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D E S C R I P T I O N                  RECORDING MEDIUM, APPARATUS AND
METHOD FOR               RECORDING DATA ON THE RECORDING MEDIUM,
APPARATUS AND METHOD FOR REPRODUCING DATA               FROM THE RECORDING
MEDIUM  5                             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                          Background 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 number of character         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
2            item corresponding to the selected number can be
altered in the case of use's selection, and hence the          selected
result can be recognized by the user.          However, according to the
video data, the former case   5      has disadvantages that the content and
the language for          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 reproducing          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      



Disclosure of the Invention               The object of present invention
is to provide          a reproducing 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 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.        To accomplish the foregoing 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
control pack,         4a       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.
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 within  a
predetermined period of time,       each data unit including a data pack
array and a         each of the data pack arrays including multiple
data packs, the data packs comprising reproducti n  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 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.    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,
4c 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 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.      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 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 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                                            4d            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                  a synthesizing 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.    According to the invention in a fifth aspect, there is
provided 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   



4e 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 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
nu information by synthesizing the sub-picture data
4f                  decoded by the decoding circuit with the video data
extracted by the first extractor.                     According to the
invention in a sixth aspect, there is                   provided 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  he reproduction data read by the reader;               a
second extractor for extracting sub-picture        



4g 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 by synthesizing the sub-picture data  decoded by the decoding
circuit with the video 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  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
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                                4h
generating reproduced menu information by  synthesizing the sub-picture
data updated with the  video data extracted.    According to the invention
in an eighth 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 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 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;
4i      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.    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  array within each data unit so as to control
4 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. 



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                                4k 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.    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 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                                 41 said video title set
contains said menu information,  said menu information including menu
background image,  at least one 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.
5               5                     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 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 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)      



5            item; control data of the selection item or the action
item composed of the sub-picture data being recorded on          the data
area corresponding 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 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 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            I 11111111111H111111H1
6            in the video manager (VMGI) of FIG. 7;               FIG. 11
shows the structure of the title search          pointer table (TT SRPT) in
the video manager (VMGI) of          FIG. 7;   5          FIG. 12 shows the
parameters and contents of the          title search pointer table
information (TTSRPTI) in          the title search pointer table (TT SRPT)
of FIG. 11; 



FIG. 13 shows the parameters and contents of the          title search
pointer (TTSRP) 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 PGCIUT) shown in FIG. 7;               FIG. 15 illustrates the
parameters and contents of  15     video manager menu PGCI unit table
information          (VMGM PGCIUTI) 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
PGCISRP);      



7                 FIG. 20 illustrates the structure of the video
title set of FIG. 6;               FIG. 21 shows the parameters and
contents of the          video title set information management table
(VTSIMAT)   5     of the video title set information (VTSI) of FIG. 20;
FIG. 22 illustrates the contents of the attribute          (VTS ATS ATR) of
an audio stream of a video title set          (VTS) in FIG. 6;
FIG. 23 illustrates the contents of the sub-  10     picture stream
attribute (VTSSPSTATR) of the video          title set (VTS) in FIG. 6;
FIG. 24 illustrates the structure of the video          title set program
chain information table (VTSPGCIT)          of the video title set (VTS) of
FIG. 20;  15          FIG. 25 shows the parameters and contents of the
information (VTSPGCIT 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 PGCITSRP)
corresponding to the 



20     program chain in the video title set program chain
information table (VTSPGCIT) of FIG. 24;              FIG. 27 illustrates
the structure of the program         chain information (VTSPGCI) in the
video set         corresponding to the program chain in the video title  25
set program chain information table (VTSPGCIT) of         FIG. 24;
FIG. 28 shows the parameters and contents of the
8            program chain general information (PGC GI) in the
program chain information (VTSPGCI) of FIG. 27;               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          (PGCCNT) of the
general information (PGCGI) of the          program chain in FIG. 28;  



FIG. 31 illustrates the structure of a program  10     chain map (PGCPGMAP)
of the program chain information          (VTSPGCI) 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 (VTSPGCI) of FIG. 27;
FIG. 34 shows the parameters and contents of the  20     cell playback
information (CPBI) of FIG. 33;              FIG. 35 illustrates the
structure of the cell         position information (CPOSI) in the program
chain         information (VTSPGCI) 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 (VTSMPGCI_UT) in FIG. 20;         



9                 FIG. 38 depicts the structure of video title set
menu PGCI unit table information (VTSM PGCIUTI) in          FIG. 37;
FIG. 39 shows the structure of a video title set   5     menu PGCI unit
search pointer (VTSMLUSRP) 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
set menu language unit information (VTSM LUI) in  10     FIG. 37;
FIG. 42 illustrates the parameters and contents of          a video title
set menu PGC information search pointer          (VTSMPGCISRP);
FIG. 43 illustrates the structure of the  15     navigation pack of FIG. 8;
FIG. 44 illustrates the structure 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 explain how to
change                                            10            the angle
using the angle information (NSML_AGLI) in          the playback control
information (PCI) of FIG. 47;               FIG. 49 is a view showing a
valid period of high-          light information of each sub-picture stream
for a   5     reproducing period 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 information (HLI) shown in FIG.
51;               FIG. 53 illustrates parameter and content of high-  15
light generating information (HLGI) in highlight          information (HLI)
shown in FIG. 51;               FIG. 54 is a view showing a configuration
of a          button color information table (BTNCOLIT) 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 (ACCOLI) shown  25      in FIG. 54;              FIG. 57 is a
view showing the detail of         description content of button
information table (BTNIT)            



in highlight information (HLI) shown in FIG. 51;               FIG. 58 is a
view showing the detail of description          content of button position
information (BTNPOSI) in          button information (BGNI) shown in FIG.
57;   5          FIG. 59 shows the parameters and contents of the
disk search information (DSI) in the navigation pack of          FIG. 45;
FIG. 60 shows the parameters and contents of the          DSI general
information (DSIGI) in the disk search  10     information of FIG. 59;
FIG. 61 shows the parameters and contents of the          angle information
(SMLAGLI) 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                      object unit (VOBU) of FIG. 59;
FIG. 67 illustrates the configuration of sub-          picture unit;
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 present 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,
13            an audio menu, a sub-picture menu and an angle menu;  



