIG 9. The maxi num reproducing tine is
determ nedsto be @f playbarle. séBendrideo objemtd umsts (VRBU#HmE 82cond. In
MPEG, one GOP is defined as conpressed i mage data whi ch corresponds
to about 15 corpespanding o mlaxkpdacknkrr nsefilay, angbe seebhds.

(ANG_C#j) stores the video data for a different scene
which is contemporary Qith or immediately preceding
that for which the video data is stored in the video
10 object unit (VOBU#n) 85 with playback number n
corresponding to another angle cell (ANG_C#1) or angle
cell.(ANG_C#S). It is assumed that in an angle cell
(ANG_C#j), VOBUs are arranged consecutively as video .
data used to show on the screen the whole view
15 including the pitcher and batter and a series of
" actions. It is alsb assumed that in angle cell
(ANG_C#1), VOﬁUs-are arranged consecutively as video
data used to show only the batter on the screen to view
the batting form of the batter, and that in angle cell
20 (ANG_C#9), VOBUs are arranged consecutively as video
, daﬁa used to show only the expression of the pitcher on
the screen. When the user is viewing angle cell #j
(ANG_C#1i) and changes to angle cell #1 the moment the
batter hit the ball, that is, changes to the angle at
25 which only the batter is shown, at the moment the
batter made a hit, this switcheslto a screen where the

batter starts swinging a bat before making the hit, not



25 In the case where the video data includes a video _
object unit as illustrated in FIG 6, GOPs each conposed of a video

paQE/(V pack) 88, a sub-picture

pack (SP pack) 90 and an audi o pack (A pack) 91, all _
corrpl y| ng to the MPEG standards, are arranggéi producing a vide
data stream Regardless of the nunber of GOPs, a video object
(VOBU) 83 is determ ned based 5 on the time required for producing a
GOP. In the video ' object (VOBU) 83 has a navigation pack (NV)

pack 86 - 25 ANk dRSwieGon APV hEPhRELELda HRL A, hé‘hﬁéﬁér

audi o data, sub-picture data, or audi o/ sub-picture - data, consists

of one nore videthih] ecturithdsmoddlsvhed Othe us¥enisfvaewigoan§lacéeynit
is conposed of only audio ' packs only, these audio packs wll be

reproduced w thinkj (ANG_C#1heand ehdmyes eips cthuglengcéhe #9 deke ohbmshat uni t .
The procedure of reproducing these packs will be
the batter hit the ball, that is, changes to the angle
5 at which only the pitcher is shown, at the moment the
batter made a hit, this causes the pitcher’s expression
at the moment the batter made a hit to appear on the
screen, enabling the user to read a change in the
pitcher’s mental state in his expression.

10 Highlight informatién (HLI) is information for
highlighting one rectangular area in a'sub-picfure
displéy area. The mixing ratio (contrast) of the color
and the video of the sub-picture of the specific
rectangular area in the sub-picture display area is

15 described. As shown in FIG. 49, the highlight
information is commonly valid for all sub-picture
streams to be reproduced within the valid period. For
instance, when the video and the sub-picture and the
highlight information are mixed, a mixing picture as

20 shown in FIG. 50 is displayed on the monitor section 6.

Aé shown in FIG. 51, the highlight infofmation
describes highlight general-information (HL GI) 113A,
button color information table (BTN_COLIT) 113B and
button information table (BTNIT) 113C. As shown in

25 FIG. 52, the button color information table (BTN_COLIT)

113B describes three button color information

(BTN_COLI) 113D, 113E, 113F, and the button information



explained later in detail, along with the procedure 15 of reproducing
the navi gati on pack (NV pack) 86. The procedure for
Bﬁpdu0|ng t hese packs, together with the navigation pack, wll
xpl ained in detail later. The vi deo nmanager 71
WI |l be explained with 20 ref erence tq |G 7. The video nmanagenent
I nformati on 75 placed at the head “0f the video manager 71 contains
the information used to search for titles and the i nformati on used
to manage the video title sets (VTS) 72 such as the information

‘used for reprodugtdfin qQirrd) yR WelRq iBNAGR BRUbn i Rl t4Bh

managenent i nformation contains at |least four tables 78, 79, 80,

81l in the ngrnigr 19w g rthlél @aximumach of these tables 78, 79,
30 80, 81 is aligned with the boundaries between | ogical

sectors. A first tabl #of8 instandeq msngdowmfior mG.052, 36 buttmamagenent
table (VM3E MAT) 78 is a mandatory table, in
information (BTNI) 113I are described by three group
5 modes composed by specifying button groups of 1 group
mode made up of 36 button information, two group modes
formed of 18 button information, and three group mode
composed of 12 button 1nformat10n
The highlight general-information (HL GI) 113A is

10 information of the entire highlight information. As
shown in FIG. 53, the highlight general-information
(HL_GI) 113A describes status of highlight information
(HLI_SS), start PTM of HLI (HLI_S PTM), end PTM of HLI
(HLI_E_PTM), end PTM of button select (BTM_SL_E_PTM),

15 mode of button (BTM_MD), button start number (BTN_SN),
number of valid buttons (BTN Ns), number of numerical
select buttons (NSBTN_Ns), forcedly selected button
number (FSLBTN_N), and.forced activated button number
(FACBTN_N).

20 The status of highlight information (HLI_SS)
descfibes the status of the highlight information in
corresponding PCI. For instancé, in the case of "00",
the status of'highlight information (HLI_SS) describes
no valid highlight information. In the case of "01",

. 25 the status of highlight inforﬁation (HLI_SS) describes
different highlight from the highlight information of

the VOBU. 1In the case of "10", the status of highlight



whi ch the size of the video nmanager 71, the starting 5 addr.ess of
each piece of the information in the video manger 71, and the
attribute information about the vi deo object set (VMAV.VOBS) 76 for
a virdeo manager menu are witten. Witten in a second
table of the video manager 71, 10 a tiéée search pointer table 79
(TTSRPT), is an entry program chain" {EPGC) of the video titles
(VTS) 72 contained in the optical disk 10 that are sel ectable
according to the entry of a title nunber fromthe key/ di spl ay

section 4 on the ﬂ%@éﬂ!ﬁo&r(ﬁﬂﬂﬁ s e&éémbéé the £im& ﬁiéﬁ&?ﬂ@‘;er via

the renote controller 5. a program chai n™ 87 set of
prograns 89 1nfdﬂ‘iﬁticﬁ‘prawuqﬁet rsmjryc of n foimdt forrSo £ hONE voBET! G 9.
Cont i nuous reproduction of a program chain 87 conpletes t he novie
of a title. Ther dfmriche tdesaisef 'CHAY ,Stiﬂ{é dtatud of hB@elidiet MviSrhgom a
particul ar scene of the novie by speci fying the program 89.

In a third tabl e twifort Wgilvi_f&%) rdermageirbei] the \hiddd ight infdrmdei aet
attribution table (VTSATRT) 80, the attribute information

deterni ned5i n t hEAntRRing ICblfs"éire@? fromy the hﬂ@lﬂammﬁoxm@ml@ﬁl

s witten
di sk 10 the VOBU only from button command.

The start PTM of highlight information (HLI_S_ PTM)
describes the start PTM of the highlight in which the
corresponding highlight information becomes valid |

10 (start presentation time (SPTM)). The start PTM of the
highlight becomes the display start time or more of the
sub-picture stream in which the highlight information
becomes an object. When HLI_SS is "0l1", the high-
light start time of highlight information whiéh is

15 renewed during the presentation period of VOBU in which
the PCI is included is described. When HLI_SS is
"10" or "11", the highlight start time of highlight
information used conﬁinuously during the presentation
period of VOBU in which the PCI is included is

20 described.

The end PTM of highlight information (HLI_E_PTM)
describes the end PTM of the highlight information in
which the highlight ihformation becomes invalid. The
end PTM of highlighf information becomes the display

25 end time or less of the sub-picture stream in which the
highlight information becomes an object. When HLI_SS

is "0l", the highlight termination time of highlight



Specifically, in this table 72, the following itens are witten as
attribute infornati on: the nunber of video

31 title sets, video title set nunmbers, video attributes,
suéh’as a video data conpression schene, audio stream attrlbutes,
such as an audi o codi ng node, and sub- 61 picture attributes, such as
the type of sup-picture 5 di splay. - Described in a video
manager nenu PGCl unit table (VMM PGCI UT) 81, the fourth table
of the video manager 71, is information about the video object set
( VMEWOBS) lnféghéﬁioﬁrWhi%EEEEr?ﬁﬁéﬁ%drﬁﬁihn% presentdffol! d€0
|s essentlal when t he

manager nmenu PGCl unit table (VMavVPGC

vi deo manager mergeAdddSMf iVOBU in whidesEnd pertie vASPeasd] est set
(VM3AWGOBS) 76 for the vi deo manager menu. The contents

of the video nmanaimscried nMatWleen HISI SS ienapenest tRbt e tmlmigHB and
the title search
termination time of highlight information used continu-
5 ously during the presentation period of VOBU in which
the PCI is included is described. When HLI_SS is
used during the still state, the end PTM of highlight
information (HLI_E_PTM) shall describe (FFFFFFFFh).
End PTM of button select (BTN_SL_E_PTM) describes
10 the end PTM of the button select. The end PTM of the
button select becomes the display end time or less of
the sub-picture stream in which the highlight informa-
tion becomes an object. When HLI_SS is "01", the
button select termination tiﬁe of highlight information
15 which is renewed during the presenﬁation period of VOBU
in which the PCI is included is described. When HLI_SS
is "10" or "11", the button seleqt terminafion time of
highlight information used,contihuously during the
presentation period of VOBU in which the PCI is included
20 is described. When highlight information is used
during the still state, the button select termination
time (BTN_SL_E_PTM) shall describe (FFFFFFFFh).
The mode of button (BTN _MD) describes érouping of
the buttons and the display type of the sub-picture
25 corrésponding to each group. For instance, the mode of
button (BTN_MD) describes number of button groups

(BTNGR_Ns), display type of sub-picture corresponding



pointer table (TT SRPT) 79 will be explained in detail : W th

‘reference to FIGS. 10, 11, 12, and 13. As shown in FIG 10,
witten in the video manager i nformati on managenent table (VM3

MAT)Y” 78 are a video 20 . manager identifier (VM51D), the size of video
manager information (VM3 _SZ) in |ogical blocks (one |ogica

bl ock contains 2048 bytes as nenti oned abng%, t he ~version nunber
(VERN) of the optical disk 10 conpl yi ng with the digital versatile
di sk vi deo specification, and the category of t;deo na?ager 71 (VNG
CAT) . to | é%'@@gl? Supf1 ViR @WY”— M) eype of @
fl azg I ndi cating V\hett;]}:ar or not q‘ﬁ]e %VD (/I deo — ) YP

32 di read-gy it i do %o SN 11 | o VR IRkt §F&lip 2

witten in the table (VM3 MAT) are a vol une set |dent|f|er (VLM

ID), the nunber ofBENGRD) DIRTE) said display typd I)sub-heidtiendidoerefor a
person supplying the
sponding to the button group 3 (BTNGR3_DSPTY). _The
5 number of the button groups (BTNGR_Ns) is one group in.
the case of "01", 2 groups in the case of "10", and
three groups in the case of "11". The display type is
wide (9/16) in the case of "01", letter box in thehcase
of "10", and pan-scan in the case of "11".

10 The button start number (BTN_SN) descfibes initial
button offset number in button groups. The offset
number can be described in a range of 1 to 255; The
button start number (BTN_SN) is commonly applied.tb
each button group. .

15 The number of valid buttons (BTN_Ns) describes the
number of valid buttons in the button groups; The
number of the buttons can described a range of 1 to 36
-in the casé of 1 of the button group, 1 fo 18 in the

~case of 2 of the button group, and 1 to 12 in the case

20 of 3 of the button group. The number of valid buftons
(BTN_Ns) is commonly applied to each button group.

The number numerical select of buttons (NSBTN Ns)
which can be seleéted by the number describes the
number of the buttons which can be selected by the

25 * button number in the button groups. The number of the
bﬁttons can described 1 to 36 in the case bf 1 of the

button group, 1 to 18 in the case of 2 of the button



5 data to be recorded on the disk (Provider Unique |ID: , PVR

I D), a video nmanager nenu video object set start addr ess

(VNGWOBSSA), the end address (VM3 MATEA) of a vol une nmanager

i Nt mat i on managenent table (VM3 - . MAT) 78, and the start address
" (TTSRPTSA) of atitle 10 search pointe 3tabI e (TTSRPT) 79. The start

addr ess (VM&GM PCCl UTSA) of the vided manager nenu PGCl unit

table (VMaGWwGClI UT) 81 is described in this table 78. When t here

i's no video manager menu PGCl unit table (vMaMm PGCI UT) 81,

. 00000000h" i's depsdipecadd 1heo £5 in tif Hdsd ok essor THE BRErafdress of
VMGVAT 78 ( MATEA) and the start address of TTSRPT,

(TTSRPT SA) 79 arged@p! esgid ashtion her A DRImISEr (NSBTN_N$ pOi€ atomhonks,

relative to the first |ogical block. : - Furthernore, in the table
78, the start addimskie®(to eadVISATEIBAJr@ipthe attribute table (VISATRT)
80 of video title sets (VIS) 72 is represented by the nunber

of bytes, relative to The forcedlytselectdd M3ton number ngh3AYBENtMpl e
(vwa MAT) 71, and the video attribute (VMAWAST) of the video -
manager nmehu (VMAgSGwibes the Wypttqmmumbey twekchy st Eorcediviesebereeds
are 't he nunber of audio streans (VM3AVASTNs) in the_ video

manager nenu (VM3  thedighlighl sstagt Line 6k TM). Even when the

presentation starts during the highlight information
validity period, the button number set at highlight
information is to be selected. The butﬁon number can

10 described 1 to 36 and 63 in the case of 1 of the button
group, 1 to 18 and 63 in the case of 2 of the button
group and 1 to 12 and 63 in the case of 3 of the button
group. The forcedly selected button number (FSLBTN_N)
is commonly applied to each button group. _

15 The'forcedly activated button number (FACBTN_N)
describes the button number which is forcedly activated
at the end PTM of button select (BTN_SL_E PTM). The
button number can described 1 to 36 and 63 in the case
of 1 of the button group, 1 to 18 and 63 in the case of

20 2 of the button group and 1 to 12 and 63 in the case of
3 of the button group. The forcedly activated button
number (FACBTN_N) is commonly applied to each button
group.

Button color information table (BTN_COLIT) 113B

25 describes, as shown in FIG. 54, three button color

information (BTN_COLI) 113D, 113E and 113F. The button

color number (BTN_COLN) is allocated from "1" in the



33 (VMM ASTATR) in the video manager nenu (VM3AV, the

nunber of sub-picture streans (VMGM SPST Ns) in the vi deo manager
menu , (VMEV), and the attributes of sub- pi cture streans
(VQEQBPSTATR) in the video manager 5 menu (VM3EV) . _ In
the title search pointer table (TTSRPT) 79,4 as shown in FIG 11,
the title search pointer table - I nformation (TT-SRPTI) is first
witten and then as many title search pointers for input nunbers 1
to 1.0 n (n < 99) as are needed are witten consecutively. .
- Wien only the repeskteihpngadeqieicoOnsf tEhé buft®bn color infIAAREEonoONly

the video data for one title, Is stored in the volunme of the

optical disk, onl{(BTMECOLI)€ll3D. As sitawehipFIGers54 JTsSRYtOSni Sobrtten

in the table 15 (TT SRPT) 79. As shown in FIG 12, the

title search poi nteformation (SL_COLI) 113G and action color information
(AC_COLI) 113H are described in the button color

5 information (BTN_COLI) 113D. The color and contrast

which are altered when the button is selected is
described in the selection color information (SL_COLI)
113G. The color and contrast which are altered when
the button is activated are described in the action

10 color information (AC_COLI) 113H. The button selection
status is the status in which the selection color is
displayed. At the time of this status, the user can
alter the highlighted button to other button. The
button action status is the status in which the action

15 color is displayed and the button command is executed.
At the time of this status, the user is inhibited to
alter the highlighted button to the other button.

As shown in FIG..55,_emphasis pixel—z selection
color code, emphaéis pixel-2 selection color code,

20 pattern pixel selection color code, background bixel
selection color code, emphasis pixel-2 éelection
contrast, emphasis pixel-1 selection contrast, pattern
pixel'seledtion contrast, background pixel selection
contrast are described in the selection color informa—

25 tion (SL_COLI) 113G. |

As shown in FIG. 56, emphasis pixel-2 action color

code, emphasis pixel-2 action color code, pattern pixel



table information (TSPTI) 92 contains the nunber of title search

pointers (TTNs) and the end address (TT SRPT EA) of the title
search pointer table 20 - (TT_SRPT) 79. The address (TTSRPTEA) is
represent ed by the nunber of bytes, relative to the first byte
in the title search pointer table (TT SRPT)GgQ. Furthernore, as
shown in FIG 13, each title search pointer (TTSRP) 93 contains
t he nunber of port-of- 25 titles (PTT Ns) as the nunber of chapters
(prograns), the video title set nunber (VTSN), the title nunber

(VISTTN) of the vaglefohi ébkobetodd;, BAEkEPSuAlapixel action color code,
34 . address (VTS SA) of the-V|deo title set 72. ~ The
contents of the téempleasearphxebint st {ddSEhtH3ct, emphasﬂecﬁikéi—i vi deo

title set 72 to be reproduced and a location 1n which the video
title set 72 is tacbkon Gontrastpreattedhepikal taatiivassonvE&sE)) of the
video title set 72 is represented by the nunber of |ogical blocks

background pixel action contrast are described in the
5 action color information (SL_COLI) 113G.
As shown in FIG. 57, 36 button information (BTNI)
1131 are described in button information table (BTNIT)
113C. The button informationﬂ(BTNI) 113I can be
utilized as three modes of three mode grbups grouped by
10 1 group mode in which all 36 button information
(BTNI)113I become valid in the describing éequence of
the button information table (BTNIT), 2 group mode in
whiéh 18 units of button information (BTNI) 1131 are
grouped and 3 group mode in'which 12 units of button
15 information (BTNI) 113I are grouped according to the
described content of the number of button groups
(BTNGR_Ns). Since the describing area of the button
information (BTNI) 113I of each group mode is station-
ary, zero is all described in the aréas in which valid
.20 ~ button information (BTNI) 113I does not exist. The
button number (BTNN) is allocated from "1" in the
describing sequence of the button information (BTNI)
1131 in each button group.
The user number specifiable buttons in the button
25 éroup are the numbers éf the values described from
lBTN_#l to NSBTN Ns.

As shown in FIG. 57, the button information. (BTNI)



In connection with the title set 72 specified by the _ video title

set nunber (VTSN). The details of what is described in the
viq§9 10 | manager menu PGCl unit table (VMAWGC UT) 81 will now

be i scussed with reference to FIGS. 14 through 19. _ The video
manager nmenu PGCl unit table (VMAVECCI UT) 81 shown in FIG 14 is
essential when t he video object set”" {VMGM VOBS) 76 for the video
15 manager nenu is provided, and.information about a program
chain for reproducing the video nanager mnenu (VMGM provided for
each |anguage is descrddid-ived Mtton pos.Lﬁ.ﬁJ}H & Pormyt {&i e(ﬁTﬁlgPéé’I# he
vi deo manager nenu PGCl unit table (VMaWPGCI UT) 81, the program
chain of the 201137 spebjddeatt IANUGBYHIL Ein Virdﬁ&x&hiﬂﬁﬂ BTNVMDYOBS)
76 can be acquired to be reproduced as a nenu. he video
manager menu PCCI113X tartdafdutton commandV¥IBCICMDI) Ri3cont ai ns vi deo _
manager nmenu PGCl unit table information (VMAGWGCI UTI) 81A, n video
manager 25 menu Fnglegen Ui FIsbarxdh pdientarlox VBMaISRA)1 818 )

and n video nmanager nenu | anguage units (VMGM LU) 81C in the naned

order as shown i msgdgfopy the buttons and the display rectangular area
on the video display screen are described in the button
position information (BTﬁ_POSI) 113J. The button color
number of the button (BTN_COLN), start X-coordinate of
the rectangular area displayed by the button (start

10 X-coordinate), eﬁd X-coordinate of the rectangular area
display by the button (end X-coordinate), start Y-
coordinate of the rectangular area displayed by the
button (start Y-coordinate), end Y-coordinate of the
rectangular area displayed by the button and auto

15 action mode (auto action mode) are described in the
button position information (BTN;POSI) 113J. The auto
action mode deséribes whether an selection status is
not maintained, or describes whether an selection
status or activated state is maintained.

20 The adjacent button position'information_
(AJBYN_POSI) 113K describes whether or not the button
to be thé button number disposed in four directions of
upward, downward, rightward and léftward directions has
an selection status. The button having no selection

25 status is a button in which, when the button is moved
to the button of the object, the button is immediately

transferred to the action state without becoming the



35 ' The vi deo manager nmenu PGCI unit table information
(VM&M PCGCI UTI) 81A contains information about the table 81. The
vi deo manager nenu | anguage unit search poi nters (VMGMLUSRP) 81B
e~descri bed i'n the order 5 associated with the video manager nenus
#1 to #n and cont ai n | anguage codnéﬁrfnd descriptions about.the
pointers to search for the video manager u | anguage units
(VMGMLU) 81C, described in the order aSSOCIated with the video
manager nenus #1 to #n. Described in each vi deo manager menu

language unit (VMBWJd)ihGeitfis. For dAdgid COSHY dsbsUaTe T ess of

t he pr ogram chai n of t he associ at VI deo manager nenu.

More specifi'cal | hndershade ilbwerGCbhutror b&mﬁe&ieo the left BAEH ARideSCC
unit table information 15 (VMEM PGCI UTI ) 81A contai ns the nunber of

t he video amiarta@errl@m Huantgua geinibaid areVMdddAdbddl.C ast a
paraneter (VMGM LU Ns) and the end address of the video manager
nmenu | anguage unicogrregdavdsUto8 tBeasiesignation of the select key 5m.

5 The button command (BTN_CMD) 113L describes the
command to be executed when the button is activated.
A program for transferring, for example, to another
selection screen or a program chain for reproducing
a title is designated according to the command.

10 : The DSI data (DSI) 115 in the DSI packet 117 shown
in FIG. 43 is the navigation data used to search for
a VOB unit (VOBU) 85. The DSI data (DSI) 115 contains
the DSI general information (DSI_GI), angle information
(SML_AGLI), VOB unit search information (VOBU_SRI),

15 and the synchronizing playback information (SYNCI), as
shown in FIG. 59..

The DSI information (DSI_GI) contains information
about the entire DSI data 115. Specifically, as shown
in FIG. 60, the DSI genefal information (DSI_GI)

20 contains the systenm ciock reference for the NV pack
(NV_PCK_SCR) 86. The system clock referenée
(NV_PCK_SCR) is stored in the system time clock
(STC).54A,'58A, 60A or 62A built in each section of
FIG. 1. On the basis of the STC 54A, 58A, 60A, 62A,

25 video, audio, and sub-picture packs are decoded at the
video, audio, and sub-picture decoders'58, 60, and 62

and the monitor 6 and the speaker 8 reproduce images



parameter (VMGWGCI UTEA). As shown in FIG 16, each 20 - vi deo manager

menu | anguage unit search pointer (VM&GM LU SRP) 81B contains a

vi deo manager menu | anguage code as a paraneter (VMGM LCD) and the
st art address of the associated video nanager nenu | anguage

unit (VMM LU) 81C as a paranmeter (VMGM LU 6SQA‘)' Each 25 vi deo manager
menu | anguage unit (VMGM LU) 81C consi sts of video nmanager nenu

| anguage unit information (VMGMLUI ) 81D, video manager nenu PGC

i nformation 36 _ search
poi nters (VMAVWGrRRoMdE, akydAet, dBPa96fhe DST gend®at HifotRALIRLI ON
(VMEGWGECl') 81F in the named order as shown"in FIG 17. The video
manager menu | angURPE GI) contaitil ttH AW | L0aASAEM i DB LB PN £ iSe

i nformation 5 about this table 81C. The video manager nenu PGC

i nformation sear aiv pidk e (POYVREClc R iy atlfe DSI data degpredesdi n
t he order associated wth the video
by the number of logical sectors (RLSN), relative to

5 the first logical sector in the VOB set (VOBS) 82
containing the DSI, and the address (VOBU_EA) of the
last pack in the VOB unit (VOBU) 85 containing the DSI
data expressed by the number of logical sectors (RLSN),
relative to the first logical sector in the VOB

10 unit (VOBU) 85.

Furthermore, the DSI general information (DSI_GI)
contains the end address (VOBU_IP_EA) of the V pack
(V_PCK) 88 containing the last data item for the firét
I picture in the VOB unit (VOBU) expressed by the

15 number of logical éectors (RLSN), relative to the first
logical sectof in the VOB unit (VOBU) 85 containing the
DSI data, and the identification number (VOBU IP EA) of
the VOB 83 containing the DSI and the identification
number.(VOBU_C__IDN) of the cell 84 in which the DSI

20 data is recorded. |

Like the angle information (NSML AGLI) in
PCI 113, the angle information (SML_AGLi) contains as
many start addresses (SML_AGL_C_DSTA) of angle cells at
jump destinations as the number of angles, as shown in

25 FIG. 61. Each of the start addresses is represented by
a logical sector relative to the logical sector in the

NV pack 86 in which the DSI 115 is recorded. When the



manager nenus #1 to #n and contain the categories of t he program
chai ns of the video manager nenus and 10 descri ptions about the
pointers to search for the video manager menu PGC i nfornmation (VMM
P 81F, descri bed in the order associated with the video manager
menus #1 to #n. - The viggo manager menu PGC information
(vwawreCl) 15 81F contains information about the programchain of the
vi deo manager nenu or VMGM program chain information (VMAWPEC! ) .
More specifically, as shown in FIG 18, the video " . rmanager nenu

| anguage unit infoq | 00 EVARSAY) dn Blife BEsi £0Ph&l B3qi8e; A¥EPREL 96
pi eces of the VI\/G\/I%Ir)ébgram chain n i-nf%)sf n%tion (VI GJCI) 81f asna

paranmeter (VMAVPGEMS)AGLI), thédhdle BnfoRflk 855 pSME hBGNT fe@onBAREST
menu | anguage unit information (VMGWU ) 81D as a paraneter

(VWGMLUI EA). As sfovstart Fddirdss efictheieebl n@mageran@bher angle FPick
I nformati on search pointer (VMAGWGC _SRP) 81E contains the category
of the program creftenftheieplayback taisssosfat e WEED $mnayewhiehuths BSI

paranet er 5 data 115 is recorded, as shown in FIG. 62.

When the angle information (SML_AGLI) in DSI data .
113 is used, the angle ié changed, céll by cell,
.whereas PCI can be changed on the basis of a video
object unit (VOBU) 85. Namely, consecutive changes-

10 of the angle are described in the angle information
(SML;AGLI) in DSI data 115, whereas discontinuous
changes of the angle are described in the angle
information (SML_AGLI) in PCI data 113. 1In the above
example of baseball, the anglé is changed as follows.

15 It is assumed that angle cell #j (AGL_C#j) 84 contaiﬁs
a stream of video data for a series 'of scenes where the
pitcher throws a'ball, the battér hits the ball, and
the ball lands in the stands, filmed from the infield,
and that angle cell #1 contains a stream of video data

20 for a series of the same scenes filmed from the
outfield. Furthermbre, angle cell #9 is assumed to be
a stream of video data-as to how the team to which the
batter belongs looks in connection with a series of the
above scenes. When the user is viewing angle cell #j

25 (AGL_C#j) and changes to angle cell #1 the instant the
batter made a hit, that is, changes to a scene from the

outfield the instant the batter hit the'ball, he or she



37 (VMGM PGC CAT) and the start address of the associated

VNGNIprogran1chain i nformati on (VMGWGCl) 81F as

a par aneter

(VQEyP SA) . Described in the category (VMAWwGC CAT) of the

program chain of the video nanager nmenu are a flag
|nd|cat|ng whet her or not there is an entry of this PGC

and a nenu

IDindicating if it is a menu. The nmenu ID indicates -a title nenu
when it is "0010". . The structure of the logic format of the
video 10 title set 72 showmn in FIG 6 will be described with
reference to Fl GcadlswhiRchadh “odgechitlive %%%n€¥T§%ere the b&da figur itens
are witten in the order shown in . Each video title set
(VTS) 72 is madefugidly closer teneher om_rfe.e\md&q_t@rt ke Bavited: ¢a@he
attributes. 15 The video title set information (VTSI) 94 contains the

managenment i nfor batilon Farthermodeq whehethel nslewdiisgviewing ande cell

I nformati on on entry search points, the information

on pl ayback of

vi deo obj ect set $372AGLhE#inf endathenges to anglepkayfadi® dhet momentet

menus (VISM, and the attribute
5

the ball landed in the stands, that is, changes to an

angle at which how the batter’s team looks is shown on

the screen, the team cheering for the home run and the

baseball manager’'s expression are displayed on the

screen. When the angle information (NSML_AGLI) in PCI

10 data 113 and the angle information (SML_AGLI) in DSI

data 115 are used, it is apparent that a different

scene is played back.

The search information (VOBU _SI) in VOBU 85

contains information used to identify the first address

15 in a cell 84 as shown in FIG. 63. Specifically, the

search information (VOBU_SI) in VOBU 85 contains the |

start addresses (A_FWDn) of +1 to +20, +60,

+120, and

+240 VOB units (VOBU) 85 as forwatd addresses (FWDANnN)

in the order of playback on the basis of the VOB unit

20 (VOBU) 85 containing the DSI 115 as shown in FIG. 353,

the forward addresses being expressed by the number of

logical sectors, relative to the first logical sector

in the VOB unit.

Each forward address (FWDANn) contains 32 bits as

25 shown in FIG. 64. Bit number 29 (b29) to bit number

0 (b0) are assigned to its address, for example, the

address of forward address 10 (FWDA10).

At the head of



20 i nformati on on video object sets 72. Each video title

set 72 is provided with the backup of the video title set

i nformati on (VTSI BUP) 97. - Between the video title set information
(Vrel) and the backup of the information (VTSI _BUP) 97, a video
object 25 set for video title set menyg (VTSMOBS) 95 and a
vi deo object set for video title set titles (VTSTTVOBS) 96 are
arranged. Both of the video object

38 sets (VISMVOBS and VTSTTVOBS) 95, 96 have the

structure shown iReFeGrvBrddad@resal NeHpaRn|,€h flag (V_FWD_ExiE#a)vi deo
title set information (VTSI) 94, the backup of the™information

(VTSI _BUP) 97, aRrddibatinde@hether theOkjigeb data( ¥k3EL¥ORY) the hades deo

title set titles are itens indispensable to the video title set
72. Theoytjdea ahjiectvesu)( 85ShuPBEspBading todehet iforerasel -
menus i s an option provided as the need ari ses. The -vi deo

title set infornatidoeséV{EWPABA)cendi st $1ag (V_FWD_Exist2) indicating
5 whether the video data exists in the video object unit

between thé current address and the forward address
(FWDAn) . Specifiéally, VFWD_Existl corresponds to bit
number (b31). When this flag is at 0, this means that
there is no video data in the video object unit (VOBU)

10 specified by the address (FWDANn) written in bit number
29 to bit number 0. When this flag is at 1, this means
that there is video data in the vided object unit
(VOBU) specified by the forward address (FWDANn)
written in bit number 29 to_bit number 0. For exampie,

15 if forward address 10 (FWDlO) has video data, the
flag will be u§ (1) in V_FWD Existl of the 31st bit.
If the address has no video data, the flag will be down
(0) in V_FWD_Existl of the 31st bit. .Furthermore,
V_FWD_Exist2 corresponds to bit number (b30). When

20 this flag is at 0, this means that there is video data
in none of the video object units between the current
address and the forWarding address (FWDAnN) .
Specifically, Q_FWD_Exixt 1 corresponds to bit number
(b31). When this flag is at 0, this means that there

25 _ ié no video déta in the video object units (VOBU) 85
between the forward address (FWDANn) written in bit

number 29 to bit number 0 and current address. When



10 of five tables as shown in FIG 20. The five tables are

forced to align with the boundaries between | ogical sectors. The .
viq$9 title set informtion managenent table (VTSI MAT) 98, a first
tabte, is a mandatory table, in which the size of the video title
set (VTS) 15 72, the start addresses Oz each piece of information in
the video title set (VIS) 72, and the attri %tes of the vi deo

obj ect sets (VOBS) 96 in the video title set (VTS) 72 are witten.
The video title set part of title search pointer 20 tabl e

(VIS_PTISRPT) 99, i #oEpag 80A€: 1] Sl SRLERL | Oflat there 18DV2a8604hflgd as
s

the need arises. Witten Tn the e 99 are t e program char ns

(PGC) 87 and/or in at 144OYIGHS &PQh@gvf&éB%}S'chtnuﬁD@s {G@ﬁuslg%e set

72 that are selectable according to the entry of a title
number from the KeytwhbepltehemectFon draiplde BPpatietslSis video @ithhen

selection of a title nunber give via the renote controller 5.
-a plurality of video object units 85 between forward
5 address 1 and forward address 9, the flag will be up
(1) in V_FWD_Exist2 of the 30th bit. If the address
has no video data, the flag will be down (0) in
V_FWD_Exist2 of the 30th bit.
Furthermore, the VOBU search information (VOBU_SI)
10 contains the start addresses (A BWDn) of -1 to -20,
-60, -120, and -240 VOB units (VOBU) 85 as backward
addresses (BWDA) in the reverse order of playback on
the basis of the VOB unit (VOBU) 85 containing the DSI
as shown in FIG. 63, the backward addresses being
15 expressed by the number of logical sectors, relative to
the first logical sector in the VOB unit 85.
Each backward address (FWDANn) contains 32 bits-as
shown in FIG. 65. Bit number 29 (b29) to bit number 0
(b0) are assigned to its address, for example, the
20 address of backward address 10 (BWDA10). At the head
of the backward address (BWDANn), a flag (V_BWD_Existl)
indicating whether the video data exists in the video
object unit (VOBU) 85 corresponding to the baék&ard
address (BWDANn) and a-flag (V_BWD_Exist2) indicating
25 - whether the video data exists in the video object units
between the backward address (BWDAn) and the current

address. Specifically, V_BWD_Existl corresponds to bit



39 The video title set program chain information _
table (VIS PGCIT) 100, a third table, is a mandatory table, in

whj ch the VTS program chain infornmation (VTSPGCI) 104 is witten.
The~video title set time 5 search map table (VISTMAPT) 101, a fourth
table, is an sel ection table provg%pd as the need arises, in

whi ch the information on the recording | ocation, for a specific
period of time of display, of the video data i n each program chain’
(PGC) 87 inthe title set 72 to 10 - which the map table (VISTVMAPT) 101

bel ongs is witte@Qnmper (b31) - whef WhAd80 flildld § St BN mdlid il e
(VITSM PGCI UT) 111, the fifth table, is an essenti al I tem when a

video object set th¥eeWEBab 95dker dat@ in the videde@Ujddte it NAUBUY)S
provi ded, and contains 15 i nf ormati on about a program chain for

reproduci ng 85 spaciifded byt thesaddiess (BWBMNnQr exidacn dmn éaah
| anguage. By referring to this video title set nenu PGCl unit
‘tabl e (VTSM PCCl nuiiper129 thebptogualechdi.n When thisoffliage isped flied
l,.anguage in the video object set 20 (VTSM VOBS) 95 can be acquired to
be reproduced asthis meang #bay. there is video data in the video object
| unit (VOBU) specified by the address (BWDANn) written
in bit number 29 to bit number 0. For example, if
backward addreés 10 (BWDA1l0) has video data, the flag
will be up (1) in V_BWD_Existl of the 31st bit. If the
10 address has no video.data, the flag will be down (0)
in V_BWD_Existl of the 31st bit. Furthefmore,
V_BWD_Exist2 corresponds to bit number (b30). When
this flag is at 0, this means thét there is video data
in none of the video object units between the backward.
15 address (BWDANn) written in bit number 29 to bit number
0 and the'current address. When this flag is at 1,
this means that there is video data in at least one of
the video object units (VOBU) 85. For example, if
there is video data in video object units between the
20 backward address 10 (BWDA10) and the current address 0,
the flag will be up (1) in V_BWD_Exist2 of the 30th
bit. 1If the address has no video data, the flag will
be down (0) in V_BWD_Exist2 of the 30th bit.
The synchronizing information (SYNCI) contains
25 address information on the sub-pictures and audio data

reprbduced in synchronization with the playback start

time of the video data in the VOB unit (VOBU) 85



Next, the video title information managenent tabl e (VTSI MAT) 98 and

video title set program chain i nformation table (VTSI _PGCIT) 100
shown in FIG 20 25 will be described with reference to FIGS. 21 to
30~ FIG 21 shows the contents of the video title

- information managenent table (VTSI NAT) 98,7' n whi ch
40 the video title set identifier (VIS ID), the size of
the video title set 72 (VISSZ), the version nunber of t he DVD
vi deo specification (VERN), and the video title set category
(VISCAT) are writdgid fhidipte ds dath. ;3; QELNREADIE, 4 dHGwh abh e
(VTSI MAT) 98, the start address of the video O ] ect set (VISMVOBS)
for VTS ErslS 665, ety assat: mﬁ@émle%fmmy s £l the Veatget he
first logical block in the video title set ( The start

address (VTSTTVORufil)o gfadine( A/irtE0) ol @tpzﬂa%séco by tﬁ@rnﬁmbézesﬁ n the
video title set (VIS) 72 is expressed
logical sectors (RLSN), relative to the NV pack
5 (NV_PCK) 86 in which DSI data 115 is recorded. When
there are more than one audio stream (8 audio streams
maximum), as many pieces of the synchronizing
information (SYNCI) as there are audio streams are
written. Furthermore, the synchronizing information
10 (SYNCI) contains the address (SP_SYNCA) of the'NV pack
(NV_?CK)_BG of the VOB unit (VOBU) 85 containing the
target audio pack (SP_PCK) 91, the address being
expressed by the number of logical sectors (RLSN),
relative to the NV pack (NV_PCK, 86 in which DSI 115 is
15 recorded. When there are more than one sub-picture
stream (32 sub-picture streams maximum), as many pieces
of the'synchronizing information (SYNCI) as there are
_sub-picture stfeams are written.
A sub-picture unit cbmposed of sub-picture data of
20 a plurality of sub-picture packets will be explained by
referring to FIG. 67. The sub-picture unit as déta
(e.g., caption) of still pictures corresponding to
several tens of screens can bé recorded in 1 GOP. The
sub-picture unit is compoéed of a suE-pic;uré unit
25 header  (SPUH), a pixel data formed of run-length data
(PXD) and display control sequence table (DCSQT).

As shown in FIG. 68, size of sub—picture unit



by a logical block (RLBN) relative to the first |ogical bl ock in
the video title set (VIS) 72. Furthernore, in the table

(VTSI MAT) 98, the end address (VTSI MAT EA) of the video title set
15~ information managenent table (VTI MAT) 98 is represented by
t he nunber of blocks, relative to the 7e first byte in the table (VTSI
MAT) 98 and the start address (VTS BTTSRPT SA) of the video title
set part of title search pointer table (VIS PTT _SRPT) 99 is 20
represented by the nunber of blocks, relative to the first byte in

the video title S?DB@ﬁoﬁﬂBtbQBrQV3§ergé of display con®dll s %?ﬁﬂﬂﬁﬂDre
in the table (VTSI MAT) 98, the start address (VTSPGCI T_SA) of the

video title set table (SPDCSQEA)ChAgendesbeibed an takl supREEcurtd@niz 25
expressed by the nunber of blocks, relative to the first byte of
the video titl e bhetademf ¢SEEH)ON (VTSI) 94, and the start address
(VTSTVMAPTSA) of the tinme 41
As shown in FIG. 69, display control sequence
"5 (DCSQ) is described in a lapse time sequence in the
display control sequence table (DCSQT).

As shown in FIG. 70, start address of following
display control sequehce (SPNDCSQA) and at least one of
display control command (SPDCCMD) are described in each

10 display control sequence (DCSQ). |
The display control command (SPDCCMD) is compdsed
of set command of forcedly display start timing of
- pixel data (FSTA_DSP), séf command of display start
timing of pixel data (STA_DSP), set command of display
15 end timing of pixel data (STP_DSP), set command of
color code of pixel data (SET;COLOR), set command of
contrast ratio of pigel data and video (SET_CONTR), set
command of display area of pixel data (SET DAREA), set
command of display start address of pixel data
.20 (SET_DSPXA), set command of color change and contrast
change of pixel data (CHG_COLCON), and end command 6f
display control command (CMD_END);

The command (STA_DSP) is a command for designating

the display start of the sub-picture data, and
25 described by offset PTM ffom PTM described in the sub-

picture packet including the sub-picture unit header

(start PTM). The command (STP_DSP) is a command for



search map (VISTMAPT) 101 in the video title set (VTS 72 is
expressed by a | ogical sector relative to the first logical sector
in the video title set (VTS) 72. This table (VTSI MAT) 98 contai ns
thestart address 5 (VIGSM_PCCI UT SA) of the video title set menu
PGCI unit table (VISM_ PGCl UT) in 2 & €r s of the nunber of

rel ative blocks fromthe top byte of the V|deo title set
information (VTSI) 94. Wen the V|deo manager menu PGCl unit table
(VMAWCECI UT) 81 is not present, "00000000h" is described at the

starl address. Wddigfhcing the g0 4¥The M- 85860 Bl doo

obj ect set S 95 f he V|deo title set nenu

the video title sgia (dérsfarﬂt?edtm ﬁ&hé’&@fﬁééilﬂﬂpﬁeﬁrom the PTM\d&sdATRg of
the vi deo object set (VISTVOBS) 96 for 15 the titles (VISTT) in the

video title set 7ih tingl gul®-picture pagitet irchudling SthieagBb{PpISARIAS) in
t he video obj ect set (VISTTVOBS) 82 for the titles (VISTT) for
the video title setist Haddar e(sttdpe RIMeo attri butes (VTS_V_ATR)

i nclude a video conpression node, a frame 20 rate of the TV system

and an asgect ratio fdfhis start RBpland rem R%W@rﬂ%\l@?%@lw unit.

Witten in the table (VTSI _MAT) 98 are the audio
arbitrary predetermined time from the PTM of the video

data and the audio data regenerated in the same time
zone and set.
The system processor section 54 shown in FIG. 1

10 has a packet transmif dispose section 200 for determin—
ing the type of the packet and transmitting the data in
the packet to each decoder. This packet transmit
dispose section 200 is composed, as shown in FIG. 71,

a memdry interface section (memory I/F section) 191,

15 a sfuffing length detect section 192, a pack header end
address calculation section 193, a paék classification
judgement section 194, a packet data transmit control
section 195, and decpder interface section (decoder I/F
section) 196.

20 The memory I/F section 191 outpufs pack data from
the data RAM section 56 to the stuffing length detect
section 192, the pack classification judgement section
194, the packet data transmit control section 195 and
the decoder I/F section 196 via a data bus.