FIG. 78 shows a flowchart showing the processing          sequence when the
menu is reproduced;               FIGS. 79A, 79B, 79C and 79D are views for
5     explaining video, sub-picture, highlight information          and
combined image of them;               FIGS. 80A, 80B, 80C, 80D and 80E are
views for          explaining video, sub-picture, highlight information
and combined image of them;  10          FIGS. 81A and 81B are views
showing a pattern          pixel and highlight pixel in sub-picture data;
FIGS. 82, 83 and 84 are flowcharts of the          procedure for
reproducing the video data in the normal          mode from an optical disk
having logic formats 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
diagram 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;
14                FIG. 89 is a block diagram of a disk formatter
system that records the formatted video files on         an optical disk;
FIG. 90 is a flowchart 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         drawings, an optical disk reproducing apparatus



according to an embodiment of the present invention  15     will be
explained.              FIG. 1 is a block diagram of an optical disk
reproducing apparatus that reproduces 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 structure of the optical
disk shown in FIGS. 1 and 2.              As shown in FIG. 1, the optical
disk reproducing         apparatus comprises 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.
15           The recorded data contains video data (main-picture
data), sub-picture data, and audio data, which are         converted into
video signals 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.              It 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 the 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 clamping areas 24.              As
shown in FIG. 3, the optical disk 10 has
16            an information zone 25 around the clamping zone 24
on each side, the information zones allowing the          information to be
recorded on the optical disk 10.          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
circumference area adjoining the clamping area 24 is          determined to
be a lead-in area 27 in which no          information is normally recorded,
and the area 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 16 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 previously 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
17            reflecting layer serves as the recording layer 16. In
the read-only optical disk 10, a groove is normally not          provided
as a track and the pit train in the surface of          the transparent
substrate 14 serves as a track.  



5          The optical disk apparatus 12, as shown in FIG. 1,
further comprises a disk drive 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 section 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 driven by the motor         driving
circuit 11 and is rotated by the spindle motor  25      12.  The optical
head 32 that projects a laser beam on         the optical disk 10 is
located under the optical disk         10. The optical head 32 is placed on
a guide mechanism 



18            (not shown). The feed motor driving circuit 37 is
provided to supply a driving signal to the feed motor          33. 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 move 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.  Furthermore,          the object lens 34 is moved
along its optical axis  



according 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 the optical disk 10         into an electric signal, which is supplied
from the         optical head 32 to the servo processing circuit 44 via
19            the head amplifier 40. From the electric signal, the
servo processing circuit 44 produces a focus signal,          a tracking
signal, and a motor control signal and          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 smallest 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 example,  15     a constant linear speed.               The
system CPU section 50 of FIG. 1 supplies to          the servo processing
circuit 44 a control signal          serving as an access signal. In
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    



20            supplies it to the head amplifier 40. The head
amplifier 40 amplifies the reproduced data, which is          outputted at
the disk drive section 30.               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
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          data, and sub-picture data, which are supplied to the
video decoder section 58, audio decoder section 60, and
sub-picture decoder section 62, respectively, and are          decoded at
the 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 simultaneously 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                                            21
on the front panel of the main body or manipulates the          remote
controller 5 as a remote terminal connected to          the remote control
receive section 4A via optical          communications 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 apparatus.  



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 4         comprises a power key 4a, microphone input
terminals         4b, a playback key 4c, a pause key 4d, a stop key 4e,
fast 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     5c, a playback key 5d, a pause key
5e, a memory key 5f,         an open/close 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     instructing 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       



22            are used to select an item on the displayed menu
screen.               The detailed operation of the optical disk
apparatus of FIG. 1 will be described later with   5     reference to the
logic format of the optical disk          explained below.
The data recording area 28 between the lead-in          area 27 and 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 in 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                                            23            a
conventional CD, a logical sector is defined as a set          of 2048
bytes.  Accordingly, one logical sector          corresponds to one logical
block.               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 reference to          FIG. 7, the information used to manage
video title sets 



10     72 is written in the video manager 71, 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 aligned with the boundaries between logical         sectors.
In the other recorded area 73, the information         capable of utilizing
the aforementioned video title  25     sets 72 is recorded.  The other
recorded areas 73 are         not necessarily provided.              As
shown in FIG. 7, the video manager 71 contains          



24            at least three items each corresponding to individual
files 74. Specifically, the video manager 71 is made          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 (VMGIBUP) 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
object set for video manager menu (VMGM_VOBS) 76 is  10     determined to
be an selection item.  In 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 (VMGMVOBS),
the volume name of the optical disk 10, the sound          accompanying the
volume name representation, and the          description of the sub-picture
are displayed and at the          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
25            time, his theme song is reproduced in sound, and his
chronological table is provided in a sup-picture.          Furthermore, the
user is asked which language option to          select, English or
Japanese, in doing the narration of   5     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  10     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 object set (VOBS)
82 will be described with reference to FIG. 8. FIG. 8  15     shows an
example 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 (VMGMVOBS) 76, a video object set
20      (VTSMVOBS) 95 for a menu in the video title sets 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          (VTS) 72 as explained
later. Each video object set 82          has the same structure except that
their uses differ.  25          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
26   



(VOBS) 82 is used for the same application. A video           object set
(VOBS) 82 for menus is usually made up of           one video object (VOB)
83 and stores the data used           to display a plurality of menu
screens. In contrast,   5     a video object set (VTSTTVOBS) 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 (VTSMVOBS) 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. In the case of  



a collection of animated cartoons or an omnibus movie,          a plurality
of video streams each corresponding to  25     individual stories are
provided in a single video         object set (VOBS) 82. Each video stream
is stored in         the corresponding video object 83. Accordingly, the
27           audio stream and sub-picture stream related to the
video stream are also completed with each video object         (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 can be 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 composed of one cell 84.         A cell 84
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 change 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
28            the opponent a counter and then a scene where the  



counter is dealt again is played. The angle may also          be changed at
the scene following the current scene:          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  10     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 navigation 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. 9.  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 compressed image data which corresponds
to about 15         frames to be played back for, usually, 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
29            pack (SP pack) 90 and an audio pack (A pack) 91, all
complying to the MPEG standards, are arranged,          producing a vide
data stream. Regardless of the number          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
audio 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 packs will be  



explained later in detail, along with the procedure  15     of reproducing
the navigation pack (NV pack) 86.               The procedure 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 manager 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,
30            80, 81 is aligned with the boundaries between logical
sectors. A first table 78, a video manger information          management
table (VMGI MAT) 78 is a mandatory table, in 



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 pointer table 79
(TTSRPT), 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 of a title number from the         key/display
section 4 on the apparatus or the selection  15     of a title number via
the remote controller 5.              Here, a program chain 87 is a set of
programs 89         that reproduce the story of a title as shown in FIG. 9.
Continuous reproduction of a program chain 87 completes         the movie
of a title. Therefore, the user can start to  20     see the movie from a
particular scene of the movie by         specifying the program 89.
In a third table of the video manager 71, a video         title set
attribution table (VTSATRT) 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 following items are         written as
attribute information: the number of video
31           title sets, video title set numbers, video attributes,
such as a video data compression scheme, audio stream         attributes,
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 manager          71, is information about the video object set
(VMGMVOBS)          76 for the video manager menu.  10          The video
manager menu PGCI unit table (VMGMPGCI UT)         81 is essential when the
video manager menu (VMGM) is         present in the video object set
(VMGMVOBS) 76 for the         video manager menu.              The contents
of the video manager information  15     management table (VMGI MAT) 78 and
the 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. 10,
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 (VMGCAT),         a
flag indicating whether or not the DVD video
32            directory prohibits copying is written. Further
written in the table (VMGI MAT) are a volume set          identifier (VLMS
ID), the number of video title sets          (VTSNs), the identifier for a
person supplying the  