25. The stuffing length detect section 192 detects how
many byte the stuffing length in the pack header 120 in

the pack data supplied from the memory I/F section 191



stream attri butes (VISASTATR) of the video object set (VTSTVOBS)
for the titles (VISTT) in the video 25 title set (VIS). The
attributes (VISASTATR) include : an audi o encodi ng node indicating
how’audi o i s encoded, t he nunber of bits used to quantize audio,

t he nunber . 77 - 42 of audio
channel s and an audi o | anguage code. Furthernore, witten in
the table (VTSI _MAT) 98 . are the nunber (VTS SPSTNs) of sub-picture
streans in the video object set 82 for the titles (VISTT) in 5

‘the video title g&hnta\{ha), aadPRfitihE Ak | ted resultl ¥k t}ShehR) of

each sub-picture stream The attributes (VIRSPSTATR) for “each

sub-picture headet! eRAIMaldATISEe o1 at Gl dadma gpde, a
sub-picture di splay type and a sub-picture | anguage code. 10

Furthernore, in the tahlee pa¥¢kSh¥aberd@ndvaddr@ss calculatfiord heeduidier
(VTSMASTNs) of audio streans in the video title set nmenu (VTSM,
the audi o streaml93 calculates the pack header end address according to
5 the stuffing length supplied from the stuffing length
.detect section 192, and outputs the calculated result.
to the pack classification judgément section 194 and
the packet-data transmit control section 195.
The pack classification judgement section 194
10 judges any-of the video pack 88, the audio pack 91, the
sub-picture pack 90 and the NV pack 86 according to the
content of the 4-byte data supplied next to the éddress
of the pack data supplied from the memdry-I/F section
191 in accordance with the pack header end address
15 | ‘supplied from the pack header end address calculation
section 193, and outputs the judged result to the
packet data transmit control section 195.
The packet data transmit control section 195
judges the destination and. the packet start address in
20 response to the pack header end address supplied from
the pack header end address calculation section 193 and
the judged result of the'pack classification supplied
from the pack classification judgement section 194, and
further judges the packet length in the packet header
25 121 of the pack data supplied. Further, the packet

data transmit control section 195 supplies a signal

indicating the destination as a transmit control signal



attri butes (VISMAST ATR), the nunber (VTSMSPST Ns) of sup-picture
streans, and the sup-picture stream 15 attributes (VISMSPST ATR).
Each audio stream attribute (VISAST ATR) of the video title set
(VF3) contains the audi o codi ng node, the nul ti channel extension,
the audi o type, the audio appl i cat i—p? | D, quantization, the
sanpling frequency, 20 and the nunber of audio channels from bit
nunber b63 to bit nunber b48 with bit b51 reserved, and audio
stream | anguage codes as specific codes frombit nunber b47 to

bit nunber b40 ang fern dddoderbelF b3Sct Do 19MUNERd supplies bBRe pacEE&EOWN
in FIG 22. Bit nunmber b31 to bit nunber 25 b24 of this audi o stream

attribute (VISASTAMIR)add¥ess from tlesepacket ostapecaddresodes. thet mewober
23 to bit nunber b8 are reserved for the future use, and bit
43 nunbér sectioomi19hunber bO describe application
The decoder I/F section 196 outputs the video
5 | data, the audio data, the sub-picture data as packet
data including the paéket header 121 supplied under the
control of the packet data transmit control section 195
from the membry I/F section 191 to.corresponding
decoder sections 58, 60, 62, or outputs navigation data
10 and computer data as packet data to the data RAM
section 56.
The packet transmit dispose section 200 will be .
explained.
The pack data read from the data RAM section 56 is
15 supplied to the stuffing length detect section 192, the
paék claséification judgement section 194, the packet
data transmit control section 195 and the decoder I/F
section 196 via the memory I/F section 191.
Thus, the stuffing length is detected by the
20 stuffing length detect section 192, and the data indi-
cating the stuffing length is output to the pack header
end_address calculation section 193.
The pack header end address calbulation section
193 calculates the pack header end address according to
25 the stuffing length supplied, aﬁd supplies the pack
header end address to the pack classification judgement

section 194 and the packet data transmit control



i nformati on. Wen the video object set (VISM VOBS) 95 for the VTS
menu i s not present or that video object set contains no audio
stream "0" is described in each 5 of the bits frombit nunber b63
to bt number bO Specific codes are described in bits b47 to
b40 and b39 to b32 where a Ianguagz code determ ned by

| SO 639 is described as a | anguage synbol %n t he audi o stream
type is a | anguage or voice. Wen the 10 audi o streamtype is not a

| anguage or voice, this area IS reserved. As shown
in FIG 23, each sybepbgrt ugs, stream attribute (VISSPSTG ATR) of
the video object set (VTST . VOBS) 96 for VISTT contains the
sub-picture 15 coﬂhegpa@ﬂeelss@ipi@éﬂwnd%ﬁ@béﬁeﬁypseaeﬁoﬁUQsﬂl cture
type frombit nunber b47 to bit nunmber b40 with bit b44 reserved,
and a | anguage cofedgés tdmg sfibtlpé civirpack 86, thétveasvapasressdfi eheodes

frombit nunber b39 to bit nunmber b32 and frombit nunber b31 to
bit nunber b24. @0to padkit$%l @B Dolly AGSE £ tleseawdilof packplti b6fclindes.
Bits b23 to b8 are reserved for the future use, and bits bl5
to b8 deschibe th%C%p@@¢f¢hEC%nhrK»ﬂtﬂmﬂcvﬁCKkﬁQrnncordlng tobthe &@nto bO
are reserved. he VTS:Progran1cha|n I nformation table

tent of the data of 4 to byte supplied next to the

address. in accordance with the supplied pack header end
address, and supplies the judged result to the packet
data transmit control section 195.

10 Specifically, when the stream ID of 1 byte
indicating the private stream 2 is supplied, it is
judged és the NV pack 86. The video pack 88 is judged
according.to the stream ID of 1 byte indicating the
video stream. Any of the audio pack 91 of the Dolby

15 AC3, fhe audio pack 91 and the sub-picture pack 90 is

| judged according to the stream ID of'one byte
indicating the private stream 1.
When the stream ID is the private stream 1, the
audio pack of the linear PCM, the audio pack of the

20 Dolby AC3 or the sub-picture stream is judged according
to the substream ID continued to the packet header 121,
and its stream number is judged.

The packet data'transmit control section 195
judges the destination and the packet start address in

25 response to the judged result of the supplied pack
classification and the pack header end address, and

further judges the packet length in the packet header



25 (VTSPGCI T) 100 has a structure as shown in FIG 24. In the
i nformation table (VISPGCIT) 100, information on the VTS program
chain (VISPGC) is witten, starting

44~ with information (VISPGCI TI) 102 on the information

table (VIS_PGCIT) 100 related to the VIS pqﬁgran1chain o (VTS PGO)

In the information table (VTSPGCIT) 100, the information

(VTS _PCCITlI) 102 is followed by as 5 many VTS PGCl search pointer.
(VTS PGClI TSRP) 103 used to search for VTS program chai ns (VTSPGO)

as the NUEDETS £ Alhd PPl Rld \Paz 1P REaM ofid)s tie {hgcket data
i nformation table (VISPGCIT). ‘At the 'end of the table, there are

provi ded as many y¥HH% Ofcdmif Mol 0195 sUpFHREE! §hd Odi @ilal hindi-
respective VTS program chai ns (VTSPGC) as the nunber (from#1 to
#n) of the VIS cating pricgrdes o o \AS tH&)transmit controTTheignal
information (VIS PGCIT I) 102 in the VTS _
to the decoder I/F section ‘196, and supplies the packet
5 ~ end address from the packet start address to the memory
I/F section 191.
Therefore, the substantially valid packet data is
supplied  from the memory I/F section 191 to the decoder
I/F section 196 via the data bus, and then transferred
10 to the decoders 58, 60, 62 or the data RAM section 56
as the destination. |
Specifically, the packet data of the video data is
transferred to the video decoder section 58, the packet
data of the audio data is transferfed to the audio
15 detoder section 60, and the packet data of the
sub-picture data is transferred to the sub-picture
decoder section 62.
In this case, since the pack data has a constant
length, the storage state of the data RAM section 56
20 and hence the start address has a constant interval.
Accordingly, the head of the pack data in the datalRAM
section 56 is always stored by the add;ess of the same
interval, and the pack data is not address managed, but
only the pack number may be managed.
25 _ In the step of judging the classification of the

data, in the case of the PCI data and the DSI data as

the NV data indicating the reproduced position of the



program chain information table (VIS _PGCIT) 100 15 contai ns the number
(VTSPGCNs) of VTS program chains (VISPGC) as shown in FIG 25. The
enqvgddress (VTSPGCI TEA) of the table information (VISPGCITI)

10271 s expressed by the nunber of bytes, relative to the first byte
in the information table (VIS PGCIT) 100. 5@ Furt hernore, as
showmn in FIG 26, the VIS PGCIT sealth pointer (VTS PCGCI TSRP) 103
contains the attributes (VTSPGCCAT) of the program chains

(VITSP&C) in the video title set (VTIS). 72 and the start addr ess

(VISPGCI SA) of thei dds_dska]l NERE "Ry | @ta 2Ps not(@géhgﬁg}}eéoéoefﬂéESSEd by

t he nunber of bytes, relative to the first byte in the VI

i nformation decéddt £ KA SHES+da ﬂ&othéfﬂétatﬂﬂMVgéﬁﬁibﬁtSG'bUTﬁe NV
45 - (VTSPGCCAT) is, for exanple, an attribute indicating

whet her an entry ¢am@r£snrﬁ@errédﬁﬁdqofﬁlﬁglfbttmef$y§tem CPU sec®dénto be
reproduced. Usually, an entry program chain

50, if necessary, and utilized when the specific repro-

5 ductién of the video data is executed. In this case,

the PCI data and the DSI data are identified according

to the substream ID imparted to the PCI data and the

DSI data.

When the reproduction of one cell is finished,

10 cell information to be reproduced next is obtained from
the reproducing sequence information in the program
chain data, and similarly continuously reproduced.

The above-described sub-picture decoder section 62
shown in FIG. 1 has a decoder 62B for decoding the

15 sub-picture data supplied from the system processor
section 54, and a highlight processor section 62C for
highlighting the sub—picfure data after decoding by the
decoder 62B. The highlight processor section 62C |
highlights in response to the X-, Y-coordinate values

20 indicating the rectangular area for displaying the
seléction item as highlight information supplied frém
the system CPU section 50, color code, highlight
color/contrast value.

The decoder 62B expands the pixel data compressed

25 by the rﬁn-length compression as the sub-picture data
in response to the highlight pixel, the pattern pixel,

the background pixel, etc.



(PGC) is witten before programchains (PGC) that are 5 not entry
program chains (PGC). Cenerally, program ' chains (PGC) are
reproduced in the description order of VTSPCCI s as shown in FIG
24 The PGC information (VIS PGCl) 104 in the video

title set 72 contains four itens as showni§|2F|G 27. 10 In the PGC

I nformation (VIS PGCl) 104, the program chai n general information
(PGC_@G) 105 on a nandatory itemis first arranged, followed by at
| east three itens that are made nmandatory only when there is

an vi deo object 83. Spegd fhLf@hl Yght OEetEesoRSsébEioAS62C ishe6mpbELAT I N
the PGC i nformati on (VISPGCI) 104 are a program chai n program nmap

(PGC PGVAP) 106, & Cshdwn in FIG. pt2yba@cki gl Dghet apsat bt eivgPPhdyenent
and a cell position information table (CPOSIT) 108.

As shown in FIG @&8:tide pPBOgrandefaibt geobonfcoROrast setbena8ldp 4PCC Q)
105 contains the category (PGClI CAT) of the program chain 87, the
contents hi@FQONT oblehbéconiogpsim sebier (FEL) 87sebadtohel83 and

pl ayback time of the programchain (PGC). 87 Witten in the
category o PGC (?@&r)p%%emmt%elwec 25 can be copied or not

and whet her the prograns 89 in the . . , '
_ : The highlight area setting/judgement section 180

judges the designated highlight area according to the
X-, Y-coordinate values indicating the rectangular area
(designated highlight area) representing an selection

10 item by the sYstem'CPU section 50 and the X-, Y-
coordinate values obtained by raster scanning, i.e.,
pixel data X-, Y-coordinate values, outputs a switching
signal indicatiﬂg a highlight zone, and supplies its
output to the selector 183.

15 The default color/contrast setter 181 sets the
display color and the contrast of the default of each
pixel included in the sub-picture data.
| The highlight color/contrast setter 182 sets
the highlight color and contrast values by the system

20 CPU 50.

The selector 183 selectively outputs the display
.color and contrast of the default from the default
color/contrast setter 181 to the color pallet register
184, or outputs the color and the contrast at the time

'25 - of the highlight from the highlight color/contrast
setter 182 to the color pallet register 184.

The color pallet register 184 outputs the signal



PGC are played back continuously or at random The contents of PGC
(PGCCNT) contains the description of

46 the program chain structure, that is, the nunber of
pragfans 89, the nunber of cells 84, and the nunber of angles in
the program chain 87. The pl ayback tlne of g PGC ( PGCPBTI ME)
contains the total playback tinme of %he prograns 89 in the PGC.

- The playback tinme is the time reqU|red to continuously play back
t he prograns 89 “in the PGC, regardl ess of the playback procedure.
Wien an angl e nodged ﬁ§§¢é39$ethéh@oP&fy§ﬂ§ktﬁén€oH£rast su?ﬁlﬁaalerﬁll
nunber 1 is the playback tine of the angle. ernore he
program chai n gengh&l sééoEsRt 193, (PG£E1) 105 contains PGC _
sub- pi cture stream control (PGCSPSTCTL), PGC audi'o stream control -
(PGC ASTCTL), Thencke £6¥& s ulhén chutt eo pathet h{ Phlli Gt Patéa idhe PCC
sub- ' pi cture stream control (PGCSPSTCTL) contains the .15
nunber of sub- pi ciudesd usybtlee | ni gkl AGC Beanset binGhdgement section

5 180, the selector 183 receives the display color and

the contrast of the default of each pixel data from the
default color/contrast setter 181, outputs them to the
coior pallet register 184, and outputs the color signal
from the color pallet register 184 to a D/A and data

10 reproducing section 64.

When the highlight area is judged by the high-

light area.setting/judgement section 180, the selector
183 receives the display color and the contrast at the
time of the highlight of each pixel data from the

15 highlight color/contrast setter 182, outputs it the the
color pallet register 184, and outputs the color signal
from the color pallet register 184 to the D/A and data
reproducing section 64.

The réproducing process of the.menu will be

20 explained by using an optical disk 10 having a logic
format shown in FIGS. 6 to 66 by referring to FIG. 1.
In FIG. 1, arrows with solid lines between the blocks
indicate data buses, and arrows with broken lines-
indicate a control bus. |

25 In the optical disk appératus shown in FIG. 1,
when a power source is turned on and the optical disk

10 is inserted, the sysﬁem CPU 50 reads the initial



audi o stream control (PGCASTCTL) |ikew se contains the nunber of

audi o streans usable in the PGC 89. The PGC sub-picture palette
(PGCSPPLT) contains a set of a specific nunber of color pallets
used in all of the 20 sub-picture streanms in the PGC 89. _
Furthernore, the PGC general information (Peczp d) ' 105 contains the
start address (C_PBITSA) of the cell pl ayback i nformation table
(CPBIT) and the start addr ess (CPCSITSA) of the cell position

i nformation 25 table (C POSIT) 108. Both of the start addresses

(C PBITSA and CPQRIoh 3 idm Y asaitiaf B i RaM sectiBPes2 Of 1490l cal |

bl ocks, relativeto the first byte
47 | N dfrafESP@hd R iyKTRIr Gk (SEEIRGH )30L05. Accordln%l thd Ol a

“program chain (PGC) for a nenu, as shown in FI G b31 of
t he category (PGQAiGAT)dmifvet haelctio_n 30 syarrsampedthing dBxseni idDesead AGE entry
or a non PGC entry
area 27, and reads volume and file structure area for
5 specifying the volume and the file structure according
to IS0-9660 subsequently to the lead-in area 27.
Specifically, the system CPU 50 applies a read command
to the disk drive section 30 to read the volume and the
file structure area 70 recorded at a predetermined
10 | ‘position of the optical disk 10 set to the disk drive
secfion 30, reads the contents of the volume and file
structure area 70, and temporarily stores the conténts
in the data RAM section 56 via the system processor
section 56. The system CPU 50 extracts information
15 such as recording position, fecording capacity, size,
etc., and ménagement information as necessary informa-
tion for the other'management via a pass table and
directory record stored in the data RAM section 56,
transfers them and stores them at a predetermined
20 position the system ROM and RAM section 52.

Then, the system CPU section 50 acquires a video
manager 71 composed of a plurality of files starting
from "0" of the file number by referring to the
information of the recording position and the recording

25 capacity of each file from the syétem ROM and RAM
section 52. Specifically, the system CPU section 50

applies the read command to the disk drive section 30



5 as the entry type, bits b30 to b28 of are reserved for - the
future use, bits b27 to b24 describe a nenu ID I ndi cative of the
type of the nmenu, bits b23 and b22 descri be the PGC bl ock node,

bi £’ b21 and b20 descri be the PGC bl ock type, bits bl9 to bl6
describe the 10 program pl.ayback contri , bits bl5 and bl4 descri be
the copy flag, bits bl3 and bl2 describe the” pl ayback managenent ,
bits bll to b8 describe the application type, and bits b7 to bO
are reserved for the future usage. 15 - Wth regard to the

menu I D, "0010" i\diCSt&Sring to th{}fﬂféfﬁé@iﬁhf6¥ L3€ +acdPgiNgdeo

manager i nformtion menu MM, "0011" 1 ndicates a root nenu for

use in tgtes Mi K80 dnid | hes BtedB A aciOp0Of each caips
a sub-picture menu for use in the video title set renu 20 - (VISM,
-"0101" indi cat es abtainbd fromw iy difctdmd RO and RAM sédlelohis2p set nenu
(VTSM, "0110" indicates an angle menu for use in the video title
set nenu (VTSM, catthins the pdilitlion rahd dtles sz onf arthergpluf@litge in the
vi deo title set nenu (VISM. 25 _ When the category
(PGCCAT) o¥ the pridgsarihalamposing the pdCed snanggeyrtinpresent RBC) for a
title, bits b30 to b24 describe the nunber of titles (VISTTN), any
of - a route directory, reads the video manager 71, and
stores them in the data RAM section 56 via the system
processor section 54.
Thereafter, the system CPU section 50, as shown in
10 . FIGS. 73 and 74, the number of titles in the optical
disk 10, the number of chapters of each title (number
of programs), the number of audio streams of each
title, the language of the audio stream, the number of
sub-picture streams of each title and the language of
15 the sub-picture stream.
Specifically, the system CPU section 50 searches
the title search'pointer table (TT_SRPT) 79 of the
second table of the video manager 71 (Step S51). The
system CPU 50 acquires the total number of the titles
20 in the optical disk 10 according to the number of the
title search pointers described in the information of
the title search pointer table (TT-SRPTI) 92 in the
title search pointer table (TT_SRPT) 79 (Step S52).
The system CPU acquires the number of chapters
25 (number of programs) of each title according to the

number of part-of-titles (PTT Ns) as the number of

chapters (number of programs) described in each title



48 nunbers 1 to 99, in this programchain (PGC), bits bl5

to b8 describe the nunber of cells, any of 1 to 255, in this
program chain (PGC), bits b7 to b4 are reserved ' for the future use,
an its b3 to bO describe the 5 nunber of angles, any one of 1 to 9,
in the program chain (PGO). 8 The program chai n program
-~ map (PGCPGVAP) 108 is - a map showi ng ?he arrangenent of the prograns
89 in the - PGC 87 of FIG 31. In the map (PGCPGVAP) 106 the 10
entry cell numbers (ECELLN), the start cell nunbers of t he _
i ndi vi dual prograd@afén géentétt PR sRPASESNThNEhe title Qégféha?o§99$9 In
FIGS. 31 and 32. In addition, — program nunbers are all ocated,
starting at 1, intdhbe (TT_SRPDJURY [Scapish3jhe entry cell nunbers are
witten. 15 Consequently, the first entry nunber in the nmap

(PGCPGVAP) 106 nust beTHd.system CPU 50 searches the video title set
part-of-title search pointer table (VTS_PTT SRPT) 99 in
5 the video title set information (VTSI) 94 of the first
table of the video title set 72 describéd in each title
search pointer (TT_SRP) 93 (Step 554). The system CPU
+ 50 acquires the number of audio streams of each title
accofding to the number of the audio streams described
10 in the table (VTS_PTT SRPT) 99 of each video title set
72, and acquires the number of the sub-picture streams
of each title according to the ﬁumber of the sub-
picture streams (VTS_SPST Ns) (Step S55).
The system CPU 50 acquires tﬁe'language of the
15 audio streams of each title according to the language
code of the auto of each audio stream described in the
audio stream attributé (VTS_AST_ATR) of the table
(VIS_PTT_SRPT) 99 of each video title set 72, and
acquires the language of the audio streams of each
20 title (Step S56).
The system CPU section 50 acquires the sub-picture
stréams of each title according to the language code
_of the sub-picture of the sub-picture streams described
in the sub-picture stream attribute (VTS_SPST_ATR) of
25 the table (VTS_PTT _SRPT) 99 of each video title set 72
(Step S57).

The system CPU section 50 also searches the video



The cell playback information table (CPBIT) . defines the order in
which the cells 84 in the PGC 87 are played back. In the cel

pl ayback information 20 table (C PBIT) 107, pieces of the cel

pl ayback information (CPBlI) are witten consecutively as shown

in FIG 33. Basically, cells 84 are played g?ck in the order of
cell nunber. The cell playback informtion ™ (CPBIT) 108 contains a
cell category (CCAT) as shown 25 in FIG 34. Witten in the cell
category (CCAT) are a cell block node indicating whether a cell is

in the bl ke ged rhdnd tp@.@: Iﬁhidﬂacéﬁﬂ&k VMR BGET L \A)nf@i'ofsthe

49 the first one, a cell block type I ndiTat i1 ng
a cell 84 is not farnttioftddke ocdhdvided mathged! tnformation b mdgm? apgl an

STC discontinuity flag indicating whether the systemtine clock
(STO) nust be setofagdien.viddo manager 7 (‘Suup 538 pck'Bpftles | SeascHpf i ned.
as a set of cells 84 having a specific angle. The angle can be
the video manager menu PGCI unit search pointer
5 (VMGM)_LU_SRP) 81B describing the same language code
as the language set to the reproducing apparatus
(Step S59).
When the video manager menu PGCI unif search
pointer (VMGM_LU_SRP) 81B describing the same language
10 code is searched, the system CPU section 50 searches
the menu ID described together wifh the category
(VMGM_PGC_CAT) of the program chain of each video
manager menu of the video manager menu PGC information
search pointer (VMGM)_PGCI_SRP) 81E in the video
15 manager menu language unit (VMGM);LU)'SIC corresponding
to the pointer (VMGM LU _SRP) 81B (Step S60), judges
whether or not the main menu as the route menu by the
search exists, and judges whether or not the title menu
(video title set menu) exists (Step S61).
20 When the main menu exists, the system CPU section
50 reads the contents of the corresponding VMGM program
chain information (VMGM_PGCI_SA) by the start address
of the VMGM program chain information (VMGM_PGCI) 81F
descrlbed in one of the video manager menu PGC informa-
25 tion search pointer (VMGM_PGCI_SRP) 81E describing the

menu ID of the route menu, and stores the start address

(C_FVOBU_SA) of the head video object unit (VOBU) 85



changed by repl aci ng one angl-e block with another. . In the case of
a basebal |l video program for exanple, an angl e bl ock representing
a scene taken fromthe 10 outfield may be replaced by an angl e bl ock
rebfbsenting_ a scene taken fromthe infield. Furt her
witten in the cell category (C CAT) are a cell playback node

I ndi.cati ng whet her the video object units (VOBU) 85 in the cell 84
are played back 15 continuously or a picture is made still at one

vi deo object unit (VOBU) 85 to another in the cell 84, and

cel | navigation RdAlpdd dirf AiHd e i1 grtdie diLin #hformation S Mmade
still after the playback of the cell or I ndicating the rest tine.

20 As shomsM Pdd1G 634 dheireinentdy gk d rH6x nad ithie start

table (C PBIT) 107 contains the cell playback tine (CPBTNM
representing the ddaradssploafy tdek rdire nefnud WeStep S62) PGC 87. When the PGC 87
has an angle cell block, the pl ayback tinme of the angle cell nunber
1 represents the 25 Whermplthehdokle memf eties tingltthe|sysktem [GRY rRacthkdn t en
in ~the cell playback information table (C PBIT) 107 are t he
start address (CEﬁV@E@&%%thﬁ qantentsstofyjtd corresponding VMGM program

chain information (VMGM PGCI) 81F according to the
parameter (VMGM_PGCI_SA) by the start address of the
VMGM program chain information (VMGM_PGCI) 81F described
in one of the video manager menu PGC information search

10 pointer (VMGM_PGCI_SRP) 81E describing the menu ID of
the title menu, and stores the start address (C_FVOBU_SA)
of the head video object chain information (VOBU) 85
described in the corresponding VMGM program chain |
information (VMGM_PGCI) 81F in the memory table 56A as

15 the start address of the title menu (Step S63).

The system CPU section 50 searches the video title
set menu PGCI unit table (VTSM_PGCI_UT) 111 in the
video title set information (VTSI) 94 of the first
table of each video title set 72 (Step S64). By this

20 search the video title set menu PGCI unit search
pointer (VTSM_LU_SRP) 111B describing the same language
code as the language set to the reproducing apparatus
(Step S65).

When the video title set menu PGCI unit search

25 ~pointer (VTSM_LU_SRP) 111B. describing the same language
code is searched, the system CPU.section 50 searches

the menu ID descried together with the category



50

. obj

nunber of | ogical

t he
an

vi deo obj ect

ect unit (VOBS) 85 in the cell 84 expressed by the
sectors, relative to the first | ogi cal sector
unit (VOBS) 85 in which the cell 84 is witten

he start address 5 (C LVOBU SA) of the end video object unit

(VOBS) 85 in

sect

ors,

the cell 84 expressedsé)y the nunber of |ogical
relative to the first logical sector in the video

object unit (VOBS) 85 in which the cell 84 is witten. o The
position information table (C POSI) 108 10 specifies the

cel |

cel |
.t he

used.in the
cell 84.

identification nU%%ﬁ@l@TPfOE héhe program \dKieOn ObF e&éch\meg%iﬂ}é h

and the identification nunber (Cell
set mdrnu (e ted |vidisd ti 081 & e Mdnwpd¢@bl efdndEhn 108,

pi eces of the cell position information (C PCSI) 15 corresponding to

t he

107 as shown in FIG .35 are

cel |

cell nunbers

pl ayback
5

10

15

20

sgarclerpoimtide (E'SM_PGCI_SRP pl Bylmcin i tHeorvbdeontiebs e
witten in the sane order as.in the
set mennflanguags unddl o YTSMBIU) INOIC dderespdnginsg tton
the pointer (VTSM _LU_SRP) 111B (Step S66), judges
whether or not the sub-picture menu, the audio menu,
the angie menu, the chapter (program) menu exist by
this search, and judges whether or not the title menu
exists (Step 867):

When these menus exist, the system CPU section 50
reads the contente of the corresponding VTSM. program
chain information (VTSM_PGCI) 111F by the parameter
(VISM_PGCI_SA) by the start address of the VTSM program
chain information (VTSM PGCI) 111F described in one of
the video title set menu PGC information search pointer
(VISM_PGCI_SRP) 1l11E describing the menu ID, and stores
the start address (C_FVOBU_SA) of the head video object
unit (VOBU) 85 described in the VTSM program chain
infetmation (VISM_PGCI) 111F in the memory table 56A as
the start address of the corresponding menu (Step S568).

As ‘described above, the start addresses of the
sub-picture menu, the audio menu, the angle menu, the

chapter (program) menu of each video title set 72 are

stored in the memory table 56A.

25

As a result, as shown in FIG. 75, the etart
address corresponding to each menu corresponding to the

language set to the reproducing apparatus is stored in

in

e



information (C_POSI) contains the identification nunber 20 ( CvOBI DN)
of the video object unit (VOBS) 85 in the cell 84 and the cel

idgﬂ}ification nunber (CIDN) as shown in FIG 36.

The~video title set menu PGCl unit table (VISM PGCI UT) 111
descri bi ng | anguage- by-1 anguage 25 infgpmation of the video title set
menu (VTSM shown in FIG 20 consis of video title set menu PGC
uni t table information (VISMPGCI UTI) IIlA n video title

51 set nenu | anguage unit search pointers (VISM LU SRP)

11 1B and n vi deo ﬁﬁélﬁéﬁ@iynggyléaggyage units (VTSM LU) 111C in
t he naned order, as shown Iin FIG 37. The video title set

menu PGCl unit table THerefoidf i@ e (WSVPEE) ST of! LAd SoRLEENS
i nformation of this table 111. The video title set nenu | anguage
unit search poi nterstXdIBMt SR d¢lddedy etlilessysbefl CPU section 50
judges the reproduction of the main menu, and judges
5 whether or not the main menu exists. As the result of
the judgement, if the presence of the main menu is
judged, the system CPU section 50 reads the start
address (C_FVOBU_SA) of the head video object unit
(VOBU) 85 stored corresponding to the méin menu of the
10 memory table 56A, reads the data of the main menu
corresponding to the addfess from the area correépond—
'ing to the video object set (VMGM VOBS) 76 for the
video manager menu (VMGM) 75 of the optical disk 10,
and'reproduces it. The feproduced data is input to the
15 data RAM section 56 via the system processor section
54. The data cell 84 is applied to the video decoder
section 58, the audio decoder section 60 and the sub-
picture decoder section 62 based on the reproducing
time information, decoded, signal-converted by the D/A
20 and data reproducing section 64, and the imége of the
main menu as shown in FIG. 76 on the.mohiﬁor 6, and the
voice is reproduced from the speaker 8.
When the title key 51 of the remote controller 5
is closed, or the "1" key corresponding to the title is
25 closed in the state that the main menu is reproduced,
or at the time of normal reproducing, the system CPU

section 50 judges the reproduction of the tile menu,



in the order associated with the video title set nenus #1 to #n,
and contain descriptions about the pointers 10 to search for the video

title set nenu | anguage units - (VTSM LU) 1l 1C described in the
oré‘ef associated with the video title set nmenus #1 to #n.

Descri bed in each , video title set nu | anguage unit (VISM LU

11 1C are the category and start address of the program chain of

15 the associated video title set menu. More specifically,
as shown in FIG 38, the video title set nenu PGCl unit table

i nf or mati on and (JARMLCUHEHed BA i #d16 el Rfsddhe vigleo
title set nenu |anguage units (VISMLU) 111C as 20 ~a paraneter
(VISM_LU_Ns) and & hmesarit asfirtdses jafdddaent, if thd qafeddride SsEith@ntitle

| anguage units (VISM LU) 111C as a paranmeter (VISMPGCI_UT_EA). As
shown in FIG 39,is judged,eddie \sydaent iQHE sseit inen 60 arapdechanidtaaar ch
poi nt er (VITSMLUSRP) 111B describes a video title set nmenu 25

-l anguage code as agldr@ssndtCeFVOBISIHA)COE e tHeadstvdrdeo object additess of

the associated video title set nenu | anguage unit (VISM LU) 11 1C as
a par amet &r (VTSWW@@%) 85 stored corresponding to the title menu of the

memory table 56A, reads the data of the title menu
corresponding to the address from the area correspond-
ing to the video object set (VMGM VOBS) 76 for the
video manager menu (VMGM) 75 of the optical disk 10,

10 and reproduces it. The reproduced data is input to the
data RAM section 56 via the system processor section
54. The data cell 84 is applied to.the video decoder
section 58, the audio decoder section 60 and the sub-
picture decoder section 62 based on the reproducing

15 time information, decoded, signal-converted by the D/A
and data reproducing section 64, and the image of the
title menu as shown in FIG. 77A on the monitor 6
is réproduced and the voice is reproduced from the
speaker 8.

20 When the "2" key corresponding to the chapter is
closed in the state that the main menu is reproduced,
or the title is selected by the normal reproduction,
and then the system CPU section 50 judges. the reproduc-
tion of the chapter menu éorresponding to the title

25 selected at present, and judges whether or not the
chapter menu exists. As the result of the_judgement,_

if the presence of the chapter menu is judged, the



52 As shown in FIG 40, each video title set nenu | anguage _
unit (VTSM LU) 1l 1C consists of video title set nenu | anguage unit
i nformation (VISM LU ) 111D, video title set menu PGC information
search poi nters 5 (VISMPCGCI SRP) | 11E and video title set menu PGC

i nformati on (VISM PGCI) 1l 1F in the naned ogger . The video title
set nmenu | anguage unit information . VISM LU ) 111D cont ai ns
information of this table ; 11'1C. The video title set nmenu PGC

i nformati on search 10 poi nters (VISMPGCI SRP) | 11E are described in

the or degyagsnctBiededt ibnt H6 ¥6489 tht! S}:éﬂ: HBQYSsEL to

#n, and contain the categories of programchains o t he video

title set menus apd resBui PA) 0BS5S EROUheddlCvideo ob"e@eiﬁﬁ%s&w}aﬁ?aé@h_ for
the video title set” nenu PGC 15 i nformati on (VISMPGCI) 111F descri bed

in the order storedssocriespondd hdn thethé deNaptétem8rt 6ENUReHhehOXrFN.
Each video title set nmenu PGC information (VISM PGCl) 111F
cont ai ns i nf or mattapleb®eA, t heagds oghandata of thehehapbtértmenassorirated

video title set nenu, i.e., ,
5 sponding to the address from the area corresponding to

the video object set (VTSM_VOBS) 96 for the video title
set menu (VTSM) of the optical disk 10, and reproduées
it. Thé reproduced data is input to the data RAM
section 56 via the system processor séction 54. The
10 data cell 84 is applied to the video decoder section
58, the audio decoder section 60 and the sub-picture
decoder section 62 based on the feproducing time
information, decoded, and signal-converted by the D/A
and data reproducing section 64, and the image of the
15 . chaéter menu as shown in FIG. 77B on thé monitor 6
is reproduced, and.the voice is reproduced from the
speaker 8.
When the "3" key corresponding to the audio is
closed in the state that the main menu is reproduced,
20 or the title is selected by the normal reproduction,
and then the system CPU section 50 judges the reproduc-
tion of the audio menu cofresponding to the title
selected at present, and judges whether or not the
auaio menu exists. As the result of the judgement, if
25 the presence of the audio menu is judged, the system |
CPU section 50 reads the start address (C_FVOBU_SA) of

the head video object unit (VOBU) 84 stored corresponding



20 VTSM program chai n i nformati on (VISMPCGCl) . _ Mor e
specifically, as shown in FIG 41, the video - title set nmenu

| apguage unit information (VISM LU ) - 111D contai ns the nunber of
piétés of video title set menu PGC information (VISM PGCl) 1l 1F as
a paraneter 25 . (VISM PGClI Ns), and ttf end address of the video title
set nmenu | anguage unit information (VISM L } 111D as a paraneter
(VISM LU EA). As shown in FI'G 42, each

53 video title set menu PGC i nformation search pointer

(VISM PGCI SRP) | & et ahdio (MEn € BB LIONY Mémd PP table SGAFrJ?% I n of
the associated video title set nmenu ~as a paranete _ T)
and the start addi#ss ®f thé audid eedsSOSEASSbNA TSRS tb ke S84aFBLY PCC
i nformation (VISM P&Cl') 1l 1F as a parameter” (VISMPGCI SA) . _
Described in the fanegdty LMo fKESEANing tdethe video bpaE@nsspain of
the video title set nenu are a fl ag I ndi cati ng whether or not

there is an entry(\OISM IN@BPGCO6 for the video title set menu (VTSM) of
5 the optical disk 10, and reproduces it. The reproduced
data is input to the data RAM section 56 via the sysﬁem
processor section 54. The data cell 84 is applied to
the video decoder section 58, the audio decoder section
60 and the sub-picture decoder section 62 based on the

10 reproducing time informatioﬁ, decoded, and signal-
converted by the D/A and data reproducing section 64,
and the image of the chapter menu as shown in FIG. 77C
on the monitor 6 is reproduced, and the voice is
reproduced from the speaker 8.

15 When the "4" key corresponding to the sub-picture
is closed in the state that the main menu is reproduced,
or the title is selected by the normal reproduction,
and then the system CPU section 50 judges the
reproduction of the.sub-picture menu corresponding to

20 the title selected at present, and judges whether or
not the sub-picture menu exists. As the result of the
judgement, if the presence of the sub—picture.menu is
judged, the éystem CPU section 50 reads the start
address (C_FVOBU_SA) of the head video object unit

25 (VOBU) 84 storéd corresponding to the sub-picture menu
of the memory table 56A, reads the data of the sub—

picture menu corresponding to the address from the area



10 and a nenu IDindicating if it is a nenu. The nenu ID

i ndi cates a sub-picture nenu when it is "0100," I ndi cates an angl e
menu when it is "0110," and i ndi cates a program nenu when it is
"o As explained with reference to FIG 8, a cell 84 .15
is a set of video object units (VOBU) 85. g Vi deo obj ect unit 85
Is defined as a pack train starting with a navi gation (NAV) pack
86. Therefore, the start address (C FVOBU SA) of the first video
obj ect unit ~ (vOBU) 85 in a cell 84 is the start address of the NAV

20 pack 86. -f3relPp¥ndifgFke thd vibBRoNAK jeetk s3¢ qenshsteBs) 96 of a
pack header 110, a system header 111, and two~ packefs 116, 117 of

navi gation data; feamehe videbayhatk set menuCqNrs®l) o ahaRibpyiceRCldisk
packet 116 and a data search information (DSI) packet 117. As many

bytes as shown 2%, and teblrGduéddsade .al Theatregproducied daspedis \impskcttioons
so that one pack may contain 2048 bytes correspondi ng to one
| ogi cal sector. The Ndtpa®RM septiendéd via the system processor

5 section 54. The data cell 84 is applied to the video
decoder.section 58, the audio decoder section 60 and
the sub-picture decoder section 62 based on the
reproducing time information, decoded, and signal-
converted by the D/A and data reproducing section 64,

10 and the image of the chapter menu as shown in FIG. 77D
on the monitor 6 is reproduced, and the voice is
‘reproduced from the speaker 8.

When the "5" key corresponding to the angle is
closed in the state that the main menu is reproducéd,

15 or the title is selected by the normal reproduction,
and then the system CPU section 50 judges the réproduc-
fion of the angle menu corresponding to the title
selected at present, and judges whether or not the
-angle menu exists. As the result of the judgement, if

20 ‘the presence of the angle menu is judged, the system
CPU section 50 reads the start address (C_FVOBU_SA)
of the head video object unit (VOBU) 84 stored
cofresponding to the angle menu of the memory table
56A, reads the data of the angle menu corresponding to

25 the address from the area corresponding to the video
object set (VTSM_VOBS) 96 for the video title éet menu

(VISM) of the optical disk 10, and reproduces it. The



54 I medi ately before the video pack 88 which contains the

first data itemin the group -of pictures (GOP). Even I f the object
unit 85 contains no video pack 88, the NV pack 86 is positioned at
t he“head of the object unit 5 85, provided that the object unit 85
contains an audio , pack 91 and/ or ag%pb-picture pack 90. Thus, even
| f obj ect unit 85 contains no vided pack, its playback.

time is determined on the basis of the tine required for playing
back a video pack 88, exactly in the same 10 way as in the case where

the unit 85 cont gleptoluticdedata is inPREK t3Bthe data RAM sdd¥fidn G vin
defined as a data train constituting a screen determned in the

MPEG st andards. kheOtshgtem proces$oirdsec&@ddn $4aquiThal eitd ecddmBsesised
data which may 15 be expanded into inage data representing a plurality
of frames of a mappildeg ¢tbuthe Vieepadecheadersetton 58, theomtalins a pack
starting code, a systemcl ock reference - (SCR), and a multiplex
rate. The syst emdecader séttion 60 amdnttiensud-pictuaee degdders tsegdmhanD
The packet header 20 112, 114 of each of the PCl packet 116 and DCl
packet 5 167 bosedi p8 &hpacrprodugingndiseddnfprpadieon, degoeed,

and signal-converted by the D/A and data reproducing
section 64, and the image of the chapter menu as shown
in FIG. 77E on the monitor 6 is reproduced, and the
voiée is reproduced from the speaker 8.

10 . Therefore, since the system CPU section 50 can
stores the position data of the acquired each menu in
the menu table 56A in the data RAM 56, necessary menu
can be easily reproduced by using the same.

The system CPU 50 sets.the parameters for repro-

15 ducing the.video manager menu to each video decoder
section 58, eacﬁ audio decoder section 60 and each
sub-picture decoder section 62 based on the attribute
infofmation acquired for the number of streams of the
video, the audio and the sub-picture and the attribute

20 information for the video manager menu described in the
information management table (VMGI_MAT) 78 of the video
manger (VMGI) 75.

The process of the case of repfoducing the above-
described menu will be described in detail by referring

25 to the fiowchart shown in FIG. 78.