5     data to be recorded on the disk (Provider Unique ID:          PVR
ID), a video manager menu video object set start          address
(VNGMVOBSSA), the end address (VMGI MATEA)          of a volume manager
information management table (VMGI-          MAT) 78, and the start address
(TTSRPTSA) of a title  10     search pointer table (TTSRPT) 79.  The start
address          (VMGM PGCIUTSA) of the video manager menu PGCI unit
table (VMGMPGCI UT) 81 is described in this table 78.          When there
is no video manager menu PGCI unit table          (VMGM PGCI UT) 81,
"00000000h" is described at the  15     start address.  The end address of
VMGMAT 78          (VMGIMATEA) and the start address of TTSRPT
(TTSRPT SA) 79 are represented by the number of          logical blocks,
relative to the first logical block.              Furthermore, in the table
78, the start address  20     (VTSATRTSA) of the attribute table (VTSATRT)
80 of         video title sets (VTS) 72 is represented by the number
of bytes, relative to the first byte in the VMGI         manager table
(VMGI MAT) 71, and the video attribute         (VMGMVAST) of the video
manager menu (VMGM) is  25     written.  Further written in the table 78
are the         number of audio streams (VMGMASTNs) in the video
manager menu (VMGM), the attributes of audio streams 



33            (VMGM ASTATR) in the video manager menu (VMGM), the
number of sub-picture streams (VMGM_SPST Ns) in the          video manager
menu (VMGM), and the attributes of sub-          picture streams
(VMGMSPSTATR) in the video manager   5     menu (VMGM).               In
the title search pointer table (TTSRPT) 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  1.0    n (n < 99) as are needed are written consecutively.
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 (TTNs) and the end address          (TT SRPT EA) of the title
search pointer table  20      (TT_SRPT) 79.  The address (TTSRPTEA) 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 (TTSRP) 93 contains
the number of port-of-  25      titles (PTT Ns) as the number of chapters
(programs),         the video title set number (VTSN), the title number
(VTSTTN) of the video title set 72, and the start
34           address (VTS SA) of the video title set 72.         The
contents of the title search pointer (TTSRP) 93         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 (VMGMPGCIUT) 81 will now
be discussed with reference to FIGS. 14 through 19.              The video
manager menu PGCI unit table         (VMGMPGCIUT) 81 shown in FIG. 14 is
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 (VMGMPGCI UT) 81, the program
chain of the  20     specified language in the video object set (VMGMVOBS)
76 can be acquired to be reproduced as a menu.              The video
manager menu PGCI unit table         (VMGMPGCI UT) 81 contains video
manager menu PGCI unit         table information (VMGMPGCIUTI) 81A, n video
manager  25     menu language unit search pointers (VMGMLUSRP) 81B,
and n video manager menu language units (VMGM LU) 81C         in the named
order as shown in FIG. 14.    



35                The video manager menu PGCI unit table information
(VMGM PGCIUTI) 81A contains information about the          table 81. The
video manager menu language unit search          pointers (VMGMLUSRP) 81B
are described in the order   5     associated 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
(VMGMLU) 81C, described in the order 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.
More specifically, as shown in FIG. 15, the video         manager menu PGCI
unit table information  15     (VMGM PGCIUTI) 81A contains the number of
the video         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 (VMGMPGCI UTEA). 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         (VMGMLUI) 81D, video manager menu PGC
information                                            36            search
pointers (VMGMPGCISRP) 8lE and video manager          menu PGC information
(VMGMPGCI) 81F in the named order          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 (VMGMPGCI_SRP) 81E are          described in
the order associated with the video  



manager menus #1 to #n and contain the categories 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
(VMGMPGCI)  15     81F contains information about the program chain of the
video manager menu or VMGM program chain information         (VMGMPGCI).
More specifically, as shown in FIG. 18, the video         manager menu
language unit information (VMGMLUI) 81D  20     contains the number of
pieces of the VMGM program chain         information (VMGMPGCI) 81f as a
parameter (VMGMPGCINs)         and the end address of the video manager
menu language         unit information (VMGMLUI) 81D as a parameter
(VMGMLUI EA). As shown in FIG. 19, each video manager  25     menu PGC
information search pointer (VMGMPGCI_SRP) 81E         contains the category
of the program chain of the         associated video manager menu as a
parameter       



37            (VMGM PGC CAT) and the start address of the associated
VMGM program chain information (VMGMPGCI) 81F as          a parameter
(VMGMPGCI SA).               Described in the category (VMGMPGC 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 the video titles, 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         backup of the video title set
information (VTSIBUP) 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 (VTSMVOBS) 95 and         a
video object set for video title set titles         (VTSTTVOBS) 96 are
arranged. Both of the video object
38            sets (VTSMVOBS and VTSTTVOBS) 95, 96 have the
structure shown in FIG. 8, as explained earlier.               The video
title set information (VTSI) 94, the          backup of the information
(VTSI_BUP) 97, and the video          object set (VTSTTVOBS) 96 for video
title set titles          are items indispensable to the video title set
72.          The video object set (VTSMVOBS) 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 (VTSIMAT) 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 video title set         (VTS) 72 are written.
The video title set part of title search pointer  20     table
(VTS_PTTSRPT) 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 the remote         controller 5.



39                 The video title set program chain information
table (VTS PGCIT) 100, a third table, is a mandatory          table, in
which the VTS program chain information          (VTSPGCI) 104 is written.
The video title set time   5     search map table (VTSTMAPT) 101, a fourth
table, is          an selection table provided as the need arises, in
which the information on the recording location, for          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 (VTSTMAPT) 101
belongs is written.               A video title set menu PGCI unit table
(VTSM PGCIUT) 111, the fifth table, is an essential          item when a
video object set (VGSMVOBS) 95 for the          video title set menu is
provided, and contains  15     information about a program chain for
reproducing          a video title set menu (VTSM) provided for each
language. By referring to this video title set menu          PGCI unit
table (VTSM_PGCI_UT) 111, the program chain          of the specified
language in the video object set  20     (VTSM VOBS) 95 can be acquired to
be reproduced as         a menu. 



Next, the video title information management         table (VTSIMAT) 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
40            the video title set identifier (VTS ID), the size of
the video title set 72 (VTSSZ), the version number of          the DVD
video specification (VERN), and the video title          set category
(VTSCAT) are written in that order.   5     Furthermore, in the table
(VTSIMAT) 98, the start         address of the video object set (VTSMVOBS)
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 (VTSTTVOB SA) of the video object 83  10     for titles in the
video title set (VTS) 72 is expressed  



by a logical block (RLBN) relative to the first logical         block in
the video title set (VTS) 72.              Furthermore, in the table
(VTSIMAT) 98, the         end address (VTSIMAT 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 PTTSRPT SA) of the video title
set part         of title search pointer table (VTS_PTT_SRPT) 99 is  20
represented by the number of blocks, relative to the         first byte in
the video title set information (VTSI) 94.              Still furthermore,
in the table (VTSIMAT) 98, the         start address (VTSPGCIT_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
(VTSTMAPTSA) of the time                                            41   



search map (VTSTMAPT) 101 in the video title set (VTS)          72 is
expressed by a logical sector relative to the          first logical sector
in the video title set (VTS) 72.          This table (VTSIMAT) 98 contains
the start address   5      (VTGSM_PGCIUT SA) of the video title set menu
PGCI          unit table (VTSM_ PGCI UT) in terms of the number of
relative blocks from the top byte of the video title          set
information (VTSI) 94. When the video manager menu          PGCI unit table
(VMGMPGCIUT) 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 (VTS) 72, the video attributes          (VTS_VATR) of
the video object set (VTSTVOBS) 96 for  15     the titles (VTSTT) in the
video title set 72, and the         number of audio streams (VTSASTNs) in
the video         object set (VTSTTVOBS) 82 for the titles (VTSTT) for
the video title sets 72. Here, the video attributes         (VTS_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 (VTSASTATR) of the video object         set (VTSTVOBS)
for the titles (VTSTT) in the video  25     title set (VTS).  The
attributes (VTSASTATR) include         an audio encoding mode indicating
how audio is encoded,         the number of bits used to quantize audio,
the number                                           42           of audio
channels and an audio language code.              Furthermore, written in
the table (VTSI_MAT) 98         are the number (VTS SPSTNs) of sub-picture
streams         in the video object set 82 for the titles (VTSTT) in   5
the video title set (VTS) 72 and the attributes          (VTS SPST ATR) of
each sub-picture stream.          The attributes (VTRSPSTATR) for each
sub-picture          stream include a sub-picture coding mode, a
sub-picture          display type and a sub-picture language code.  10
Furthermore, in the table (VTSIMAT) 98, written         are the number
(VTSMASTNs) of audio streams in the         video title set menu (VTSM),
the audio stream 



attributes (VTSMAST ATR), the number (VTSMSPST Ns)         of sup-picture
streams, and the sup-picture stream  15     attributes (VISMSPST ATR).
Each audio stream attribute (VTSAST ATR) of the         video title set
(VTS) contains the audio coding mode,         the multichannel 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 b31 to bit number  25     b24 of this audio stream
attribute (VTSASTATR) are         reserved for specific codes. Bit number
23 to bit         number b8 are reserved for the future use, and bit
43            number b7 to bit number bO describe application  



information. When the video object set (VTSM_VOBS) 95          for the VTS
menu is not present or that video object          set contains no audio
stream,  "0" is described in each   5     of the bits from bit number b63
to bit number bO.               Specific codes are described in bits b47 to
b40          and b39 to b32 where a language code determined by
ISO-639 is described as a language symbol when the          audio stream
type is a language or voice. When the  10     audio stream type is not a
language or voice, this area          is reserved.               As shown
in FIG. 23, each sub-picture stream          attribute (VTSSPSTG ATR) of
the video object set          (VTST 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 b31 to
bit number b24.  20     Bits b23 to b16 are reserved for specific codes.
Bits         b23 to b8 are reserved for the future use, and bits b15
to b8 describe the specific code extension. Further,         bits b7 to bO
are reserved.              The VTS program chain information table 



25      (VTSPGCIT) 100 has a structure as shown in FIG. 24.          In the
information table (VTSPGCIT) 100, information          on the VTS program
chain (VTSPGC) is written, starting
44           with information (VTSPGCITI) 102 on the information
table (VTS_PGCIT) 100 related to the VTS program chain         (VTS PGC).
In the information table (VTSPGCIT) 100,         the information
(VTS_PGCITI) 102 is followed by as   5     many VTS PGCI search pointer
(VTS PGCITSRP) 103 used         to search for VTS program chains (VTSPGC)
as the         number (#1 to #n) of VTS program chains in the
information table (VTSPGCIT). At the end of the         table, there are
provided as many pieces of information  10     (VTSPGCI) 104 on the
respective VTS program chains         (VTSPGC) 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
(VTSPGCNs) of VTS program chains         (VTSPGC) as shown in FIG. 25. The
end address         (VTSPGCITEA) of the table information (VTSPGCITI)
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 PGCITSRP) 103
contains the         attributes (VTSPGCCAT) of the program chains
(VTSPGC) in the video title set (VTS) 72 and the start         address
(VTSPGCISA) of the VTS_PGC information  25     (VTS_PGCI) 104 expressed by
the number of bytes,         relative to the first byte in the VTSPGC
information         table (VTSPGCIT) 100. Here, the VTSPGC attribute
45            (VTSPGCCAT) is, for example, an attribute indicating
whether an entry program chain (Entry PGC) is the first          one to be
reproduced. Usually, an entry program chain 



(PGC) is written before program chains (PGC) that are   5     not entry
program chains (PGC).  Generally, program          chains (PGC) are
reproduced in the description order of          VTSPGCIs 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 three          items that are made mandatory only when there is
an video object 83. Specifically, contained as the  15     three items in
the PGC information (VTSPGCI) 104 are          a program chain program map
(PGC PGMAP) 106, a cell          playback information table (CPBIT) 107,
and a cell          position information table (CPOSIT) 108.
As shown in FIG. 28, the program chain general  20     information (PGC GI)
105 contains the category          (PGCI CAT) of the program chain 87, the
contents          (PGCCNT) of the program chain (PGC) 87, and the
playback time of the program chain (PGC). 87 Written          in the
category of PGC (PGCICAT) 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
(PGCCNT) contains the description of
46            the program chain structure, that is, the number of
programs 89, the number of cells 84, and the number of          angles in
the program chain 87. The playback time of          PGC (PGCPBTIME)
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 of the angle.  10          Furthermore, the
program chain general information          (PGCGI) 105 contains PGC
sub-picture stream control          (PGCSPSTCTL), PGC audio stream control
(PGC ASTCTL),          and PGC sub-picture pallet (PGC SP PLT).  The PGC
sub-          picture stream control (PGCSPSTCTL) contains the  15
number of sub-pictures usable in the PGC 89 and the PGC 



audio stream control (PGCASTCTL) likewise contains         the number of
audio streams usable in the PGC 89. The         PGC sub-picture palette
(PGCSPPLT) contains a set of         a specific number of 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_PBITSA) of the cell         playback information table
(CPBIT) and the start         address (CPOSITSA) of the cell position
information  25     table (C_POSIT) 108.  Both of the start addresses
(C PBITSA and CPOSIT SA) are represented by the         number of logical
blocks, relative to the first byte
47            in the VTSPGC information (VTSPGCI) 105.               For a
program chain (PGC) for a menu, as shown in          FIG. 29, bit b31 of
the category (PGC CAT) of the          program chain describes a PGC entry
or a non PGC entry  