The start address of the.initial VOBU. in the cell

as the start address corresponding to the menu to be



~and a stream I D as determ ned in the MPER. As shown in FIG

44, anot her vi deo, audio or sub- pi cture pack consists 0f a pack
header 120, 25 packet header 121, and a packet 122 containing the
corresponding data as in the system | ayer 24 MPEG 2. Its pack
~length is determned to be 2048 bytes. Each _

55 of these packs is aligned mﬁt% t he boundari es between

| ogi cal bl ocks. The PCl data (PCl) 113 in the PCl ‘packet 116
S navi gati on data used to nake a presentation, or to 5

change the contentspddided il Be- PAEC SYRRBELN Zad | C’nthe cell nihbd-the
pl ayback of the video data in the VOB unit ( oBU) 85.
Specifically, theREistated (AC9hdldystem ROM £eNtRAMSs&SEiGRNSS al
information (PCIQd) as information on the entire PCI data 113 and
angle 10 i nf(3trap iDh) (NSMLAGLI) as each piece of junp
When the preparation fof reading the video title
5 set is arranged, a read.command is applied from_the
system CPb section 50 to the disk drive section 30, and
the opticai disk 10 is sought by the disk drive section
30 based on the above-described start address (Step
S52). The cell regarding the designated program chain
10 (PGC) are sequentially read from the optical disk 10
according to the read command, and sent to the data RAM
section 56 via the system CPU section 50 and the system
processor section 54 (Step S3). The sent data is
stored as the pack from the navigation pack 85 of the
15 heat pack of the video object unit (VOBU) 85 as shown
in FIG. 8 in the data RAM section 56. Thereafter, the
packet data of the video pack 88, the audio pack 91 and
the sub-picture pack.90 of the video object unit (VOBU)
are transferred by the packet transmit dispose section
20 200 to the video decoder section 58, the audio decoder
section 60 and the sub-picture decbder section 62, and
the PCI data and the DSI data as the packet data of the
navigation pack 86 are transmitted to the data RAM
section 56 (Step S4).
25 . In this case, the system CPU section 50 judges the

highlight information (the contents of FIGS. 49 to 58

described above) corresponding to the display button



destination angle information during angle change and hi gh i ght

I nformation (HLI) as shown in FIG 45. The PCl general information
(PCIA) contains the address _ : (NVPCKLBN) of the NV pack (NV PCK) 86
in ich the 15 PCl data is recorded as shown in FIG 28, the address
bei ng expressed in the nunber of Dbl ocks, reb;tlve to t he VOBU

| ogi cal sector in which the PCl data is recorded. The PCl genera

i nformation (PCl_d) contains the category of VOBU (VOBUCAT), the
start PTS 20 of VOBU 85 (VOBUSPTS), and the end PTS of VOBU 85 :

( VOBUEPTS) . Fbre,aé@@réiﬁéttgw§thPé@I%5§§ stored. in(VfBUIRLS) rhftdi cates
the playback start time (Start presentation tinme stanp (SPTS)) of
the video data insection 56t [St&BE585 containing the PCl data. The

pl ayback 25 start tinme is the playback start time of the first

picture in the first Gipechfidel WPBULES. sPoteml €U s8€tion 50 jhH§8E the
picture corresponds to | picture (intra-picture)
56 rectangular area of the button at edch button, the
5 display color and the contrast value of the pixel data
before selecting in the case that the button is the
selection button, the display color and the contrast
- value of the pixel data after selecting, the display
color and the contrast value of the pixel daﬁa before
10 activation in the case that the button is the action
button, and the.display color and the contrast value of
the pixel data after the activation, and stores them in
the data RAM section 56. As the pixel data, highlight
pixels 1, 2 pattern pixel, background pixel are pre-
15 pared, and the corresponding display colors and the
cdntrast values are prepared.

As described above, the system CPU section 50
outputs X- and Y-coordinate vélues indicating the
rectangular area corresponding to each button stored in

20 the data RAM section 56 to the highlight area setting/
judgement section 180 of the highlight processor
section 62C, and outputs the highlight color and the
contrast value responsive to the highlight information
corresponding to the scanping position to the highlight

25 color/contrast setter 182 of the highlight processor
section 62C (Step S6).

Thus, the highlight area settihg/judgement section



data in the MPEG standards. The end PTS (VOBUEPTS) in t he VOBU 85
I ndi cates the playback end tine (end presentation time stanp
(EPTS)) of the video data in the VOBU 85 containing the PCl data.
- The~pl ayback end 5 time is the playback start tinme of the |ast
picture in the last GOP in the VCPQLé85. The angl e
I nformati on (NSML AG.I) contains as many start addresses ( NSM.
AG._C DSTA) of the angle cells at junp destinations as the nunber
of angles as 10 shown in FIG 47. Each of the start addresses is

represented by a {qQpiaH d& AHdaed nide i ag et diggctor of
the NV pack 86 inl%ijgﬁiqﬁcgli%r datjgéis &}ﬁ é}g%:ord%%.ac\/\ch%ﬁ] Jfl?g angl e

is changed on theasts, y-coordirfttd Rea il eiﬂd&fdum%%hé NdAéAdulat he
angle 15 i nformati on (NSMLAGLI) contains either the start

address of the VEBtéd n demidrestedgliigghl gte vdwse) displayedllybaek tine is
equal to that of the VOBU 85 in which the PCl data i's recorded as
shown in FIG 48,salredthison item by Sthe tsysdthme P NSMLIAGL 39 D8TR)thé X-Hhe
VOBU 85 in 20 anot her angl e bl ock whose playback tinme is closest to
the preced ng onend Y-coordinate\ctohuismhtmingd ddweriagtem sfanmingi art

addr ess . i
i.e., pixel data X-, Y-coordinate values, and supplies

the switching signal indicating the highlight section
to the selector 183 (Step S7)

The highlight color/contrast setter 182 sets the

10 hiéhlight color and contrast value by the system CPU
section 50 in response to the'Xf and Y-coordinate
values obtained by raster scanning-(Step s8).

As described above, the selector 183 selectively
outputs the display colof and contrast of the default

15 from the default color/contrast setter 181 to the color
pallet register 181 in response to the switching signal
from the highlight area setting/judgement section 180
~or outputs the'color and the contrast at the time of
the highlight from the highlight color/contrast setter
20 182 to the color pallet register 184 (Step S9).

The color pallet register 184 outputs the signal
responsive to the color and the contrast supplied from
the selector 183 (Step S10). |

As a result, when out of the highlight area is

25 judged by the highlight area setting/judgement section
180, the selector 183 receives the display color and

the contrést of the default of each pixel from the



(NSMLAGL_C DSTA) of such an angle cell, the angle is changed in a

concrete exanple as follows. Assum ng 25 that a series of consecutive
scenes where in a baseball gane, the pitcher throws a ball, the
batter hits the ball, and the ball lands in the stands, the change
of . _ 99 57 the angle wll
be explained. An angle cell (ANG C#j) can be changed on a video
obj ect unit (VOBU) 85 basis , as shown in FIG 48. In FIG 48, the
‘vi deo obj ect units (VOBU) 85 are assigned nunbers in the order 5

of playback. TheeH4ae @R1etl/doRitrac¥ORdtte 8281, outputEHHEPYYidHe t 0
pl ayback nunber n of an angle cell (ANGC# ) stores the video data

for a different $eaR® pallet rediistlr 3 5A0RHATRRPWENitHe @oldamdigial v

precedi ng that for which the video data is stored in the video 10
obj ect unit (VOBlg#am &henicolopl puhaek megieter 184 to thoD/@spoidtlidegd 0
anot her angle cell (ANG C#l) or angle cell (ANG CH9). It is

assuned that in aepaogleingl Isection 64.

5 When the highlight are is judged by the highlight
area setting/judgement section 180, the selector 183
receives the display color and the contract at the time
of the highlight of each pixel data from the highlight
color/contrast setter 182, outputs them to the color

10 pallet register 184, and outputs the color signal from
the color pallet register 184 to the D/A and data
reproducing section 64.

As a result, the sub-picture data of the pixel
data after decoding is altered at the color and the

15 contrast in response to the highlight information, and
supplied'to the image mixing section 64A (refer to
FIG. 1) in the D/A and data reproducing section 64
shown.in FIG. 1.

Therefore, the video data decoded by the video

20 decoder section 58 is supplied to the image mixing
section 64A in the D/A and data reproducing section 64,
decoded by the dééoder 62B in thé sub-picture decoder
section 62, and supplied to the image mixing section
64A in the D/A and data reproducing section 64 via the

25 highlight processor section 62C. Thus, the video data
and the sub-picture data are.mixed by the image mixing

section 64A, and the mixing picture ‘is displayed on the



(ANG C#j), VOBUs are arranged consecutively as video data used to
show on the screen the whole view 15 I ncl udi ng the pitcher and batter
and a series of actions. It is also assunmed that in angle cel
(AhELC#l), VOBUs are arranged consecutively as video data used to
show only the batter on the screen to viewjgg the batting formof the
batter, and that in angle cell 20 (ANGC#9), VOBUs are arranged
consecutively as video data used to show only the expression of the
pitcher on the screen. Wien the user is viewing angle cell #
(ANGCHi ) and chamgesitior awgitaioreld. #1 t he nonent the batter hit the
ball, that is, changes to the angle at 25 which only the batter is
shown, at the nonent tReer instancehattthsy swdeicthine indge sigrndeof che

screen where the . batter starts sw nging a bat before making the
hit, not . button as the selection item shown igg FIG. 79B isig g

screen showi ng only the batter after, he nade a .
combined with the video as the background image shown
5 in FIG. 79A to the image highlighted according to the
highlight information indicated by FIG. 79C, thereby
acquiring the mixing picture indicated in-FIG. 79D. In
this case, the background of the selection item is
displayed by blue, and the character of the selection

10 item is displayed by black.

The audio déta decoded by the audio decoder
section 60 .is supplied to the D/A and data reproducing
section 64, and the menu or the voice corresponding to
the video is reproduced from the speaker 8.

15 When the user selects the selection item highiight'
displayed by the key/display section 4 of the remote
controller 5 is selected in the menu display state, the
system CPU section 50 outputs the highlight color and
contrast value corresponding after selecting to the

20 highlight color/contrast setter 182 of the highlight
processor section 62C. As a result, the highlight
color and contrast of the selection item are altered.
In this case, the background of the selection item is
displayed by read, and the chafacter of the selection

25 item is displayed by white.

The other example of the menu image will be

explained by referring to FIGS. 80A to 80E.



hit. Furthernore, when the user is view ng angle cell #)  ( ANGCHi )

and changes to angle cell #9 the nonent the batter hit the ball
that is, changes to the angle 5 at which only the pitcher is shown,
at\the noment the batter nade a hit, this causes the pitcher's
expression at the noment the batt Ofade a hit to appear on the
screen, enabling the user to read a change Tn the pi tcher's nent al
state in his expression. 10 ' Hi ghlight information (HLI) i's

i nformation for : hi ghl i ghting one rectangular area in a sub-picture

di splay area. The m Xigjgdiodich (16PN tASE e oS U&a shown by &l the
vi deo of the sub-picture of the Specific : rectangul ar area in the

sub- pi cture di splgEy.argon id#nd he sublgsididied.datds stiewn by il G1c9,80me

hi ghl i ght information is commonly valid for all sub-picture
streans to be repmdungspMidd) rthHehenami iidhgupy iefofeodrselecting isist ance
when the video and the sub-picture and the hi ghl i ght information
are m xed, a m xidiggliaptad @asash@;m in BihwBlG € Ghao the dibgtagkeicn t he
nonitor section 6. As shown in FIG 51, the highlight
informati &n of the @alnatigmhiteghtfener alanthf'ct ol isRiay witgn
button color information table (BTN _COLIT). 113B and button

i nf or mati on t abl @Yasinand thecbackagwd i$ displayed gray.

Thereafter, when the selection item of "1" is
-selected by the key/display section 4 or the remote
controller 5, the system CPU 50 sets the X-, Y-

10 coordinates indicating the rectangular area for the
selection item of "1" read from the PCI data and the
altered content (highlight information) of the color
or cohtrast of the pixel to the highlight processor
section 62C.

15 ' As déscribed above, the sub-picture data decoded
by the decoder 62B of the sub-picture decoder section
62 is altered at the highlight color and contrast value
cdrresponding té the selection item of "1" by the high-
light processor 62C, and supplied to the image'mixing

20 section 64A in the D/A and data reproducing section 64.
As a result, the video data and the sub-picture data
are mixed by the image mixing section 64A, and the
mixed image, i.e., the display.content of the selection
item of 1" of the selection item is altered as shown

25 in FIG. 80D to the menu image, which is displayed on
the monitor section 6. For instance, the part of the

character of the selection item of "1" is displayed



25  FIG 52, the button color information table (BTNCOLIT) 113B
descri bes three button color information (BTN _COLI) 113D, 113E

113F, and the button information _ _
59 table (BTNIT) 113C describes 36 button information:

| BTNI') 1131 at the maxi num . _ F?g instance, as shown in FIG
52, 36 button I nformation (BTNI) 1 ? are descri bed by three group

5 nodes conposed by specifying button groups of 1 group node
made up of 36 button information, two group nodes formed of 18

button informati ogitRndhibéeendr oH® PRERground isCQIBPsefefwignbyupfon
I nformati on. The hi ghlight general-information (HLA) 113A is

10 i nformati on of Thereatftee, hilgbhi thé s8lectddbhoptemASE 2" is Shown
-in FIG 53, the highlight general -information (HLA) 113A
descri bes status sflécighdilphtthefleyddisplay sectiofHil oB8Sihe stamdbt&TM of
HLI (HLI S PTM, end PTM of HLI :

controller 5, the system CPU 50 sets the X-, Y-

'5 coordinates indicating the rectangular area for the
selection_item of "1" read from the PCI data and the
altered content (highlight information) of the color
or contrast of the pixel.to the highlight processor
section 62C.

10 As described above, the sub-picture data decdded
by the decoder 62B of the sub-picture decoder section
62 is altered at the highlight color and contrast vélue
corresponding to the selection item of.“l" by the high-
light processor 62C, and supplied to the image mixing

15 section 64A in the D/A and data reproducing'secfion 64.
As a result, the video data and the sub-picture data
are mixed by thelimage mixing section 64A, and the
mixed image, i.e., the display content of the selection
item of "2" of the selection item is altered as shown

20 in FIG. B80E to the menu image, which is displéyed on
the monitor section 6. For instance, the pért of the
character of the selection item of "2" is displayéd
with white and the background is displayed with red.

As described above, various menu screens can be

25 | simply altered without reading new video image.

The selection item position information is simply

determined at the positional relationship between



(HLI E PTM, end PTM of button select (BTM SL_E PTM, 15  node of

button (BTM MD), button start nunber (BTN SN), nunber of valid
buttons (BTN Ns), nunber of nuneri cal sel ect buttons (NSBTNNs),
fo&tgdly sel ected button nunber (FSLBTN N), and forced activated
but t on nunber (FACBTN N. 20 The status of highlight
“information (HLI. SS) descri bes the %R%Ius of the highlight

information in : corresponding PCl. For instance, in the case of

" 00", the status of highlight |nfornat|on (HLI _SS) descri bes _
no valid highli ghthd NfQISERtARD. tHd gt bPldesidmating g status of
hi ghl i ght information (HLISS) descrlbes di fferent hlghllght from

the highlight infayreésponding to thetdﬁhﬁ43ydcodfuiﬁﬁt§a§ﬁsﬁgm"é@"théhe
status of highlight
i nformati on (HLI S§detescri bes the same highlight |nfornat|on as
the highlight information of the VOBU. In the case of "11", the
status of highlight i|fmorempbodiment of the relation of the highlight
5 information as the sub-picture data of the selection
item and the control data in FIGS. 81A and 81B.
In the drawings, the pixel surrounded by "O" is
formed by using pattern pixel and using the pixel
represented by "O" by using the highlight pixel 1.

10 FIG. 81A shows the case that the pattern pixel of
the sub—picture.data and highlight pixel used as the
shade of the pattern pixel are employed. 1In this case,
after the control data is sélected, the display color
information is altered real time by setting the color

15 of the highlight pixel 1 to new color and setting the
pixel color and the contrast except it with the present
color remained as it is. Thus, the selected selection
item is altered to the shade of different color from
the other selection item real time.

20 FIG. 81B.shows the case that the sub-picture data
is formed qQnly of pattern pixel. 1In this case, after
the highlight information is selected, the dispiay
color information is set at the color of the pattern
pixel to new color, and setting the pixel and the

25 contrast except the information to the present colér as

it is. Thus, the selected selection item itself is

altered to the colqr different from the other selection



tion (HLI SS) describes the highlight information 5

cont ai ni ng

difference fromthe highlight information of the VOBU only from
butt on conmand. The start PTM of highlight i nformation
(H\EV_SPTM describes the start PTM of the highlight in which the
correspondi ng highl.i ght informati on becones d’tf" id 10 (start
presentation time (SPTM). The start PTM o% he hi ghl i ght becones
~the display start tinme or nore of the sub-picture streamin which
the highlight information beconmes an object. Wwen HLISS is "01",
t he high- itdght start time of highlight information which is 15
renewed during the presentation period of VOBU in which the PCl is

included is described.idWieidicyS ithe contrast 1éf ihe "Hdckgidendi gikepht

start tine of highlight i nformati on used continuously during the
present ati on in thegayelestbtoforVGRlén randd cis tdet RO 160% ef udeel is 20
descri bed. - The end PTM of highlight information (HLI _E PTM

descri bes t he encubHpigfturee dutghlatghthe rfiowereaf cvelecting, andtieh0% he

hi ghl i ght information becones invalid. The end

PTM of hiig{]g.)
i nformati'édn becorfds tthee timsplafy ideibitinhdq islent | esthusd, tale

streamin whi ch t he

i ght
-pime ure

of selecting, the control for varying the entire color

of the selection area, and hence various format can

be employed real time by using the structure of the

. sub-picture data and the content of the highlight

10 information.

For example, when the above-descried identified

cell classification is a menu, it is not automatically

transferred to next cell reproduction, but in the final

frame display state at the time of finishing the cell

15 reproduction, it becomes the standby state.

Therefore, when the cell for the menu is

reproduced, still picture state is obtained in the cell

final display state. Since the NV pack 88 is always

inserted at a constant unit of the video data in the

20 cell, the highlight information of the above-mentioned

menu is stored in the data RAM section

56.

The system CPU section 50 becomes a standby state.

of user vent (key input, etc.,) when the cell repro-

duction is finished, the process of the selection item

25 for the user selection of the menu is executed by

referring to the information regarding

the menu

(highlight information from the PCI data-stored in the



hi ghl i ght information becones an object. Wen HLI_SS s "01", the
highlight termnation time of highlight

_ information which is renewed during the presentation
péh(od of VOBU in which the PCl is included is descri bed. Wen
HLISS is "10" or "11", the highlight term nation time of highlight
I nformati on used continu- 5 ously duH#Hb the presentation period of
VOBU i n which the PCl is included is described. When HLISS is
used during the still state, the end PTM of hi ghli ght i nformation

(HLI_E_PTM shall aQ%sw%eQ,liﬁ_@:nF%%Fh) End PTM of button
sel ect (BTN SLE PTN} descri bes the end PTM of the button select.

The end PTMof the  with retI‘étrTeQi&eSQ:'er{Id)eqoméS ddwedigiilaly Wwand trige or
| ess of the sub-picture streamin whi'ch t he hi ghl i ght i nf or nma-

tion beconmes an e &diven Wfenthd lopBriat iohl "fort ieproducing mdwien delct
termnation tinme of highlight information 15 whi ch is renewed during
t he presentati on fpem ddheofopt@Bdl disk 10 which has the logic format
5 illustrated in FIGS. 6 through 66 under the condition
that the title, etc. are selected through the above-
described menus.
When the playback key 4c on the key/display section
4 or the playback key 5d on the remote controller 5 is
10 manipulated while the desired fitle is selected, the
system CPU section 50 acquires the last address of the
title search pointer table (TT_SRPT) 79 from the title
search pointer table information (TT_SRPTI) 92 and
acquires the video title set number (VTSN), program
15 chain number (PGCN) and the start address (VTS_SA) of
the video title set, which correspond to the input
number, from the title search pointers (TT_SRP) 93.
corresponding to.the input number from the key/display
section 4 or the title number selected by the remote
20 controller 5. When there is only one fitle set,
a single title search pointer (TT_SRP) 93 is searched,
regardless of the presence of the input number from the
key/display section 4 or the selection of the title
number by the remote controller 5, to acquire the start
25 address (VTS_SA) of that title set. The system CPU
section 50 acquires the target title set from the start

address (VTS_SA) of the title set.



in which the PCl is included is described. When HLI _SS is "10" or
"11", the button select termnation tinme of hi ghl i ght information
used, conti nuously during the presentation period of VOBU in which
the”PCl is included 20 is described. Wen highlight information is
used during the still state, the b é&n sel ect term nation

time (BTNSL_. EPTM shall describe (FFFFFFF . The node of
button (BTN MD) descri bes groupi ng of the buttons and the display
type of the sub-picture 25 correspondi ng to each group. For instance,

the node of buidan, (ﬁww@h@%%qfé%d}g%r(g@fs_%}%%wm
(BTNGRNs), display type of sub-picture correspondl n

62 t o dited Witk Feaupal JBFYRL_ IDEPTHe it ayid P esof
sub-picture corresponding to the button group 2 (BTNGR2_DSPTY) and

di splay type of sinfounmeititon qQOITST) 94 about Hdiigld Gdthei DKM sdup 3
(BTNGR3_DSPTY) . The
as shown in FIG. 20. The end address (VTI_MAT EA) of
5 the video title set information management table
(VISI_MAT) 98 of FIG. 21 is acquired from the.
management téble (VISI_MAT) 98 of the video title set
information (VTSI) 94. At the same time, each section
of the reproducing unif shown in FIG. 1 is set on the

10 basis of the number of audio streams and the number of
sub-picture data streams (VTS_AST Ns, VTS_SPST_NS) and
the attribute information on the video, audio, and sub-
picture data (VTS, V_ATR, VTS_A ATR, VTS_SPST ATR).

When a menu (VTSM) for a video title set (VTS)

15 has a simple structure, the start address (VISM_VOB_SA)
of a video object set (VTPSM _VOB) for menus for a video
title set is'acquired from the video title set informa-
tion management table (VTSI_MAT) 98 of FIG. 21. On the
basis of the video object set (VTSM VOB) 95, a menu for

20 the video title set is displayed. When an video object
set (VTT_VOBS) 96 for titles (VTST) in the title set
(VTS) is simply reproduced without selecting a program
chain (PGC) with reference to the menu, the video
object set 96 is reproduced on the basis of the start

25 address (VTSTT_VOB_SA) shown in FIG. 21.

When a program chain is specified from the

key/display section 4 or the remote controller 5, the



5 nunber of the button groups (BTNGRNs) is one group in t he
case of "0Ol1", 2 groups in the case of "10", and three groups in
the case of "11". The display type is wi de (9/16) in the case of
"Oi”f | etter box in the case of "10", and. pan-scan in the case of
"11". 10 ~The button start nunber % N SN) describes initia
button of fset nunber in button groups. The set nunber can be
described in a range of 1 to 255. The button start nunber (BTN SN)
is conmonly applied to each button group 15 The nunber

f lid butt NS égggy "
?hevgu!t t onugrgE;sdéThe élp%gﬂ? & f tﬁ'u ut tons can ec?%l'écr |€H5c}$ﬁ[§ange
of 1 to 36 proddidRe. Casfs Qifet]ri%fvélh%@l& tﬂbé}fﬁ&'rbhé-lﬂ 087181é rhétl_"e

case of 2 of the button group, and 1 to 12 in the case he

button group. ThHemitdertofa \Wldgkdmitdioiisn 87 for tiﬁi@@*ﬁnlﬁhéGﬂﬂﬂﬂiy
applied to each button group. : The nunber nunerical sel ect of

buttons (NSBTN Ng)itle set. willeh szare peraxaidanteechppl ide toundies HRSETdRES
t he nunber of the buttons which can be selected by the 25
button nurfber inatheé mrageychdin 8MMHom@mlalfindily complex grwns can

ibed 1 to 36 in the case of 1 of the button group, 1 to 18 in
?ﬁ:cgase of 2 of Make MR 1y program chains 87. The start address of

the program chain information table (VTS_PGCIT) 100 in
the video titie set (VTS).of FIG. 21 written in the
management table (VTSI_MAT) 98 of the video title set
10 information (VTSI) 94 is acquired, and the information
(VIS_PGCIT_I) 102 in the VTS program chain information
table 100 of FIG. 24 is read. From the information
(VIS_PGCIT_I) 104, the number of program chains
(VIS_PGC_Ns) and the end address (VTS_PGCIT EA) of
15 the table 100 shown in FIG. 25 are obtained.
When the number of a program chain 87 is specified
from the key/dispiay section 4 or the remote controller
5 the category of the program chain 87 and the start
address of the VTS_PGC information 104 corresponding
20 to the search pointer (VTS_PGCIT SRP) 103 shown in
FIG. 26 are.acquired from the VTS _PGCIT search pointer
(VIS_PGCIT_SRP) 103 corresponding to the number shown
in FIG. 24. On the basis of the start address
(VIS_PGCI_SA), the program chain general information
25 (PGC_GI) of FIG. 27 is read out. According to the
| general informatioh (PGC_GI) 105, the category and

playback time of the program chain (PGC) (PGC_CAT,



63 group, and 1 to 12 in the case of 3 of the button _
group The button start nunber (NSBTN_Ns) is comonly applied to
h button group. The forcedly sel ected button nunber
BTN N) 5 descri bes the button nunber which is forcedly sel ected

at the highlight start tinme (HLI S PTM. EVf@ when t he o
presentation starts during the highlight i ?nation. ~validity
period, the button nunber set at highlight information is to be
sel ected. The button nunmber can 10 described 1 to 36 and 63 in the

case of 1 of the t UPs ndd t&n 8ﬂ§ﬁghé§ thet f@se of 2 of
the button ﬁﬁétﬁé&ﬁf%ﬁh %F?gglz é%d 63‘%n t case . of c ? t he button

group. The forcedidassdsss et piPsAudesod FELEINNE the cell'
applied to each button group.” 15 The forcedly actlvated utton

nunber (FACBTN N)informatidglestables(d lrsimy taid ewiberpydi€ions forcedly
activated
. information table (C_POSIT) 108 contained in the
5 general information (PGC_GI) are acquired. From the
start address (C_PBIT _SA), the video object identifier
(C_VOB_IDN) and cell identifier (C_IDN) of FIG. 36 are
acquired as the cell position information (C_POSI) of
. FIG. 35.

10  Furthermore, from the start address (C_POSIT SA),
the cell playback information (C_PBI) of FIG. 33 is
obtained. The start address (C_FVOBU_SA) of the first
VOBU 85 and the start address (C_IVOBU SA) of the last
VOBU in the cell of FIG. 34 contained in the playback

15 information (C_PBI) are acquired. Thén, the target
cell is retrieved. 1In the playback of cells, referring
to the program map of FIG. 31 in the PGC program map

. (PGC_PGMAP) 106 of FIG. 27, playback cells 84 are
determined one after another. The data cells of

20 program chains thus.determined are read one after
another from the video object 144 and inputted to the
daté RAM section 56 via the system processor. section 54.
The data cells 84, on the basis of the playback-time
information, are supplied to the video decoder section

25 58, éudio decoder section 60, and sub-picture decoder
section 62, which decode them. The décoded signals

are subjected to signal conversion at the D/A and



at the end PTM of button select (BTN. SL_E PTM. The but t on nunber

can described 1 to 36 and 63 in the case of 1 of the button group,
1 to 18 and 63 in the case of 20 2 of the button group and 1 to 12 and
63~n the case of - 3 of the button group. The forcedly activated
but t on _ nunber (FACBTN N) is connnghg applied to each button

group. Button col or infornati table (BTN COLIT) 113B 25
descri bes, as shown in FIG 54, three button col or " information
(BTN_COLI) 113D, 113E and 113F. The button . col or number (BTNCOLN)
Is allocated frogytl” 64
descri bi ng- sequeﬁ%géofbgﬁ Eﬁ%?gnsgSFépnlg#o?#&t?gn¥mage 1s reEIOduCI)

113D. As shown igtFifre ROnitBkeEbE@ROAOKOBNd at the sBMEr HAMLQN so8RE0CLL)

113G and action color information (ACCOLI) 113H are described in
the button col or reprbducedi atothet speakBEINSEtk)ohs3B. The col or and
contrast : which are altered when the button is selected is

Furthermore, a normal playback and high-speed
5 search of the video data using a navigation pack
86 will be described in detail with reference to
a flowchart.
In a normal playback of video data, when a normal
playback is started as shown in FIGS. 82 and 83, after
10 the start—ub at step S11, the video manager iﬁformation
(VMGI) 75, as explained earlier, is retrieved by the
system CPU section 50 and stored in the system ROM/RAM
section 52. On the basis of the video manger
information (VMGI) 75, the video title set information
15 (VTSI) 94 on the video title set (VTS) 72 is read and
simultaneously the video title set menu is displayed on
the monitor section 6, as mentioned above, using the
.video object set (VYTSM_VOBS) 95. On the basis of the
display, as shown in step S13, the user selects a title
20 | set 72 to be reproduced and playback conditions. When
the decided title 72 is selected using the key/displéy :
section 4 or the remote controller 5, as shown in step
514, the data in the éell.playback information tablé-
(C_PBIT) 107 of FIGS. 17, 21, and 22 is read by the
25 system CPU section 50 from the program chain
information table. (VIS_PGCIT) 100 of FIG. 12 in the

selected title set 72. The read-out data is stored



described in the selection color information (SLCOLI) 113G The
color and contrast which are altered when .the button is activated
are described in the action 10 col.or informati on (ACCOLI) 113H  The
buttfon sel ection status is the status in which the selection color
IS di spl ayed. At the tine of thislﬁhptus, t he user can

alter the highlighted button to other button.” The button action
status i's the status in which the action 15 color is displayed and the
button conmmand i s execut ed. At the time of this status, the user

5 I biTed 10 g tne syl KoM RAOBHCRTAY a4t oty Wbt Lon.

As shown in FIG SIS plIxe sel-ection col’or code,

enphasi s pi xel - 2 p;3@h8GkkoRofAi®i o8 the2@ys temP@iPieisedtiied 5¥el ection

col or code, background pi xel sel ection color code, enphasis

pi xel -2 sel ecti odetermines @Opibarhm ehphas namberel(MTSS#FGECNsON @myleast ,
pattern pi xel selection contrast, background pixel selection
contrast are desaomumbed i(ANGHNS)selkbadiioostrelaor numberya-and2Bub-pictenre SL
COLl) 113G As shown in FIG 56, enphasis pixel-2 action col or
code, enpbasis piskaeam aumbexr vsiog tbgeafprement igings| menus.

For example, the eleventh boxing match for a world
championship is selected as a title for a program chain
and it is determined that Japanese subtitles are
aisplayed as sub-pictures with English narration.

10 The user selects an angle so that a match between the
champion and the opponent may be viewed impressively.
The determined sub-picture number and audio stream
number are set in the register of the system processor
section 54 as shown in step S16. Similarly, the

15 playback start time is set in the system time clock in
each of the system processor section 54, video decoder
58, audio decoder 60, and sup-picture decoder 62.
The start addresé of the first VOBU in a cell and PGC
number, or cell number, are storéd in the system

20 ROM/RAM section 52.

As shown in step S17, at the time when a
preparation to read a video title set has been made,
the system CPU section 50 gives a read command to the
disk drive section 30, which searches the optical disk

25 10 on the basis of the above start address and PGC
number. By the read command, the cells 84 related to

the specified program chain (PGC) are read one after



65 action col or code, background pixel action col or code,
enphasi s pixel-2 action contract, enphasis pixel-1 action .
contrast, pattern pixel action contrast background pi xel action
contrast are described in the 5 action col or information (sLcaLl)
113G As shown in FIG 57, SQBfPtton i nformation (BTNI)

1131 are described in button information table (BTN T) 113C. The
button information (BTNI) 113l can be utilized as three nodes of
t hree node groups grouped by 10 1 group node in which all 36 button

i nformation anotHdd Mok Hnhd ARl d sk md heafteseréd b&f%éf&lﬂ?é@e of
the button information table (BTN 2 group node in which 18

units of button ity alEtdaun (B Jedti¥n HE via the s 166 EB1P b W Neb Bt TP UP
node in which 12 units of button 15 information (BTNI') 1131 are
grouped accordi ng@ aridhesystem procasdimdetbanivrerssd of THe tramefefedut t on
gr oups ' (BTNGR Ns). Since the describing area of the button -

i nformati on (BTNIcellatef igwdhidgsoup neodgdtsiat gtdadn-86 which is, as

5 ~shown in FIG. 8, the head pack of the video object unit
(VOBU).85. The navigation pack 86 is stored into the
data RAM 56. Thereafter, the video pack 88, audio pack
91, and sub-picture pack 90 in the video object unit
(VOBU) are distributed to the video decoder section 58,

10 audio decoder section 60, and sub-picture decoder
section 62, respectively. The individual decoders
decode the packs and supply the resulting signals to
the D/A and data-reproducing section 64. As a result,
a video signal is sent to the monitor 6 and an audio

15 signal is transmitted to the speaker 8} thereby
starting the display of images with sub-pictures.

At the same time, the reproduction of sound is started.
If a key input is supplied from the key/display
section 4 or the remote controller 5 during the vidéo

20 and audio reproduction, the key data acquired is stored
inté the system RAM/ROM section 52. If there is no key
input from the section 4, it is determined in step S19
whether or not a play-back end message has been
‘supplied from the drive section 30. If the message

25 has been supplied, it is determined whether of not
a navigation pack 86 has been. transferred to the system

ROM/RAM section 52. If the navigation pack 86 has been



ary, zero is all described in the areas in which valid 20 button

I nformation (BTNI) 1131 does not exist. The button nunber (BTNN)
is,allocated from"1" in the descri bi ng sequence of the button

[ fﬁlnation (BTNI) 1131 in each button group. The user
nunber specifiable buttons in the button group are the nunbers of

t he val ues described from BTN _#1 to SBTNNs As shown
in FIG 57, the button information. (BTN)

66 1131 describes button position information (BTN POSI)

113J, adj acent buira01s flR0Sidd Ab itHOITBR I i¥h WBWP@G_c)glcal sectod 3K and
button command ( BTNCVD) 113L. shown i'n FIG 58, the color

nunbers (1 - 3) number (WBERECRILSN)E mutmmmaaﬂdgdﬁl@rﬂ
area on the video display screen are describe

Y86 6 AR

in the button

- posi tion infornatisocuBENRCSIOgithl] blbok huttber (MOWLBN) into the

system RAM/ROM section 52 in step 20.

5 _ After the NV pack has been transferred, it is

determined whether the NV pack is the last one in the

cell 84. More precisely, in step S22 it is determined

whether or not the NV pack is the last navigation pack

86 in the cell 84. This is effected by comparing the

10 start address (C_LVOBU_SA) of the cell playback table

(C_PBI) 107 with the address (V_PCK LBN) of the

navigation pack 86. If the NV 86 is not the last one

in the cell 84, control will return to step S18.

If the NV pack 86 is the last one in the cell 84,

15 control goes to step S23. 1In step S23 it is verified

whether there is an angle change. An angle change is

judged on the basis of whether an angle change is

inputted from the key/display section 4 or the remote

controller 5 to the system CPU section 50. If there

20 is no angle change, as shown in step 524,

it will be

verified whether it is the end cell of the program

chain (PGC) to which the cell 84 belongs.

The

verification is éffected on the basis of whether the

cell 84 shown in FIGS. 27 and 33 is the end cell in the

- 25 cell playback information table (C_PBIT) 107. Namely,

the verification is achieved on the basis of the number

of cells 84 constituting the program chain and the



nunber of the button (BTNCOLN), start X-coordinate of t he
rectangul ar area di splayed by the button (start 10 X-coordi nate), end
X-coordi nate of .the rectangul ar area di splay by the button (end
Xﬁcéordinate), start Y- coordi nate of the rectangul ar area

di spl ayed by the button (start Y- di nate), end Y-coordinate of
t he rectangul ar area di spl ayed by e button and auto 15 '
action node (auto action node) are described in the button position
i nformati on (BTNPOSI) 113J. The auto action node descri bes whet her

an sel ection statjfadiSification MRImPEH BRINRY, rédrstifddd sy whet hertge
sel ection status or activated state is maintained. 20 The

adj acent button pasil idyed nicy MRdr@Espond to Hhe) BANP@R )1 168K ik Sprr o duesm
whet her or not the button : to be the button nunber disposed in four
directions of chain URGT ), ctovinwelr Wikl die weetdhened | ed tsieepl 213 ections
has an sel ection status. The button having no selection 25
status is a button in Mhitdte aldn &hdstherend gpddedt the pregrame button

of the object, the button is imedjately . transferred to the action
state w t Hout baghﬁiﬂJqqﬁg), it will be determined that the program :

chain has finished and the next program chain (PGC)
will be specified. Except for special cases, the
program chains are reproduced in the sequence of their
numbers, so that adding 1 to the number of the program

10 chain that has been reproduged enables the number of
a prograﬁ chain to be reproduced next to be set.
Whether there is a program chain whose ﬁrogram number
is the set program chain number is verified at step
526. If there is no program chain to be reproduced

15 next; control will be passed to the flow for the
playback end procedure shown in FIG. 84 explained
later. If the set program chain is present, as shown
in-sﬁep S27, the address of the cell in the program
chain that has been set again,'that is, the start

20 address (C_FVOBU_SA) of C_FVOBU in tﬁe cell playback
information (C_PBI) 107 of FIG. 34 is obtained as the
present logical block number. As shown in step 528,
it is verified whether the start address (C_FVOBU_SA).
is equal to the address obtained by adding 1 to the

25 end address (ENDLBN) of the cell 84 in the preceding
program chain already reproduced. If théy are equal to

each other, this means the playback of cells having



67 sel ection status. For exanple, the upper button

nunber, the |ower button nunber, the left button nunber and the

ri ght button nunber are described. It corresponds to the
des¥gnati on of the select key 5m 5 The button conmand (BTN CMVD)
113L describes the command to be uted when the button is

acti vat ed. A program for transferri'ng, for exanple, to another

sel ection screen or a program chain for reproducing atitleis
designated according to the command. 10 The DSI data (DSI) 115 in

the DSI packet 1lbonfitive addreddbddad Ldntrd NariV I G4 tRlsedised to
search for a VOB unit (VOBU) 85. The DSI data (DSI) 115 contains

the DSI general igifor natf AthddeSladdnessiidlfrd Moy reju, this means that
(SM._AGLlI), VOB unit search information (VOBUSRI), 15 and the

synchroni zi ng pl adiaeissgy afraiieortdl3¥NGE)e st consecutislown Im tHHiE 59.
The DSI information (DSIA) contains information about the entire
DSI data 115. Spewsisd dal IstemsSZhowhe system GPUF|sgctoi®n tHk BSiuemner al
i nformation (DSI Q)

. 5 a read end address command and temporarlly stops the
reading Qperatlon of the disk drive section 30. The
read end address command designates the end address of
the current video object unit. Thereafter, in step
530, the system CPU section 50 gives a consecuti#e read

10 command again tp the disk drive section 30. Then,
control return to step S18, thereby starting the
retrieval of a navigation pack 86.

If a key input.is,supplied from the key/disélay
section 4 or the remote controller 5 at step S19, it

15 will be confirmed in step S3i whether the key input is
for fast-forward (FF), for example. If it is for fast-
forward (EF), a high-speed searching process will be
executed in step S§32. If it is not for fast-forward,
another process, or a process related to é series of

20 video playback,-such as a pause in playback or the
change of audio streams, will be carried out at
step 59. Then, control returns to step S19.

If the.end of playback has been specified in step
519, or if there is no program chain to be reproduced
25 next in step S26, the end PTS (VOBU_EPTS) contained in

the PCI general information (PCI_GI) is referred to in

step S31 (FIG. 64). When the end PTS (VOBU_EPTS)



20 contains the systemclock reference for the NV pack

(NVPCKSCR) 86. The system cl ock reference (NVPCKSCR) is stored in
the systemtine clock ' (STC) 54A, 58A, 60A or 62A built in each
seefi on of FIG 1. On the basis of the STC 54A, 58A, 60A, 62A, 25
vi deo, audi o, and sub-picture packs are degq ed at the vi deo,

audi o, .and sub-picture decoders 58, 60, an and the nonitor 6
and the speaker 8 reproduce inmages

68 and sound, respectively. The DSI general information

(DSl @) Conta'nscbﬁ%c%ﬁ%%twéQ@r%ﬁﬁ GygraﬁKthﬁﬂ)cQBc&hQSTC), the Méraade (NV
PCK) 86 containing the DSI data expréssed by the 'nunber of |ogica

sectors (RLSN), mpekatilvetop dl@ﬁlayﬂn@eofrﬂ k¥le lsediceal aseahoivn in freyOB set
(vOBS) 82 containing the DSI, and the address (VOBU EA) of the

| ast pack in thesgoB then ¢¥eBdystemcPUamiillg stipplhSla data trancdiexr
expressed by the nunber of .| ogical sectors (RLSN), relative to the
first |ogical seetop icommandV/€® the disk drive section 30, which
5 thereby stops the data transfer as shown in step S33,
termihating the playback operation.

If an angle change input is supplied from_the
key/display section 4 or the remote controller 5 in
step S$23, it will be checked whether there is angle

10 data as shown in step S40 of FIG. 65. The presence/
absence of'angle'has been givéh as éngle information
(NSML_AGLI, SML_AGLI) to both of the PCI data 113 and
DSI data 115 in the navigation pack 86. If there is no
angle to be changed in step S40, the message that there

15 is no angle data will be displayed on the key/display
section 4 or the remote controller 5 or the monitor 6
as shown in step S41. After the message for no angle
data is displayed, control goes to step S24. If there

.is angle data, as shown in step S42, an angle number to

20 be changed will be specified from the key/display
sectioﬁ 4 or the remote controller 5. In this case, as
explained earlier, it will be sbecified which of the
angle information in the PCI data ;nd the DSI data
(NSML,_AGLI, SML_AGLI) is used to change the angle.

25 When only one type of angle information is available,
the selection is limited to the one type. If an

angle number is specified, the target addresses



10 unit (\VOBU) 85. ~Furthernore, the DSI general
information (DSI_Q) contains the end address (VOBU PEA) of the V
pack:. (VPCK) 88 containing the last data itemfor the first _

I b‘Vctur'e in the VOB unit (VOBU) expressed by the 15 nunber of | ogi cal
sectors (RLSN), relative to the first 11 | ogi cal sector in the VOB
unit (VOBU) 85 containing the DSI data, and the identification
nunber (VOBU-IP EA) of the VOB 83 containing the DSI and the

i dentification nunber (VOBU C IDN) of the cell 84 in which the DSl

20 data is repmsMiedacr, c_psTa, smilAds lﬁé‘f’A%—@fetﬁé‘fQﬁ&Péi@é‘li NSMLAGLI )
I n PCl 113, the angl®e informatTon TSMLAG.I) contains as

many start addr essesréspbrifidg Ed AhSfspoill £is@! 48gBé number asUSRown in
destinations as the nunber of angles, as shown in 25 FIG 61. Each of

the start addressEEGS s ¢2mmebetl adibly be acquired ogt cstepsestdr rByathie to
the | ogical sector in the NV pack 86 in which the DSI 115 is
recorded. \When thddress, a cell is searched for. The address is set
5 for the logical block number (NOWLBN) to be searched
for. With the angle change operation using the PCI
data, the system CPU section 50 performs a muting
process on the playback of video and audio data and
also effects a pause process on the playback of sub-
10 pictures. These processes stop the system time clock
(STC) in each section of the.reproducing system and
make it possible to take in the angle data already
changed by clearing the buffers in the video, audio,
and sub-picture decoders 58, 60, and 62. At the same
15 time, at shown in step S45, the system CPU section 50
issues a read end address command and temporarily
prevenﬁs the disk drive section 30 from réading the
data. Thereafter, as shown in step S46, the CPU
section 50 supplies a read command to the disk drive
20 section 30. Then, the selected cell is searched for by
the set retrieval logical block number, or by the start
address of the cell, the cell data is retrieved
conéecutively._ The transfer of the data in the
- selected aﬁgle cell is ten started.
25 -After the traﬂsfér has been started, it is checked
again, in step S47 whether a playback.end has been

specified and control waits for the transfer of the



69 ' angle is changed on the basis of the angle information
(SMLAGLI'), the angle information (SM.AG.I) contai ns the start
address of the cell 84 in another angle block after the playback
tim of the VOBU 85 in which the DSl 5 data 115 is recorded, as shown
in FIG 62. When the angl e |qurnat|on (SMLAG.I) in DSI data
113 is used, the angle is changed, cell by ceII whereas PCl can
be changed on the basis of a video object unit (VvVOBU) 85. Nanely,
consecutive changes 10 of the angle are described in the angle

i nformation naviga®VenAphkk bF bRk Qatr%tlééll\ﬂﬁa%fs%&a@'eﬁcmtﬂh“%@i‘és

changes of the angle are described in the angle I nformati on
(SMLAGLI) in PCl ciahgedilanglle.t hasabhv@n in step ©487plie a9k baseeld , the
angle is changed as follows. 15 It is assuned that angle cell #j
(AGLCH#]) 84 contwhether a navigastipeapaok hadebedat arbasfersed as of scenes
where the pitcher throws a ball, the batter hits the ball, and

- the ball lands iA rReudtandsthei Hatd trensfee.i nflifehd, navigationapdckhat
angle cell #1 contains a stream of video data 20 for a series of the
sane scends fil nBasfPepnt ksansferred, ogontepd. witddt her meternadgte cel | #9

I's assuned to be
step S47. If a navigation pack has been transferred,

each system time clock (STC) will be set with reference
to the SCR in the NV pack (NV_PCK SCR) contained in
the DSI general information (DSIG) in the'navigation

10 pack 86. Thereafter, the video and audio muting state
and the paﬁse state of sub-pictures are canceled at
step S44 and then the system time clock (STC) starts.
Then, step S21 of FIG. 82 is executed as in a normal
ﬁléyback.

15 Next, the video data in the logic formats shown
in FIGS. 6 to 66, a method of recording daté on the
optical di;k 10 to'reproduce the video data, and
a recording system to which the recording method is
applied will be explained with réference'to FIGS. 86

20 to 91.

FIG. 86 shows an encoder system that creates
a video file of a title set 84 in which the video
data including menu data is encoded. 1In the system of
FIG. 86, for example, a videotape recorder (VIR) 201,

25 an audiotape recorder (ATR) 202, and a sub-picture
source 203 are used as sources of the video data,

!
the audio data, and the sup-picture data. Under the



a stream of video data as to how the teamto which the batter

bel ongs | ooks in connection with a series of the ~ above scenes.

When  the user is viewing angle cell # 25 (AG_C#j) and changes to
anglre cell #1 the instant the : batter nmade a hit, that is, changes
to a scene fromthe outfield the iniignt the batter hit the ball,
he or she - _ 70 . can
switch to consecutive scenes where the ball is flying closer to
the outfield after the batter hit the ball. Furthernore, when the

user is view ng apgher6El bf a system¥boht¥d1fél) (8pd EBﬁ?ggﬁsEOtﬁe l'e cel
#9 t he nonent 5 t he ball ¥anded in the stands, that is, changes to an

angl e at whi ch hovrédiee behé evided edsitd pokedis ahoM) and sup-picthbe screen,
the team cheering for the honme run and the basebal | manager's
expression are didptayedhivhtdee suppliedstoeanvidébeantbdeanglVENC) 206,
I nformation (NSM._AG.I) in PCl 10 data 113 and the angle information
(SML AGLI) in DSlan audio encoder (AENC) 207, and a sub-picture encoder
5 (SPENC) 208, respectively. Under the control of the
system controller (Sys con) 205, these encoders 206,
207, and 208 perform A/D conversion of the video data,
audio data, and sup-pictﬁre data and encode them by the
fespective compression schemes. The encoded video
10 data, audio data, ana sub-picture data (Comp Video,
Comp Audio, Comp Sub-pict) are stored in memories 210,
211, and 212. The video data, audio data, and sub-
picture data (Comp Video, Comp Audio, Comp Sub-pict)
are outputted to a file formatter (FFMT) 214 under the
15 control of fhe system controller (Sys con) 205, which
~converts them so that they may have a file structure of
videé data for the system as explained earlier. Then,
under the control of the system controllef (Sys con)
205, management information, such as the setting
20 conditions for each data item, the athributes, the
highlight information and data for preparing menu data
are stored in a memory 216 in the form of files.
Explained next will be a standard flow of
an encoding process in the system controller (Sys con)
25 205 that creétes.a file from video data.

According to the flbw of FIG. 87, tﬁe video

data and the audio data are encoded and the encoded



data 115 are used, it is apparent that a different scene i s played

back. The search information (VOBU SI) in VOBU 85

coptains information used to identify the first address = 15 in a cel
Q£ shown in FIG 63. Specifically, the search information

(VOBUSI) in VOBU 85 contains the rt addresses (AFWDN) of +1 to

+20, +60, +120, and ' +240 VOB unlts CBU) 85 as forward addresses .

( FVWDANN) in the order of playback on the basis of the VOB unit 20

(VOBU) 85 containing the DSI 115 as shown in FIG 35A, t he forward

addresses being e&aéssaa@ab&nahsua%baétaf (Comp vﬁdtae%B%%hPS%h%f‘;

relative to the first logical sector
Each forward addae§SsﬁEED ) Csﬁéahmicailglt&héﬁ t8e encoahﬂﬂﬂgkacékg- 64.
t nu

Bit nunmber 29 (b29) to nmber (bO are assigned™to its
address, for exaipl stakrbed, as shomfddiasstep Bgowardragdrgys tBe( FWDALO) .
At -the head of . 71
parameters necessary for encoding the video data
5 and audio data are set. Pért of the set parameters
are stored in the system controller (Sys con) 205
and atlthe same time, are used at the file formatter
(FFMT) 214. As shown in step S$271, the video data
is pre-encoded using the parameters and the optimum
10 distribution of the amount of codes is calculated.
Then, on the basis of the code amount distribution
obtained in the pre-encoding, the video data is
encoded as shown in step S272. At the same time, the
audio data is also encoded at steb S272. As shown in
15 step in S273, if necessary, the video data is
partially encoded again and the reencoded portion of
the video.data is replaced with the old one.
Through the series of steps, the video data and
audio data are encoded. Furthermore, as shown in steps
20 S274 and S275, the sub-picture data is encoded and the
encoded sub—picture.data (Comp Sub-pict) is supplied.
Namely, the parameters necessary for encoding the sub-
picture data is set. As showh in step S274, part of
the parameters are stored in the system controller (Sys
25 con) 205 and used in the file formatter (FFMT) 214.

On the basis of the parameters, the sub-picture data is

encoded. By the process, the sup-picture data is



t-he forward address (FWDANn), a flag (VFWDEXi stl) I ndi cating

whet her the video data exists in the video obj ect unit (VOBU) 85
corresponding to the forward address (FWDANn) and a fl ag
(vﬁwbExistZ) i ndi cating 5 - whether the video data exists in the video
obj ect unit ~_ between the current aﬁgéfss and the forward address
(FWDAn) . Specifically, VFWDEXistl correspo to bit nunber (b31).
When this flag is at 0, this means that there is no video data in
the video object unit (VOBU) 10 specified by the address (FWDANN)
witten in bit nghelded. 29 to bit nunber 0. Wien this flag is at 1,
t hi s neans that there is video data in the video object unit

(VOBU) specified by thaedaraig efdimsse W NPIG. 88, theVdhdsdedn bit
nunber 29 to bit nunmber 0. For exanple, 15 if forward address 10

(FWD10) has vi deoritidcd,ddte, audio datfd AGnd |duppidturde daxa/FMEdmi st of
the 31st bit. - | f the address has no video data, the flag will be

down ' ( O)video/F\omx izsidicgf Qdwep Fisdi-phidt ) Frd heomtmireed and
V_FWDEXi st 2 corresponds to bit nunmber (b30). Wien 20 this flag is at
0, this n®ans thaonvented soiafedadicem a vided matenetidfla teetvi deo obj ect

units between the current address and the forwardi ng address
( FWDAN) . structure as explained in FIG. 6. Specifically, as

shown in step $276, a cell is set as the smallest unit
of the video data and cell playback information on a
cell (C_PBI) .is created. Then, as shown in step S277,

10 ~the structure of the cells constituting a program chain
and the video, sub-picture, and audio attributes (the
information obtained in encoding the respective data
items are used part of these attributes) are set and
the video title set information management table

15 information (VTSI_MAT) 98 containing information on
a program chain and a video title set time search map
table (VTS_TMAPT) 101 are created in FIG. 12. At this
time, as the need arises, a video title set part of
title search pointer table (VTS _PTT SRPT) is also

20 created. The encoded video data, audio data, and sup-
picture data (Com Video, Comp Audio, Comp Sup-pict) are
subdivided into specific packs. An NV pack is placed
at the head of each VOBU unit éo that playback can be
effected in the order of time code of each data item.

25 | W;th the NV packs arranged this way, each data cell is
positioned so that a video object (VOB) may be composed

of a plurality of cells as shown in FIG. 6. A set of



Speci fically,

VFWDEXi xt 1 corresponds to bit nunber (b31). Wen

this flag is at 0, this neans that there 25 IS no video data in the

vi deo object units (VOBU) 85

ten in bit
72

in at | east one of the video object units
For exanple, if there is video data in

bet ween the forward address (FWDANN).

nunber 29 to bit nunber 0 and current address. \Wen

‘this flag is at 1, this neanéeégat there is video data
U 85 bet ween t hem
a plurality of video object

units 85 between forward 5 address 1 and forward address 9, the flag

will be up

such{ Yided WpetisStid Forinad t3 hntid tHd ttll'tha%teSS

has no video data, the flag wi'll be down (0) in FWDEXi st 2 of the

30th bit.

structurelrt hermore, the VOBU search |nfornat|on (voBUSI )

10 contains the start addresses (ABWn) of -1 to -20, . - 60,
-120, and -240 VOB unirns théOglUpwSofaFIicacledgr the programaddvadsses ( BWDA)
the reverse order of playback on

10

15

20

25

information (PGI) is obtained in the process of step
S277 by using the database in the system controller
(Sys con) 205 or entering data again as the need
arises.

FIG. 89 shows a disk formatter system that records
on an optical disk the title set formatted as described
ébove. In the disk forﬁatter system of FIG. 89, the
memories 220, 222 in which the created title set is
stored supply these file data items to a volume
formatter (VFMT) 226. In the volume formatter (VFMT)
226 e#tracts the management information from the title
sets 84, 86, produces a video manager 71, and create
the logic data to be recorded on the disk 10 in the
arrangement of FIG. 6. A disk formatter (DFMT) 228
adds error correction data to the logic data created at
the volume formatter (VFMT) 226, thereby_recohverting
the logic data into physical data to be recorded on the
disk. A modulator 230 converts the physical daﬁa
created at the disk formatter (DFMT) 228 into the
recording data to be recorded actually on the disk.
Then, a recorder 232 records the modulated recording
data on the disk 10. |

A standard flow for creating the aforemenﬁioned

disk will be described with reference to FIGS. 90

in



the basis of the VOB unit (VOBU) 85 containing the DSI as shown in
FIG 63, the backward addresses being 15 expressed by the nunber of

| ogi cal sectors, relative to the first logical sector in the VOB
uni T 85. Each backward address (FWDANNn) contains 32 bits as

shown in FIG 65. Bit nunber 29 (b29) to bi']tz%flunber 0 (bO are
assigned to its address, for exanple, the address of backward
address 10 (BWDA10). At the head of the backward address
(BWDANn), a flag (V BW Existl) i ndi cati ng whether the video data

exists in the vidad 91. FIGOBIEEhdH teHe/PBhdw BRok UFESPORG €8 t Pod e
backwar d address (BWDANn) and a flag (VBWDExi st2) indicating 25

whet her the vi dealatad a@estredorddit o dame abiset10Ni tSpecificalbel Ween the
backward address (BWDAn) and the current address. Specifically,
VBWD Exi stl corredpomdsin eteg S280, parameter data items, including the 73
nunber (b31). When this flag is at 0, this neans that
number of video data files, their arrangement, and the
5 size of each video data file, are set first. Next, in
step S281 video manger 7i is generated from thé
parameters set and the video title set information 281
of each video title set 72. 1In step S282, the video
manager 71 and the video tile set 71 are arranged in
10 the order mentioned, according to their loéic block
numbers, thereby generating logic data which is to be
recorded on the disk 10.
Thereafter, the flow for creating the physical
data to be recorded on the disk as shown in FIG. 91 is
15 executed. Specifically, as shown in step S283, the
logic data is divided into units of a specific number
- of bytes, thereby forming error correction data. Next,
as shown in step S284, the logic data divided into
units of a specific number of bytes are combined with
20 the created error correction data to form physical
sectors. Thereafter, as shown in step S285, physical
data is created by combining physical sectors.
In this way, the modulating process based on certain
rules is performed on the physical data created in
25 the flow of FIG. 9i, thereby forming the recording

data. Thereafter, the recording data is recorded on

the disk 10.



there is no video data in the video object unit (VOBU) .85
specified by the address (BWDANn) witten in bit nunber 29 to bit
nunber 0. When this flag is at 1, 5 this means that there is video
dat4 in the video object unit (VOBU) specified by the address
(BWDANN) written in bit nunber 29 {g3bit nunmber 0. For exanple, if
backward address 10 (BWDA10) has video data, the flag w il be up
(1) in VBWEXistl of the 31st bit. If the 10 address has no video
data, the flag will be down (0) in VBW Existl of the 31st bit.

Further nore, ¥YhBVRBsi-aL degek i BEAOAAE ! 8 tRuk thtebean( B30 hppiied
this flag is at 0, this neans that there is video data i n none of

the vi deo obj ect nyRi balhetveanchbe hhaekwattle data isaddcessiedBBRANN)
witten in bit nunber 29 to bit nunber 0 and the current address.
When this flag i geebrliing mediumbhi suphaas bpatichledd sks,viathdo thhatna i n at

| east one of the video object units (VOBU 85. For exanple, if
there is video daéhe disksdewveobjietributed bet kbenuskas,2dut allsgckwar d
address 10 (BWDA10) and the current address O, B the flag will be up
(1) in VB®DEXi st #o0f fpamgpigation sysgpp as| ghowg A@dFdSs B4s no vi deo
data, the flag will . be down (0) in VEMDExist% of the 30th bit.

The synchroni zi n§PPAESARALLEN RSIREM}NHofPaithS Procedure shown in

FIGS. 86 to 89, an optical disk 10 in which a video
manager 71 and video title set 72 as shown in FIG. 6
may be loaded into a reproducing unit 300, from whose

10 system CPU section 50 the encoded data is taken out
digitally and transmitted by a modulator/transmitter
310 to the users orlthe cable subscribers by radio or
via a cable. .Furthermore, the encoding system 320
shown in FIGS. 86 and 89 may create the data encoded

15 on the érovider side, such as a broadcasting station
and the encoded data may be transmitted by the
modulator/transmitter 310 to the users or the cable
subscribers by radio or via a cable. 1In such
a communication system, the information in the video

20 manager 71 is modulated at the modulator/transmitter
310 and then supplied'to or is directly supplied to the
users free of chafge. When a user is interested in the
title, thé-modulétor/transmitter 310 transmits the
title set 72 at the user’s or subscriber’s request. by

25 radio or via a cable. -Under the control of the video
manager 71, the video title set information 94 is first

transferred and then the title video object 95 in the



25 address information on the sub-pictures and audi o data

reproduced in synchronization with the playback start time of the
video data in the VOB unit (VOBU) 85 :

74 containing the DSI data. Specifically, as shown in

FIG 66, the start address (ASYNCA) of the ifﬁget audi o pack
(APCK) is expressed by the nunber of | ogi cal sectors (RLSN),
relative to the NV pack 5 (NV PCK) 86 in which DSI data 115 is
recorded. Wen there are nore than one audi o stream (8 audio
streans VRIS SN 11 &S5 SR e Pk SbESe & ad EEr dYAg NESNE RS rIQJ.tle set

i nformation (SYNCI) as there are audio streans are
Furthernore, the Syfeitiotion N i 6 fr@id fdrrdd. At ﬁlﬁYé\lCﬂm@pniﬁl nS t he

address (SPSYNCA) of the NV pack (NV PCK) 86 of the VOB unit
(VOBU) 85 cont ai meweddwry, the vided geitbeldior predu (BRRSHK) oBject hes aﬂ@Iress
bei ng expressed by the nunber of |ogical sectors (RLSN),

also transmitted. The transferred data is received by
5 a receiver/demodulator 400 on ‘the user side and is
processed as encoded data at the system CPU section 50
of the reproducing unit on the user or subscriber side
of FIG. 1 in the same manner as in the above-described
reproducing pfocess, whereby the video data is
10 feproducedm
Industrial Applicability
In transferring the video title set 72, the video
objeét sets 95, 96 are transferred using the video
object unit 85 of FIG. 6 as a unit. At the head of
15 the video object.unit 85, an NV pack 86.containing
video playback and search information is arranged.
Furthermore, because the NV pack contains the addresses
of the videb object units to be reproduced immediately
before and aftef the video object unit 85 to which the
20 NV pack 86 belongs, even if the video object unit 85 is
lost during transfer for some reason, the video object
can be reproduced reliably on the user side by
requesting the lost video object unit 85 to be
transmitted again. Furthermore, even if transfer is
25 not carried out in the order of playback of video
object units, because the system ROM/RAM section 52 on

the user side holds the accurate playback information



relative to the NV pack (NV PCK) 86 in which DSI 115 is 15 recor ded.
When there are nore than one sub-picture : stream (32 sub-picture
st.reans nmaxi mum), as nmany pieces of the synchroni zing information
(S\‘NCI) as there are - . Sub-picture streans are witten.

A sub-picture unit conposed of sub-picture dagga of 20 - a plurality of
sub- pi cture packets will be explained by referring to FIG 67. The
sub-picture unit as data (e.g., caption) of still pictures
corresponding to several tens of screens can be recorded in 1 GOP.
The Sub-gH @rodrainidhd ihsC,orges edysitferd CRID-gBcci iore 3Midan 25

header (SPUH), a pixel data fornmed of run-length data (PXD) and

di splay control sgsueeinye tthebloerde@CSdTNplayback referridsy stmowhe mddras<8,
size of sub-picture unit . 75
(SPDSZ) and st ar tdadddrigssitef NM @sicdss control -sequence t abl e

(SPDCSQTA) are described in the sub-picture unit header ( SPUH)
- Additional advantages and modifications will

5 readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details, representative devices, and
illustrated examples shown and described herein.
Accordingly, various modifications may be made without

10 departing from the spirit or scope of the general
inventive concept as defined by the appended claims and

their equivalents.



As shown in FIG 69, display control sequence 5 (DCSQ is described
in a lapse tine sequence in the - - di spl ay controL_iggggﬂﬁﬁakfble
(DCSQT) . As shown in FIG 70, start address of fo

displ ay control sequence (SPNDCSQA) and at | east one of”m"

control command ( SPDCCMD) are descri bed inlg ch 10 H’# BI@,
sequence (DCSQ . : The di spl ay control cormmand (€SP

conposed of set command of forcedly display start timng of

pi-xel data (FSTA DSP), set conmand of display start timng of pixe
data (STA DSP), set command of displayc $5a 1 megd timng of pixel data
(STPDSP), set conmand of col or code of pixel data (SETCOLOR), set
command of contr aat reabirdinf medéumdabmpandivigdeo (SET_CONTR), set
command of display area of pixel data (SETDAREA), set comand of
di spl ay start addressaofiapagemedat ared0formefiSER BSPHAY iadetreemamdd of
col or change and contrast charige of pixel data (CHG COLCON), and

end command of a data giepl f49rmedt pol thenpkhexr( evBagEND) . . The

command (STA DSP) is a conmand for designating t he display start of
the sub-pBcture data, S&hd d2ba areaezgesapséansya&f feastpPRer vdAePTHRtA

described in the syb-
and at least one sub-picture data capable of being

reproduced in the same time zone as the video data;
said at least one menu information correéponding
to various contents of said video data to be used for
10 confirming or selecting and recorded by said video data
and said sub-picture data;
said video data for constituting said menu
information being a background image and said sub-
picture data being an selection item or an action item;
15 | control data of the sélection item or the action
item composed of said sub-picture data being recorded
on said data area corresponding to said video data.
2. A recérding medium according tolclaim 1,
wherein
20 at least one audio data capable of being reproduced
in the same time zone as said video data is recorded on
said data area.
3. A recording medium accofding to claim 1,
wherein the control data of said selection item
25 ‘includes:
prior-selection display color information

representing a contrast and a color of sub-picture data

This Sheet Has Been Replaced

T




pi cture packet including the sub-picture unit header (start PTM .
The command (STPDSP) is a command for
76 desi gnating the di spl ay stop of the - re data '
antdescribed in the offset PTMfromthe PTM descr Iﬂ n “"the
sub- pi cture packet including the sub-pi cturf?:zl_ stop
PTM . 5. This start PTM and sto M are delayed by
arbitrary predetermned tine fromthe PTNIof t he vi deo data and
the audi o data regenerated in the sanme tine zone and set.
The system processid St ShSINidd &t Ghd sdfbctiofastémpacket
transmt di spose section 200 for determ n- ing the type of the
packet and transmittingrddie-slellection display tdwlgaicketotmatien decoder.
This packet transmit di spose section 200 is conposed, as shown in
FIG 71, reprasmnyingqterdaderssctamnh { moioy 3f FSdeegpiomjrd data 15
a stuffing | ength detect section 192, a pack header end _

used after the selection of the selection item; and

5 selection item position information representing
the position where each selection item is to be
displayed. |

4., A recording medium according to claim 1,
wherein the control data of said action item
10 includes:
prior-selection display color information
representing a cbntrast and a color of sub-picture data
used prior to selection of the action item;
after-selection display color information
15 representing a contrast and a color of sab—picture data
used after the selection of the action item; and.
selection item position information representing
the position where each action item is ta be aisplayed.
5. A recording medium according to claim 1,
20 wheréin |
said data area recording video data and audiofdata
or sub-picture data and and control data capable of
being repfoduced.in the same time zone as the video
data are divided into a plurality of program chains and
25 recorded; said each program chain is composed of a
plurality of programs, said one program has a plurality

of cells, said one cell is recorded in a hierarchical
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address cal cul ati on section 193, a pack classifi-cation judgenent

section 194, a packet data transmt control section 195 —and
decoder interface section (decoder |/F sectunn

Thé’hennry |/ F section 191 outputs pack data from . ’ ll I”‘

section 56 to the stuffing | ength detect 8 sect1 ors

classification judgenent section 15%, t he packet data transn1t
control section 195 and t he decoder |I/F section 196 via a data
bus. 25. The stuffing | ength detect section 192 detects how
many byte the st Lgtffﬁ@td:?é‘%é\riﬂgzta"gp ﬂgd@f P&k N each packhfsPack
data supplied fromthe nenory 1|/ tion

77 - CONdchptSsed sk OHtdul e ]@Ctﬁﬂdi@s&ﬁﬁatﬁaé]@e pack
header end address cal cul ati on section 193. he pack header

end address cal cuhai-imittaeas idita pack and Poretsl BiE€s patﬂcpaé‘dudleader end
address according to
management area records management information for
5 | managing program chain, program, cell and pack of said
data area;

said menu information is a title menu corresponding
to each program chain, a program menu corresponding to
each program, audio data menu corresponding to the

10 audio data and sub-picture data menu corresponding to
_ the sub-picture data.

6. A recording apparatus for recording at least
one video data and-at least one sub-picture data
capable of being reproduced in the same time zone as

15 said video data on the data area of a recording medium
having a management area on a partial area.and a data
area on the other area comprising:

first supply means for supplying as the video data
a background image of at least one menu information

20 corresponding to various contents of said video eata
used in the case of confirming or selecting said
content of the video data;

second supply means for supplying sub-picture data
as the selection item or the action item of said menu

25 information capable of being reproduced in the same
" time zone as the video data;

first encoding means for encoding the video data
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5 the stuffing length supplied fromthe stuffing length det ect
section 192, and outputs the cal cul ated result __to the pack
assification judgenment section 194 and the packet data transmit
iC

cl
gg\g‘tfirgln igztlgg 195'] udges any of tggevﬁgggzcggisé;, ?thlﬂmm&mﬁm‘stmmt he

sub-pi cture pack 90 and the NV pack 86 according to the * ¢ content of
the 4-byte data supplied next to the address of the pack data
~supplied fromthe nmenory |/F section 191 in accordance with the
pack header end gdgpesed ¥eom sasdPElired EuppliyhRepask header end address
cal cul ation section 193, and outputs the judged result to the -
packet data transmt eepbhdl emneetiag m@ans for encoding the sabketicdatre
transmt control section 195 - judges the destination and the packet
start address indagd suppiéepdofizomt satilespaohdheagplyengaaddr ess supplied
from t he pack header end address cal cul ation section 193 and

the judged result of fReipnekispamsansciprodesigphriténg the contreh t he pack
classification judgenent section 194, and, further judges the packet
| ength i n5t he paERBLeREagér thesselection dfemnprphbr asticsupprredt

Furt her, the packe ata transmt control section 195 supplies a

t . .
si gnal iﬁBFeaWFﬁﬁ PHgOHQQFFHinon as a transnit control signal

generating means for generating the control data

of the selection item or the action item designation by
said designating means; and

10 recording means for recording the video data
encoded by said first encoding means, the sub—pictu;e
data endoded by said second encoding means and the
control data generated by said generating means on the
data afea of said recording medium.

15 _ 7. A recording apparatus according to claim 6,
wherein the control data of said selection item
~includes: |

priof—selection display color information
repiesenting a contrast and a color of sub-picture data

20 used prior to selection of the selection item;

after-selection display color information
representing a contrast and a color of sub-picture data
used after the selection of the selection item; and

selection item position information representing

25 the position where each selection item is to be
displayed. |

. 8. A recording apparatus according to claim 6,
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78 ‘to the decoder I/F section 196, and SHPPLLQg‘LDE~EE££E£\
end address fromthe packet start address to the nenoy

section 191. The decoder |/F section 1 Ewu” | deo
5 ~ data, the audio data, the sub-picture data as Mf'ﬂ ']ﬂ” ata

I ncl udi ng the packet header 121 supplied qu%r t he f the
packet data transmt control section 195 fromthe nennry I/ F
section 191 to correspondi ng decoder sections 58, 60, 62, or

out puts navigation data 10 and conputer data as packet data to the
data RAM . wheeelinoRhebcontrol data of 5R@dPackSlbn deaMincdiRese
section 200 wll be expl ai ned. The pack data read

fromthe data RAM SeCE)h:QI&rEQelléctl5n dispuap! iced oo inforatatfildng | ength

detect section 192, pack classification judgenent section 194,

t he packet representing a contrast and a color of sub-picture data
used prior to selection of the action item;

5 after-selection display color information
representing a contrast and a color of sub-picture data
used after the selection of the action item; and

selection item position information representing
the position where each action item is to be displayed.

10 9. A recording apparatus according to claim 6,
whérein

said data area recording video.data and sub-
picture data capable of being reproduced in the same
time zone as the video data are divided into a plurality

15 of program chains and recorded; said each program chain
is compoéed of a plurality of programs, said one
program has a'plurality of cells, said one cell is
recorded in a hiérarchical structure having a plural;ty
of packs, each pack is composed of video data pack,

20 sub-picture data pack and control data pack, said
management area records management information for
managing program.chain, program, cell and pack of said
data area;

said menu information is a title menu corresponding
25 to each program chain, a program menu corresponding.to

each program, and sub-picture data menu corresponding

to the sub-picture data. .
This Sheet Has Been. Re lac
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data transmt control section 195 and the decoder |/F section 196

via the menory |/F section 191. Thus, t ffing length is
detected by the 20 stuffing | ength detect sectlon4hg at a

i N - cating the stuffing length is output to de

end address cal cul ation section 193. 131 The's mﬁ
address cal cul ati on section 193 ca?culates t he packt h d
address according to 25 the stuffing | ength supplied, and supplies the
pack header end address to the pack classification judgenent
section 194 and the packep Qé&@r&iﬁ@sapbaﬁaﬂhéotor recording at least

79 section 195. The pack cl assification judgenent
section 194 one vjddgedatay at léasblVopackuBépitharei datapaapaBle t he
auto pack 91 of Dol by AC3, the audio pack 91 of I|inear 5 PCM and t he

sub- pi ct ure packofObeingrdéepgoducetieinohhe same timeemonef asheaddt ¥ideo4 to
6 byte supplied next to the
data and at least on audio data capable of being
5 . reproduced in the same time zone as said video data on
a data area of a recording ﬁedium having a management
area on é partial area and the data area on the other
.area comprising:
| first supply means for supplying as the video data
10 a background image of at least one menu information
corresponding to various contents of said video data
used in the case of confirming or selecfing said
content of the video data;
sécond supply means for supplying sub-picture data
15 as the selection item or the action item of said menu
information capabie of being reproduced in the same
- time zone as the video data;
third supply means for supplying audio data corre-
sponding to said video data capable of being reproduced
20 - in the same time zbne as said video data;
first encoding means for encoding the video data
supplied from said first supply means;
second encoding means fqr encoding the sub-picture:
data supplied from said second sﬁpply means;
25 third'encoding means for encoding audio data
~ supplied by said third supply means;

designating means for designating the control
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address in accordance with the supplied pack header end addr ess,
and supplies the judged result to the packet data tra '

dat a fransnit—eont+ol
section 195. 10 - Specifically, when the stream]
i ndcat i ng the private stream2 is supplied, it is ”ﬂm l”ﬂﬂmjgﬂm
NV pack 86. The video pack 88 is judged 132 accordi ng tco whew | D
of 1 byte indicating the video stream Any of the audi o pack 91 of
the Dol by 15 AC3, the audio pack 91 and the sub-picture pack 90 is

j udged according to the stream | D of one byte i ndicating the

private stream l.content of theV¥5ibé{¥b§ti€Emné£>tﬁetsﬁkfﬁﬁV§£@mSéfea”11
t he audi o pack of the linear PCM the audio pack of the

Dol by AC3 or the @mm@ﬁwrﬂlﬁfﬁméﬁ j udged accordi ng to the
substream I D continued to the packet header 121, and its stream-

nunber is judged. generatlndTmeaﬁﬁﬂ@ﬁrChﬁﬁeidf&ﬁ@ﬁi comtrol sgeaion 195
judges the destination and the packet start address in 25 response to
t he judged resul tthed sdlecujgm i Btepamk the actian astsent i des igmated bhe pack
header end address, and . further judges the packet length in the
packet headler - said designating means; and
reeording means for recording the video data

encoded by said first'encoding means, the sub-picture

data encoded by said second encoding means, audio data

encoded by said third encoding ﬁeane and the control

10 data generated by said generating means on the data
area of said recording medium.

11. A recording apparatus accofding to claim 10,
wherein the control data of said selection item
includes:

15 prior—selection_display color information
representing a contrast and a color of.sub—picture data
used prior to seiection of the selection item;

after-selectioﬁ dieplay color information
representing a contrast and a color of sub-picture data

20 ~ used after the selection of the selection item; and

selection item position information representing
the position where each seiection item is to be
displayed.

12. A recording apparatus according to claim 10,

25 wherein the control data of said acfion item includes:

prior-selection display color information

representing a contrast and a color of sub-picture data
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80 121 of the supplied pack data. Thus, the packet data

transmt control section 195 supplies the signal |nd|________.._gap+ﬂg—%he
deééjnation as the transmt control signal to the deco hiﬁﬂ“

:tegritogdé?gssatng fﬁgplrrieregr;he packet I/I5: se _egg iggresﬂmﬂ'm‘uﬂ“ﬂ

Therefore, the substantially valid packet da%a IS supplled from
the nmenory |I/F section 191 to the decoder |/ F section 196 via the
data bus, and then transferred 10 to the decoders 58, 60, 62 or the

data RAM section ®fed prior t&Ssél€cEfshi HRLLRE. action item; :
Specifically, the packet data of the video data is transferred to

the video decoder sectaprebSseldetpiitk@isplay coloflairféfmabeoaudi o data is
transferred to the audio - 15 decoder section 60, and the packet data of

t he ~ sub-pEptesentdii@ a scodntarsserand 4 ocdher sob- pulbipieture data
decoder section 62. In this case, since the pack data has a
const ant used after the selection of the action item; and
5 - selection item position information fepresenting
the position where each action item is to be displayed.

13. A recording apparatus according to claim 10,
wherein

said data area recording video daﬁa and sub-picture’

10 data and audio aata capable of being reproduced in the
same time zone as the video data are divided into a
pluralitf of program chains ahd recorded; said each
program chain is composed of a plurality of programs,
said one progrém has a plurality of cells, said one

15 cell is recorded.in a hierarchical structure having
a plﬁralit§ of packs, each pack is composed of video
data pack, audio data pack, sub-picture data pack and
control data pack, said management area records
management information for managing program chain,

20 program, cell and pack of said Aata area;

_said menu information is a title menu corresponding
to each program chain, a program menu corresponding to
each program, sub-picture data menu corresponding to
the sub-picture data and audio data menu corresponding

25 to the ‘audio data.

14. A recording method for recording at least one

video data and at least one sub-picture data capable of

I
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| ength, the storage state of the data RAM section 56

, [ 20 and he
start address has a constant interval. Accordi ngly ead the
pack data in the data RAM section 56 is al way or ed

address of the same interval, and the pack data “‘\\ m\&

managed, but

only the pack nunber be nanage
t R

the step of judging the classification of dat 4, !n the case
the PCI data and the DSI data as the NV data indicating the
reproduced position of the ' 81

vi deo dat a,

th ansf e A dek jut
stored in ihe Sa?gégﬁ aré%raaﬁcé% Qﬁ @ﬁﬁwgaﬁg Life zone as 9%@8 gﬁgeg
according to the gyeheBhCPhkS@athOBrea of a reforifinfeREasamYhadifgutilized

tron ata'1s rererre

when the specific repro- 5 duction of the vided data is executed

this case,

a mhheg&kéntakaeandnt HepdSt i dat arahcahdeant 4htada2eg064

to the substream I D inparted-to the PCl data and the

10

15

20

25

the other area comprising the steps of:

supplying as the video data a background image of
at least one menu information corresponding to various
contents of said video data used in the case of
confirming or selecting said content of the video data;

supplying sub-picture data as the selection item
or the action item of said menu information capable of
being reproduced in the same time zone as the video
data;

encoding the video data supplied;

encoding the sub-picture data supplied;

designating the control content of the selection
item or the action item of said menu information;

generating a control data of the selection item or
the action item designated; and

recording the video data encoded, the sub-picture
data encoded and the control data generated on fhe data
area of said recording medium.

15. A recording method according to claim 14,
wherein the control data of said selection item
includes:

prior-selection display color information
repreeenting a contrast and a color of.subépicture data

used prior to selection of the selection item;
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- DSI dat a. When the reproduction of one cell is finished, 10
cell information to be reproduced next is obtained from t he
repr oduci ng sequence information in the program

siwl arl y continuously reproduced. The
sub- pi cture decoder section 62 shoyyk i n Fl G wgﬁﬁ ”mZB
for decoding the 15 sub-pi cture data supplied fronﬁthe SYS

processor : section 54, and a highlight processor section 62C for

hi ghli ghting the sub-picture data after decoding by the decoder

62B. The hi ghlight progassarssRedtd h Gieplay colodi thfdgidsion response to .
the X-,  Y-coordinate values 20 I ndi cating the rectangul ar area for '

di splaying the represemelmetd aforitsiasaid ghldghir i off osulstp ot see pla eal
from t he system CPU section 50, color code, highlight
color/contrast valsed after the selékieiatecnilerhd 2 aqpains itenpiaed data
conpressed 25 by the run-length conpression as the sub-picture data
in response to the higelegitiqn xdiem tpas Pekqrerinfexedtion repregepting

background pixel, etc. ] ) )
- 5 ‘the position where each selection item is to be

displayed.
16. A recording method according to claim 14,
wherein the control data of said action item includes:
prior-selection display color information
10 representing a contrast and a color of sub-picture data
used prior to selection of the action item;
after-selection display color information
répresenting a contrast and a color of sub-picture data
used afte; the selection of the action item; and
15 selection item position information representing
the position where each action item is to be displayed.
17. A recording method according to claim 14,
wherein
said data area recording wvideo data and sﬁb—picture
20 data capable of being reproduced in.the same time zone
as the video data are divided into a plurality of
program chains and recorded; said each program chain is
composed of a plurality of programs, said one program
has a plurality of cells, said one cell is recorded in
25 a hierarchical structure having a plurality of packs,
each pack is.composed of video data pack, sub-picture

data pack and control data pack, said management area
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82 The hi ghlight processor section 62C is conposed,

as shown in FIG 72, a highlight area setting/judgenent o section
18Q, .a default color/contrast setter 818, a hi gh —
col Or/contrast setter 182, a selector 183 and a col or pall et

regi ster 184. _ The hi ghli ght a setg m Hﬂ\t”&ct I on
180 j-udges the designated highligh gr ea “M[“m “ \

X-, Y-coordinate val ues indicating the rectangul ar area

(designated highlight area) representing an selection 10 item by the
system CPU sect i 0Re&8rd8@dmbh&gement- 1nformat10ﬁ0969'ﬁéhggiﬁbuﬁ§ogpﬁﬁ'ned by
raster scanning, i.e., pi xel data X-, Y-coordinate”valués, outputs
a swtching chalﬁ}gpﬁbgrﬁhdl céélD0afRd hpabki gt sZoaedatndasuppl ies its
output to the selector 183. 15 he default color/contrast setter
181 sets the s 5@l myneoinfonnat ibe fonarastlefméhe detaskponliifgech
pi xel included in the sub-picture data. The hi ghl i ght

col or/contrast seteeeadl82psegsam chain, 4 heroggéh | nenu coborespdndbnyr ast

val ues by the system
5 each program, and sub-plcture data menu corresponding

to the sub-picture data.

18. A recording method for recording at leést one
video data, at least one sub-picture data capable of
being reproduced in the same time zone as said video

10 data and at least on audio data capable of being
reproduced in the same time zone as said video data on
the data area of a recording medium having a management
area on a partial area and the data area on the other
area comprising the steps of:

15 supplying as the video data a background image of
at least one menu information corresponding to various
contents of said video data used in the case of
confirming or selecting said content of the video data;

suppljing sub-picture data as the selection item

20 or the action:item of said meﬁu information capable of
being reproduced in the same time zoneé as the video
data;

supplying audio data corresponding to said Qideo
data capable of being reproduced in the same time zone

25 as said video data; :

encoding the video data éupplied, the sub-picture

~data supplied and audio data supplied;
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20 CPU 50. - The sel ector 183 selectively outputs

di spl ay - color and contrast of the default fromthe aul t
color/contrast setter 181 to the color pallet registe “@E
outputs the color and the contrast at the time 25
fromthe highlight color/contrast ter 182 m \0r pal | et
regi ster 184. The color palleé reglster Gut puts the

si gnal responsi ve

to the color and the contrast supplied from the sel ector 183.