5      as the entry type, bits b30 to b28 of are reserved for          the
future 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 b21 and b20 describe          the PGC block type, bits b19 to b16
describe the  10     program playback control, bits b15 and b14 describe
the copy flag, bits b13 and b12 describe the playback          management,
bits bl1 to b8 describe the application          type, and bits b7 to bO
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 menu (VTSM), "0100" indicates
a sub-picture 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
(PGCCAT) of the program chain          (PGC) is a program chain (PGC) for a
title, bits b30 to          b24 describe the number of titles (VTSTTN), any
of 



48           numbers 1 to 99, in this program chain (PGC), bits bl5
to b8 describe the number of cells, any of 1 to 255, in         this
program chain (PGC), bits b7 to b4 are reserved         for the future use,
and bits b3 to bO describe the   5     number of angles, any one of 1 to 9,
in the program         chain (PGC).              The program chain program
map (PGCPGMAP) 108 is         a map showing the arrangement of the programs
89 in the         PGC 87 of FIG. 31.  In the map (PGCPGMAP) 106 the  10
entry cell numbers (ECELLN), the start cell numbers of         the
individual programs 89, are written in ascending         order as shown in
FIGS. 31 and 32. In addition,         program numbers are allocated,
starting at 1, in the         order in which the entry cell numbers are
written.  15     Consequently, the first entry number in the map
(PGCPGMAP) 106 must be #1.  



The cell playback information table (CPBIT)         defines the order in
which the cells 84 in the PGC 87         are played back. In the cell
playback information  20     table (C PBIT) 107, pieces of the cell
playback         information (CPBI) are written consecutively as shown
in FIG. 33. Basically, cells 84 are played back in the         order of
cell number. The cell playback information         (CPBIT) 108 contains a
cell category (CCAT) as shown  25     in FIG. 34.  Written in the cell
category (CCAT) are         a cell block mode indicating whether a cell is
in the         block and if it is in the block, whether the cell is
49            the first one, a cell block type indicating whether
a cell 84 is not part of the block or is in an angle          block, and an
STC discontinuity flag indicating whether          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 baseball 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 mode
indicating whether the video          object units (VOBU) 85 in the cell 84
are played back  15     continuously or a picture is made still at one
video         object unit (VOBU) 85 to another 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 playback information
table (C PBIT) 107 contains the cell playback time         (CPBTNM)
representing the total playback time of 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 playback information table (C PBIT) 107 are         the
start address (C_FVOBU_SA) of the first video    



50            object unit (VOBS) 85 in the cell 84 expressed by the
number of logical sectors, relative to the first          logical sector in
the video object unit (VOBS) 85 in          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
sectors,          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 (VOBID) of the          video object (VOB) 85 in the
cell used.in the PGC 87          and the identification number (CellID) 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 



information (C_POSI) contains the identification number  20      (CVOBIDN)
of the video object unit (VOBS) 85 in the          cell 84 and the cell
identification number (CIDN) as          shown in FIG. 36.
The video title set menu PGCI unit table          (VTSM PGCI UT) 111
describing language-by-language  25     information of the video title set
menu (VTSM) shown         in FIG. 20 consists of video title set menu PGCI
unit         table information (VTSMPGCI UTI) lllA, n video title
51            set menu language unit search pointers (VTSM_LU_SRP)
1l1B and n video title set menu language units          (VTSM LU) 1l1C in
the named order, as shown in FIG. 37.               The video title set
menu PGCI unit table   5     information (VTSMPGCI UTI) ll1A contains
information          of this table 111. The video title set menu language
unit search pointers (VTSMLUSRP) ll1B 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          (VTSM LU) 1l1C 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)
1l1C 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         (VTSMPGCIUTI) l1lA contains the number of the video
title set menu language units (VTSM LU) 1l1C 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 (VTSMPGCI_UT_EA). As
shown in FIG. 39,         each video title set menu language unit search
pointer         (VTSMLUSRP) 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) 1l1C as
a parameter (VTSMLUSA).       



52            As shown in FIG. 40, each video title set menu language
unit (VTSM_LU) 1l1C consists of video title set menu          language unit
information (VTSM LUI) 111D, video          title set menu PGC information
search pointers   5      (VTSMPGCISRP) l11E and video title set menu PGC
information (VTSM_PGCI) 1l1F in the named order.          The video title
set menu language unit information          (VTSM LUI) 111D contains
information of this table          1l1C. The video title set menu PGC
information search  10     pointers (VTSMPGCISRP)  l11E 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 (VTSMPGCI) 111F described
in the order          associated with the video title set menus #1 to #n.
Each video title set menu PGC information          (VTSM PGCI) 111F
contains information about the program          chain of the associated
video title set menu, i.e.,  



20     VTSM program chain information (VTSMPGCI).               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) 1l1F as
a parameter  25      (VTSM 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
53            video title set menu PGC information search pointer
(VTSM PGCISRP) l1lE contains the category of the          program chain of
the associated video title set menu          as a parameter (VTSMPGCCAT)
and the start address of   5     the associated video title set menu PGC
information          (VTSM PGCI) 1l1F as a parameter (VTSMPGCISA).
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 a 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 pack 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          