Therefore, when out Ofdésm?r’(ﬁtgih{g HHe ¥ AR ASL content dHAARE dW1ddeion
hi ghl i ght area setting/judgenent section 5 180, the selector 183

recei ves the di spltaym eot themd:tlon item tdfe s0id mesiu ofn fddeattiedoul t of
each pixel data fromthe default color/contrast setter 181,
outputs themto the generatigy drhepaldmtraleglatizerofl &he el emt ot sitdme
col or signal - fromthe color pallet register 184 to a DA and data
or the action item designated; and
5 recording the video data encoded, the subfpicture
data encoded, audio data encoded and the control data
generated on the data area of said recording medium.
19. A recording method according to claim 18,
wherein the control data of said selection item
10 includes:
| prior-selection display color information
representing a contrast and a color of sub—picture data
used prior to selection of the selection item;
after-selection display color information
15 representing a contrast and a color.-of sub-picture data
used aftér the selection of_the selection item; and
selection.item position information'representing
the position where each selection item is to be
displayed.
20 20. A recording method according to claim 18,
wherein the control data of said action item includes:
prior-selection display color information
representing a contrast and a color of suﬁ-picture data
used prior to selection of the action item;
25 after-selection display color information

representing a contrast and a color of sub-picture data

used after the selection of the action item; and
=ctlion of the action
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10 reproduci ng section 64. When the highlight area

j udged by the high- i ght area setting/judgenE’T—§§ETT?ﬁT?Eﬁr—fhe
sel ector 183 receives the display color and t EH“T

ti e of the hi ghlight of each pixel data fromthe. HMM“B“
color/contrast setter 182, outputs it the tQ Sg OrlpaWIef

regi ster 184, and outputs the col or signal fronlthe col or pallet

register 184 to the DA and data reproduci ng section 64.
The reproduci ng process of the nmenu will be 20 expl ai ned by using an

optical disk 10 haV'”Qsélé@Qi&n 1tem pos i8Rt ifke¥Rat oh! ESpreskatbaghy
referring to FIG 1. FIG™ 1, arrows with solid IInes between

t he bl ocks thelﬁdssaiﬁﬂaizﬁeb@Sé&chaﬂdtﬂbﬁO%ew ib bookendlikpeayed.
i ndicate a control bus. 25 In the optical disk apparatus shown
in FIG 1, “wh2h. a povecosdimgeméshodr aedopdingdtohelapmi ¢8l, di sk
10 is inserted, the system CPU 50 reads the initial
wherein
5 said data area recording video data and sub-picture
aata and audio data capable of being reproduced in the
same time zone as the video data are divided into a
" plurality of program chains and recorded; said each
program chain is composed of a plurality of programs,
10 said one program has a plurality of cells, said one
cell is recorded in a hierarchical structure having
a plurality of packs, each pack is composed of video
data pack, audio data pack, sub-picture data pack and
control data pack, said management area records
15 management information for managing program chain,
program, cell and pack of said data area;
said menu informatibn is a title menu corresponding
to each program chain, a program menu corresponding to
each program, sub-picture data menu corresponding to
20 the sub-picture data and audio data menu corresponding
to the audio data.
22. A reproducing apparatus for reproducing video
data and sub—picture data from a recording medium
formed with a management area on the partial area and
25. a data area on the other area,-recorded on the data

area with at least one video data and at least sub-

picture image and control data capable of being
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84 program f rom t he syst em ROM and RAM sect i i _
operates the disk drive section 30. Accordingly, the di sk drive

section 30 starts reading froma lead-in ar ea ﬁﬂmﬂﬂﬂ"mnﬁmmmﬂne
and file structure area for 5 speci fying the vol unes A i
structure according to | SO-9660 supsgquently to the | dad”i n*arta
27. Specifically, the system CPU 50 applies a read command

to the disk drive section 30 to read the volune and the file
structure area 70 recorded at a predeterm ned 10 position of the

optical disk 10 sedptésdided dirskekl isdine time zo®Cdd OthSOrideRdgatde _
contents of the volune and file structure area 70, and tenporarily
stores the contentecorded with rbadieyriairdd RAMgewf it Stead . o HymL em
processor section 56. The system CPU 50 extracts information 15
such as recor di ngirpsingwion reporesipapdiapacia wasiowes content oftgaidand
managenent infornmation as necessary inforna- tion for the other
managenent vi a a Yeep idafie hde used in dihemany ofecnf wtoiegl om t he

data RAM section 56, ) transfers them and stores themat a
predeternied 2@Felectinyg ttheh qantanisiaimsad aidgndata9m s video

CPU section, 50 acquires a vi deo . )
Then, the SyStemdata, recorde éiék séiectlon item or action item of

the menu information as sub-picture data and recorded
with the control information of the selection item or
the action item of the menu informatibn as control data
10 comprising:
reading means for reading the video data, the
sub-picture data and the contfol data of the data area
of said recording medium; and
converting means for converting the video data
15 read by said reading means and converting the sub-
picture.data read by_said reading means based on the
control data read by said reading means.
23. A reproducing apparatus according to claim 22,
wherein the control data of said sélection item
20 includes:
prior-selection display color information
representing a contrast and a colof of sub-picture data
used prior to selection of the selection item;
after-selection display color information
25 representing a contrast and a color of sub-picture data
used after the selection of the selection item; and

selection item position information representing
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manager 71 conposed of a plurality of files starting from"0" of
the file nunber by referring to the |nfornat|$p’91~th,LeeeFdrHQ'
position and the recording 25 capacity of each fite fromthe s

and RAM section 52. Specifically, the syste m“\mﬂ““m/ﬂaw
applies the read command to the disk drive iggtlon 30
85 by referring to the informati on of the recorang

position and the recording capacity of each file obtained fromthe
system ROM and RAM section 52, obtains the position and the size

of the plurality tna pos1EhbﬁSwB@EeCQHEHSb@thhﬁoﬁ'Q%%m”&%aﬁ%rbél present
on a route directory, reads the video nmanager 71, and

stores themin thaigdplayBAM section 56 via the system processor
section 54. Thereafter, the system CPU section 50, as shown
in 10 FI GS. 73 aRd.74A rbprodonbeéngobhppairbesasi actbeddpyg ¢al claim 22,
wherein the control data of said action item includes:
5 prior-selection dispiay color information
representing a contrast and a color of sub-picture data
used prior to selection of the action item;
after-selection display color information
representing a contrast and a color of sub-picture data
10 used after the selection of the action item; and
selection item position information representing
the position where each action item is to be displayed.
25. A reproducing.apparatus according to claim 22,
wherein
15 said data area rgcording video data and sub-
picture data capable of being reproduced in the same
time zone as the video data are divided into a
plurality of program chains and recorded; said each
prograﬁ chain is composed of a plurality of programs,
20 said one program has a plurality of cells, said one
cell is recorded in a hierarchical structure having
a plurality of packs, each pack is composed of video
data pack, sub-picture data pack and control data pack,
said management area records management information for
25 managing prograﬁ chain,.program,.cell and pack of said
data area;

said menu information is a title menu corresponding
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di sk 10, the nunber of chapters of each title (nunber f
prograns) t he nunmber of audio streams of each title,

the audi o stream the nunber of . sub- pi cture-streans of e
tlt\T/e and the | anguage of 15 t he sub-picture stream “‘g ﬁ
Specifically, the system CPU section 50 seanghes
pointer table (TT SRPT) 79 of the second table V|d§o manager
71 (Step S51). The system CPU 50 acquires the total nunber of the
titles: 20 in the optical disk 10 according to the nunber of the

title search pointer eagtspirbgedm Bhhha,i Bf progtra@Nmehu correspbh@ihigt ke
search pointer table (TTSRPTI) 92 in t he title search pointer table
(TTSRPT) 79 (Stepe86R)program, and subhpisyairemdebd mequi cesrebpondingr of
chapters 25 (nunber of prograns) of each title according to the
nunber of part- oft0|thesspb¥ﬁlmtyrasdahe nunber of chapt ers . (nunber
of prograns) described in each title
86 26. A reproducing apparatus for reproducing video
"5 daté and sub-picture data from a recording medium
| formed with a management area on the partial area and
a data area on the other area, recorded on the data
area with at least one video dafa and at_least'sub-
picture data at least one audio data and at least one
10 _ control data capable of being reproduced in the same
time zone as the video data, recorded wiﬁh background
image of at least one menu information corresponding to
various content of said video data to be used in the
case of confirming or'selecting the content of said
15 video data on the video data, recorded with selection
item or action item of the menu information as sub-
picture data and audio data and recorded with the
control information of the selection item or the action
item of the menu information as control data comprising:
20 reading means for reading the video data, the sub-
| picture data, audio data and the control data of the
data area of said recording medium; and : /
converting means for converting the video data
read by said reading means and audio data as reproduced

25 output and converting the sub-picture data read by said

reading means based on the control data read by'said

reading means.
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search pointer (TTSRP) 93 in the title search pointer table
(TTSRPT)- 79 (Step Sb3). The system CPU 50 searches the video

title set part-of-title search pointer tabl e (VFSPTTSRPT) 99T

5 ~ the video title set infornation (VTSI) 94 of the & abl e
of the video title set 72 described in eachjgitle ’ Mﬁ”&lﬂ&"ﬁtﬂ}ll}ler
(TTSRP) 93 (Step S54). The system CPU - 50 acqui keS¢ *Of
audi o-streans of each title according to the nunber of the audio

streans described 10 in the table (VIS PTT SRPT) 99 of each video

title set - 7227 andh aEspitddisc i t9d dPCoBAbnPi €6 Ut Ba h! 26115
of each title according to the nunber of the sub-- - pi cture streans
(VTS_SPSTNs) (St efheiSi)n the control datlieofysdfdndPleéSOiawqitemrs the

| anguage of the 15 audi o streanms of each title according to the

| anguage irgodelesd: t he aut o of each audi o stream described in the
audio streamattribute (VISASTATR) of the table - (VTSPTTSRPT) 99 of
each video title set BxiqumFelection dimphaesaker |miprratidnt he audio
streans of each 20 title (Step S56). The system CPU
section 50 acqui rEPRIRE NGk aaTErast and a1qlar of wHetPiG¢Eyre data

according to thedé&@%ﬁ%&n?%%?selection of the selection item;
after—selectipn display color information
répresenting a contrast and a color of sub-picture data
used after the selection of the selection item; and
10 selection item pdsiﬁion information representing
the position.where each selection item is to be
displayed.
-28. A reproducing apparatus according to claim 26,
whereiﬁ the control data_of said action item includes:
15 prior-selection display color information
representing a contrast and a color.of sub-picture data
used prior to selection of the action item;
afteréselectionldisplay color information
representing a contrast and a color of sub-picture data
20 used after the selection of the action item; and
selection item position information representing
the position where each action item is to be displayed.
29. A reproducing method according to claim 26,
wherein
25 said data area recording video data and sub-
picture data and audio data capable of being reproduced

in the same time zone as the video data are divided
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of the sub-picture of the sub-picture streans descri bed in the
sub-picture streamattribute (VTSSPSTATR) of 25 ____Lhe_LabLe—~
(VISPTTSRPT) 99 of each video title s

72
gromen e st 8 S S e e UL -

fourth table in the video nanager |nfornat|on of the
vi deo nmanager 71 (Step S58). By this search, the vi deo nmanager
menu PGCl unit search pointer 5 (VI\/GM ~LUSRP) 81B descri bing the
same | anguage codgto a plura@!l.s.l.‘t‘.tyh%ﬂ PP a il 4R A RHEd N Gaid
appar at us (Step S59). When t he video manager nenu
PGCl unit .searcheach progrm riterin MGMdnigidsdd &S aqshutdl itgy td® same

| anguage 10 code is searched, the system CPU section 50 searches

t he menu | D descmirverrammgetdsdd winteh priveyxeet dgoy ya plurality \WGMeIAE CAT) of
t he progran1cha|n of each video
said one cell is recorded in a hierarchical structure
5 _ having a plurality of packs, each pack is composed of
video data pack, audio data pack, sub-picture data pack
and control data pack, said management area records
management information for managing program chain,
'program,'cell and pack of said data area;

10 said menu information is a title menu corresponding
to each program chain, a program menu corresponding to |
each program, sub-picture data menﬁ corresponding to |
the sub-picture data and audio data menu corresponding
to the audio data.

15 30. A reproducing method for reproducing video
data and sub-picture data from a recording medium
formed with a management area on the portal area and
a data area on the other area, recorded on the data
‘area with at least one video data and at leas; sub-

20 picture data and control data capable of being repro-
duced in the same time zone as the video data, recorded
with background image of at least one menu information
corresponding to various content of said video data to
be used in’the case of confirming or selecting the

25 content of said Qideo data on the video data, recorded
with selection item or action item of the menu

information as sub-picture data and recorded with the
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manager nenu of the video manager nmenu PGC i nformati-on search
pointer (VMaM PGClI SRP) 81E in the video 15 manager nenu [ anguagé unit

(VMGM LU) 81C correspondi ng to the pointer (V
S60Y, judges : whet her or not the main nenu as t H

search exists, and judges whether or not thgyfitle menu *
title set nenu) exists (Step S61). 20 When the main nenu eX|sts
the system CPU section 50 reads the contents of the correspondi ng
VMGM pr ogr am chain informati on (VMAWGCI SA) by the start address
of the VMGM progresnehdl ninfdaideion of WALl dcBildn item or deR&radedonn
one of the video manager nenu PGC i nforma- 25 - tion search pointer
(VMGWPCCI SRP) 8lH. s osf biley ridren information 4 adntiel rédatz nenu, and
-stores the start address (C_FVOBUSA) of the head video object unit
(VvOoBU) 85 comprising: 88 :
described in the VMaM program chain infornation

reading the video data, the sub-picture data and

5 the control data of the data area of said recording
medium; and
converting the video data read and converting the
sub-picture data read based on the control data read.
31. A reproducing method according to claim 30,
10 wherein the control data of said selection item
includes:
prior-selection display color information
representing a contrast and a color of sub-picture data
used prior to selection of the selection item; |
15 ' after-selection dispiay color information
representing a contrast and a color of sub-picture data
used after the selection of the selection item; and
selection item position information representing
the position where each selection item is to be
20 displayed.
32. A reproducing method according to claim 30,
wherein the control data of said action item includes:
prior-selection display color information
fepresenting a contrast and a color of sﬁb—picture data
25 used prior- to selection of the actién item;
after-selection display color information

representing a contrast and a color of sub-picture data
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(VMGM PG&Cl) 81F in the nenory table 56A as the-start— address of

the main nmenu (Step S62). When the ti.tld u “s, t he
system CPU section 5 50 reads the content_i\‘gmgnmu““ ﬂ ndi ng VMGV
pr ogr am chain information (VMAGWGCCl ) 81Fe rding to the
parameter (VM3AWGCCI SA) by the start addresslgg t he VMGM program
chain information (VMaGWGCI) 81F descri bed i n one of the video
manager nmenu PGC i nformation search 10 poi nter (VM3AWGCI SRP) 81E
describing the nenu ID of the title nenu, and stores the start

address (CFVOBU Sfed after tf¥d d&fediefsh Vo£eonObiEiohNBt&nt NdRGMALI ON
(vOoBU) 85 described 1n the correspondi ng VMaM program chai n

information (VMAWGAD )sd8ildet {boh et dl gyt Bbh €1 Phdraet id® reprébéntingt
address of the title nenu (Step S63). The system CPU section
50 searches the villeopdsitfon where ea&fti dEtilolP@temnié tabbe {VIEMEd. UT)
111 in the video title set information (VTSI) 94 of the first
tabl e of each video t331! e BetepPodiiitiapy StetyhodByatdtwsdirg to claiardh, t he
"video title set menu PGCI unit search poi nter (VISM LUSRP) |11 B
descri bi ngg t he sameereimuage code as the | anguage set to the

r epr oduci ng appar at us . (Step S65). . . When t he vi deo
title set menu PGCl urf3id«lated area recording video data and sub-picture

data capable of being reproduced in the same time zone
as the video data are divided into a plurality of
program chains and recorded; said each program chain is
10 composed of a plurality of programs, said one program
has a plurality of cells, said one cell is recorded in
~a hierarchical structure having a plurality of packs,
each pack is cﬁmposed of video data pack, sub-picture
data pack and control data pack, said management area
15 records managemeﬁt information for managing program
lchain, program, cell and pack of-said data area;
| said menu information is a title menu corresponding
to each program chain, a program menu corresponding to
each program, and sub-picture data menu corresponding
20 to the sub—picturé data.

34. A reproducing method for reproducing video
data and sub—picture‘daﬁa from a recording medium
formed with a management area on the partial area and
a data area on the other area, recorded on the data

25 area with at least one video data and at least sub-
picture data at least one audio data and at least one

control data capable of being reproduced in the same
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25 - pointer (VISM LU SRP) |11 B describing the sane | anguage code
is searched, the system CPU section 50 searches *ﬂ,,Lhe*HEﬁﬂ”ffr—~——

deevﬁled together wi th the category
ggt menu of théVIISS/ESCtC:;A\;I? eOfset hrGregtrJOI%rG?:n: ﬁggépraﬂ oﬁacm‘mﬂw\gﬂ ‘M\“\

pointer (VISMPGCISRP) 1llIIE in the video tit Set nenu | anguage

unit (VTSM LU) 11 1C corresponding to 5 t he pointer (VISMLU SRP) 1l 1B
(Step S66), judges “whet her or not the sub-picture nenu, the audio
menu, t he;A80L6n8ERY, thBevEHant ghtap! Qeeaﬁheaewtﬁx b3kKg¥ound

this search, and Judges whet her 'or not the title menu exists (Step
S67). 10 H‘Penotheﬁelaseuscﬁél fbnut hAfeY¥RbEeALAPHogReEDBAA3AgG to
reads the contents of the correspondi ng VISM program chain

i nformati on (VISMPeEELpudl ébnbgnthefpaasdetr&deo data to(WeSkBed $A) thg t he
start address of the VISM program
case of confirming or selecting the content of said
5 video data on the video data, recorded with selection
item or action item of the menu information as sub-
picture data and audio data and recorded with the
control informafion of the selection item or the action
item of the menu information as control data comprising

10 the steps of:

reading the video data, the sub-picture data,
audio data and the control data of the data area of
said recording medium; and

converting the video data read and audio data as

15 reproduced output and converting the sub-picture data

| read based on the control data read.

35. A reproducing method according to claim 34,
wherein the control data-of said selection item
includes:

20 prior-selection dispiay color information
representing a contrast and a color of sub-picture data
used prior to selection of the selection item;

after-selection display color information
representing a contrast and a color of sub-picture data

25 used after the selection of the selection item: and

selection item pesition information reéreeenting

the position where each selection item is to be
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chain informati on (VISMPGCl) 1l 1F described in one of 15 t he video

title set menu PCGC i nformati-on search pointer _SRP) | 11E
describing the menu I D, and stores the start ad ﬂz (CFVOB

t he~head vi deo obj ect unit (VOBU) 85 described | am
chain I nformati on (VISM PGCl) 1l 1F1 N t he nenory. %ﬁﬁ
the start address of the corresponding nenu (Step S68).

.descri bed above, the start addresses of the ' sub-pi cture nenu, the
audi o nenu, the angle rrenu, the chapter (program nenu of each
video title set B HBved. stored in the nenory table 56A. 25

As a result, as sho |n FIG 75, the start address correspondi ng

to each nenu correspcm;il NG trepgritRiucing met iy U@ sEing atd helaaprdguci ng
apparatus is stored in 90
the menory tabl e ifékein the control Herefaf esaiwhesrttimn nierem kityc Bikdex: t he
r enot e controller 5 is closed, the system CPU section 50
prior-selection display color information
5 representing a contrast and a color of sub—pictqre data
used_prior fo selection of the actioﬁ item;
after-selection display color information
representing a contrast and a color of sub-picture data
used after the selection of the action item; and
10 selection item position information representing
the position wheré each action item is to be displayed.
37. A reproducing method according to claim 34,
wherein | | e
said data area recording video data and sub-picture
15 data and audio data capable of beiné reproduced in the
same time zone as the video data are divided into a
plurality of program chains and recorded; said each
program chain is composed of a plurality of programs,
said one program has a plurality of cells, said one
20 cell is recorded in a hierarchical structure having
a plurality of packs, each pack is composed of video
data pack} aﬁdio data pack, sub-picture data pack and
. control data pack, said management area records -
management information for managing ptogram chain,
25 program, Cell énd pack of said data area;
said menu information is a title menu corresponding
to each pfogram ChaiQL_E_EESEEém menu corresponding to

\'
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j udges the reproduction of the main nenu, and judges 5 whet her - or not

the main nmenu exists. As the result of t he judgerent—-f the
presence of the main nenu is j udged, the systenHCPU section 50

reads the start addr ess (CFVOBUSA) of the head u mmmmumut
(VOBU) 85 stored corresponding to the main Mhu of the bl e
56A, reads the data of the main nenu correspondi ng to tHe dddtess
fromthe area correspond- ing to the video object set (VMGM VOBS)
76 for the vi deo manager nenu (VM3 75 of the optlcal di sk 10,
-and reproduces i teacthepragrragtiuctb ket uEe gk 1y tf"eorIEL%SPon ding st®RAM
section 56 via the system processor section . The data c lI 84

is applied to théhe datP Wb data and s‘%‘t‘i’r‘brfi%%a It?féu 0410 [ Ohe = ox's
secti.on 60 and the SLi'i i cture decoder section 62 based on the
o the mdin Sk

repr oduci ng to ion, decoded, signal-converted by the DA
20 and data repr sect | on, 4., i : I n
menu as shown in FIG '6 R Hom Qm%rﬂ,aé% f@;gerg;diﬁ v1deo da{@ :

repr oduced from tJ}? Ssﬂﬁ?lﬁ.r thire data from a W&bEidend 'lﬁé&lt!ﬁ:r‘Yféﬂm@cﬁ the

renDte_co roller I's closed, or the "1" key corresponding to the
titleis 25 Wwiagsed ntéhégr@ne%t@taeréétaén ttee B P T8N Ua it Sa I £ 08l UgLEa

or at the tine of normal reproducing, the system CPU
area on the other area, recorded on the data area with
at least one video data and at least sub-picture data
and control data capable of being reproduced in the

10 same time zone as the video data, recorded with
background image of at least one menu information
corresponding to various content of said video data to
be used in the case of confirming or selecting the
content of said video data on the video data, recorded

15 . with selection item or action item of the menu
information as sub-picture data and recorded with the
control information of the selection item or the action
item of the menu information as control data and
externally communicating the same comprising:

20 reading means for reading the video data, the'sue—
picture data and the control data of the data area of
said recording medium;

communicating means for communicating -the video
data, the sub-picture data and the control data fead-by

25 said reeding means to the exterior; and

converting means for converting the video data

communicated by said communicating means into reproduced
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section 50 judges the reproduction of the tile nenu,

91. and judges whether or not the title nen I Sts.

a result of the judgenent, if the presence of the title SN 1ﬂﬁd,
system CPU section 50 reads the start addreH f

the head vi deo object unit 5 (voBU) %5 stored correspondind té the

title nenu of the menory table 56&, reads the data of the title

menu corresponding to the address fromthe area correspond-

ing to the video object set (VMGM VOBS) 76 for the vi deo nmanager

menu (VMEW) 75 Ofth%tOF&tch@orﬁ'e?tl% thlao sub- &Mﬂémﬂmdnlcaﬂ&i

reproduced data is input to the dat a M section 56 via the system

processor sectioby said combhniBae idat seld bibdds caapplieeddmtridle ddtdeo
decoder section 58, the audi o decoder section 60 and the sub-

~picture decoder sead e@onitinizstedobyt lsaidepontdumingt iy mears nmmto the
I nformati on, decoded, signal-converted by the DA
reproduced output.
5 39. A communicating system according to claim 38,
wherein the control data of said selection item
 includes:
prior-selection display color information
representing a contrast and a color of sub-picture data
10 used prior to selection of the selection'item;
after-selection display color information
representing a contrast and a color of sub-picture data
used after the selection of the selection item; and
selection item position information representing
15 the position where each selection item is to be
displayed.
40. A communicating system according to claim 38,
wherein the control data of said action item includes:
prior-selection display color information
20 representing a contrast and a color of sub-picture data
used prior to selection of the action item;
after-selection displéy color information
representing a contrast and a color of sub-picture data
used after the selection of the action item; and
25 ' selection item position information representing
tﬁe position where each action item is to be displayed.

41. A communlcatlng system accordlng to claim 38,
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and data reproducing section 64, and the inmage of the title nenu
as shown in FIG 77A on the nonitor 6 . S reproguced—aﬁd”fﬁépvalce

|s reproduced fromthe speaker 8.
esponding to the chapter is B closed in th ““Nﬁ »a ““ in
nenu I s reproduced, or the title |g§ electedi
r epr oducti on, and then the system section 50 Judges t he
r epr oduc- tion of the chapter nmenu corresponding to the title 25
sel ected at present, and judges whether or not the chapter nmenu
exi sts. As the regpbteph the judgenent, , I f the presence of the
chapter nenu is judged, the 92
system CPU section 50 s@pdsddte stedtrecdréssg video da(:é: ENEBEuBApioturke
head vi deo object unit (VOBU) 84 stored corresponding to the
chapter nenu of tdetaerapable of beitgqhrepbbébducedails the sane bviméhegone
chapter nenu corre- 5 sponding to the address fromthe area
correspondi ng to as the video data are divided into a plurality of
5 program chains and recorded; said each program chain is
composed of a plurality of programs, said one program.
has a plurality of cells, said one cell is recorded in
a hierarchical structure having a plurality of packs,
each pack is cdmposed of video data pack, sub-picture
10 data pack and control data pack, said management area
‘records management information for managing program
chain, program, cell and pack of said data area;
said menu information is a title menu correspond-
ing to each program chain, a program menu corresponding
15 to each program, and sub-picture data menu correspond-
ing to the sub-picture data.
42. A communicating system for reading video data
and sub-picture data from a recording medium formed
with a management area on the partial area and a data
20 area on the other area, recorded on the data area with
at least one video data and at least sub-picture data
at least one audio data and at least one control data
- capable of being reproduced in the same time zone as
the video data, recorded with background image of at
25 least one menu information corresponding to various

content of said video data to be used in the case of

confirming or selecting the content of said video data
el )
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t he video object set (VISM VOBS) 96 for the video title set nmenu

(VTSM of the optical disk 10, and reproduces - iL#_Ihe—i£¥#4%hHH¥¥—;—
daK?/is i nput to the data RAM section 56 via the 5ﬁsten1 0Cess
|

section 54. The 10 data cell 84 is applied to . the vi dt *Hmﬂuﬁm |Is|| Irlll

section 58, the audi o decoder sectisg 60 and the

decoder section 62 based on the reproducing “information,
decoded, and signal-converted by the DA and data reproducing
section 64, and the inmage of the 15 chapter nmenu as shown in FIG 77B

-on the nonitor 6 on the Vldiéoré&fé’dufééor@é\é &rb’é‘hvé’é@écﬁoﬁeli’ﬁeﬁlll%d from
t he speaker 8. When the "3" key corresponding to the

audio is a6t osRditémtbE sm@txﬁeﬁxhainfbﬁmaawnnggums peptaddacadta 20
or the title is selected by the normal reproduction, and then-the

system CPU sect i candOapdilgedatdeaneprecoreded with théi eondtolhe audi o nenu
corresponding to the title sel ected at present, and judges whet her
or not the infoxnkoiomnf ekhistselédstiom iteml oxothehactidyeitan, off
25 the presence of the audio nenu is judged, the system CPU
section 505r eads %h@a@ﬁ@ntl%@ﬁﬁ@%%lqm}aifmpﬁﬁgobfdata and ¢pmmppidatvidgo

obj ect unit (VCB;Q 84 stored correspondi ng
he same to the exterior comprising:

reading means for reading the video data, the sub-
picture data, audio data and the control data of the
data area of said recording medium;

10 © communicating means for communicating the video
data, the sub-picture data,.audio data and the control
data read by said reading means; and

éonverting means for converting the video data
communicated by said communicating means and audio data

15 into reproduced output and converting the video data
_read and audio data communicated by said communicating .
means into reproduced output and converting the sub-
picture data read based on the control data
communicated by said communicating means.

20 43. A communicating system according to claim 42,
wherein the control data df said selection item
includes:

prior-selection display'color information
representing a contrast and a éolor of sub-picture data

25 used prior to selection of the selection item;

after-selection display color information

representing a contrast and a color of sub-picture data
- T T _
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93 to the audio nenu of the menory table 56A reads the
data of the audio nenu corresponding to the address —‘___“_——T?BﬁTTﬁ“area

corresponding to the video object set - (VTS m, i deo
ti™Me set nmenu (VISM of 5 the optical disk 10, , “

The reproduced data is input to tgﬁzgata RAM 8ect i on 56 Wi as
system processor section 54. The cell 84 is applied to
t he video decoder section 58, the audio decoder section 60 and the
sub- pi cture decoder section 62 based on the 10 reproducing tinme

nformation, decqdeds ASiiflselection o UNEIISLIYL I ) Aty dat 2

reproduci ng section 6 e i mage of apter nenu as shown

in FIG 77C . %ﬂé&ﬂmﬂlltﬁérm tdssi tiRIH O Hha tBitsh R ret Gt iy
reproduced fromthe speaker 8. When the "4" key corresponding

to the sub-picturte position smaw@&dm ddiecidie it ddecdrmen nENU i S
r epr oduced, or the title is selected by the nornal reproduction
displayed.
5 44, A communicating system according to claim 42,
wherein the control data of said action item includes:
prior-selection display color information
representing a contrast and a color of sub-pictufe data
used prior to selection of the action item;

10 after-selection display color information
representing a.contrast.and a color of.sub—picture.data
used after the selection of the selection item; and

selection item position information representing
the position where each selection item is to be

15 displayed.

45. A communicating system according to claim 42,
wherein

said data area recording video data and sub-picture
data and audio data capable of being reproduced in the

20 same time zone as the video data are divided into a.
plurality of program chains and recorded; said each
program chain is composed of a plurality of programs,
said one program has a plurality of cells, said one
cell is recorded in a hierarchical structure having

25 a pluralify of packs, each pack is coméosed of video
data pack, audio data pack, sub-picture data pack and

control data pack, said management area records
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and then the system CPU section 50 judges the reproduction of the

sub-pi cture nmenu corresponding to 20 the title s“Tec%ed~aL_pL§§§g‘

and judges whet her or not the sub-picture ne As the
result of the j udgenent, if the presence of H’@ﬂﬂ nu
S j udged, the system CPU secti on reads t "’Im,mﬁ"re

address (CFVOBUSA) of the head video object It (VCB 84 *stored
corresponding to the sub-picture nmenu of the menory tabl e 56A,
reads the data of the sub- pi cture nmenu corresponding to the

address fromthe nedq_{ f £ £ rogram chair??
correspondi ng tonﬁ{] (? ”je"é’“aselt°"(vf’§|\/k‘/“§é‘§ 96g prog for the video

title set menu (\SbI¥ranf, 1deQ 10RNL Yack D¢ sald datal Qread reproduces it.

The reproduced data’is input to the data RAM section 56 via the
syst em processor 5 saids@Rinwinfermatliordalsa o &l it 134 nenap@tessgand gy
vi deo decoder section 58, the audi o decoder section 60 and

to each program chain, a program menu corresponding to
5 ‘each program, sub-picture data menu corresponding to
the sub-picture data and audio data menu corresponding
to the audio data.
46. A communicating method for reading video data
and sub-picture data from a recording medium formed
10 with a managément area on the partial'area and a data
area on the other area, recorded on the data area with
at least one video data and at least sub-picture data
and control data capable of beihg reproduced in the
same time zone as the video data, recdrded with
15 background image of at least one menu information
corresponding to various content of said video data to
be used in the case of confirming or selecting.the
content of said video data on the video data, recorded
with selection item or action item of the menu
20 information as sub-picture data and recorded with the
control information of the selection item or the action
item of the menu information as control data and
ekternally communicating the same comprising the Steps
of:
25 reading the video data, the sub;picturé data and
thé control data of the data éfea of said recording
\
This Sheet Has B

i

medium;



t he sub-picture decoder section 62 based on the reproducing tine

I nformati on, decoded, and signal - conver t ed—by—the—bBlA-and data
reproduci ng section 64, 10 and the image of th ter menu as shown
inEl G 77D on the nonitor 6 IS reproducedj"ﬂﬂiﬁ ' ﬂﬂ'ﬁ E _
reproduced fromthe speaker 8. ¥&en th uu ndi ng
to the angle is closed in the state at the main nenu i's
reproduced, 15 or the title is selected by the normal reproduction,
and then the system CPU section 50 judges the reproduc- tion of

the angl e nenu COfreSH&ﬂQhﬁﬁléétiHG Ehé|§ideo data Sﬁﬁécéﬁg piceheseadtaand

j udges whet her or not angl e nmenu exists. As the result of the

judgement, if 20359 thdecHhesENC@ad t&gd pnghe menu i s j udged, the system
CPU section 50 reads the start address (C_ FVCBUSA) of the head

vi deo object unit (VORHnPdroingethe video datsespandnhgatedt hetangl e nmenu
of the nenory table 56A, reads the data of the angle nenu
correspondi ng t o ré&droduceédieowtipnesand rommvédet ingather sebpphditnyget dathe

vi deo obj ect set (VISMWOBS) 96 for the video title set nenu

(VISM of g he optéemhunicitad based remrvhriceentrol THata read communicated

into the reproduced output.

47. A communicating method according to claim 46,
wherein the control data of said selection item
includes: |

10 prior-selection display color information
representing a contrast and a color of sub-picture data
used prior to selection of the selection item;

aftef—selection display color information
representing a contrast and a color of sub-picture data

15 used after the selection of the selection item; and

selection item position information representing
the position where each seiection item is to be
displayed.

48. A communicating method according to claim 46,

20 . wherein the control data of said action item includes: |

prior—seléction display color information
representing a contrast and a color of sub-picture data
used prior to seleétion of the action item;

after-selection display color information

25 representing a contrast and a color of sub-picture data
used after the selection of the action item; and

selection item position information representing
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95 | reproduced data is input to the data RAM section 56 vi-a
the system processor section 54. The data cell 84 is

the video decoder section 58, the audio decoder section
suls<pi cture decoder section 5 62 based on the rep ‘\E\mﬂm

I nformati on, decoded, and signal - CBgyerted by

r epr oduci ng section 64, and the inage of the chapter nenu as shown
in FIG 77E on the nonitor 6 is reproduced, and the voice is
reproduced fromthe speaker 8. 10 Therefore, since the system CPU

section 50 can tpe posSlUESHHdIR RAH | Lk Oovi i @ém L 1@ 66 Qe r @lls pRayedEnU
I n t he rrenu%ab le 56A in the data RAM 56, necessary nmenu

can be easily reproduped by dimimignider SegEmethod according Tve cyairend€PU 50

sets the parameters for repro- 15 duci ng the video manager nenu to -
each vi deo decodefherein section 58, each audi o decoder section 60 and
each sub- pi cture decoder section 62 based on the attribute

i nformation acquired fsaid hdatraurdera ofecardimg videhedata and sub-picture
5 " data capable of being reproduced in the same tlme zone
as the video data are divided into é plurality of
program chains and recorded; said each program chain is
cbmposed of a plurality of programs, said one program
has a plurality of cells, said one cell is recofded in

10 a hierarchical structure having a plurality of packs,
each pack is composed of video data pack, sub-picture
data pack and control data pack, said management area
records manegement information for managing program
chain, program, cell and pack of said data area;

15 said menu information is a title menu corresponding
to each program chain, a program menu correspondiﬁg to
each program, and sub-picture data menu corresponding
to the sub-picture data.

50. A communicating method for reading video data

20 and sub-picture data from a recording medium formed
with a management area on the paftial area and a data
area on the other area, recorded on the data area with
at least one video data and at least sub-picture data
at least one audio data and at least one control data

25 capable of being reproduced in the same time zone as
the video data, recorded with background image of at

least one menu information corresponding to various
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vi deo, the audio and the sub-picture and the attribute 20 I nformation
for the video manager nenu described in the : i nformati on managenent
table (VM3 MAT) 78 of the video manger (VM3)~75.

Theprocess of the case of reproducing the above-

will be described in detail by referring to th wljﬁmm“ﬂﬂﬂ
FIG 78. - The start address of e initial: Itn tshescet |
as the start address corresponding to the nmenu to be

96 reproduced and the PGC nunber, i.e., the cell nunber
are stored in the oR %?1 moWa@.@ldv%Mosﬁgl 'ao'%o5%e used in HLRaz of

When the preparation reading the video title 5 set is arranged, a

read command is @%Iflle.-dufnrgomrt Belecting theY TopeatUoTe@ldien viddd ddia di sk
drive section 30, and the optical disk 10 is sought by the disk

drive section on the ¥ideasdaten iaeoadedewdesc sidled tioa titamdrass (Step

action item of the menu information as sub-picture data
5 and audio data and recorded with the control information
of the selection item or the action item of the menu
ihformation as control data and communicating the same
to the extérior.comprising the steps of:
reading the video data, the sub-picture data,
10 audio data apd the control data of the data area of
said recordiﬁg medium;
communicating the video data, the sub-picture
data, audio data and the control data read; and
con&erting the video data communicated and audio
15 data into reproduced output and converting the video
data read and audio data communicated into reproduced
output and converting the sub-picture data read based
on the control data communicated.
51. A communicating method according to claim 50,
20 wherein the control data of said selection item
includes:
prior-selection display color information
representing a contrast and a color of sub-picture data
used prior to selection of the selection item;
25 . after-selection display color information
fepresenting a contrast and a color of sub—picture data

used after the selection of the selection item; and
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S2). The cell regarding the designated program chain 10 (PGC) are
sequentially read fromthe optical disk 10 __4yuuy4#4ﬁr4%F?¢EFTead

command, and sent to the data RAM section 56 via the s
sedtion 50 and the system - processor sectlo IIHI' l ﬁ ‘]Me sent
data is - stored as the pack from thechnavi gat e

heat pack of the video object unit (VOBU) 8§ as shown in FIG 8 |n
the data RAM section 56. Thereafter, the packet data of the video
pack 88, the audio pack 91 and t he sub-picture pack 90 of the

video object unit (VOBsBlection ité&mepbsapsbarindobyathenpaeseesenanagit
di spose-section 20 200 to the video decoder section 58, the audio

decoder slestpositonndhéhe sabhpsslaceiodrchbtiem $sctoohe62, and

the PCI data and the DSI data as the packet data of the navi gati on
pack 86 are transdispralyed.the data RAM section 56 (Step $4). 25
In this case, the system CPU section 50 judges the hi ghl i ght

i nformation (the cont®hts dfcamemniggtingsgethod accgediénghkd abaim) S0,

corresponding to the display button
5 wherein thé control data of said action item includes:

prior-selection display color information
representing a contrast and a color-of sub-picture data
used prior to selection of the action item;
after-selection display color information
10 representing a contrast and a color of sub-picture data
used after the selection of the action item; and
selection item position information representing
the position where each action item is to be displayed.
53. A communicating system according to claim 50,
15 wherein
said data area recording video data and sub-picture
data and audio data capable of being reproduced in the
same time zone as the video data are divided into a
plurality of program chains and recorded; said each
20 program chain is composed of a plurality of programs,
'said one program has a plurality of cells, said one
cell is recorded in a hierarchical structure having
a plurality of packs, each pack is composed of video
data pack, audio data pack, éub—picture data pack and
25 control data pack, said management area récords
management information for managing program chain,

program, cell and pack of said data area;

This Sheet Has Been Replaced

i




97 according to the PCl data stored in the data RAM
section 56 (Step S5). Specifically, the system CPU section 50

j udges the rectangul ar area of the button at each butten—the 5
di spl ay color and the contrast val ue of the plxel data

selecting in the case that the button is thgg mmumg‘&%\g ﬂ“the
di splay color and the contrast value of the pi

sel ecting, the display color and the contrast value of the pi xe
data before 10 activation in the case that the button is the action
button, and the displ ayaf@®|®én@nihfden£oidsn apd ¥ at i€l&fmenu correépendixg!
data after the-activation, and stores themin the data RAM secti on
56. As the pixel dateachighdgrdt chain, a progtsm Imeu padtresp@ndihg to
background pi xel are pre- 15 pared, and the correspondi ng di spl ay
colors and the each pregmmassulvgpicsure edar@peery. corresponding tds
descri bed above, the system CPU section 50 out puts X- and

Y- coor di nat e valu@%e|$nhrﬁ&¢¢grqrﬂata and auqi@tQai| BeNYreRr ERFP@RGUREI ng

to each button stored in 20 the data RAM section 56 to the hlghllght

//

i



j udgenent section 180 of the highlight processor section 62C, and

outputs the highlight color and the contrast val ue responsive to

Qf%lghllght i nformation corresponding to the scanning position

e highlight 25 color/contrast setter 182 of the highlight

processor section 62C (Step S6). * 359 - Thus, the highlight
area setting/judgenent section
98 180 judges the deS|gnated hi ghl i ght area according to
the X-, Y-coordinate values indicating the rectangul ar area
(desi gnated highlight area) displayedaby §h® R A ¢ T selection itemby the
system CPU section 50 and the X- 5 and Y-coordi nate val ues obt ai ned
the raster scanning, This invén®ionpfaehsdatmenu, o¥-chdedi date wal uhe, and
suppl i es the switching signal indicating the highlight section

to the selector 1Bac(<®tepn®7;mage of the menThandli ghbrghctyoeodAtanmadst
setter 182 sets the
of an selection item of the menu, alters highlight
5 ‘information for the selection item of the sub-picture
data, thefeby easily forming varioos menu. Specifically,
a button area for surrounding the selection item and
the éction item represented by the sub-picture data is
provided, and_the color and contract of the pattern
10 pixel, background pikel and highlighted pixel as pixel

data in the button area are variously altered.

s



10 hi ghl i ght color and contrast val ue by the system CPU

section'50 in response to the X- and Y-coordinate _ ~ val ues obtained
raster scanni.ng (Step S8). As descri bed above, the

seléﬁior 183 sel ectively outputs the display color and contrast of

t he. default 15 fromthe default color/contrast setter 181 to the

col or pal l et register 181 § pﬁﬁ;sponse to the switching signha

‘fromthe highlight area setting/judgenent section 180 or -out puts

the color and the contrast at the A t he highlight fromthe

hi ghl i ght col or/contrast setter, 182_t of ggaer ¢ol or pal l et register
184 (Step S9). The Il ef regrstér 184 outputs the
si gnal - responsive to the nd the ast supplied from
the selector 183 (Step S10). A2 wlft, when out of the
hi ghlight area is 25 j udged \by—tHe) hi ghl i’y af ea setting/judgenent
section 180 the selector [eceives LH or and
the contrast of the default of~eactrprxet fhgnrllt ™)
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default color/contrast setter 181, outputs themto the col or

pall et register 184 and outputs the col or signal fromthe col or

pallet register 184 to the DA and data reproduci ng section 64.
s When the highlight are is judged by the highlight ar ea

settrng/judgenent section 180,

't he sel ector

di spl ay color and the contract at the QDQE5
each pixel data fromthe highlight

outputs themto the color -

col or signal from

pal |l et reg

the .col or pall et

dat a r epr.oduci ng section 64.

sub-picture data of the pixe
contrast

the color and the 15

i nfornmati on,

10 dat a

fn respon
%ﬁa m xi ng section 64A (refer

to :
shown in FIG ™
video 20 decoder SE

section 64A in the E%

RN

183 recei ves the
of the highlight of

color/contrast setter 182,

ister 184, and outputs the
register 184 to the DA and

As a result, the
after{dlecoding is altered at
se t he highli ght

ducrng49ect|o

e vrdeo(data d gé ﬁUEthhe
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decoded by the decoder 62B in the sub-picture decoder section 62,

and supplied to the image m xi ng section 64A in the DA and data
reproducing section 64 via the 25 hi ghl i ght processor section 62C.
Thus$™ t he vi deo data and the sub-picture data are m xed by the

| mage m xi ng section 64A, and the m xing picture is displayed on

t he _ 100 noni t or
section 6. For instance, %é?%ub-pi cture image formed of ‘the
button as -the selection itemshown in FIG 79B is ' conbi ned with
the video as the background inaqg shown 5 [ A to,qhe |nage

hi ghl i ght ed acc%LdLng_Lo_Lheg~ highlight 1nfor ' ica by
FIG 79C, therely _ acquiyi ng the n1X|ng plcture G
79D. In t hi sCrasgg t he '
di spl ayed by bl ye, 2Nd ™Ne c

di spl ayed by bI ck. %

decoder
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section 60 is

and the nenu or the voice corresponding to
fromthe speaker 8.

hi gkdi ght
controller 5 i
section 50 out
correspondi ng
setter- 182 -of
hi ghl i ght

In this case,
read, and the
whi t e.
expl ai ned by r
101

supplied to the DA and data reproduci ng section 64,

the video is reproduced

15 When the user selects the selection item
di spl ayed by the key/display section 4 of the renote

s selected in the nmenu display state, the syst em CPU

puts the highlight coloragn55 cantrast val ue

after selecting to the hi ghl i ght col or/ contrast

t he highli ght processor section 62C. As a result, the
color and contrast of the selection itemare altered.
the background of the selection itemis di spl.ayed by

CHar e ot e Ser e o 25"

The dicaet inedpel e of the
pFefft-Rg—t-o—tt-EE—80Ato—80E—
Volume and File Structure Area T 70

itemis displayed- by
U | mage wi Il be

7(4

File 70
Video Manager B
(VMG)
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Video Title Set #1
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Specifically, when the video data shown by in FIG 80A and the.

sub-pi cture data shown by in FIG 80B are supplied, the nenu image
before selecting is : di spl ayed as shown in FIG .80C so that the
characters 5 of the selection.itemfor "1" and "2" are display with
bl ack and the background i5s displayed gray. Thereafter, when
the selection itemof "1" is ) 88 ed by t he key/ di spl ay sectl on 4
or the renote -controller 5, the system CPU 50 sets the X-, Y- 10
"coordinates indicating the rectangul ar area for the sel ecti on i-tem
of "1" read fromthe PCl data and the altered content (highlight
i nformation) of the color or contrast of the pixel to the
hi ghl i ght processor section 62C. 15 As described above,
t he sub-picture data defpged. — DY e dec I 628 0f] the sub-picture
decoder section 62 is gftered atst he hi gRglili ght (;Q| or and contrast
val ue correspoﬁ& ng toxtfhe sel eeg on itegyof "1"wly. t he hi gh- :
l'i ght processor 62C, anfifsuppl |'gc to thew e m"sgln_g 20n section 64A
inthe YA and data repfeduci nggqdecgi on & Q s|'ZAs a qult t he video
data and t he sub-picturgcdata < .r.: ar ied l@t.he irg; e m xing section
64A, and the m Kéd i mage,| ie., the di'spl ay Fontent of the
sel ection 8 5 A3 c | >
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of the selection itemis altered as shown 25 in FIG 80D
' the nonitor section 6.

whi ch is displayed on
character of the selection item.of
- 102

itemof "1"
to the nenu i mage,
For instance, the part of the

"1™'s di spl ayed '
ayed with red.
6¥ sel ected by the

with white and the background is displ
Thereafter, when the selection itemof § 255 s
controller 5, the system CPU

key/ di spl ay section.- 4 or the renote
coordi nates indicating the rectangul ar area for

50 sets the X-, Y- 5
selection itemof "I" read fromthe PCl data and the
or contrast

t he
altered content _(highlight nformation) of the color
of the pixel fo thg highlight]progessor seftion 62C. 10
As described jpbove| thg sub-pfctufle data| dechdgd AYacke |decoder
62B of the sub-pictjure |[decodef seftion § £ 62 |s alfered—atdt he
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corresponding to the selection itemof "1" by the high- | i ght

processor 62C, and supplied to the image m xing 15 section 64A in the
D) A and data reproduci ng section 64. - As a result, the video data
and~t he sub-pi cture data are m xed by the inmage m xi ng section
64A, and the m xed image, i.e., the display content of the
sel ection itemof "2" of the e/ &3 ion itemis altered as shown
-~ 20 in FIG 80E to the nmenu i mage, which is displayed on t he
nonitor section 6. For instance, the part of the character of the
selection itemof "2" is displayed with white and the background
is displayed with red. As descri bed above, various nenu
screens can be 25 sinply altered w thout reading new video image.
The selection itemposition information is sinply determ ned at the
posi tional relationship between .
103 the video and the sub-picture by designating it
corresponding to the disp?ay'coordinatg;systen1of ttre
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vi deo. An enbodi ment of the relation of the highlight 5

i nformati on as the sub-picture data of the selection I tem and the
control data in FIGS. 81A and 81B. ' In the drawi ngs, the pixel
suMounded by "O' s formed by using pattern pixel and using the
pi xel represented by "[err]'" by using the highlight pixel 1. 10
FI G 81A shows the case that the pattegr)'@sxel of the sub-picture
data and hi ghlight pixel used as the shade of the pattern pixel
are enployed. In this case, - after the control .data is sel ected,

t he di splay color information is altered real tine by setting the
color 15 of the highlight pixel 1 to new color and setting the

pi xel color and the contrast except it with the present col or
remained as it is. Thus, the selected selection itemis altered to
the shade of diffgrent ¢olor from the, of her sel egtijon itemreal
time. 20 o FIG 81B |shpws tihd chse tha]t .hep qubf pt ctfure data _
is forned only of Dattetn|pilxel. |l n tlhas cage,| aft ér . t he hi ghli ght
information is sel%ctpd th? dj spl co| of i|nflor fratlion is set at
the color of the @ttern to new cpl Jrr, alnd setting the pixel
and the o

24

{
n
pi X

D D

(Descriptign

Content

Video Manager ldentifier

Fl G

Video Manager Menu Video Object Set Start Ad@ress.

Version Number of DVD Video Specification
Video Manager Category

End Address of VMGI_MAT

Start Address of TT_SRPT

Volume Set ldentifier
Number of Sub-picture Stream of VMGM

Size of Video Manager Information
Number of Video Title Set

Start Address of VMGM_PGC!_UT

Start Address of VTS_ATRT

Video Attribute of VMGM

Number of Audio Stream of VMGM
Audio Stream Attribute of VMGM
Sub-picture Stream Attribute of VMGM

Provider Unique ID

VMGM_VOBS_SA
VMGI_MAT_EA
TT_SRPT_SA
VMGM_PGCI_UT_SA
VTS_ATRT_SA
VMGM_V_ATR
VMGM_AST_Ns
VMGM_AST_ATR
VMGM_SPST_Ns
VMGM_SPST_ATR

VMGI MAT
VMG_ID.
VMGI_SZ
VERN
VMG_CAT
VLMS_ID
VTS_Ns -
PVR_ID..



25 contrast except the information to the present color as It

is. Thus, the selected selection itemitself is altered to the
color different fromthe other selection '
104~ item In addition, the contrast of the
background pi xel In the selection itemarea is set to 100% of the
sub-picture data at the tine of selectQp§§and to 0% 5 ~at the tine
of inhibiting to select. Thus, at the tine of selecting, the
control for varying thgengpg color of the selection area, and
hence various format can™ be enpl oyed real tinme by using the
structure of the subo pi cture data and the caontent of .t Ee hi gh| i ght
10 i nformati on. - b %<|3[Fpi— . gbove- gescri ed
i dentified cdl | C|-£§t§ ﬁ?@ﬁ&ﬁgﬁ?i a ﬁ%’ﬁ\(rﬂw{ﬁ"?@"ﬂgt aujomatical ly
transferred to next cg | reproduction bué in ihe final —~13hre
display state at the tfine of finishi n(gTT-h RRdIl
Title Search Pointer for input number 1
93
(TT_SRP) -
Title Search Pointer for input number 2
(TT_SRP)
Title Search Pointer for input number n
(TT_SRP)
79/
TT_SRPTI (Description order)
Content .
TI_Ns Number of Title search Pointers
TT_SRPT_EA End Address of TT_SRPT
TTI_SPR " (Description order)
L Content
PTT_Ns Number of Part of Title
VTSN Video Title Set Number
"VIS_TIN Video Title Set Title Number
VTS_SA Start Address of Video Title Set

FIG 13



15 reproduction, it beconmes the standby state. Ther ef or e,

when the cell for the nmenu is reproduced, still picture state is
obtained in the cell . final display state. Since the NV pack 88 is
al vbaﬁs inserted at -a constant unit of the video data in the 20
cell, the highlight information of the_above-nentioned - menu is
stored in the data RAM secti on 56. 10/55 The system CPU section 50
beconmes a standby state of user vent (key input, etc.,) when the
cell repro- deM BGC|5U‘|T| ni shed, the process of the sel ection item
25 for the an‘eh setectTom of —themeny s executed by

referring to the 1'nfNormati on r MEMdPGQI tliTe | méommat ion (hi ghli ghB1A
information fromthe PCl data storquGM] AGRe_UTI)

105 dat a RAM-seect+orr—56- W--h—+eferenrce{to FIG 1,

a description will nowideo Manegebﬂd@m/tan@iag*ehﬂnp’@@e%trbﬁ”%ﬁfterrel)rOdUC' ng
movi e data (VMGM_LU_SRP)

________________________________________________________

-4 81B
Video Maneger Menu Language Unit Search Pointer
(VMGM_LU_SRP)
* Video Maneger Menu Language Unit
_______________________ (WeM-LW>
! 4-81C

Video Maneger Menu Language Unit
(VMGM_LU)

FI16 14

VMGM_PGC I_UT!I

: Contents
VMGM_LU_Ns Number of Video Maneger Menu Language Unit

VNGH_1GC1_UT_EA| End address of VNGH PGCI UT

F1G 15

~ VTSM_PGC1_SRP
Contents
VMGM_LCD Video Maneger Menu Language Code
VMGH-LU_SA Start address of VMGH LU

FI1G 16



fromthe optical disk 10 which has the |ogic format 5 illustrated in
FIGS. 6 through 66 under the condition that the title, etc. are
sel ected through the above- ‘descri bed nenus. - When
thé‘ﬁlayback key 4c on the key/display section ' 4 or the playback
key 5d on the renote controller 5is 10 mani pul ated while the desired
title is selected, the ' . systenp{GPgHsecti on 50 acquires the |ast
address of the title search pointer table (TTSRPT) 79 fromthe
title search pointer table information (TTSRPTI) 92 and

acquires the video tltéhﬁﬂs nunber (VTSN), progran1 15 chai n nunber
(PGCN) and the stgqcCt[ aqddress, (VISS he video f{itle whi ch
correspond to the hgput/ideo Hanageﬁ% Lapgeage N@"ttl Inforgas;em pfﬁltbers
(TTSRP) 93 correspondi ng tCJQVMGMLh%Uk nunmber fromthe kiyNAN spl ay
section 4 or the tit[lfé nunber selected by the renote 20 confroller 5.
Wien there is only dne title s¥MGM PGCI Search-Boinjter dilt| e search Rt er
“(TTSRP) 93 is searched, r €YMBMLPEEs_SRP §h3 presence of fﬁ'g put
nunber fromthe  |7777°° Keyrdi-sptay section-74 -or-the sefFectionpf the
title nunbdr by the renote controliler 5 to acquire the]start 25
address (VTS SA) of |that-ti-tle-setf----The.system CRU.......___. sect] on 50
acquires the target jtitle set fromthe stant ' _81E

VMGM PGCl Search-Pointer §n
(VMGM_PGCI_SRP #n)

Video Manager Menu Programe Chain Information
(VMGM_PGC)

Video Manager Menu Programe Chain Information
(VMGM_PGCI)

F16 {7

VTSM_LUI
Contents
NMGM_PGCI_Ns Number of VMGM_PGCI
reserved - - [ RSV(0)
VMGM_LUI_EA End address of VMGM LU~
FIG 18
VTSM_PGC |_SRP

- Contents
VMGM_PGC_CAT VMGM_PGC Category

VYMGM_PGC |_SA Start Address of VMGM_PGCI

FIG 19




address (VTS SA) of the title set.

106 Next, fromthe start address (VTSSA) of the

video title set 72 of FIG . 13, the video title set i nformati on
_(Vﬁ‘S’) ‘94 about the title set is obtained as shown.in FIG 20. The

end address (VTI MATEA) of 5
managenent table

the video title set
MAT) 1@/ 05 FIG 21 is acquired fromthe.

onf

i nformati on

|n'FnJr

mat i on

managenent table (VT
(VTSI) 94. At the safe ti Z of thqa eproduci rjg unit
shown in FIG 1 is sgtepn e nunberSpf audi o qtreans
and the nunber of 5 ams (VTSA[Ns, VTSSHSTNS)
and the attfifh £deqw audi& 'gnd sub
pi cture data (VTS, V|AZR ART =l 2 ~l 5 Werla menu
(VISM for a video t{tilg set<(VES) 15| & has a|sirApl e st]ioture, Blhe
start address (VTSM\/dsnE’SA) o = o = x
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i's
When an

title set
ti on nmanagenent table
basis of the video object set
i s displ ayed.

a vi deo
the video title set

nenus for
i nf or ma-

20

‘MAT) 98 of FIG 21. On the
a nenu for

of a video object set (VISMWOB) for
OB) 95,

acquired fromthe video title set

(VTSI
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The same

title set.

of a programchain 87 for a
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made up of - program chains 87. The start address of t he program

chain information table (VTSPGCIT)_lOO in . the video title set:
(VTS) of FIG 21 witten in the managenent table (VTSI MAT) 98 of
the~/ideo title set 10 information (VTSI) 94 is acquired, and the

I nformation (VIS PCGCIT I') 102-in the VIS program chain information
‘table 100 of FIG 24 is read. Fromt hf4i/*§8r mat i on (VTSPGCIT I)
104, the nunber of program chai ns (VIS_PGC Ns) and the end address
(VTSP&CI T EA) of 15 the table 100 shown in FIG 25 are obtained.

When the nunbgr of a ro | fied fromthe
key/ di splay s BQNEWtQ bro% H@ecﬁﬁ%3§§€6hfﬁég Ilows 5 the category of
the program chain 87 and the start : address of the VISPGC
~information 104 ppgrr espsgui ng bgp bbQ the E5gar ch p§8 nt er bﬁVTSPG(BSB_SRP)
103 shown in Fr&—26—arepgcquired—fronmtheVTSPECHT—searth I nter
(VTS_PGCI TSRP) (10Rudi¥ cedpeqiGiods tp the nunpepudh®wype |[Applicatidn GD|24.

On the basis ofl_the start address ) VIS PG SA\ he program ¢hain
general information. 25 (PGC Q) OfMUFIt Cchahifieil Sex esret jont . Accor di ng to
t he gengrral inf tio 105,.d+he catgegory '

pl ayback tinme q én (RPGC 2 ( giFAT 59? %ﬂ@ b48

{ Quantization fs Reiﬁﬁyed Eﬁggg;,gf aUd'O

b4T7 b46 bdb b44 b43 b42 b41 b40
Specific code(upper bits)

b39 b3g b37 b36  b35 b34 b33  b3?

Specific code(lower bits)

b31  b30  b29  b28  b27 b2  b25 b4

Reserved(0)for specific code

b23 b22 b21 b20  bi19 bi8 . b7 b16
Reserved(()

b15 - bl4  bi3 = bi2 b11 b10 b9 . b8
Reserved (0) | |

b7 b6 b5 b4 b3 b2 bl b0

Application Information

FlG 22



108 PGCPBTI ME) are obtained and further the start .
addresses (C_ PBITSA, C PCSIT SA) of the cell playback i nfornation
table (C PBIT) and cell position information table (C POSIT) 108
contdined in the 5 general information (PGCE) are acquired. From

t he _ start address (C PBIT SA), the video object identifier

(CVvOB IDN) and cell identifier (C |DfpoHHI G 36 are acquired as
the cell position information (CPCSI) of FIG 35. 10

Furthernore, fromthe start address (C PCSIT SA), t he cel

pl ayback information (CPBI) of FIG 33 is obt ai ned. The start
address (CFVOBUSA) of the first _ VOBU 85 and the start address
(ClVOBU_SA) of the |ast VOBU in'the cell of FIG 34 contained in

the playback 1Fhe cohtehar 6ftdren VISISHSTI_ATR iacagi feHlowsthen, the target
cell is retrieved. In the playback of cells, referring to the

program map of FLE% 31 %qethe ﬁﬁg progg£f1napb43 b42 b41 b40

Sub-Picture coding | Reserved | Sub-picture Sub-picture
mode 0 display type | type

b39 b38 b37 b36 b35 b34 b33 b32
Specific code(upper bits)

b31 b30 b29 b28 b27 b26 b25 b24

| Specific code(lower bﬁts)

b23 b22 b21 b20 b19 b18 b17 b16

Reserved(()for specific code

bl5 bl4  bi3 b2  bii b0 b3 b

Specific code extension

b7 b6 b5 b4 b3 b2 b1 - b0
| Reserved(0) |

FIG 23



(PGCPGWAP) 106 of FIG 27, playback cells 84 are determ ned one

after another. The data cells of 20 program chai ns thus deternined are
read one after anot her fromthe video object 144 and inputted to
t he— data RAM section 56 via the system processor section 54.
The data cells 84, on the basis of the playback tine : i nformation,
are supplied to the video decoder sec{6y|55 25 58, audi o decoder
section 60, and sub-picture decoder ‘sectiron 62, which decode them
The decoded signal s are subjected to signal conversion at the DA
and . 109
dat a- r epr oduci ng seyfrismF%ngand an image i s reproduced at the
moni tor section 6 and at the same tinme, sound is reproduced at the
speaker sections 8. ] ] Furthernore, a normal playback and
hi gh-speed 5 sdbden Totlet$et PragrarmLihaindnformation fableon pack
86 will be describgd in detail wth|relergfes to : 102
(VTS_PGCIT_I)
VTS_PGCl #1 Search Pointer
1103
(VTS_PGCIT_SRP#1)
VTS_PGCI #2 Search Pointer
(VTS_PGCIT_SRP#2)
VTS_PGCI #n Search Pointer
(VTS_PGCIT _SRP#n)
VTS_PGCI #1
| +~ 104
(VTS_PGCI 1)
VTS_PGCl #n
(VTS_PGCI n)

100 -

FIG 24



a flowhart. ILn a normal playback of video data, when a
normal pl ayback is started as shown in FIGS. 82 and 83, after 10
the start-up at step S11, the video manager information (VM3 ) 75,
as \e{(pl ained earlier, is retrieved by the system CPU section 50
and stored in the system ROM RAM section 52. On the basis of the
vi deo manger information (VMFYS%, the video title set

i nformation (VTSI) 94 on the video title set (VIS) 72 is read and -

15
si mul t aneous| -deo title set nmenu is displayed on t he nonitor
section 6, aﬁéﬁf@élﬁeﬁ above, using the vi deo obj ect set
(VYTSMWOBS) 95. On the basis of the di spl ay, as riptien esden),
the user selects atitle 20 setCdgtdrec be reproduced and pl ayback
condi ti ons. V“"Ai;?”PGC the—decrd QUEIT Jr SFITS que(tgct €d using tnhe
key/ di spl ay = sgls*v —oh—4—er—the—Ferp eortFolbef—o—as—show—r—step
S14, the dat ¥TS RGETCeA pl ayhack 6nd Address 9f-¥IS_PGCIT (C PRIT) 107

-~

of FIGS. 17, 21, and 22 is read by the 25 syst em CPU section 50 from
t he program chain I nf or mat i nta@e ( PGCI T) 100 of FIG 12 in
the. selected title set 72. Fi‘helr d-o ata is stored

VTS_PGCIT_SRP

(Description order) -
Content '
VTS_PGC_CAT Video Title Set PGC category
VTS_PGCI_SA Start Address of VTS_PGC Information

FI1G 26

VTS_PGCI

Program- Chain General Information

(PGC_GI) ~-103
(Mondatory) -

Program Chain Program Map
(PGC_PGMAP) ~106

(Mandatory If VOB exists)
Cell Playback Information Table

(C_PBIT) _
(Mandatory If VOB exists)

Cell Position Information Table

(C_POSIT)
M t If VOB exi
(Mandatory | exists)| N 10 4

FI1G 27

~107




110 in the system ROM RAM section 52. According to the

pl ayback conditions, the system CPU section 50 determ nes a

. program chai n nunber (VTSPGC Ns), angle nunber (ANGNs), audio

~ stredm nunber, and sub-picture 5 stream nunber using the

. af orenenti oned nenus. . For exanple, the eleventh boxing match for a
. world : - chanpionship is selectqglaﬁsatitlefor a program chain
and it is determ neldGChaEl Japanese subti'tTés are di spl ayed as _

' sub-pictures with English narration. (Bescriptitye orger)sel ects an angle so
that a match bet weem tThe chanphRfeANd tnhe opponent” may be Vi ewed

| npressively. e t—SaE==01 ' tream
nunber are set in thE=rexr ‘i (AR ion 54
as shown in step s18GC_§ 5 Contemtaybhack start time is set in
the systemtine cl oBGCL#B_TIME eactPGE Rlagbagistlémepr ocessor _section 54,

vi deo decoder PGC_SPSRUCTR decodeGCERlib-aieusenS tiedm CGortgobder  62.
The start address WWTW’EW&%&%COMM

PGC_SP_PLT PGC Sub-picture Palette
C_PBIT_SA Start Address of C_PBIT
C_POSIT_SA Start Address of C_POSIT

F16. 28

PGC_PGMAP
Entry Cell Number for Program #1

Entry Cell Number for Program #2

Entry Cell Number for Program #n

FI1G 31

Entry cell number

Content
ECELLN : Entry Cell Number

FI1G 32

C_PBIT

Cell Playback Information #1 (C_PBI1)

Cell Playback Information #2 (C_PBI2)

Cell Playback Information #n (C_PBin)

FI16 33




nunber, or cell nunber, are stored in the system 20 ~ ROM RAM section
52. As shown in step S17, at the tine when a

preparation to read a video title set has been nade, the system
CPU-Section 50 gives a read command to the di sk drive section 30,
whi ch searches the optical disk 25 10 on the basis of the above start
address and' PGC nunber. By tpglfg d command, the cells 84 rel ated
to t he specified program chain ( ) are read one after

anot her fromthe optical disk 10, and are transferred to the data
RAM section 56 via the system CPU section 50 and system processing
section 54. The RGGaR8ferred ‘cell data includes a navigation pack
86 which is, as 5 ~ shown in FIG 8, the head pack of the video object
uni t (Vv 85. e naypgati opopack Is st d i n{oRt he

data RAM 56. Th reg:ztyr,bs;ﬂ%h}c magzé% pacggg& 5‘3)(?:76 pacKk & b25 04 ba%fd"
sub- pi ct ure pack Eﬂqun the vi dgg¥@bj ect uni Menu |ID

. ype

—F

b23  b22  b21 b20  big b18  bIT  bi6

PGC PGC
block mode block type

Program playback control

b15 bi4  b13  bi?2 b11 b10 b9 b8
Playback system

Copy flag management Application type
b7 b6 b5 b4 b3 b2 bl b0
Parental ID
PGC_CNT

The_structure of PGC is described.,
b23 b22 b21 b20 b19 b18 b17 b16

Res%aged " Number of Programs

b15 b14 b13  b12 b11 b10 bg b8

Number of Cells

bT b6 b5  bd b3 b2 bl b
Reserved (0) Number of Angles
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(VOBU) are distributed to the video decoder section 58, 10 -audio

decoder section 60, and sub-picture decoder section 62,
respectively. The individual decoders decode the packs and supply
theNMesulting signals to the D/ A and dat a-reproduci ng section 64.
As a result, a video signal is sent to the nonitor 6 and an audio
15 signal is transmtted to the %Ryﬂfﬂi 8, thereby starting
the display of images with sub-pictures. At the sane tine, the
reproduction of sound is started. If a key input is supplied
fromthe key/display section 4 or the renote controller 5 during

t he video 20C p and audi o reproduction, the key data acquired is stored
into the systeﬁk&&w4%}#see++ﬁﬁ7f2r—+%—%heﬁe4ﬂ?+ﬁrkey—————————++ﬁnﬁ—++om
the section 4.t _'_q determ-ned 'Qn'@%ﬁp <19 whet her or_not _a

pl ay- back endCofshge has been Cell Categenypl i ed fromthe drive section 30.
If the messag€_PBIM has beerCellPldylsatk Times det ermi ned whet her or not
a navi gati on CaE/GRUNEA been Trofst AdGEICof tee FrstVOBU in the CEPM RAM
section 52. FEINTRITGAT O PEC HadrEs s 5F the Last VOBU in the Cell

FlG 34

C_POSI

Cell Position Information #1 (C_POSIT1)

Cell Position Information #n (C_POSITn)

"F1G 35

C_POsSI
' Content
C_VOB_IDN VOB ID Number of Cell

C_IDN Cell ID Number of the Cell
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112 - transferred to the section 52, the |ogical sector

nunmber (NV PCK LSN) in the navigation pack 86 is stored as current
| ogi cal bl ock nunmber (NOALBN) into the syst em RAM ROM secti on 52

i n\step 20. 5 After the NV pack has been transferred, it is

det erm ned whether the NV pack is the last one in the ceII 84.

More precisely, in step S22 it is det2|fi5®d - whet her or not the NV
pack is the | ast navigation pack 86 in the cell 84. This is

effected by conpari r\?‘.guhﬁ%éﬁ start address (CLVOBU SA) of the cell
pl ayback tabl e ) 107 with the address (VPCKLBN) of the

navigation pack 86'e¥Heot ﬁ'?tWS‘%@ nd Pach hﬁnitaq'%b?ﬁe!rﬁ\?rmat l(or@a/ﬂiﬂfhcel !

84, control will rjeturn to ste e | ast
one in the cell 84 . cont S@ﬁ%@'fUTgkep S23. In st ep} S23 i; S

| ged on the bas.ifhﬁ?omaﬁ e#efah%;éua@ﬁaﬁ i Searth Pnfag i od 17 om

the key/display section 4 or the r controller 5 Jo-the system

CPU section 50. If| there 20 i's no angl e change, as shown fn_step S24,
it will be : ) : 1118

Video Title Set Menu Language Unit Search Pointer

(VTSM_LU_SRP)
Video Title Set Menu Language Unit
(VTSM_LU)
4 Video Title Set Menu Language Unit
VISM_PGC1_UT]I
: Contents
VTSM_LU_Ns Number of Video Title Set Menu Language Units
reserved RSV(0)
VISM_PGC|_UT_EA |End Address of VTSM_PGCI_UT
VTSM_LU_SRP
: Contents
VISM_LCD Video Title Set Menu Language Code
reserved RSV(D)
VTSM_LU_SA Start Address of VTISM_LU
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verified whether it is the end cell of the program chain (PGC) to

whi ch the cell 84 belongs. The verification is effected on the
basi s of whether the cell 84 shown in FIGS. 27 and 33 i's the end
ceMVin the 25 cel | playback information table (C PBIT) 107. Nanely,
the verification is achieved on the basis of the nunber of cells 84

constituting the programchain and th@2/55

126 Cl ai nms 1. A recording nediumconprising: (A a plurality of
data units which are reproduced in sequence, the data units each being
reproduced within a redet erm ned period of tine, each data unit

I ncl udi ng a data pack Y} and control pack, each of the data pack
arrays including mu[tirple data packs, the data packs conpri sing
reproduction data | VTS Menu Language Unit Information 1_111D

(VMGM_LU1)

VTSM_PGC! Search Pointer #1
(VTSM_PGCI_SRP 1)

_______________________________________________________

: A-111E
© VISM_PGCI Search Pointer #n )
(VTSM_PGCI_SRP #n)
VTS Menu Program Chain Information §1
____________________ (VISW.PeCl $0>
L A~ 111F

VTS Menu Program Chain Information #n

111¢ (VTSM_PGC! #n)

FI1G 40

VTSM_LUI :
Contents
VTSM_PGC_Ns Number of VISM_PGCs
reserved Reserved(0) |
VISM_LU_EA End Adderss of VTSM_LU
FIG 41
VTSM_PGC L_SRP
Contents
VTSM_PGC_.CAT VTSM_PGC Category
VISM_PGCI{_SA Start Address of VISM_PGCI
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I ncluding at | east one of video data and sub-picture data; and (B) at .

| east one nenu information, formed fromthe reproduction data, being used
for. confirm ng contents of the video data and for selecting fromanong the
Vi d%é data, the video data constituting part of the nmenu information
representing a background i mage, the sub- picture data constituting part

of the nmenu information representing or%z§§a selection itemand an action
item the control pack being posit before the data pack array

Wi thin each data unit so as to control reproduction of the reproduction
data, the control pack associated with a corresponding one of the video

data including coftrof data fqdr jcontjolling e sqrecqrom Tt —U-r-[-a(_:tion
itemrepresentgd b fha‘sub-pictld)re dPta. 2 Alrec¢rding di unt as
recited by cigijm 1, Wagrei m thg o contrpl dgta for contrfollipg the
selection it inckadep: pﬁ'or-sel ection|disglayjcol or infornmation
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representing a contrast and a col or of sub-picture data wused prior to

selection of the selection item after-sel ection display color
information representing a contrast and a color of sub-picture data used
afte¥ the selection of the selection item and selection item
position information representlng the position where each selection item-.
Is to be displayed. : A recoz% medium as recited by claiml
wherein the control data for controll JQg%e action itemincl udes:

prior-selection display color information representing a contrast and a
col or of sub-picture data wused prior to selection of the action item
after-sel ection display col or |nforwm@lon representlng a contrast and a
col or of sub-picture data—tset—after—the—sekeg ﬁt of —the action item and
selection itemposition information represen o posi-ti-op-where each

action itemis to be dPGhlGlyed. 4, A r&KHﬁEﬁﬁf&h&WQﬁW%@ﬂﬁr|5|ng
NSML_ AGLI Angle Information
HLI Highlight Information

FI1G 45

PCI_GI
Content
NV_PCK_LBN LBN of NV Pack
VOBU_CAT Category of VOBU
VOBU_S_PTS Start PTS of VOBU
VOBU_E_PTS End PTS of VOBU
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NSML_AGL |

Content
NSML_AGL_C1_DSTA Destination Address of Angle Cell Number 1
NSML_AGL_C2_DSTA Destination Address of Angle Cel! Number 2
NSML_AGL._C3_DSTA Destination Address of Angle Cell Number 3
NSML_AGL_C4_DSTA ~ Destination Address of Angle Cell Number 4
NSML_AGL _C5_DSTA Destination Address of Angle Cell Number 5
NSML_AGL _C6_DSTA Destination Address of Angle Cell Number 6
NSML _AGL .CT_DSTA Destination Address of Angle Cel | Number 7
NSML_AGL_C8_DSTA'  Destination Address of Angle Cell Number 8
NSML_AGL_C9_DSTA . Destination Address of Angle Cel!l Number 9
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a plurality of data units which are reproduced i'n sequence, the data units
each being reproduced within a predeterm ned period of tine, each
data unit including a data pack array and a '

12 control pack, - each of the data pack arrays including nultiple
data packs, the data packs conprising reproduction data including at

| east one of conpressed video data ang pi cture data, at |east one
menu information, formed from the video data and the sub-picture data,
being used for <confirmng contents of the video data and for selecting -

from anong the video dat t fie vildeo déta donstifuti hg part of the nenu
i nformation representing b c&ground i&pge, thacgub-picture dat a :
constituting part of the jenly = nfornmatign|represegtiing one of a selection
itemand an action item ZJthe_co1t§pl pack qgimg posi tioned before
the data pack array withjn ea%% data untt |so as|{t© ¢ontrol reproduction
of the reproduction data,|the¢ 2ortrol paek >
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associated wth a corresponding one of the video data i ncluding control
data for controlling the selection item or action itemrepresented by the
sup- pi cture dat a. 5. A recording nediumas recited by claim4, wherein
th control data for controlling the selection itemincludes:
prior-selection display color information representing a contrast and a
col or of sub-picture data used prioRgpg5%election of the selection item
after-selection display color information representing a contrast and a

color of sub-picture data : 129 used
after the selection of the selection item and selection item
position information representing the position where each selection item
is to be displayed. 6. A recording nediumas recited by claim4,
wherein the
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control data for controlling the action itemincludes: prior-section
di splay color information representing a contrast and a col or of
sub-picture data used prior to selection of the action item

af tef-sel ection display color information representing a contrast and a
color of sub-picture data used after the selection of the action item and
selection item position information rgﬁafsgnting the position where each
action itemis to be displayed. 7. cordi ng nmedi um conpri si ng:

‘a plurality of data units which are sequence, the data units
each being reproduced within a preffefierr d of tine, each
data unit including a data pack arr it | pack, each of -
t he data pack arrays including nmult , % he data packs
conprising reproduction data incltu e »f video data,
sub-picture data and audio data, & iSformation, forned
fromthe video data and the sub- pi g Ssed for confirning
contents of the video data and for ar®ng the video data,
" the video data constituting E:
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part of the nmenu information representing a background inmage, the
sub-picture data constituting part of the nenu information representing
one of a selection itemand an action item the control pack being
p_osi\ﬁ oned before the data pack array within each data unit so as to
control reproduction of the reproduction data, the control pack
associated with a correspondi ng one of28{H%i deo data including control
data for controlling the selection item or action itemrepresented by the

sub- pi cture data. 8] A refcorfling meldi um as rdcited by dlaim 7, wherein
the control data for gontfrol]ing the slel egtion ijt&m ing¢ludes: :
prior-selection display calor]intornatilon represeﬁt i | & dont rast and
col or of sub-picture dataj| used prior tlo sel e¢ti dnBof & h&Sdel ection item
after-sel ection display cdlorfinformatilon represlegt o) azcontrast and a
col or of sub-picture data + ®|c| O
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used after the selection of the selection item and selection item
position information representing the position where each selection item
is to be displayed. 9. A recording nediumas recited by claim?7,
wheLein the control data for controlling the action itemincludes:
prior-selection display color information representing a contrast and a
color of sub-picture data used prior28¢ 58l ection of the action item
after-sel ection display color informati.on

131 representing a contrast and a color of sub-picture data wused after

the selection of the action item ang — ggecqﬂmﬂﬂﬂf,
information representing the posit+qn where ®ach actioh;it SN be
di spl ayed. ~10. A reproducing appaLatgs_fqr&' rpdupky g . gnjormation
froma recording nedium where the recogdlng: um | r | data
units which are reproduced in sequerces ithe & units
reproduced within a =S gl . .5
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predeterm ned period of time, each data unit including a data pack array
and a control pack, each of the data pack arrays including nultiple data
packs, thhe data packs conprising reproduction data including at |east one
of ™~vi deo data and sub-picture data, at |east one nenu information fornmed
fromthe reproduction data being used _far_confirmng contents of the video
data and for selecting from anong t 30Vidfo data, the nenu information

i ncl udi ng a background i mage recorded as the video data and either a
selection itemor an action itemrepresented by the sub-picture data, the
control pack being positioned before the data pack array within each data
unit so as to control reproduction of the re cti at g——te coeri=f ol

t £ ¥
pack recording control data for controlling the&¢l egtfo ilten or |t he
action item the keprjoduci pg apparatus conprisighg: 31 ajrgaper {fey
readi ng reproductyon|data froma data pack affrayjaed co t&glfdata f@m a
control pack; (8 4d®irs} extractor for exflag {ng|vedeoR]agaf f Bm he
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reproduction data read by the reader; a second extractor for.
extracting sub-picture data fromthe reproduction data read by the reader;
an updating circuit for decoding the sub-picture data extracted by the
setend extractor based on the control data read by the reader fromthe
control pack; and a synthesi zing device for generating reproduced
menu information by synthesizing the BupHhcture data decoded by the
decoding circuit with the video data extracted by the first extractor.

11. A reproducing apparatus as recited by claim 10, wherein the data for

controlling the selection item includes: ~ prpor-segection gisplay
color information resenLtng ntra nd a eol or gk sub-picture data
used prior to sel ¢ctifn ofmt e seledqtion|it¢m —~—r |
di spl ay col or inf¢r i on 1iapre5ggting A _C ntrast-and |a_col or jof
sub- pi cture dat ag|uSeld ajt & |t he|sellectipis ¢f the| grl edt Son itgm ang
sel ection item @@%itipngniof miR og re@e% ting tAe  gogjtion |whereleach
selection itemis t-§ be di%o ayefl. ¢ = =z E
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12. A reproducing apparatus as recited by claim 10, wherein the data for
controlling the actioniitemincludes: prior-selection display color
information representing a contrast and a col or of sub-picture data used
priket to selection of the action item

133 - after-selection display color information representing a
contrast and a col or of sub-picture qu? sed after the selection of the
action item and action item po [ informati-on representing the
posi tion where each action itemis to be displayed. 13. A reproducing
apparatus for use with a recording nediumincluding plural data units
whi ch are reproduced in sequence, the data units each being reproduced"
within a predeterm ned period of tinme, each data unit including a data
pack array and a control pack, each of the data pack arrays including
mul ti pl e data packs, the data packs
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conprising reproduction data including at | east one of conpressed video
data and sub-picture data, at |east one nenu information fornmed fromthe
video data and the sub- picture data being used for confirmng contents of

t he~'vi deo data and for selecting fromanong the video data, the nenu

i nformation including a background i mage recorded as the video data and
either a selection itemor an action.§5ng5represented by the sub-picture
data, the control pack being positione efore the data pack array within
each data unit ggjas to control reproduction of the reproduction data,

t he control pack—ecording—comtTUot datqg O COMtToring the Selrection item
or the action item the reproducing a Jraths conpri si-ng- —a—t eader

for reading reprd8icti on data from a_dlGepenst lnfiarayatiad control data from
a control pack; SML A@Lfirst extract ané[@rm%ﬁmg@ibimg vi deo data fromthe
134 reproductio a3t gad by the Teqy . actor for

extracting sub- p{L’QE% tat-a—f-—am-t-he- Uggugeﬂ[,ehﬁzﬂf ﬂ?\ﬂi ) —t+he- r eader

SYNCI Syrichronus Playback Information
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DSI_GI
. Content

NV_PCK_SCR SCR of NV Pack
NV_PCK_LBN LBN of NV Pack

- VOBU_EA VOBU End Address
VOBU_IP_EA First |-picture End Address
VOBU_VOB_IDN VOB ID Number
VOBU_C_IDN Cell ID Number
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SML_AGLI

B Content
SML_AGL_C1._DSTA Destination Address of Angle Cel! Number 1
SML_AGL _C2_DSTA Destination Address of Angle Cell Number 2
SML_AGL C3_DSTA  Destination Address of Angle Cell Number 3
SML_AGL _C4_DSTA Destination Address of Angle Cell Number 4
SML_AGL C5_DSTA  Destination Address of Angle Cell Number 5
~ SML_AGL _C6-DSTA Destination Address of Angle Cell Number 6
SML_AGL _C7_DSTA Destination Address of Angle Cell Number 7
SML_AGL_C3_DSTA Destination Address of Angle.Cell Number 8
SML_AGL_C9_DSTA Destination Address of Angle Cell Number 9

FIG 6l

SYNCI
' Content
A_SYNCAOQto7 Target Audio Pack Address

SP_SYNCA Q to 31 VOBU Start Address of Target SP  pack
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an updating circuit for decoding the sub-picture data extracted by the
second extractor based on the control data read by the reader fromthe
control pack; and a synthesi zing device for generating reproduced
men’ i nformation by synthesizing the sub-picture data decoded by the
decoding circuit with the video data extracted by the first extractor.
14. A reproducing apparatus as reci te§4))y5cs ainmed 13; wherein the data for
controlling the selection item includes prior-selection display
color information representing a contrast and a col or of sub-picture data
E se

used prior to selection off th | ectidn Ttkem Ffter-selection.
di splay color information| representing a contragt and a col or of
sub-picture data wused aftler té% 5el ecti of t hg gglection item and
selection item position irfornggipn repreﬁenting the [ position where each
selection itemis to be dijspllayad 15T A reprcdgiing apparatus as
recited by claimi13, wherein tHe| data if & contrclk?ﬁg the action item
i ncl udes: : .
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prior-selection display color information representing a contrast and a
col.or of sub-picture data used prior to selection of the action item

1 4 OCT 1998

135 after-sel

di sb%ly color information representing a contrast and a col or of

sub-picture data wused after the selection of the action item and

action item pOSItIOI’] I nformati on repre3§1}§§g

the position where

ection

each

oduci ng apparatus for use with

action itemis to be dlsplayed
a recording mediumin ich ar [ in

sequence, the data units each bei ng reproduc@bmarm n a predeterm ned

period of time, each d

DS

SCO trol

ot S iy
pack, each of the data DNZO' ay-S .m,.wrﬁ§1

packs conprising reprdt data _and audi

' ma' ks jﬁhe dat a
V08 St A Sseny

i nformation forned frorhWBRAGDdeo data and theGQJklOBLﬂnSctant Aditheasbei ng

used for confirm ng comgnis?@f the

+20 VOBU Start Address

FWDA1S +15 VOBU Start Address
FWDAT4 +14 VOBU Start Address
FWDA13 +13VOBU Start Address
FWDA12 +12 VOBU Start Address
FWDAT1 +11 VOBU Start Address
FWDA10 +10 VOBU Start Address
FWDA9 +9 VOBU Start Address
FWDAS8 +8 VOBU Start Address
FWDA7 +7 VOBU Start Address
FWDAG +6 VOBU Start Address -
FWDAS +5 VOBU Start Address
FWDA4 +4 VOBU Start Address
FWDA3 +3 VOBU Start Address
FWDAZ +2 VOBU Start Address
FWDAT1 +1 VOBU Start Address
BWDA1 -1 VOBU Start Address
BWDAZ2 -2 VOBU Start Address
BWDA3 -3 VOBU Start Address
BWDA4 -4 VOBU Start Address
BWDAS -5 VOBU Start Address
BWDAG -6 VOBU Start Address
BWDA7 -7 VOBU Start Address
BWDAS -8 VOBU Start Address
BWDA9 -9 VOBU Start Address
BWDA10 -10 VOBU Start Address
BWDAT11 -11 VOBU Start Address
BWDA12 -12 VOBU Start Address
BWDA13 -13 VOBU Start Address
BWDA14 -14 VOBU Start Address
BWDA1S -15 VOBU Start Address
BWDA16 -16 VOBU Start Address
BWDAZ20 -20 VOBU Start Address
BWDAGO _ -60 VOBU Start Address -
BWDA120 . -120 VOBU Start Address

BWDAZ240 -240 VOBU Start Address
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video data and for selecting fromanmong the video data, the menu
i nformation including a background i mage recorded as the video data and
either a selection itemor an action itemrepresented by the sub-picture
date’ the control pack being positioned before the data pack array within
each data unit so as to control reproduction of the reproduction data,

the control pack recording control daB@g/H8 controlling the selection item
or the action d ar at us corrprl Si ng a reader
for reading reEb§M¢#@§€ W@%{) arr roI g ta from
a control packp31 t3Q i r stbét r act for ractgééa ataL Egm he
reproducti orf data read by tlhe reader;

136 a |SEcPWD extFA¢Dar for extr -picture data fromthe
reproduction da '§‘t g 'aéx@i' tthe read«ﬁ—&&ﬁj rt% Eﬂgdati ng circuit for
decodi ng t hg-sub-pi ¢Ture Jlta extracted by the second extractor based pn
the control Jma read Dy The reader fTom e contror pack, and

p23 b24  b25 b26  b27 b28 b29 b30
A-FWDn[23...16]

b15 bl4  b13  bi2  bll  b10 b9 b8
A-FWDn[15...8]

b7 b6 bS b4 b3 b2 b1 b0
A-FWDn[7...0]
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BACKWARD ADDRESS (BWDANN)
b31 b30 b29 b28 b27 = b26 b25 b24

V_BWD|V_BWD|

_Exist 1| _Exist 1 A_BWDn[29...24]

b23 b24  b25 b26 b27 . b28 . b29  b30
A-BWDN([23...16]

b15 b14  bl13 b12 b11 b10 bg- b8
| A-BWDN[15...8]

b7 b6 b5 b4 b3 b2 b1 b0
A-BWDN[7...0]
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a synthesi zing device for generating reproduced nmenu information by
synt hesi zi ng the sub-picture data decoded by the decoding circuit with the

vi deo data extracted by the first extractor. 17. A reproducing
apparatus as recited by claim 16, wherein the data for controlling the
selection item includes: prior-selection display color information

representing a contrast and a col or of3zﬁ$| cture data wused prior to
sel ection of the selection item sel ection’ di splay col or
i'nformation representing a contrast and a col or of sub-picture data used
after the selection of the selection item and selection item
position infg@npgpi on representing the position where each selection item

is to be di SQEQE@C" UNITL8. A=reproducPAQK4R0ABBYTEYs—teeited by claim 16,

wher ei n t he gata—for—cont r ol
prior-sel ect]i oONVUP&SIKay |col dPAOK orrmcm r e§UBSPICTURE| contrast and a
col or of sub~pirgGr] 4l ran of thelaction item
af t er - sel ectli gn\? Pé&@y col m or maﬁég%ﬂ “DATA _
V PACK . [LSUB-PICTURE PACKET -~
SP PACK |-———+— =i /
——— | !
A PACK | / i /
HEADER| DATA !
V PACK (SP DATA {)
SPPACK fr———e_ __
L'\:__/ r’ o ;
: ; SUB-PICTURE
| |iEADeR| DATA 2
| (SP DATA 2)
| e i
| f
| |
SUB-PICTURE| SUB-PICTURE
DATA | DATA 2
PIXEL DATA DISPLAY CONTROL
(RUN-LENGTH DATA) SEQUENCE TABLE
(PXD) (DCSQT)
[ , . ' // |
- ;__ { SUB-PICTURE UNIT /,/ . ﬁ'
SUB-PICTURE / |
UNIT HEADER / '
{SPUH) // :
| / |
/ |
/

DCSQ 0| DCSQ 4 | ——————— |

FI16G 67



137 representing a contrast and a color of sub-picture data wused after the
sel ection of the action item and action item position information
representing the position where each itemis to be displayed. 19. A
repeoduci ng met hod for reproducing nmenu information froma recording
medi um where the recording medium includes plural data units which are
reproduced in sequence, the data uni ?8/3?5'1 bei ng reproduced within a
predet erm ned period of time, each dara I't including a data pack array
and a control pack, each of the data pack arrays including nultiple data
packs, the data packs conprising reproduction data including at |east one
of video dat§gp&ﬁub- pi cture data, at |east one nenu information fornmed
fromthe vided dard’and the sub-picture data being used for canfirmng
contents of the video data | and for selecti nq—;a‘nrtgm@rmng t he vi deo dat a,
the menu information including a background 1 mage recorded as the

SPDSZ Size of sub-picture unit

SPDCQTA _ Start Address of Display Control Sequence Table

F 1 G 68

DCSQT
Contents
DCSAQOD ‘ Display Control sequence 0
DCSQ1 ~ Display Control sequence 1
Display Control sequence n
DCSa

Contents

SPNDCSQA Address following Display Control Sequence

SPDCCMD I Display Control Command 1
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video data and either a selection itemor an action item updating the
sub-picture data extracted based on the control data read fromthe contro

pack; and generating reproduced nmenu information by- synthesizing the
sub-fpi cture data updated with the video data extracted. 20. A :
reproduci ng nethod as recited by claim 19, wherein the data for
controlling the selection itemi ncl udgg:/ss prior-selection display
color information _ - : 138 representing a
contrast and a color of sub-picture data wused prior to selection of the
selection item af per-sel ection display color. information
representing a contrast Bhd a color of sub-picture data used after the
sel ection of the selectifh item and . sel ection item position
information representd gg{ he position where each selection itemispNo be
di spl ayed. 21. A ¥%eP! gducing nethod as recited by claim19, wherein
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the data for controlling the action itemincludes: prior-selection

di splay color information representing a contrast and a col or of
sub-picture data used prior to selection of the action item '

af t\er-sel ection display color information representing a contrast and a
color of sub-picture data used after the selection of the action item and
action itemposition information repr Qyth%Hg the position where each
action itemis to be displayed. 22. A reproduci ng net hod for reproducing
menu i nformation froma recording nmedium where the recording nedi um '
includes plural data units which are reproduced in sequence, the data
units each being reproduced within a predeterm ned period of tine, each
data unit including a data pack array and a gontrol pack, each of the data
pack arrays including multiple data packs, tgé2data packs conprising
reproduction data including at |east one of “dm@pressed video data and
sub-picture data, at |east one 2=

i

FROM
D/A AN
REPROD
SECTIO

; ;
F z
. w H
o @ ' H31S1934 13TIvd HO0D |
! i
N -
R_IE |
5 = |
23 ¥OL03 S g
[ i
BE !
! — o !
'—lu .
i T N x © :§
! i
i N ™ g
i i
- m -
M = o = o | O w
o i - S~ uJ S Wi | — =€
< i = o — S . -
a <= Sk a b i B E
e W oc =R’ CH e
< i £ O o e & = 8
=5 > < D b X - i
S a R S i
< 5 S o i
= ! S50 = = = ]
g S=8 E= 5= a
i T - = ad = i
e EEo o i
i T8 B i
i i
! !
i i
i i
i i
i i
'--_. 1
w
—
= & i <
= — S b—
—_ D = =
I O W< oo
@ o=
rE82oS N
<xO>E & r

F IG.