54            immediately before the video pack 88 which contains the
first data item in the group of pictures (GOP). Even          if the object
unit 85 contains no video pack 88, the NV          pack 86 is positioned at
the head of the object unit   5     85, provided that the object unit 85
contains an audio         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
55            of these packs is aligned with the boundaries between
logical blocks.               The PCI data (PCI) 113 in the PCI packet 116
is          navigation 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 (PCIGI) as          information on the entire PCI data 113 and
angle  10     information (NSMLAGLI) as each piece of jump  



destination angle information during angle change and          high light
information (HLI) as shown in FIG. 45. The          PCI general information
(PCIGI) contains the address          (NVPCKLBN) of the NV pack (NV PCK) 86
in which 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 (VOBUCAT), the
start PTS  20     of VOBU 85 (VOBUSPTS), and the end PTS of VOBU 85
(VOBUEPTS). Here, the start PTS of VOBU 85          (VOBUSPTS) indicates
the playback start time (start          presentation time stamp (SPTS)) of
the video data in          the VOBU 85 containing the PCI data. The
playback  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)
56   



data in the MPEG standards. The end PTS (VOBUEPTS) in          the VOBU 85
indicates the playback end time (end          presentation time stamp
(EPTS)) of the video data in          the VOBU 85 containing the PCI data.
The playback end   5     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  10     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 basis          of the angle information (NSMLAGLI), the
angle  15     information (NSMLAGLI) 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          the PCI data is recorded as
shown in FIG. 48, or the          start address (NSML_AGL_C_DSTA) of the
VOBU 85 in  20     another angle block whose playback time is closest to
the preceding one.              According to the description of the start
address  



(NSMLAGL_C_DSTA) of such an angle cell, the angle is          changed in a
concrete example as follows. Assuming  25     that a series of consecutive
scenes where in a baseball         game, the pitcher throws a ball, the
batter hits the         ball, and the ball lands in the stands, the change
of                                            57            the angle will
be explained. An angle cell (ANG C#j)          can be changed on a video
object unit (VOBU) 85 basis          as shown in FIG. 48. In FIG. 48, the
video object          units (VOBU) 85 are assigned numbers in the order   5
of playback.  The video object unit (VOBU#n) 85          corresponding to
playback number n of an angle cell          (ANGC#j) stores the video data
for a different scene          which is contemporary with 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#9). 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 also assumed that in angle cell
(ANG_C#1), VOBUs 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      (ANGC#9), VOBUs are arranged
consecutively as video         data used to show only the expression of the
pitcher on         the screen. When the user is viewing angle cell #j
(ANGC#i) 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 switches to a
screen where the         batter starts swinging a bat before making the
hit, not                                            58            to a
screen showing only the batter after he made a  



hit. Furthermore, when the user is viewing angle cell          #j (ANGC#i)
and changes to angle cell #9 the moment          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 information (HLI) is
information for          highlighting one rectangular area in a sub-picture
display 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.              As shown in FIG. 51, the highlight
information         describes highlight general-information (HLGI) 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 (BTNCOLIT)         113B
describes three button color information         (BTN_COLI) 113D, 113E,
113F, and the button information
59            table (BTNIT) 113C describes 36 button information
IBTNI) 113I at the maximum.               For instance, as shown in FIG.
52, 36 button          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
information.               The highlight general-information (HLGI) 113A is
10     information of the entire highlight information.  As          shown
in FIG. 53, the highlight general-information          (HLGI) 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 (NSBTNNs),
forcedly selected button         number (FSLBTN N), and forced activated
button number         (FACBTN N).  20          The status of highlight
information (HLI SS)         describes the status of the highlight
information in         corresponding PCI. For instance, 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 information (HLISS) describes         different highlight from
the highlight information of         the VOBU.  In the case of "10", the
status of highlight                                            60
information (HLISS) describes the same highlight          information as
the highlight information of the VOBU.          In the case of "11", the
status of highlight informa- 



tion (HLI SS) describes the highlight information   5     containing
difference from the highlight information of          the VOBU only from
button command.               The start PTM of highlight information
(HLI_SPTM)          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 HLISS is "01",
the high-          light start time of highlight information which is  15
renewed during the presentation period of VOBU in which          the PCI is
included is described. When HLISS is          "10" or "11", the highlight
start time of highlight          information used continuously 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 information becomes invalid. The         end PTM of highlight
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 "01", the
highlight termination time of highlight
61            information which is renewed during the presentation
period of VOBU in which the PCI is included is          described. When
HLISS is "10" or "11", the highlight          termination time of highlight
information used continu-   5     ously during the presentation period of
VOBU in which          the PCI is included is described. When HLISS is
used during the still state, the end PTM of highlight          information
(HLI_E_PTM) shall describe (FFFFFFFFh).               End PTM of button
select (BTN_ SLE_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 HLISS is "01", the          button select
termination time of highlight information  15     which is renewed during
the presentation period of VOBU 



in which the PCI is included is described. When HLI_SS          is "10" or
"11", the button select termination time of          highlight information
used continuously 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 (BTNSL_ EPTM) shall describe (FFFFFFFFh).              The mode of
button (BTN MD) describes grouping of         the buttons and the display
type of the sub-picture  25     corresponding to each group.  For instance,
the mode of         button (BTNMD) describes number of button groups
(BTNGRNs), display type of sub-picture corresponding
62            to the button group 1 (BTNGR1_DSPTY), display type of
sub-picture corresponding to the button group 2          (BTNGR2_DSPTY) and
display type of sub-picture corre-          sponding to the button group 3
(BTNGR3_DSPTY). The  



5     number of the button groups (BTNGRNs) 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 the case          of "10", and pan-scan in the case of
"11".  10          The button start number (BTN SN) describes 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 to          each button group.  15          The number
of valid buttons (BTNNs) 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 case of 1 of the button group, 1 to 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 buttons          (BTNNs) is commonly
applied to each button group.              The number numerical select of
buttons (NSBTN_Ns)         which can be selected 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         buttons can
described 1 to 36 in the case of 1 of the         button group, 1 to 18 in
the case of 2 of the button 



63            group, and 1 to 12 in the case of 3 of the button
group.  The button start number (NSBTN_Ns) is commonly          applied to
each button group.               The forcedly selected button number
(FSLBTN N)   5     describes the button number which is forcedly selected
at the highlight start time (HLI S PTM). Even when the
presentation starts during the highlight information          validity
period, the button number set at highlight          information is to be
selected. The button 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 (FSLBTNN)          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 (BTNCOLN)
is allocated from "1" in the                                             64
describing sequence of the button color information          (BTNCOLI)
113D. As shown in FIG. 54, selection color          information (SLCOLI)
113G and action color information          (ACCOLI) 113H are described in
the button color    5     information (BTNCOLI) 113D.  The color and
contrast          which are altered when the button is selected is 



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     color information (ACCOLI) 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-2 selection          color code,
emphasis pixel-2 selection color code,  20     pattern pixel selection
color code, background pixel          selection color code, emphasis
pixel-2 selection          contrast, emphasis pixel-l selection contrast,
pattern          pixel selection 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    