139 nenu information formed fromthe video data and the sub- picture data
bei ng used for confirmng contents of the video data and for selecting
fron1anDng the video data, the menu information including a background
e recorded as the video data and either a selection itemor an action

|ten1represented by the sub-picture data, the control pack being
positioned before the data pack array \{m({tggn each data unit so as to
control reproduction of the reproduc ata, the control pack including
control data for controlling the selection itemor the action item the
repr oduci ng nmet hod conpri si ng: eproduction data froma data
pack array and control data from a-ees pack; extracting video
“data fromthe rpnrndllr‘flnn data_read fr]/nm'rhe dat a na(‘k array,

extracting sub- piSHAREH fcOR d | TLb rSEAREHr ROINTERC TABLE (T%t SRATOFG OF om | h giiata
pack array; VIDEQMANAGERNE1 sub- pi cture data extracted based on S@
control data read Tronltne contr ol paCK‘ and generdllng‘TEpTDduced

. I l/ mura dat A sindat od \M
menu informt %%j%g?ﬁ{lf_ TOTAC NUNBEROF TITLES FHON TOE NUMRER Se—WH the
OF TITLE SEARCH POINTERS OF TITLE SEARCH POINTER ~~S52
TABLE INFORMATION (TT SRPTI) 92

V

ACQUIRE THE NUMBER OF CHAPTERS (PROGRAMS) FOR EACH TITLE
FROM PART-OF-TITLES (PTT Ns) OF EACH TITLE SEARCH POINTER |~S$53
(TT SRP) 93

v

- SEARCH FOR VIDEO TITLE SET DIRECT ACCESS POINTER TABLE -~ S54
(VTS PTT SRPT) 99 OF EACH VIDEO TITLE SET 72

v

ACQUIRE THE NUMBER OF AUDIO STREAMS FOR EACH TITLE FROM
THE NUMBER (VTS AST Ns) OF AUDIO STREAMS AND ACQUIRE THE
NUMBER OF SUB-PICTURE STREAMS FOR EACH TITLE FROM THE [ ~S95
NUMBER (VTS AST Ns): -

v

ACQUIRE LANGUAGE OF EACH TITLE FOR EACH AUDIO STREAM FROM |
AUDIO. LANGUAGE CODE FOR EACH AUDIO STREAM OF AUDIO ~~S56
STREAM ATTRIBUTE (VTA AST ATR)

!

| ACQUIRE LANGUAGE OF EACH TITLE FOR EACH SUB-PICTURE STREAM
FROM SUB-PICTURE LANGUAGE CODE FOR EACH SUB-PICTURE STREAM |~s57
OF SUB-PICTURE STREAM ATTRIBTE (VTS SPST ATR)

v

SEARCH FOR VIDEO MANAGER MENU PGC| UNIT TABLE "
(YMGH PGCI UT) 81 OF VIDEQ MANAGER 7' 358

v

'SEARCH FOR VIDEO MANAGER MENU LANGUAGE UNIT SEARCH
POINTERS (VMGM LU SRP) 81B MHERE THE SAMELANGUAGE CODE AS |~ S59
A LANGUAGE . SET IN REPRODUC ING APPARATUS IS DESCRIBED

W
SEARCH FOR MENU ID DESCRIBED FOR EACH CATEGORY
(VMGM PGC CAT) OF PROGRAM CHAIN OF EACH VIDEO MANAGER MENU | _
OF VIDEO MANAGER MENU PGC {NFORMAT ION SEARCH POINTERS S60
(VMGM PGCl SRP) 81E

Fle 73 O




23. A reproducing nethod as recited by claim22, wherein the data for

controlling the selection itemincludes: . ~ prior-selection display .

color information representing a contrast and a col or of sub-picture data

used~prior to selection of the selection item after-sel ection

di splay col or information ~ 140

representing a contrast and a col or ot429@55icture data wused after the

sel ection of the selection item and Selection item position.

informati on representing the position where each selection itemis to be

di spl ayed. 24. A reproducing nethod as recited | ai m 22, wherein the

data for controlling the action itemincl udes: ~Pri or-sel ection

di splay color information wepr@g\enisng a contrast a col8gi of

sub-pi cture data used pri?ﬁEggwpe[ection € adhign 1
o]

after-sel ecti on%ﬂ'dspl ay co I OMENUEPRESENTt ORJT [ LEOMENIAST
col or of sub- pi daure dat a PRESENT?

STORE START ADDRESS (C FVOBU SA) o
OF TOP VIDEO OBJECT UNIT (VOBU) TAEIS-ENMENU IS
85 DESCRIBED IN VIDEO MANAGER PRESENT

MENU PGC [NFORMATION (VMGM PGCi)
81F CORRESPONDING TO MENU (D OF
MAIN MEN

\ 5353
STORE START ADDRESS (C FVOBU SA)
OF TOP VIDEO OBJECT UNIT (VOBU)
85 DESCRIBED IN VIDEO MANAGER
MENU PGC INFORMATION (VMGM PGCI)
81F CORRESPONDING TO MENU ID OF
TITLE MENU '

~]

r_______;ﬂ

SEARCH FOR VIDEQ TITLE SET MENU PGC! UNIT TABEL S64
VTSM PGC UT) 111 FOR EACH VIDEO TITLE SET 72 -

V.

SEARCH FOR VIDEO TITLE SET MENU LANGUAGE UNIT SEARCH S65
POINTERS (VTSM LU SRP)111B WHERE THE SAME LANGUAGE CODE K
AS A LANGUAGE SET IN REPRODUCING APPARATUS |S DESCRIBED

!

SEARCH FOR MENU {D DESTRIBED FOR EACH CATEGORY
(VTSM PGC CAT) OF PROGRAM CHAIN OF EACH VIDEO TITLE SET | sg6
MENU OF VIDEO TITLE SET MENU PGC INFORMATION SEARCH
POINTERS (VTSM PGCl SRP) 111E

S67

SUB-PICTURE
MENU, AUDIO MENU, ANGLE MENU, CHAPTER
MENU PRESENT?

YES ¢ 568

STORE START ADDRESS (C FVOBU SA) OF TOP VIDEO OBJECT UNIT

EVOBU) 85 DESCRIBED IN VISM PROGRAM CHAIN |NFORMAT!ON '
VTSM PGCI) 111F CORRESPONDING TO MENU ID IN MEMORY TABLE

56A AS START ADDRESS OF CORRESPONDING MENU

"END

FIG T4



e

/
used after the selection of the action item and action item position
I nformati on representing the position where each action itemis to be
di spl ayed. 25. A reproduci ng net hod for reproduci ng nmenu infornmation
froma recordi ng medi um where the recording nmedium includes plural data
units which are reproduced in sequence the data units each being
reproduced within a predeterm ned pey tlne each data uni t |nclud|ng
a data pack array and a control pack arrays
including nmultiple data pac5§ t he data p %§§§§gﬁgF eproducti on data
I ncluding at | east one of @eo data, sub- and _audi o data, at
| east one nenu infoynmation formnmed frdmtdwe:vggweg ot goRtnd t he fsub-
pi cture data being usedMNﬂ ME(NHfl rming coESERIBEPTIN GM \Wadgo data and for

sel ecting from anong
REPLACEMENT SHEET C FVOBU SA OF Qﬁ” the renu
TlTLﬁ(q’{rE%‘Hnd | mage DESER I BRRY lNag&@ &0l ded data and

i nformation includin
ei ther a selection ifemgp|GMENGLOPN C FVOBU SA OF VOBU

L IIC VI UUTUC{L a

TITLE 1 DESCRIBED IN VMGM PGCI
AUD!O MENU OF C FVOBU SA OF VOBU
TITLE 2

DESCRIBED IN VMGM PGCI

AUDIO MENU OF

C FVOBU SA OF VOBU

TITLE 1 DESCRIBED IN VMGM PGCI
AUDIO MENU OF C FVOBU SA OF VOBU
DESCRIBED IN VMGM PGCI

TITLE 2

SUB-PICTURE MENU

C FVOBU SA OF VOBU

OF TITLE 1 DESCRIBED IN VMGM PGCI
SUB-PICTURE MENU C FVOBU SA OF VOBU
OF TITLE 2 DESCRIBED IN VMGM PGC|

1

ANGLE MENU OF

C FVOBU SA OF VOBU

TITLE 1 DESCRIBED IN VMGM PGC!
ANGLE MENU OF C FVOBU SA OF VOBU
TITLE 2 DESCRIBED IN VMGM PGCI
FI1G6 75
MAIN MENU

1 TITLE 1013

2 CHAPTER 20f5

3 AUDIO JAPANESE

4 SUB-PICTURE ENGL | SH

5 ANGLE 10f3 }~6

FIG 76 6 LANGUAGE
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"itemrepresented by the sub-picture data, the control pack being
positioned before the data pack array within each data unit so as to
-control reproduction of the reproduction data, the control pack including
cotrol data for controlling the selection itemor the action item the

r epr oduci ng ‘nmet hod conpri si ng: readi ng reproduction data froma data
pack array and control data froma cczmrﬁ pack; extracting video
~data fromthe reproduction data read ‘6 qrmadata pack array;

extracting sub-picture data fromthe reproduction data read fromthe data

pack array; updating the sub-picture data extracted based on the
control data read fromthe control pack; and gener at'i ng reproduced
menu i nformation by synthesizing the sub-picture data updated with the
video data extracted. 26. A reproducing nethod as recited by claim 25,
wherein the data for controlling the selection itemincludes:
prior-selection display;£Q Qhtbfa2 iRt 1 on r-epresenb’hggtéar qg%ﬁf’l’asttioﬁnd 2|
color of sub-picture data
.\.‘.\-:/’ | .

?E%E%L-1)from New York l 1Metropol itan

T ' | ||2Manhattan |

*lﬂﬂ 2)from Par s [ 3)5th street

RUILEEV A '

FIG 77A FIG 778

Audio information . Subtitle information
1DEngl ish [1DEnglish |
{2)French | 2French
3) Japanese '

FIG T77C FI1G 77D

Angle information

Dleft
[2)Right ]
3)Center

FIG T7E



used prior to selection of the selection item after-sel ection
display color information representing a contrast and a col or of
sub-picture data used after the selection of the selection item and
142 selection item position informati on representing the position
where each selection itemis to be displayed. 27. A reproduci ng net hod

as recited by claim?25, wherein the Fpr controlling the action item
i ncl udes: prior-selection display col’or information representing a

contrast and a col or of sub-picture ' prior to selection of the
acti-on item after-sel ection di sSgFA§T col r informati on representing
a contrast and a col or of sub-pict ed after the selection of the

ti it FOm YA t th
o i1on' aher 4 ML IO T, YT Ve ORI L
F Ryt T

medi um as recit
SEEK OBJECT ADDRESS BY DISK DRIVE SECTION ACCORDING TO}|.~S2
READ COMMAND AND START ADDRESS

: T
SEQUENTIALLY READ CELLS OF PROGRAM CHAIN (PGC) AND ] _-S3
STORE THE DATA (N RAM SECTION

*’ .
TRANSFER PACKET DATA OF VIDEO PACK, AUDIO PACK AND SUB- {,-84

PICTURE PACK TO VIDEQ DECODER SECTION, AUDIO DECODER
SECTION AND SUB-PICTURE DECODER SECTION AND SEND PCl
DATA AND DS! DATA AS PACKET DATA OF NAVIGATION PACK T0

DATA RAM SECTION
1

DETERMINE HIGHLIGHT INFORMATION CORRESPONDING TO S5
DISPLAY BUTTON ACCORDING TO PCI DATA STORED IN DATA Fﬁ
RAM SECTION

I]
OUTPUT X-, Y~COORDINATE VALUES INDICATING RECTANGULAR
AREA COORESPONDING TO EACH BUTTON TO HIGHLIGHT AREA [~ S6
SETTING/ DISCRIMINATOR SECTION AND OUTPUT HIGHLIGHT
COLOR AND CONTRAST VALUE RESPONSIVE TO HIGHLIGHT
INFORMATION COORESPONDING TO SCANNING POSITION TO
HIGHLIGHT COLOR/ CONTRAST SETTER

1

DETERMINE SPECIFIED HIGHLIGHT AREA ACCORDING TO X-, r*S?
Y-COORD INATE VALUES INDICATING RECTANGULAR AREA
(SPECIFIED HIGHLIGHT AREA) DISPLAYED BY OPTIONAL ITEM

AND X-, Y-COORDINATE VALUES OBTAINED BY RASTER SCANNING

., I.E., PIXEL DATA X-, Y-COORDINATE VALUES AND SUPPLY

SWITCHING SIGNAL INDICATING HIGHLIGHT SECTION TO SELECTOR
_ ' 1

SET HIGHLIGHT COLOR AND CONTRAST VALUE TO HIGHLIGHT  |-~S8

COLOR/ CONTRAST SETTER IN RESPONSE TO X-, Y-COORDINATE

VALUES OBTAINED BY RASTER SCANNING
L

OUTPUT DEFAULT DISPLAY COLOR AND CONTRAST FROM DEFAULT _~S9

.| COLOR/ CONTRAST SETTER OR COLOR AND CONTRAST OF

HIGHLIGHT TIME FROM HIGHLIGHT COLOR/ CONTRAST SETTER

SELECTIVELY BY SELECTOR

1
OUTPUT SIGNAL RESPONSIVE TO COLOR AND CONTRAST SUPPLIED|_ - s10
FROM SELECTOR BY COLOR PALLET REGISTER

FIG 78 (®0 )




or 7, wherein said control pack includes highlight information,
said nenu information includes video data for providing the background
i mage of a nenu and sub-picture data for providing one or nore buttons in

t he\renu, any one of said buttons serves as the selection item by
highlighting said any one button according to said highlight information,
and the highlighted button of t%fslaection I tem becones the action
item by changing a state of the button. 29. An information recording
medi um having a data recording area in which a video manager and at | east
one video title set are recorded, wherein at | east one of
said video nmanager and said video title set includes information of a
menu; said nenu_contains a background i mage and an i mage of one or
more selection i tllis Ml ol Bbr indicati ra a
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status of a user selection; said video title set .contains a video

obj ect set, said video object set contains at |east one video object

unit, each said video object unit is forned fromone or nore packs

i nchadi ng a navi gation pack, a video pack, and a sub-picture pack;

said navigation pack is arranged at a starting position of arrangenent of
said packs, and said navigation pack & qrytgﬁns pl ayback control data; and
sai d playback control data contains highlight information for highlighting

sai d button. 30. Arecording nmediumas in claim?29, wherein said
hi ghl i ght information contains highlig general information, a button
color information table, and a button formation table. 31. A
recordi ng mediumas in claim 30, wherei said button information
tabl e includes button information, an said button jnformation
i ncludes button position information for indicating pgsition of the
correspondi ng . L
(&) o
— w
| T m :
o e 2
L = =| |© —
(] — o m :
o N2 | af< (3
= z|3 al s
- .C/)
- o
Q
o
a0
ma
21 |a ©
O >'
I x| | b
o] | o
: D
= S
= > (o]
[-+]
.*'_‘. <{ m .
= 10 E Q O
© 2| o —_
® o
=1 al< L.
= | a0

FIG.



144 32. A recording nediumas in claim31l, wherein said button

I nformation table includes adjacent button information for describing a
direction of a next selection for a button which is in the user selection
st af™s. 33. Arecording nediumas in claim30, wherein said button
information table includes a button command for describing a command to be
executed when the button in the user gﬁ%ps?gon status is activated. 34.
An apparatus as in any of claims 10, 1 6, wherein, said control pack
i ncl udes highlight information, sai d menu information includes video

data for providing the background 'QEQGS¢BR¢ neDu g g sub-picture data
for providing one or nore buttons'in | ny one of said
buttons serves as the—seteet+op—tem U

ni rr| —~a—at ot butt on
according to said fhighlight AR IVMGloéA % ﬂ)ég T d lé

]
L DETERMINE TITLE SET TO BE REPRODUCED  |~Si3

l
READ C_PBIT DATA CORRESPONDING TO TITLE SET TO

BE REPRODUCED AND STORE T

~S{4

DETERMINE PLAYBACK START PGC NO.. ANGLE NO., l_gis
AUDIO STREAM NO., AND SP STREAM NO.

SP STREAM NO., A STREAM NO., AND START STC

SYS-PRO SECTION 54 | _S16

START ADDRESS AND PGC NO. —— SYSTEM ROM/RAM

SECTION 52
®- =

READ COMMAND — DRIVE SECTION 30 —S1{7
5 _
O NO si9
PLAYBACK END ? - YES

NO

| | {520
NAVIGATION PACK

TRANSFER COMPLATED 2

|&—— s s

NV_PCK_LSN — NOWLBN,
VOBU AND ADDRESS —— ENDLBN

12

: S22
NG END NAVIGATION
PACK IN THE CELL ?
YES (S23

ANGLE CHANGE PRESENT ? YES

§7?A"_______________,,.:%EQ_E__________i§gf____;_
' END CELL IN THE PGC 2

YES
NOWPGC — NOWPGC+ 1 §25
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t he highlighted button of the selection item becones the action item by

changing a state of the button. 35. A reproducing nethod as i-n any of
claims 19, 2 or 25, wherein, said control pack includes highlight

i nf Oerat i on, said nmenu information includes video data for providing
t he background i mage of a nenu and sub-picture data for providing one or
nore buttons in the nenu, 49 /55 145 any
one of said buttons serves as the selection item by highlighting said any
one button according to said highlight information, and t he

hi ghl i ghted button of the selection item beconmes the action item by
changing a state of the button. 36. An encodi ng nethod for encodi ng data

to be recorded in an information recordi ng medium said recordi ng nmedi um
having a data recording area for recording a video nmanager and at | east
one video title set, said encoding nethod

1 ' S27
NOWLBN -—NEXT CELL ADDRESS
{SEARCH FOR C_PBIT DATA)

S28
NOWLBN :ENDLBN+1 '
5529

- READ END ADDRESS SET COMMAND — DRIVE SECTION 30
1
CONTINUQUS READ COMMAND —= DRIVE SECTION 30 330

©
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conprising said steps of: recei ving video data and sub-picture data;

encodi ng said video data and said sub-picture data; di viding contents
of the encoded video and sub- picture data into corresponding one or nore
vi de6 packs and one or nore sub-picture packs; arrangi ng sai d video

packs and sub-picture packs and appending a navigation pack to define a

- video project unit, wherein said naviwﬂ?g pack includes playback
control data and is disposed at a begi position wthin said video

obj ect unit; formatting a pl ural i(hy of said video object units to
define a vi deo obj ect set; and fo tting a plurality of said video
object sets to define sald \‘Bl?d{eo title et wherern at Tgast one of
sai d video manager and sa ge -3
i nformation, said n'en baekgTound 1 nage, at
| east one
(S32
STOP SCREEN DISPLAY 6
{533 1
DATA TRANSFER STOP COMMAND DRIVE SECTION 30
i .
(  END )~ S54

540 - |
ANGLE DATA PRESENT ? (54
| INO ANGLE DATA®

S42~[_CHANGE ANGLE NUMBER | LI2 D'?"é;“”

|

S43~ NEXT CELL ADDRESS
S44 (RETRIEVE ANGC DATA BY ANGLE NO. )
1

1
PERFORM PAUSE PROCESS ON V,A(MUTE) ,
AND SP. SPOT STC. CLEAR EACH BUFFER

3451 | L
DATA TRANSFER STOP COMMAND —— DRIVE SECTION 30
5463 i

READ COMMAND (NOWLBN,NO END ) — DRIVE SECTION 30

347
“PLAYBACK END 7
S48 - NO

NV PACK
TRANSFER COMPLETED ?

YES

SET SYNCHRONIZING DATA IN EACH DECODER.
EACH STC — NV PCK SCR

S50 7
STOP PAUSE PROCESSING OF V,A (MUTE ), AND SP. START STC

®

549)
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menu sel ection iteminmge, and at |east -one nenu status button for

i ndicating a status of a user selection, and wherei n sai d pl ayback
control data includes highlight information for highlighting said status
butN-6n. 37. An encoding nethod as in claim36, wherein- sai d

hi ghl i ght information contains highlight general information, a status

button color information table and a 5%&5 s button information table..
38. An encodi ng nethod as in claim 373 ein said status button
information table includes status button information, and said status
button information includes - status_button information for indicating a
position of the correspondi ng st af qn_i aid nmenu. 39. An
encodi ng method as in claim 38, wh¢ |Sgtlb& LD\_,éQ id status button
information table includes adjacertt /statasTbution information for
describing a direction of a next selectign for a Status button which is

in the user selectgmgn sta/tys. 2064,9' A?19n§gdi ng methd i elai m 37,

-~

wher ei n \ - { R ™
| |
VTR VENC COMP | !
T T VIDEO ! 216 1
202 © 207 I 2H ' 214 '
N NN D L D
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said status button information table includes a status button command for
describing a status command to be executed when the status button in the
user selection status is activated. . _

134~ bei ng reproduced in the same tinme zone as said video

.data on the data area of a recordi ng nedi um havi ng a. managenent
area on a partial area and a data ar &p the ot her area
conprising the steps of: 5 supplying as the video data a

background i mage of at |ea . or mati on corresponding to
vari ous contents of said Vi deo gapRTused §n the case of

confirmng or selecting said conten | at a;

suppl ying sub-picture data as the selection item 10 or the action item

of said nmenu information capabl e of bei ng reproduced in the sanme
time zone as the video trat-a—

’ STSO ' 8734
SET PARAMETERS FOR ENCODING SET PARAMETERS FOR
VIDEO DATA AND AUDIO DATA, ENCODING SUB-PICTURE
STORE SOME OF THE PARAMETERS,|| DATA, STORE SOME OF
AND USE THEM IN FFMT THE PARAMETERS, AND
USE THEM IN FFMT

STH
{

: S75
. PRE-ENCODE VIDEQO DATA, | {

THEREBY CALCULATING AN _
OPTIMAL SIZE FOR CODES ENCODE SUB-PICTURE DATA

INTO WHICH VIDEQ DATA
SHOULD BE DISTRIBUTED

S72
{

ENCODE VIDEO DATA BASED ON
THE CODE SIZE ,AND ENCODE
AUDIO DATA AT THE SAME TIME

573
l §

FURTHER ENCODE A PART OF
VIDEO DATA ,IF NECESSARY

C:END )
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encodi ng the video data supplied; ' encodi ng the sub-picture

data supplied; 15 designating the control content of the

sel'ection itemor the action itemof said nmenu information
gerérating a control data of the selection item or the action item
desi gnat ed; and recording the video data encoded, the
sub-picture 20 data encoded and 9%€ 3ntrol data generated on the data
area of said recording nedium 15. A recording nethod

according to claim 14, wherein the control data of said selection
item I ncludes: 25 prior-selection display color

I nformati on representing a contrast and a color of sub-picture data.

used prior to selection of the sg
135 after-sel ection dlmw col oy information
representing a contrast and a col re data

|

GENERATE A DATA CELL AND FORM
CELL PLAYBACK INFORMATION ~-S76

SET CONFIGURATION OF DATA CELLS
FORMING A PROGRAM CHAIN , SET
ATTRIBUTES OF VIDEO DATA , ~S77
SUB-PICTURE DATA AND AUDIO DATA,
AND GENERATE VTSI_MAT AND VTS_MAPT

DIVIDE COMP VIDEO ,COMP AUDIO AND
COMP SUB-PICTURE INTO PACKS, AND
INSERT NV PACKS; EACH FOR ONE ~S78
VOBU, SO THAT DATA ITEMS MAY BE

REPRODUCED IN THE ORDER OF TIME CODES

C e )
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| used after the selection of the selection item and
item position information representing

selection itemis to be

method according to claim 14,

‘action itemincl udes:
information 10
used prior to selection

di splay col or information

sub- pi cture data
15
position where each act]

repr esentl ng a COI&

sel ection item position

sel ection

5 t he position where each

di spl ayed. 16. A recording
wherein the control data of said

q

of the action item
presenting ontrast and a col or of

thesg'élﬂé'ctlon of the action item and
resenting t he

on |tem|s t o_be diispl ayed. 17. A

r-sel ection display color
485and a col or of sub- pi cture data
' after-sel ection

pI’I

used aft

recordi ng nmet hod accord
data area recording vidgeo
bei ng reproduced in the| s
divided into a plurality
programchain is

sai d
MQA@BE L§’<§ % A Uﬂbﬁﬁat% capabl e of
i@ S i deo da 989
aﬁﬂ recorded; said each
cUﬁEofSéEESf OE p‘fUu’Ez:B ity of prograns,

aid one
arartty or certs,—sard—one cer—TsT 25

e

pr ogram has a p

e having a nl urallt\l

P

rded in
of packs,

a hierarchical structur

GENERATE VIDEO MANAGER

FROM PARAMETERS AND VIDEO TITLE
SET INFORMATION

~-S5 81

MERGE VIDEO MANAGER, VIDEO
TITLE SET IN THE ORDER MENTIONED ,

THEREBY FORMING LOGIC DATA TO BE 582

FIG.

RECORDED ON_THE DISK
C o )
( START )

90

DIVIDE LOGIC DATA INTO UNITS EACH MADE
OF A PRESCRIBED NUMBER OF BYTES, AND
GENERATE ERROR-CORRECTING DATA ITEMS
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each pack is conposed of video data pack,
sai d nanagenent ar ea

control data pack,
Has Been Repl aced

releef ds managenent information for managi ng program

program cell and pack of said data a

information is a title nmenu corresponé%r{g55

data pack and
Thi s Sheet
l 1111111111111212222232311138
chai n,
sai d nenu

sub-picture

a

to each program chai n,
program nmenu corresponding to 5 each program and sub-picture data
menu correspondi ng to the sub-picture data. . 18. A
recordi ng nethod for recording at | east one video data, at |east one
sub- pi cture data capabl e of - 10 bgrmgTEeproduced T TNg sane tine zone

" as said video 10 data—and/at | east RDISKaBUAY Rt a capablje of being

reproduced in the sane
area of a recording nedMN

» ASasa

g a mah

G GEREERRTy | 308 data
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SYSTEM
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: 4 st . s
area on a partial area and the data area on the other _ area -

conprising the steps of: 15 supplying as the V|deo data a
background i mage of at | east one nenu |nT FVIERD ) n0|§g to
- various contents of said video data u Q%ﬁg u» aced .S
confirmng or selecting said content of the vi pag d """ 1>g {
suppl yi ng sub-picture data as the sel ection |t qj & éhﬂ
of said menu information capabl e of @Gﬁcéﬁg?ﬁ ‘t'he fSare
time zone as the video dat a; yln d1o“ﬂé?§ '''''
corresponding to said video data capgb} e of bei ng reorod t he
same tinme zone 25 as said video dat a; & DATE OF EEGB Hfﬁg‘(&'d
data supplied, the sub-picture dat a supplled and audi o data
suppl i ed; 137

desi gnating the control content pgkciBguse! 8% t3k Inventioht€m or the
action itemof said nmenu information; ' :
- The object of present invention is to provide
a reprodqcing apparatus which can respond with small
burden on the apparatus real time responsive to the
5 user’s selected result by utilizing video data having
video data and sub-picture data;

The other object of the present invention is to
provide a reproducing apparatus in which_various menus
can be easily formed.Py altering highlight information

10 corresponding to the églection item or action item of
sub-picture image, néme1§ the color and the contrast of
the character according to tﬁ% video data as the
background-image 6f the meénu and the sub-picture data
of the selection item or action item of the menu.

To accomplish the f&regoing object, according to the
invention in a first aspect, there is provided a
recording medium comprising:

(A) a plurality of data units_which are reproduced in
sequence, the data units each being reproduced within
a predetermined period of time,

each data unit including a data pack array and




generafing the control data of the selection item or the action
| tem desi gnat ed; and 5 recordi ng the video data encoded, the
sub-picture data encoded, audi o data encoded and the control data
. generated on the data area of said recordhng medi um- 19. A
recordi ng net hod acemtdiolg gacckg! ai m 18, a wherein the control data
of said selection item 10 I ncl udes: - prior-selection

di splay color informati @kch of the depeepactki rg raysoimadsidiangd mltdple of
sub-pi cture data used prior to selection of the selectloq item
after-sel ection di Spitay pasksr, itheodata Packss comprisymes arepnoguatdomt r ast
and a col or of sub-picture _dat.a used after the selection of the
selection item anfata including ageleastoRne &f yisieo @atiankadsubon
representing . .the %Psition where each selection itemis to be

di spl ayed. 20 pictuxg dakaie@Pfdi ng met hod according to claim 18,
wherein the control,_data o& sai.d action iteglincludes:

prior-selection di SPay 2olt§RSEnPELNEERY, intormationa, fozard §gom &6t r ast

- R . [ | egtion of the
gg?ignfggﬁ; of SUbr b%%%b%tq%%adata, belnBS%%e%TE%E.%%n %rﬁing contents

of the vided data and for selecting from among the
video data, the video data éonstituting part of the
menu information représenting a ‘background image, the
sub-picture data constituting part of the menu
information representing one of a selection item and
an action item,

the control pack being positioned before the data
pack array within each data unit so as to control
reproduction.of the reproduction data, the control
pack associated with a corresponding one of the video
data including control data for éontrolling the
selection item or action item represented by the sub-

picture data.

According to the invention in a second aspect, there
is provided a recording medium comprising:

a plurality of data units which are reproduced in
sequence, the data units each being reproduced withih
a predetermined period of time,

each data unit including a data pack array and a

tontrol pack,

REPLACEMENT SHEET
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each of the data pack arrays including multiple




) e e T
25 ‘ - after-selection display color information |8 k@&;@ﬂﬂ%f HE]
a contrast and a col or of sub-picture data used after thejsel ection

of the action item and ' sel ection item posi #i0CT 1998

i nformati on representing the posjyion where each action jtemis to

be di spl ayed. ' e dHHﬂ%% {f QY arm 18,
wherein 5 data %%ciﬂés'dzza‘g%e Qc%a([atgé: eaf:gg{rggi ng Vi %&g%ate%%&gid}%u.-rgl cture

data and audio daita Cﬁ@ﬁ&ir&&_é@h@é@ﬁfd@w%xﬂbfgﬁeﬁ videq BRI tiMe

zone as the video data are divided into a plurality é% program
chains and recorgiell s @aeke data, at RRFHEPBHNAdhd SiiFymead Ll a

plurality of prograns, 10 'sai d one program has a plurality o fcells,
sai d one formedd from arty deidldd) datd il &iheC Fubsigiktiude daad ng
a plurality of packs, each pack is conposed of video ~ data pack

audi 0 data pack bssinyg pistdirforatanfliatii rendontents ofc @he atidd) Afrack, said
managenent area records '
and for selecting from among the video data, the video
data constituting part of the menu information
repfesenting a background: image, the sub-picture data
constituting part of the menu information representing
one of a selectiOn item and_an action item,
the control pack beihg.ﬁﬁgitioned before the data
pack array within each data unit so as to control
reproduction of the reproduction data, the control
pack associated with a corresponding one of the video
data including control data for controlling the

selection item or action item represented by the sub-

picture data.

According to the invention in a third aspect, there is
provided a recording medium comprising: |

a plurality of data units which are reproduced in
sequence, the data units each being reproduced within
a predetermined period of time,

.each data unit including a data pack array and a
control pack,

each of the data pack arrays including multiple
data packs, the data packs comprising reproduction
data including at least one of video data, sub-picture

data and audio data, at least one menu information,



15 * managenent information for managi ng program chain, pr ogram
cell and pack of said data area,; said nenu information is a
title nmenu correspondi ng to each program chain, a program nenu
corresponding to each program d&b-picture data nmenu correspondi ng
to 20 t he Sommedcfuew theaviddoaddta andathengubopietpvaddata,

to the audi o dat a. 22. A reproducing apparatus for reproducing
vi deo deetnandsedbfprceontivningf contantacofdbhg wideandata
formed with a managenent area_on the partial area and 25 a data area
on the other araid fe¥opaéachbinghfremtamong the widgonfphaat thea¥idene

vi deo data and at |east sub- | picture i mage, and control data capable
of being - data constituting part of the meni infgymation

reproduced in the sane tine zone as the_video data, . recorded with
‘backgr ound inagﬁ?Eﬁe%anéﬁgtaoﬁécﬁgﬁﬂund 1ma9e'iHﬁﬁrﬁﬁPFBﬁcEHF?egﬁBﬁding to

various Contentcégséfﬁgting part of the menu information representing

one of a selection item and an action item,

the control pack being positioned before the data
pack array within each data unit so as to control
reproduction of the reproduction data, the control
pack associated with a corresponding one of the video
data indluding'control data for contiolling the
selection item or action item represented by the sub-

picture data.

According to the invention in fourth aspect, there is
provided a reproducing apparatus for reproducing menu
information from a recording medium, where the
recording medium includes plural data units which are
reproduced in sequence, the data units each being
reproduced within a predétermined period of time, each
data unit including a data pack array and a control
pack, each of the data pack arrays including multiple
data packs, the data packs comprising reproduction
data including at least one of video data and sub-
picture data, at least one menu informaﬁion formed

from the reproduction data being used for confirmi
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contents of the video data and for selecting from




video data to b
content of said
selection item
sub- pi cture dat
selection item
control data 1

i t he vi deo dat a,

data area
converting the
on the
reproduci ng app

di splay color i

e used in the case of confirmng or 5 selecting the

vi deo data on the video data, recorded with

or action item of the menu information as

a and recorded j{h the control information of the.

(C)Hmong the vf&l&?o o LN e BHu ﬂﬁd}qﬁm:i&i rf@dﬂh

readl ng neans

r eadi ng

BJ@: round ma?g@ R GSrdey aetfg‘d/itci& @it d Adndad Ay t he

said recordi ng nmedium and converting

means for converd Israéaem deerflad® anl et iond et ratdbdraast gy nBadns and.
sub- pi cture data read by said readi ng neans based

AGIp It ued addeRd the st reladatk sy positioned

23. A

aratus according to claim 22, wherein the control -
data of said sellecficxm thendat2d pack ixtaydesithin each data punit -selascti on

nf or mati on representing a contrast and a col or

of

sub- pi cture dat &o controlissspmrdwrtian s ditte areppfodunet kmt etatian them
di splay col or information 25 representing a contrast
suntpiel wackliarecording canfarplafdadia t seorigrdbking t he

after-sel ection
and a col or of
selectlon item

and

the selection item or the action 1tem, the reproducing

apparatus comprising:
a reader for reading reproduction data from a
data pack array and control data from a control pack;
a first extractor for extracting video data from
the reproduction data read by the reader;
a second extractor for extracting sub-picture
data from the reproduction data read by the reader;
an updating circuit for decoding the sub-picture

data extracted by the second extractor based on the

control data read by the reader from the control pack;

and

a synthesizing device for generating reproduced
menu information bylsynthesizing the sub-picture data
decoded by the decoding circuit with the video data

tracted by the first extractor.

(g2}
REPLACEMENT SHEET
14 0CT 1998 Acicording to the invention in a fifth aspect, there is

prpvided a reproducing apparatus for use with a

recording medium including plural data units which are

reproduced in sequence, the data units each being

reproduced within a predetermined period of time, each




sel ection item position information representing '_ t he
position where each selection itemis to be di spl ayed.
24. A reproduci ng apparatus according to-claim?22, ~ Wherein the
control data of said action itemincludesi4e 5 : prior-selection
di spl ay col or i dheamemien including ke@aesepaicky ad regniamdsa ahtaalol or of
sub-pi cture data used prior to selection of the action item
after-sel ecti onpdickpl @pctolodr thef datat pack arrays inefnekient mudtdpdent rast
and a color of sub-picture data 10 - used after the selection of the
action item andata packs, the skitecpacksi temprdsiingorepriogurttionn
representing , the position where each action itemis to be
di spl ayed. data inclpgling eépleasti vgcapfacampsresses diidgo datlaai m 22,
wherein 15 said data area recording video data and sub-
and sub-picture data, at least one menu information
formed from the video data and the sub-picture data
being used for confirming contents of the video data
and for selecting from among the video data, the menu
information including a background image recorded as
the video data and either a selection item or an
action item represented by the sub-picture data, the
control pack being positioned before the data pack
array within each data unit so as to control
reproduction of the reproduction data, the control
pack recording control data for controlling the
selection item or the action item, the reproducing
apparatus comprising:
a reader for reading reproduction data from a
data pack array and control data from a control pack;
a first extractor for extracting video data from
the reproduction data read by the reader;
a second extractor for extracting sub-picture
data from the reproduction data read by the reader;
an updating circuit for decoding the sub-picture
data extracted by the second extractor based on the
control data read by the reader from the control pack;
and
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picture data capable of being reproduced in the sane time zone as

the video data are divided into a plurality of program chains and
- recorded; said each programchain is conposed of a plurality of
programs, 20 sai d one program has a, lurality of cells, sa:d olnet f
cell is recorde [ C Vi urality o
packs, each pacahéébg%ﬁﬁgga%ﬁg &@%%ﬁﬁﬂé'éf¥éhf@- fghp%%% V%ﬁﬁop 2t2re data
pack and Contr0|e£@f§c@é‘&kby the firstSab FRNGGEMENL area records
managenent i nformation for managi ng progran1cha|n program cell
and pack of said ' data ar ea; said menu information is
atitle nmenu correspondi ng 141

to each programxdebiding PES KRN IRPehesr eSPAdi ek Oaspect, %h@f& hig
program and sub-picture data menu correspondi ng to the

sub- pi cture dat provided a repréducihd it EPPALSE UsitRrar eproduci ng

vi deo 5 data and sub-picture data froma recording medi um

formed with a naregsnding aneddiwn ikl yphind adl ekl dath units which are
reproduced in sequence, the data units each being
reproduced within a predetermined period of time, each
data unit including a data pack array and a control
pack, each of the data pack arrays including multiple
data packs, the data packs comprising reproduction
data and audio data, at least one menu information
formed from the video data and the sub-picture data
being used for confirming contents of the video data
and for selecting from among the video data, the menu
informétion including a background image recorded as
the video data and either a selection item or an
action item represented by the sub-picture data, the
control pack being positioned before the data pack
array within each data unit so as to control
reproduction of the reproduction data, the control
pack recording control data for controlling the
selection item or the action item, the reproducing
apparatus comprising:

a reader for reading reproduction data from a
data pack array and control data from a control pack;
a first extractor for extracting video data Erom

REPLACENH%H‘SHEETthe reproduction data read by the reader;

a second extractor for extracting sub-picture

14 0CT 1998
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a‘'data area on the other area, recorded on the data area with at

| east one video data and at | east sub- picture data at | east one
audi o data and at |east one 10 control data capable of being
reproduced in the same time zoneggys the video data, recorded with
backgr ound data | fRGR Ohe afepLEdicPIén @ith | FE] "BY | OHe CREZ@SPONI Ng tO
various content of said video data to be used in the case of
~confirmng or selectifg 4hGacOngerirOhisafsr décodingi €ige shahpDErdPre Vi deo
data, recorded with selection itemor action itemof the nmenu
information as sddra extracte@ilby Utite doécordietith ot ontbased oecelisled with
t he control information of the selection itemor the action
item of the nenwomfrslhredaion ssaddoy riche de¢adeonfrosi tige c@ftrol pack;
readi ng neans for reading the video data, the sub- pi cture data,
audi o data and tamdcontrol data of the data area of said recording
medi um and converting nmeans for converting the video data
read by said readi ng aesyrthesiaiog dewice afor epereaing 2eeprodycedut and
converting the sub-picture data read by said readi ng means based on

the control datanemadinformpgion by syneheshgingapie sub-picture data
decoded by the decoding circuit with the wvideo data

extracted by the first extractor.