65            action color code, background pixel action color code,
emphasis pixel-2 action contract, emphasis pixel-1          action
contrast, pattern pixel action contrast,          background pixel action
contrast are described in the   5     action color information (SLCOLI)
113G.               As shown in FIG. 57, 36 button information (BTNI)
113I are described in button information table (BTNIT)          113C. The
button information (BTNI) 113I can be          utilized as three modes of
three mode groups grouped by  10     1 group mode in which all 36 button
information          (BTNI)113I become valid in the describing sequence of
the button information table (BTNIT), 2 group mode in          which 18
units of button information (BTNI) 113I 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 areas 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)         113I in each button group.              The user
number specifiable buttons in the button  25     group are the numbers of
the values described from         BTN _#1 to NSBTNNs.              As shown
in FIG. 57, the button information. (BTNI)
66            113I describes button position information (BTN POSI)
113J, adjacent button position information (AJBTNPOSI)          113K and
button command (BTNCMD) 113L.               As shown in FIG. 58, the color
numbers (1 - 3)   5     used for the buttons and the display rectangular
area          on the video display screen are described in the button
position information (BTNPOSI) 113J. The button color  



number of the button (BTNCOLN), start X-coordinate of          the
rectangular area displayed by the button (start  10     X-coordinate), end
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 (BTNPOSI) 113J. The auto         action mode describes whether
an selection status is         not maintained, or describes whether an
selection         status or activated state is maintained.  20          The
adjacent button position information         (AJBYNPOSI) 113K describes
whether or not the button         to be the button number disposed in four
directions of         upward, downward, rightward and leftward 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       



67            selection status. For example, the upper button
number, the lower button number, the left button number          and the
right button number are described. It          corresponds to the
designation 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 (VOBUSRI),  15     and the
synchronizing playback information (SYNCI), as          shown in FIG. 59.
The DSI information (DSIGI) contains information         about the entire
DSI data 115. Specifically, as shown         in FIG. 60, the DSI general
information (DSIGI)  



20     contains the system clock reference for the NV pack
(NVPCKSCR) 86. The system clock reference          (NVPCKSCR) 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
68            and sound, respectively. The DSI general information
(DSIGI) contains the start address (NV_PCK_LBN) of the          NV pack (NV
PCK) 86 containing the DSI data expressed          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 (VOBUIPEA) of the V
pack          (VPCK) 88 containing the last data item for the first
I picture in the VOB unit (VOBU) expressed by the  15     number of logical
sectors (RLSN), relative to the first          logical sector 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 (NSMLAGLI)
in         PCI 113, the angle information (SMLAGLI) contains as
many start addresses (SMLAGLC_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          



69            angle is changed on the basis of the angle information
(SMLAGLI), the angle information (SMLAGLI) contains          the start
address of the cell 84 in another angle block          after the playback
time of the VOBU 85 in which the DSI   5     data 115 is recorded, as shown
in FIG. 62.               When the angle information (SMLAGLI) in DSI data
113 is used, the angle is changed, cell 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
(SMLAGLI) in PCI data 113. In the above          example of baseball, the
angle is changed as follows.  15     It is assumed that angle cell #j
(AGLC#j) 84 contains          a stream of video data for a series of scenes
where the          pitcher throws a ball, the batter 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. Furthermore, 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                                            70            can
switch to consecutive scenes where the ball is          flying closer to
the outfield after the batter hit the          ball.  Furthermore, when the
user is viewing angle cell          #j (AGL C#i) and changes to angle cell
#9 the moment   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
(VOBUSI) in VOBU 85 contains the         start addresses (AFWDn) of +1 to
+20, +60, +120, and         +240 VOB units (VOBU) 85 as forward addresses
(FWDANn)         in the order of playback on the basis of the VOB unit  20
(VOBU) 85 containing the DSI 115 as shown in FIG. 35A,         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 (bO) are assigned to its
address, for example, the         address of forward address 10 (FWDA10).
At the head of                                            71   



the forward address (FWDANn), a flag (VFWDExistl)          indicating
whether the video data exists in the video          object unit (VOBU) 85
corresponding to the forward          address (FWDANn) and a flag
(VFWDExist2) indicating   5     whether the video data exists in the video
object unit          between the current address and the forward address
(FWDAn). Specifically, VFWDExistl 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 video object unit
(VOBU) specified by the forward address (FWDANn)          written in bit
number 29 to bit number 0. For example,  15     if forward address 10
(FWD10) has video data, the          flag will be up (1) in VFWDExistl of
the 31st bit.          If the address has no video data, the flag will be
down          (0) in VFWDExistl of the 31st bit. Furthermore,
V_FWDExist2 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
(FWDAn).  



Specifically, VFWDExixt 1 corresponds to bit number         (b31). When
this flag is at 0, this means that there  25     is no video data 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
72            this flag is at 1, this means that there is video data
in at least one of the video object units (VOBU) 85          between them.
For example, if there is video data in          a plurality of video object
units 85 between forward   5      address 1 and forward address 9, the flag
will be up          (1) in VFWDExist2 of the 30th bit. If the address
has no video data, the flag will be down (0) in          V_FWDExist2 of the
30th bit.               Furthermore, the VOBU search information (VOBUSI)
10     contains the start addresses (ABWDn) 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          (bO) 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
backward          address (BWDANn) and a flag (VBWDExist2) indicating  25
whether the video data exists in the video object units         between the
backward address (BWDAn) and the current         address. Specifically,
VBWD Existl corresponds to bit                                           73
number (b31). When this flag is at 0, this means that  



there is no video data in the video object unit (VOBU)          85
specified by the address (BWDANn) written in bit          number 29 to bit
number 0. When this flag is at 1,   5     this means that 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 address 10 (BWDA10) has video data, the flag         will be up
(1) in VBWDExistl of the 31st bit. If the  10     address has no video
data, the flag will be down (0)         in VBWD Existl of the 31st bit.
Furthermore,         V_BWDExist2 corresponds to bit number (b30). When
this flag is at 0, this means that 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 VBWDExist2 of the 30th         bit.  If the address has no video
data, the flag will         be down (0) in VBWDExist2 of the 30th bit.
The synchronizing information (SYNCI) contains 



25     address information on the sub-pictures and audio 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 target          audio pack
(APCK) is expressed by the number of          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 (SPSYNCA) of the NV pack          (NV PCK) 86 of the VOB unit
(VOBU) 85 containing the          target audio pack (SPPCK) 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 streams are written.
A sub-picture unit composed 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 data          (e.g., caption) of still pictures
corresponding to          several tens of screens can be recorded in 1 GOP.
The          sub-picture unit is composed of a sub-picture 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                                            75
(SPDSZ) and start address of display control sequence          table
(SPDCSQTA) are described in the sub-picture unit          header (SPUH). 