According to the invention in a seventh aspect, there
is provided a reproducing method for reproducing menu
information from a recording medium, where the
recording medium includes plural data units which are
reproduced in sequence, the data units each being
repréduced within a predetermined period of time, each
" data unit'including a data pack array and a control
pack, each of the data pack arrays including multiple
data packs, the data packs compriéing reproduction
data including at least one of video data and sub-
picture data, at least one menu information formed
from the video data and the sub-picture data being
used for confirming contents of the video data and for
selecting from among the video data, the menu
information including a background image recorded as
the video data and either a selection item or an
action item updating the sub-picture data extracted

based on the control data read from the control pack;

and REPLACEMENT SHEET
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142 - 27. A reproduci ng apparatus according to claim 26,
wherein the control data of said selection item I ncl udes:
prior-selection display color information 5 representing a contrast
and a col or of sub-picture data 4hsed prior-to selection of the
selection item generatingatréprodetedt menudisobapatbbor byynf or mat i on
representing a contrast and a col or of sub-picture data used after
the sel ecti on ofynbkesiéZingi bhei sebrphrtureodata updated| withohhet em
position information representing t he position where each

sel ection itemvideo @ata extractedspl ayed. 28. A reproducing
appar atus according to claim 26, wherein the control data of said
action itemincludes: 15 prior-selection display color

i nformati on [epresenting a contrast and.a co] or of sub-gicture
dat a \REEOPAIRY t9 SReetRYPRELPItHR 2Rt eaghFheppPect., there

after-selection, display.color infornation
is p ovxdeg a reproéucing method for reproducing menu

information from a recording medium, where the
recording medium includes plural data units which are
reproduced in sequence, the data units each being
reproduced within a predetermined period of time, each
data unit including a data pack array and a control
pack, each of the data pack arrays iﬁcluding multiple
data packs, the data packs comprising reproduction
data including at least one of compressed #ideo data
and sub-picture data, at least one menu information
formed from the video data and the sub-picture data
being used for confirming contents of the video data
and for selecting from among. the video data, the menu
information including a background image recorded as
the video data and either a selection item or an
action item represented by the sub-picture data, the
control pack being positioned before the data pack
array within each data unit so as to control
reproduction of the reproduction data, the control
pack including control data for controlling the
seiection item or the action item, the reproducing
method comprising:

reading reproduction-data from a data pack array

and control data from a control pack; REPLACENE%H?SHEET

14 0OCT 1998




representing a contrast and a col or of sub-picture data 20 used after

the selection of the action item and sel ection item position
~information representing t he position where each action itemis to
~ be di spl ayed. 29. A reproduci ng; net hod according to claim 26,

wherein 25 ata ar, | vi deo data and ,sub-

pi cture data and audﬁg%&§F§J5§b§'%% % a% HQQWbﬁgﬁﬁ oduction iqatghe sane

time zone as th | a | into a _

plurality of pr%g\réﬁ%%gr?tg}ear?%t%e g%gﬂegrrgg,d each program chai n

i s conposed of a pl Ure@ét'fa)ét‘lng Sub-p 1ct9{1%grd%m% ﬁ% HEE A, %rd%?tgﬁscgl

plurality of cells, I'S recor |n TR AT
structure 5 dat'&a\fje%gi F It ke Héé._%f ture ?Zh pack i s conposed of

vi deo data pack, audi o data pack, pack and
control data pack, 5@b@aﬁﬁﬂ@ﬂQ%%n%uﬁﬁﬁéc&%Q%r@%ta extracted based on
the control data read from the control pack; and
generating reproduced menu information by

synthesizing the sub-picture data updated with the

video data extracted.

According to the invention in a ninth aspect, there is
provided a reproducing method for reproducing menu
information from a recording medium, where the
recording medium includes plural data units which are
reproduced in sequence, the data units each being
reproduced within a predetermined period of time, each
data unit including a data pack array and a control
pack, each of the data pack arrays including multiple
data packs, the data packs comprising reproduction
data including at least one of video data, sub-picture
data and audio data, at least one menu information -
formed from the video data and the sub-picture data
being used for confirming contents of the video data
and for selecting.from among the video data, the menu
information including a background image recorded as
the video data and either a selection item or an
action item represented by the sub-picture data, the

control pack being positioned before the data pack

_ : i)
array within each data unit so as to control REPLACEMENT SHEET
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managehent informati on for nmanagi ng program chain, _progriﬁﬁ%%ﬂﬂﬂﬁﬂWfS}
and pack of said data area; 10 said nenu information isjartrtre——
menu correspondi ng to each program chain, a program nmenu T 1998
corresponding to each program sgh-picture data nenu corras odbﬂﬁg:

to the %@%ﬁ@dﬁdﬂfﬁdﬁaﬁiEﬂ@jf@ﬂ¥dad$@f6d”ﬁgtéx’Aﬁ%

to the audi o data . Areproduci ng nmet’ho

vi deo dlakarith SlWE RicE ddrt réat Aaltz0Pok r&ﬁ&fx@lﬁﬁr{&ﬁ@

formed with a managenent area on the portal area and a data area on

the other area, sedewudesh dtdhoiahe action idedd WHE rprdfsdime vi deo

data and at |east sub- 20 pi cture data and control data capabl e of

~bei ng repro- methodluceprisiiee same tine zone as the video data,

recor ded wi t h background i nage of at |east one nenu information

correspondi ng to var iregstigentreprogluctdion dadeo fadatm o @ata pack karnged in
the case of confirmng or selecting the 25 content of said video data

~on the video dagad cesdmedd data frompat lroséiredt ipeucki;t em or action item of

t he nmenu i nformati on as sub-picture data and recorded with the
extracting video data from the reproduction data

repr(dUC|ng

read from the data pack array;

extracting sub-picture data from the reproduction
data read from the data pack array;

updating the sub-picture data extracted based on
the control data read from the control pack; and

generating reproduced menu information by
synthesizing the sub-picture data updated with the

video data extracted.

According to the invention in a tenth aspect, there is
provided an information recording medium having a data
recording area in which a video manager and at least
one video title set are recorded, wherein

at least one of said video manager and said video
title set includes information of a menu;

said menu contains a background image and an
image of one or more selection items, and a button for
indicating a status of a user selection;

said video title set contains a video object set,
said.video object set contains at least one video
object unit, each said video object unit is formed

from one or more packs including a navigation pack, a



. ( _ LAl seped]
144 f- h control information of the selection itemor gL Ldi[?Oﬂi- -~
itemof the menu infornmation as control data conpr i{si|ng;
readi ng the video data, the sub-picture data and 5 t Re coﬁf&quag¥%
of the data area of said recording 4x nedium -and .
converting the video data r n 0 LNg . qub- pi cture data
read based on tH& 88nPP5%'d§§g'%e%8$ B&%ELE% ptal%§'31. Are docTTgTTTET Nod

according to clal m 3Gy ; ! Qavigatieht PAdke s 3Rbllgetdiled of stairdisgf ection

item I ncl udés: prior-seleclion display col or

| nformation gogiti&ﬁpEﬁ5%&&%. eﬁeﬁﬁn%ﬁa%%i@n%a%k%9|%@dpkaﬁhb'piCture
dat a uSed prior to selecCtion of the selection item 15

-~ after-sel ectionpdi§p3% FORIcK FoHtEnsOPlayback confticds @Ritial}d addcont rast
and a col or of sub-picture data used after the selection of the

- selection item and gaid playback $n¥dl0matiae Bomesitisohiighfldighnt i on
representing the position where each selection itemis to be

information for highlighting said button.

According to the invention in an eleventh aspect,
there is provided an encoding method for encoding data
to be recorded in an information recording medium,
said recording medium having a data recording area for
recording a video manager and at least one video title
set, said encoding method comprising said steps of:

receiving video data and sub-picture data;

encoding said video data and said sub-picture
data;

dividing contents of the encoded vidéo and sub-
picture data into corresponding one or more video
packs and one or more sub-picture packs;

arranging said video packs and sub-picture packs
and appending a navigation pack to define a video
project unit, wherein said navigation pack includes
playback control data and is disposed at a beginning
position within said video object unit;

formatting a plurality of said video object units
to define a video object set; and

formatting a plurality of said video object sets
to define said video title set,

wherein at least one of said video manager and



20 © di spl ayed. 32. A reproduci ng nmethod according to claim
30, wherein the control data of said action itemincludes:
prior-selection display color information representing a contrast
and a col or of sub-picture data 25 used prior to selection of the
action item after-sel ectiongdisplay color information

ok S el t@%hscﬁr— nSBRE R 20507 6 MepngREmat ion,
wher e each action P meko tHECHREIER. 3A8Ag menu pagkdRd 5@%4 JBeeng
nEthod.accordlng t?achg gk3gne.ménu seTQSEng é em égaggle giggggtarea

recordi ng video da

reproduced in the ?ﬁgEmEhﬁesEQEﬁs buttﬁglf6§ Hgalﬁﬁgﬁggd%t%tg Gsdiby ded

into a plurality o programc ns and recor each program
chain is user selection, and
wherein said playback control data includes

highlight information for highlighting said status

button.
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10 - conposed of a plurality of prograns, said one pr 1P £ oy )
plurality of cells, said one cell is recorded in 4 ﬁﬂﬁkﬁﬁﬁﬁ
structure having a plurality of packs, each padk
vi deo data pack, sub-picture data pack and-conyrql 43@CP3%8e
managenent area 15 records managenent information}f@r nmanagi ng
program chain, program cell and pack of said {ata area,

said menu information is a title nmenu cogresponding to each ]
“program chain, a program nenu corresponding to . each program and
sub-pi cture data nmenu corresBridgifnPes2@iption of Hchgubrpvings e dat a.

34. A reproducing nethod for reproduci ng video data and sub-picture
data fromg recording mIGum is a schemanrdd Wlidcle diagpeneof amexptoicale
partial area and a data area on the other area, recorded on the
data 25 ar ediWK lapparanst aeeerdifgo tdatan ambadineatstos uthe

pi cture data at | east one audio data and at | east one control data

capabl e of being pHsRHHC Sthédhtiilon;sanme

FIG.‘2 is a detailed block diagram of
the mechanical section of the disk drive unit of
10 FIG. 1;
FIG. 3 is a schematic perspective view of the
structure of an optical disk loaded in the disk drive
unit of FIG. 1;
FIG. 4 is a schematic diagram of a key/display
15 section in FI1G. 1;
FIG. 5 is a schematic diagram of a remote
controller in FIG. 1;
FIG. 6 shows the structure of the logic format of
the optical disk of FIG. 5;
20 _ FIG. 7 shows the étructure of the video manager
of FIG. 6;
FIG. 8 shows an example of the structure of the
video object set (VOBS) shown in FIG. 7;
FIG. 9 is a diagram to help explain the structure
25 of the video object unit of FIG. 8;
FIG. 10 shows the parameters and contents of the

volume manger information management table (VEGI_MAT)
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146 ' ' time zone as.the vi deo data, recorded wth background
i mage of at |l dasy 400€T fnformati on corresponding to vari ous
content of daild V|deo at a to be used in the case of confirm ng or

sel ecting the df 5 vi 326 data on_the videe—data,—
recorded wi tjh_sel ection itemor action itemof the

i nformati on as sub- picture data and audi o En\ m‘“ﬁiﬁﬂiﬂﬁ with
t he control information of the selection it

item of the @kafiménformation as control data conpr|3|ng 10 t he steps
of : readi ng the video data, the sub-picture data,

audi o data and the control data of the data area of said recording
medi um and converting the video data read and audi o data as
15 r epr o§ucedPofeFOEIERY @Gﬁééﬁtpﬁﬁpfﬁél§ab plcture dat a read
based on the, control _dat A reproduci ng et hod
according to(® }alﬁ]g;uraﬁlty of @ﬁEPePﬁlFﬁewbéﬁPréFed§FEr8§u§8ﬁd1§electlon
item clu -sel ection di spl.a

i nf or mati on Sequence'rEBFegéﬁﬁl Blﬁscgﬁ?ﬁa?ﬁlaﬂdrﬁpESQBFer&%Eglﬁléture

dat a

predetermined period of time,
each data unit including a data pack'array and
control pack,
each of the data pack arrays including multiple data
packs, the data packs comprising reproduction data
including at least one of video data and sub-picture data;
and |
(B) at least one menu information, formed from the
reproduction data, being used for confirming contents of
the video data and for selecting from among the video
data, the video data constituting part of the menu
information representing a background image, the sub-
picture data constituting part of the menu information
_representing one of a selection item and an action item,
the control pack being positioned before the data
pack array within each data unit so as to control
reproduction of the reproduction data, the control pack
associated with a corresponding one of the video data
including control data for controlling the selection item

or action item represented by the sub-picture data.

2. A recording medium as recited by claim 1, wherein the



used prior to selection of the selection item

after-sel ection display color information repr i ast
and a col or of sub-picture data 25 used after theTmﬂHﬂﬂ@'ﬁﬂBﬂ[ﬂhH
selection item and sel ectil@® item positi c polil

*

representing the position where each selection itemis to be

147 codtspllageta for controllifig Aheepeddatiion ntidnodnadadedi:ng to
cl ai m 34, wherein the control data of said action itemincludes:
prior-sel ection dpgplcay sedlegt iionf dispilayn coldr infoemedseom i ng a contrast
and a col or of sub-picture data used prior to selection of the
action item representing agfcomtrasteandon @odpirapicsudrpictuwnendasa
representing a contrast and a col or of sub-picture data used after

the sel ecti onsef praoicticoseleskioanef the selectiomelidemion item position

I nf or mat.i on representing . . . .
: after-selection display color information

representing a contrast and a color of sub-picture data
used after the selection of the selection item; and
selection item position information representing the

position where each selection item is to be displayed.

3. A recording medium as recited by claim 1, wherein the
control data for controlling the action item includes:
prior-selection display color information
representing a contrast and a color of sub-picture data
used prior to selection of the action item;
after-selection display color information
representing a contrast énd a color of sub-picture data
used after the selection of the action item; and
selection item position information representing the

position where each action item is to be displayed.

4. A recording medium comprising:

a plurality of data units which are reproduced in
sequence, the data units each being reproduced within a
predetermined period of time,

each data unit including a data pack array and a
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the position where each action itemis to be displa . 37. A
reproduci ng method according to claim 34, mherein sai d
data area recording video data and sub-picture at a

and audi
capabl e of being reproduced in the 128 same tlne J&? o dat a
are divided into a plurality of program chai nd an /sald
each coHhegbanpeabri,n i s conposed of a plurality of prog anﬁ
said one programhas a plurality of cells, said one 20 cell is
recorded in a h|eéaéhhocathetdachupackaarngys includdngl mudkipyeoBlapacks,
each pack is conposed of video dat a pack, audi o data pack,
sub- pi ct ur e patkspatheaddta packs compriobidgt aepackdncsapd dahagenent area
records managenent information for managi ng program chain, 25
program cel inahddpngkatf leastt dapachr eampressed video datd apdusub-
information is a title menu correspondi ng to each programchain, a

progran1nenupt@tuﬁgpdﬁﬁangato1eaSt one menu information, formed from
the video data and the sub-picture data, being used for
confirming contents of the video data and for selecting
from among the video data, the video data constituting
part of the menu information representing a background
image, the sub-picture data constituting part of the menu
information représenting one of a selection item and an
action item,

the control pack being positioned before the data

pack array within each data unit so as to control
reproduction of the reproduction déta, the control pack
associated with a corresponding one of the video data
including control data for controlling the selection item

or action item represented by the sub-picture data.

5. A recording medium as recited by claim 4, wherein the

control data for controlling the selection item includes:

prior-selection display color information
representing a contrast and a color of sub-picture data
used prior to selection of thé selection item;

after-selection display color information

representing a contrast and a color of sub-picture data
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each program sub-picture data nenu corresponding to the

datar C e At A A ommuni cat i ng_system for  r ead NIRRT 2
and sub-picture data froma recording met@mformed - . * ° With a®

managenent area on the partial area and a data area on the other
area, recordgsednafberdeha setacwibh of the sallebedsh dnemyi ded data and at
- | east sub-picture data and control data capabl e of being reproduced
inthe 10 saseléectionontenspohitibdednfioraatiovorepdenenhing the
background i mage of at |east one nenu information corresponding to
vari ous contpo¢ibiosawbevedesctasgeleotion item he Goekei dispdayede of
confirm ng or selecting.the content of said video data on the
vi deo data, recorded 15 with selection itemor action itemof the nmenu
I nformati on as sub-picture data and recorded with the control

i nformation ®f thd Eeresdibg medAl®ragheegdtpenby claim 4 whegeiphEhgeny
information as contrql data and ernahéﬁtconnunic ti.ng the sane

i . ext
" conprising: c@ptrol data ﬁ@&d?ﬁ&tﬁﬁéﬁéngoFﬁFeéﬂF A&l d48G1HEEE: the sub-

pi cture data and the control data of the data,area OE. saig.
recor di ng nEdiumprlor-sectlon-dlsp ay color information representing

a contrast and a color of sub-picture data used prior to
selection of the action item;
after-selection display color information
representing a contrast and a color of sub-picture data
used after the selection of the action item; and
selection item position information representing the

position where each action item is to be displayed.

7. A recording medium comprising:

a plurality of data units which are reproduced in
sequence, the data units each being reproduced within a
predetermined period of time,

each data unit including a data pack array and a
control pack,

each of the data pack arrays including multiple data
packs, the data packs comprising reproduction data
including at least one of video data, sub-picture data and
audio data, at least one menu information, formed from the
video data and the sub-picture data, being used for
confirming contents of the video data and for selecting

from among the video data, the video data constituting
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communi cati ng neans for communicating the video
sub-picture data and the control data read by \“! “lng nmeans
to the exterior; and converting n'a“\“ rt*l ng the

vi deo data conmuni cat ed by sai d{ggnmuni ¢at ‘'ng nmeans into

r epr oduced out put and converting the sub-picture data

conmuni cat edpart of thlY mead i6FeFMALEahi Repieaantinged backiyeouad rol data
read communi cated by said conmuni cating nmeans into the r epr oduced

out put. 5 image, th39subApiefuei datangoapstentdngopdirtyg ofo thleaiments,
wherein the control data of said selection item i ncl udes:

pri or - sel ect hafodidplion eepresentdngabnenof a selectdomesden agdaagont r ast
~and a color of sub-picture data 10 used prior to selection of the
. selection itegtion item, - after-selection display color information
“representing a contrast and a col or of sub- pi cture data

the control pack being positioned before the data
pack array within each data unit so as to control
reproduction of the reproduction data, the control pack
associated with a corresponding one of the video data
including control data for contfolling the selection item

or action item represented by the sub-picture data.

8. A recording medium as recited by claim 7, wherein the

control data for controlling the selection item includes:
prior-selection display color information

representing a contrast and a color of sub-picture data

used prior to selection of the selection item;
after-selection display color information

' representing a contrast and a color of sub-picture data

used after the selection of the selection item; and

selection item position information representing the

position where each selection item is to be displayed.

9. A recording medium as recited by claim 7, wherein the

control data for controlling the action item includes:
prior;selection display color information

representing a contrast and a color of sub-picture data

used prior to selection of the action item;

after-selection display color information
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used after the selection of the selection item an el ection
Item position information representing 15 theﬂmmml’mm%mﬂ
i each.selection itemis to be - di spl ayed. * ¢ L e A

. communi cating system according to claim38j wherein the control
data of said action itemincludes: prior-selection display

~color informiegtesetfting 4 RSESLNEt ROA £ PULAS bfartib fidtiredidata
sub-pi cture data used prior to selection of the action item

after-sel ect welediaflery thd (geladtniomidfOothe action dpeasenrindig a contrast

and a color of sub-picture data - used after the selection of the

action item and stHection itemsgeition iinfonrediitan represemtingn the

representing the position where each action itemis to be

di spl ayed. position wheie eaclorambiicgatiteg sissttembec ddregilayerdo cl ai m 38,

wher ein
10. A reproducing apparatus for reproducing menu
information from a recording medium,'where the recording
medium includes plural data units which are reproduced in
sequence, the data units each being reproduced within a
predetermined period of time, each data unit including a
data pack array and a control pack, each of the data pack
arrays including multiple data packs, the data paqks
comprising reproduction data.including_at least one of
video data and sub-picture data, at least one menu
information formed from the reproduction data being used
for confirming contents of the video data and for
selecting from among the video data, the menu information
including a background image recorded as the video data
and either a selecﬁion item or an action item represented
by the sub-picture data, the control pack being positioned
before the data pack array within each data unit so as to
control reproduction of the reproduction data, the control
pack recording control data for controlling the selection
item or the action item, the.reproducing apparatus
comprising:

a reader for reading reproduction data from a data

pack array and control data from a control pack;

a first extractor for extracting video data from the
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said data area recording video data and sub-picture data capabl e

of being reproduced in the sane tine zone as the
divided into a plurality of 5 program chai ns and rec‘i‘!B ﬁ" q [mmm
programchain is conposed of a pBarality of- progr ,¢ Sai dwone *

pr ogram has a plurality of cells, said one cell is recorded in

a hi erarchi ceépsdduetiiba Hatangeadpbyr ahet yeatlepacks, each pack is
conposed of video data pack, sub-picture 10 data pack and control data
pack, said nmanageaestcandaextractor feroemtramhaggnenb-patonmat dahaf or
managi ng program chain, program cell and pack of said data area;
sai d nenu i nffoomathenrepreductienndatacverdspynihe reader; ing to each
program chai n, a program nenu corresponding 15 to each program and
sub- pi cture data amBnupdstisgpeagcuit for derpgding the sub-pieture data.

42. A conmmuni cating system for reading video data and sub-picture
data from a estorafag kwdthem seceBd extractorybaped gankfenepntipda on the
partial area_and a data 20 area on the other area, recorded on the
data area wi@ata read bysthecxepdgke f¥PHebhgatenbr@laParkastndub- pi cture
dat a at | east gne,audio data and at |east ,one controLFaata

capabl e of being PefYBYhESAZRI AEVISRe tOFnEeRsRating reproduceh menye,

data,.recordfgfg%%gtgg%kg§p%9%t e3 2185 %Ee sub-picture data decoded

by the decoding circuit with the video data extracted by

the first extractor.

11. A reproducing apparatus as recited by claim 10,
wherein the data for controlling the selection item
includes:

prior-selection displéy color information
representing a contrast and a color of sub-picture data
used prior to selection of the selection item;

after-selection display colof information
representing a contrast and a color of sub-picture data
used after the selection of the selection item; and

selection item position information répresenting the

position where each selection item is to be displayed.

12. A reproducing apparatus as recited by claim 10,
wherein the data for controlling the action item includes:
prior-selection display color information

representing a contrast and a color of sub-picture data

used prior to selection of the action item; REPLACENE%HTSHEET
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.25 * least one nenu information corresponding to various T————

content of said video data to be used in the case of T r
sel ecting the content of said video data ”"Imm,”'mmmmm
151 on the video data, recordgdBwith selection itémer v y g '8

action itemof the nenu information as sub-picture data and audio .

data and recordedaftel-tBteelibhobdisplay colokf anfietrimagioh the sel ection
itemor the action item of 5 the menu information as control data and
communi cat i ngepresentinghe sanerhsett Aadedt evilor ofinpubspigture data
readi ng nmeans for reading the video data, the sub- pi cture data,
audi o dat a ansefihaftent tbe deflecofionhef the actidat dtemeaaofl sai d recording
medi um 10 comuni cating neans for comrunicating the video

data, the sub-pi cagtéodaitiemapasdtianainfiermpsioontepiresenting thgt a read

by said reading neans; and . _converting neans for converting the
vi deo data position where each action item is to be displayed. -

13. A reproducing apparatus for use with a recording
medium including plural data units which are reproduced in
sequence, the data units each being reproduced within a
predetermined period of time, each data unit including a
data pack array and a control pack, each of the data pack
arrays including multiple data packs, the data packs
comprising reproduction data including at least one of
compressed video data.and sub-picture data, at least one
menu information formed from the video data and the sub-
picture data being used for confirming contents of the
video data and for selecting from among the video data,
the menu information including a background image recorded
as the video data and either a selection item or an action
item represented by the sub-picture data, the control pack
being positioned before the data pack array within each
data unit so as to control reproduction of the
reproduction data, the control.pack recording control data
for controlling the selection item or the action item, the
reproducing apparatus comprising:

a reader for reading reproduction data from a data

pack array and control data from a control pack;

a first extractor for extracting video data from the
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comuni cated by said communicating means and audi o data 15 ——imte—mnou

repr oduced out put and converting the video data re | o data
. communi cated by said communi cating means into reprn ﬂm Eﬂy!ﬁm
' I

converting the sub- _ pi cture dataiB4ad based on the €0

comuni cat ed by said conmuni cati ng neans. 20 43. A communi cati ng
syst em accor gepgotiactianmndé?a read by ther eeadere control data of said
selection item i ncl udes: prior-selection display color
i nformation a seepnes exttimagtarc dotr estract iage subr-pdictaurie gattaur e dat a
25 used prior to selection of the selection item

aft er - sel ect Etvomdthel agpooductiiohodatiti eead by ther eeedleenti ng a contrast
and a col or of sub-picture data

152 usen apdetinge cdaicudti Sproflechding sbe eub-pdetugped data
selection itemposition information representing t he position
wher e each seksrecrsgd bymthe seagead extractor based on the control

data read by the reader from the control pack; and

a synthesizing device for generating reproduced menu
information by synthesizing the sub-picture data dgcoded
by the decoding ciréuit with the video data extracted by

the first extractor.

'14. A reproducing apparatus as recited by claimed 13,
wherein the data for controlling the selection item
includes:

prior-selection display color information
representing a contrast and a color of sub-picture data
used prior to selection of the selection item;

after-selection display color information
'representing a contrast and a color of sub-picture data
used after the selection of the selection item; and

selection item position information representing the

position where each selection item is to be displayed.

15. A reproducing apparatus as recited by claim 13,
wherein the data for controlling the action item includes:
prior-selection display color information

v

representing a contrast and a color of sub-picture data

used prior to selection of the action item; |REPLACEMENT SHEET
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di spl ayed. 5 44. A communi cating systen1accord|ng to claima42,

bri or -Sel oct i on displ ay col or i nformation ”"?Zpreseml|||l|||£|l|lll|ll|lllllll|l||
and a col or of sub-picture data 183ed prior to sel ecti ofi of the®

action item 10 after-selection display color information

representing a corifitRst- Skt o Cdlsﬁlagpb:dlidﬁ Uiref sttt ion used after
the selection of the selection itent an sel ection item

posi tion inf aepids@ntian esarvnghst and a ddlompast tsub-pihenereeaddta
selection itemis to be 15 di spl ayed. : 45. A conmmuni cati ng
syst em accor disegl taf tdmithelZselection ofherthe raction item; andai d data area
recording video data and sub-picture data and audi o data capabl e of
bei ng reproduced iacttimn iAfem posidrieorn iinf oxmed ion trepreshnt idyg dhe e
divided into a plurality of programchains and_ recorded; said each
progr am chai poiss tdempodwrefeacty agtian yitem gindiarke displayedai d one
program has a plurality of cells, said one cell is recorded in a
hi erarchi cal structure having 25 a plurality of packs, each pack is
conposed of video ) . )
16. A reproducing apparatus for use with a recording

medium including plural data units which are reproduced in
sequence, the data units each being reproduced within a
predetermined period of time, each data unit including a
data pack array and a control pack, each of the data pack
arrays including multiple data packs, the data packs
comprising reproduction data and audio data, at least one
menu information formed from the video data and the sub-
picture data being used for confirming contents of the
video data and for selecting from among the video data,
the menu information including a background image recorded
as the video data and either a selection item or an action
item represented by the sub-picture data, the control pack
being positioned before the data pack array within each
data unit so as to control reproduction of the
reproduction data, the control pack recording control data
for controlling the selection item or the action item, the
reproducing apparatus comprising:

a reader for reading reproduction data from a data

pack array and control data from a control pack;

a first extractor for extracting video data from the

reproduction data read by the reader; REPLACENE%H#SHEEE
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data pack, audio data pack, sub-picture data pack and control dat a

pack, said managenent area records nﬂmnm”m hM‘
information for managi ng program chain, progri“ﬂ' of
- said data area; sai d menu i1BGor mation is *a title Menu
correspondi ng to each program chain, a program nmenu correspondi ng

to 5 each paOWeBBNS Wktparitdre fdat exmmtdmg estbopdictoprieo data t he
sub-picture data and audi o- data nenu correspondi ng to the audio

dat a. from thé6 rebrogivaticratdatg megldodyf wher exdidey;vi deo dat a

and sub-picture data froma recording nediumfornmed 10 wWth a
management area omrnt hepdedriricalciarad tafdra dgsogling the spbepigttune datiser
area, recorded on the data area with at | east one video data and at
| east sub- pi extracdsda by the segand extractes Pasgshioe e KEMEFMepr oduced
in the sanme time zone as the video _data, recorded with 15
background i dage oeasdt hyeddie giradam Exom dheagantrol pack; and

a synthesgizing device for generating reproduced menu
information by synthesizing the sub-picture data decoded
by the decoding circuit with the video data extracted by

the first extractor.

17. A reproducing apparatus as recited by claim 16,
wherein the data for controlling the selection item
includes:

prior-selection display color information
representing a contrast and a color of sub-picture data
used prior to seleétion of the selection item;

after-selection display color information
representing a contrast and a color of sub-picture data
used after the selection of the selection item; and

selection item position information representing the

position where each selection item is to be displayed.

18. A reproducing apparatus as recited by claim 16,

wherein-the data for controlling the action item includes:
prior-selection display color information

representing a contrast and a color of sub-picture data

used prior to selection of the action item;
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corresponding to various content of said video data to

T in
the case of confirmng or selecting the cont exmm\ﬂ%“‘gm\m““dat a

on the video data, recorded with selection it n §teém of
the menu 20 i nformation as sub-pict g8 data and recorded with the
control information of the selection itemor the action Item of the
nmenu i nf or mafipgRedeneeny’ @ cdatadagidand a colext efnsubyptotomei datang the
same conprising the steps of: 25 readi ng the video data,
the sub-pi ctyseddateegndhe selecttiba odinthel adatienofiteme datla area of - said
recording medi um ' 11111 11/ fill 1
I _ action item position informat3é¢n representing the

comuni cating the video data, the sub-picture data and the control

data read; apdsition where eagivdtemgdst ke bedddspaeyedonmmuni cated into

reproduced out put and converting the sub-picture data
19. A reproducing method for reproducing menu information
from a recording medium, where the recording medium
includes plural data units which are reproduced in
sequence, the data units each being reproduced within a
predetermined period of time, each data unit including a
data pack array and a control pack, each of the data pack
arrays including multiple data packs, the data packs
comprising reprodudtion data including at least one of
video data and sub-picture data, at least one menu
information formed from the video data and the sub-picture
data being used for confirming contents of the video data
and for selecting from among the video data, the menu
information including a background image recorded as the
video data and either a selection item or an action item
updating the sub-picture data extracted based on the
control data read from the control pack; and

generating reproduced menu information by

synthesizing the sub-picture data updated with the video”

data extracted.

20. A reproducing method as recited by claim 19, wherein

the data for controlling the selection item includes:

rior-selection display color information
P sy REPLACEMENT SHEET
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5° ‘communi cat ed based on the control data read | :
into the reproduced out put. 47. A cormﬂ"mwfﬂimﬂam
according to claim46, wherein the control datac oft Sal U5 ction
item i ncl udes: 10 prior}3gel ection display col or

I nformation representing a contrast and a col or of sub-picture

data repye@Gaititg t0 celtaeddtonm 4 ol et ifuibigffBure data
after-selection display color information representing a contrast

and a. col or @kegubpriic Wee skllectikn of tiredkealfdeyidmheitsahecti on of the
selection item and selection item position information
representing . aftert-eelpedi oo Mikpdray eadlorsalreftdrmatidrem is to be

di spl ayed. 48. A conmuni cating net hod according to cl ai m 46,
20 wher erepresesdritnola duirnt wEfsts @indl &ctdadoy tafm sweipideture data
prior-selection display color information representing a contrast
and a col or uvbedulfitient whe dmlection of theedglhediian kwgrectamsh of the
action item after-selection display color information 25
representing a coselgentian itemwnasisfioggubifianated emtrepresenting ddie af t er

the selection of the action item and | . . .
position where each selection item is to be displayed.

21. A reproducing method as recited by claim 19, wherein
the data for controlling the action item includes:

prior-selection display color information
representing a contrast and a color of sub-picture data
used prior to selection of the action item;

after-selection display color information
representing -a contrast and a color of sub-picture data
used after the selection of the action item; and

action item position information representing the

position where each action item is to be displayed.

22. A reproducing method for reproducing menu information
from a recording medium, where the recording medium
includes plural data units which are reproduced in
sequence, the data units each being reproduced within a
predetermined period of time, éach data unit including a
data pack arréy and a control pack, each of the data pack
arrays including multiple data packs, the data packé
comprising reproduction data inclﬁding at least one of

compressed video data and sub-picture data, at least one
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sel ection itemposition information representing - t
position where each action itemis to be displayed. elrlw ”"I" IIIIHHIII T
. conmruni cat i ng met hod according to cl ai m46, ' wh LW s
5

" said data area recording video data and189b-picture- dat a capabl e

of being reproduced in the sane tine zone as the video data are
di vi ded i nt omenpl undflormatdfon formed fragr arhec hdideo alata evud ddos s¥i-d each
programchain is conposed of a plurality of progranms, said one

~ program pictihase agdauitsiing udfed ddrs casdiidmimy cuiitent s exfortded in 10

. a hierarchical structure having a plurality of packs, each pack is
conposed of video data pack fausgliesting from amang theackidan dab@r ol dat a
pack, said managenent area records managenent information for

managi ng proghgnmmenu infoymatiomprigyladine|a haskgrpundfimpgel xaaardaca;
15 said menu information is a title nenu corresponding .
to each progegmt&gaiviides sadd ARheiFhed fe §SIRAtiPn gitem or an action

item represented by the sub-picture data, the control pack
being positioned before the data pack array within each
data unit so as to control reproduction of the
reproduction data, the control pack including control data
for controlling the selection item or the action item, the
reproducing method comprising: |

reading reproduction data from a data pack array and
control data from a control pack;

extracting video data from the reproduction data read
from the data pack array;

extracting sub-picture data from the reproduction
data read from the data pack array;

updating the sub-picture data extracted based on the
control data read from the control pack; and

generating reproduced menu information by
synthesizing the sub-picture data updated with the video
data extracted.
23. A reproducing method as recited by claim 22, wherein
the data for controlling the selection item includes:

prior-selection display color information

representing a contrast and a color of sub-picture data

d prior to selection of the selection item; v
e r REPLACEMENT SHEET
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each program and sub-picture data nmenu correspondin to the

| g
~sub-picture dat a. 50. A communi cati ng nﬁiﬂﬂl’rwm;llanHHIIIMI vi deo
data 20 and sub-picture data froma recordi ng redaa AN _

wi th a managenent area on the partial arggQand a data ared oh the
ot her area, recorded on the data area with at | east one video data
and at | east rephepepitihy @Alcdntrast andl a ealorood audi-piddiareariata | east
. one control data 25 capabl e of being reproduced in the sanme tine zone
. as tibedvideerdate sedeatde wift theacedeatricdn kg ;ofana

1 east one nenu information corresponding to various
- content of said visedeaotdion tideme posdd ion tim€oraed ioh representdmd ibhe ng or
selecting the content of said video data on the video data,
recorded witposétéon eherneemagh selectiomditieon iist &9 &e disphkaved.

I nformati on as sub-picture data 5 and audi o data and recorded with
the control information

24. A reproducing method as recited by claim 22, wherein
.the data for controlling the action item includes:

prior-selection display color information
representing a contrast and a color of sub-picture data
used prior to selection of the action item; |

after-selection display color information
representing a contrast and a color of sub-picture data
used after the selection of the action item; and

action item position information representing the

position where each action item is to be displayed.

25. A reproducing method for reproducing menu information
from a recording medium, where the recording medium
includes plural data units which are reproduced in

'~ sequence, the data units each being reproducéd within a
predetermined period of time, each daﬁa unit including a
data pack array and a control pack, each of the data pack
arrays including multiple data packs, the data packs
comprising reproduction data including at least one of
vidéo data, sub-picture data and audio data, at least one
menu information formed from the video data and the sub-
picture data being used for confirming contents of the

video data and for selecting from among the video data,

* [REPLACEMENT SHEET|
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of ‘the ‘selection itemor the action itemof the rrenu |on
as control data and communi cating the sane ﬁ“‘“ \ g& ““
conprising the steps of: readi ng the vid

sub-picture data, 10 audi o data and 141e control data of the data area
of sai d recordi ng nmedium conmmuni cating the video

data, the sulrha eiatite informatilad ainclitlinglad dadkhtdend oividgd redsrdedd;
and converting the video data comuni cated and audio 15

data into repsodiieedricdgpudatandmdrvitheng tdel ettieon item or dai aadtesh and
~audi o data conmuni cated into reproduced out put and converting the
sub- pi ct ure datem neEaprdwamted by the ub+micinte adatthat atlve noomt ek eehck

51. A communi cating nmethod according to claimb50, 20 wherein the
control databsfinginPsidi kenedrpe¢fers the data rpackiearray within each
prior-selection display color infornation representing a contrast
and a col or &‘atﬁjbﬂ}:ﬂl‘ct%ﬁ ea%aﬁ% control xerEpdictokon eEdiketion of the
selection item after-sel ection disp]ay color information

representing r@%ﬂ@%’torhrﬁﬁtaacdﬂb? el Ragkiringliding controk«data ter

the selection of the selection ite
%or controlling t rh rEectlon item or the action item, the

reproducing method comprising:

reading reprodﬁction data from a data pack array and
control data from a control pack;

extracting video data from the reproduction data read
from the data pack array;

extracting sub-picture data from the reproduction
data read from the data pack array;

updating the sub-picture data extracted based on the
control data read from the control pack; and

generating reproduced menu information by
synthesizing the sub-picture data updated with the wvideo

data extracted.

26. A reproducing method as recited by claim 25, wherein
the data for controlling the selection item includes:
prior-selection display color information
representing a contrast and a color of sub-picture data
used prior to selection of the selection item;
after-selection display color information
representing a contrast and a color of sub-picture data

used after the selection of the selection item; and "
REPLACEMENT i
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sel ection item position information representing t he position
where each selection itemis to be di spl ayet:ﬂuuwll“""ulll 52. A
comuni cating net hod according to claim50, 5 , uulrol

data of said action itemincludes: 142 prior-Sel bct'l orf di*spl ay
col or information representing a contrast and a col or of

| sub-picture data gelectior!S&énP Poditiors dinffdrineit idh theprdmyind alfe
after-sel ection display color information 10 representing a contrast
and a col or gbsiticpi GiHEre Gaich selectionisadmfilerntd e shlspdtayed.of the
action item and selection item position information

_representing the position where each action itemis to be

i di spl ayed. 53. A communi cating system according to clai m50,
15 wherei2rf. A reproducirsnimetdmich asr eaidest ding ddide @ Hatwheneain

 sub-picture data and audi o data capabl e of being reproduced in the

the data for controlling the action item includes:
prior-selection display coior information
representing a contrast and a color of sub-picture déta
used prior to selection of the action item;
after-selection display colqr information
representing a contrast and a color of sub-picture data
used after the selection of the action item; and
action item position information representing the

position where each action item is to be displayed.

28. A recording medium as recited in any of claims 1, 4
or 7, wherein

said control pack includes highlight information,

said menu information includes video data for
providing the background image of a menu and sub-picture
data for providing one or more buttons in the menu,

any one of said buttons serves as the selection item
by highlighting said any one button according to said
highlight information, and

the highlighted button of the selection item becomes

the action item by changing a state of the button.

29. An information recording medium having a data

recording area in which a video manager and at least one
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sane tine zone as the video data are divided into a plur-al
program chai ns and recorded; said each 20 programchain is co

. of a plurality of prograns, : said one program ha l““mllu]ﬂl nﬁl

SD

IyGf';
osed
. cells, said one cell is recordeq48n a hlerarchl !"
' havi ng a plurality of packs, each pack is conposéd Of Vi deo

data pack, aydigecdatid IRAGet S Rledorded]akmeredlh and 25 control data
. pack, said managenent area records managenent information for

nmanagi ng program ghaildast one ofpisedidamideel matndepachdofoadal dridaoa area;
158 said menu information is a title menu corresponding
to each progeamlehaet, inmqludgsannfemmatdone sfoadimegut;o each program
sub-pi cture data menu corresponding to t he sub-picture data and
audi 0 data menu ceaiespemd mpntRins a backgravddo itege and an image of
one or more selection items, and a button for indicating a
status of a user selection;
said video title set contains a video object set,
said video object set contains at least one video object
unit, each said video object unit is formed from one or
more packs including a navigation pack, a video pack, and
a sub-picture pack;
said navigation pack is arranged at a starting
position of arrangement of said packs, and said navigation
pack contains playback control data; and

said playback control data contains highlight

information for highlighting said button.

30. A recording medium as in claim 29, wherein said
highlight information contains highlight general
information, a button color information table, and a

button information table.

31. A recording medium as in claim 30, wherein,

said button information table includes button
information, and

said button information includes button position

information for indicating a position of the corresponding

button in said menu.




R0
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32. A recording medium as in claim 31, wherein said
button information table includes adjacent button

information for describing a direction of a next selection

for a button which is in the user selection status.

33. A recoxding medium as in claim 30, wherein said
button information table includes a button command for
describing a command to be executed when the button in the

user selection status is activated.

34. An apparatus as in any of claims 10, 13 or 16,
wherein, said control pack includes highlight
information,

said menu information includes video data for
providing the background image of a menu and sub-picture
data for providing one or more buttons in the menu,

any one of said buttons serves as the selection item
by highlighting said any one button according to said
highlight information, and

the highlighted button of the selection item becomes

the action item by changing a state of the button.

35. A reproducing metﬁod as in any of claims 19, 2 or 25,
wherein,
said control pack includes highlight information,
said menu information includes video data for

providing the background image of a menu and sub-picture

data for providing one or more buttons in the menu, REPLACEN&%“?§?
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any one of said buttons serves as the selection item
by highlighting said any one button according to said
highlight information, and
the highlighted button of the selection item becomes

the action item by changing a state of the button.

36. An encoding method for encoding data to be recorded
in an information recording medium, said recording medium
having_a data recording area for recording a video manager
and at least one video title set, said encoding method
comprising said steps of: |

receiving video data and sub-picture data;

encoding said video data and said sub-picture data;

dividing contents of the encoded video and sub-
picture data into corresponding one or more video packs
and one or more sub-picture packs;

arranging said video packs and sub-picture packs and
appending a navigation pack to define a video project
unit, wherein said navigation pack includes playback
control data and is disposed at a beginning position
within said video object unit;

formatting a plurality of said video object units to
define a video object set; and

formatting a plurality of said video object sets to
define said video title set,

wherein at least one of said video manager and said
video title set contains said menu information, said menu

information including menu background image, at least one
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menu selection item image, and at least one menu status
button for indicating a status of a user selection, and
wherein said'playback control data includes highlight

information for highlighting said status button.

37. An encoding method as in claim 36, wherein
said highlight information contains highlight general’
information, a status button color information table and a

status button information table.

38. BAn encoding method as in claim 37, wherein said
status button information table includes status button
information, and said status button information includes
status button information for indicating a position of the

corresponding status button in said menu.

39. An encoding method as in claim 38, wherein,

said status button information table includes
adjacent status button information for describing a
direction of a next selection for a status button which is

in the user selection status.

40. An encoding method in claim 37, wherein

said status button information table includes a
status button command for describing a status command to
be executed when the status button in the user selection

status is activated.
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