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 sequence (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
composed         of set command of forcedly display start timing of
pixel data (FSTA DSP), set command of display start         timing of pixel
data (STA DSP), set command of display  15     end timing of pixel data
(STPDSP), set command of         color code of pixel data (SETCOLOR), set
command of         contrast ratio of pixel data and video (SET_CONTR), set
command of display area of pixel data (SETDAREA), 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 of         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 from PTM
described in the sub-  



picture packet including the sub-picture unit header         (start PTM).
The command (STPDSP) is a command for
76            designating the display stop of the sub-picture data,
and described in the offset PTM from the PTM described          in the
sub-picture packet including the sub-picture          unit header (stop
PTM).   5           This start PTM and stop PTM are delayed by
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
transmit 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 memory interface section (memory I/F section) 191,  15
a stuffing length detect section 192, a pack header end 



address calculation section 193, a pack classification          judgement
section 194, a packet data transmit control          section 195, and
decoder interface section (decoder I/F          section) 196.  20
The memory I/F section 191 outputs 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
77            contains, and outputs the detected result to the pack
header end address calculation section 193.               The pack header
end address calculation section          193 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 judgement 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 address          of the pack data
supplied from the memory 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 



78            to the decoder I/F section 196, and supplies the packet
end address from the packet start address to the memory          I/F
section 191.               The decoder I/F section 196 outputs the video
5     data, the audio data, the sub-picture data as packet          data
including the packet header 121 supplied under the          control of the
packet data transmit control section 195          from the memory 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          pack classification 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 calculation section          193 calculates the pack header end
address according to  25     the stuffing length supplied, and supplies the
pack          header end address to the pack classification judgement
section 194 and the packet data transmit control
79            section 195.               The pack classification judgement
section 194          judges any of the NV pack 86, the video pack 88, the
auto pack 91 of Dolby AC3, the audio pack 91 of linear   5     PCM and the
sub-picture pack 90 according to the con-          tent of the data of 4 to
6 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 as 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, the 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    



80            121 of the supplied pack data.  Thus, the packet data
transmit control section 195 supplies the signal indi-          cating the
destination as the transmit control signal          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
transferred to the audio  15     decoder 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 data RAM         section 56 is always stored by the
address 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                                            81
video data, the NV data is not transferred to the          decoder, but
stored in the data RAM section 56. The NV          data is referred
according to the system CPU section          50, if necessary, and utilized
when the specific repro-   5     duction 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-picture 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          selection item as highlight information supplied
from          the system CPU section 50, color code, highlight
color/contrast value.              The decoder 62B expands the pixel data
compressed  25     by the run-length compression as the sub-picture data
in response to the highlight pixel, the pattern pixel,         the
background pixel, etc.       



82                 The highlight processor section 62C is composed,
as shown in FIG. 72, a highlight area setting/judgement          section
180, a default color/contrast setter 818, a          highlight
color/contrast setter 182, a selector 183 and   5      a color pallet
register 184.               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 indicating 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                                             83            responsive
to the color and the contrast supplied from          the selector 183.
Therefore, when out of the highlight area is          judged by the
highlight area setting/judgement 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          color 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 reproducing 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          indicatedata buses, and arrows with broken lines
indicate a control bus.  25           In the optical disk apparatus shown
in FIG. 1,         when a power source is turned on and the optical disk
10 is inserted, the system CPU 50 reads the initial          



84            program from the system ROM and RAM section 52, and
operates the disk drive section 30. Accordingly, the          disk drive
section 30 starts reading from a lead-in          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          section 30, reads the
contents of the volume and file          structure area 70, and temporarily
stores the contents          in the data RAM section 56 via the system
processor          section 56. The system CPU 50 extracts information  15
such as recording position, recording capacity, size,          etc., and
management 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 system
ROM and RAM         section 52. Specifically, the system CPU section 50
applies the read command to the disk drive section 30
85            by referring to the information of the recording
position and the recording capacity of each file          obtained from the
system ROM and RAM section 52,          obtains the position and the size
of the plurality   5     files for composing the video manager 71 present
on          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 (TTSRPTI) 92 in the         title search pointer table
(TTSRPT) 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
86   



search pointer (TTSRP) 93 in the title search pointer          table
(TTSRPT) 79 (Step S53).               The system CPU 50 searches the video
title set          part-of-title search pointer table (VTSPTTSRPT) 99 in
5     the video title set information (VTSI) 94 of the first          table
of the video title set 72 described in each title          search pointer
(TTSRP) 93 (Step S54). The system CPU          50 acquires the number of
audio streams of each title          according 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 number of the sub-          picture streams
(VTS_SPSTNs) (Step S55).               The system CPU 50 acquires the
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 attribute (VTSASTATR) of the table          (VTSPTTSRPT) 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          streams of each title
according to the language code  



of the sub-picture of the sub-picture streams described          in the
sub-picture stream attribute (VTSSPSTATR) of  25      the table
(VTSPTTSRPT) 99 of each video title set 72          (Step S57).
The system CPU section 50 also searches the video
87            manager menu PGCI unit table (VMGMPGCIUT) 81 of the
fourth table in the video manager information (VMGM) 75          of the
video manager 71 (Step S58). By this search,          the video manager
menu PGCI unit search pointer   5      (VMGM)_LUSRP) 81B describing the
same language code          as the language set to the reproducing
apparatus          (Step S59).               When the video manager menu
PGCI unit search          pointer (VMGM LUSRP) 81B describing the same
language  10     code is searched, the system CPU section 50 searches
the menu ID described together with the category          (VMGM PGC CAT) of
the program chain of each video 



manager menu of the video manager menu PGC information          search
pointer (VMGM)_PGCISRP) 81E in the video  15     manager menu language unit
(VMGM) LU) 81C corresponding          to the pointer (VMGMLU_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 (VMGMPGCISA) by the start address
of the VMGM program chain information (VMGMPGCI) 81F         described in
one of the video manager menu PGC informa-  25     tion search pointer
(VMGMPGCISRP) 81E describing the         menu ID of the route menu, and
stores the start address         (C_FVOBUSA) of the head video object unit
(VOBU) 85                                            88
described in the VMGM program chain information  



(VMGM_PGCI) 81F in the memory table 56A as the start          address of
the main menu (Step S62).               When the title menu exists, the
system CPU section   5      50 reads the contents of the corresponding VMGM
program          chain information (VMGMPGCI) 81F according to the
parameter (VMGMPGCISA) by the start address of the          VMGM program
chain information (VMGMPGCI) 81F described          in one of the video
manager menu PGC information search  10     pointer (VMGMPGCISRP) 81E
describing the menu ID of          the title menu, and stores the start
address (CFVOBU SA)          of the head video object chain information
(VOBU) 85          described in the corresponding VMGM program chain
information (VMGMPGCI) 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 (VTSMPGCI 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 LUSRP) lllB
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) lllB describing the same language         code
is searched, the system CPU section 50 searches         the menu ID
descried together with the category
89            (VTSMPGCCAT) of the program chain of each video title
set menu of the video title set menu PGC information          search
pointer (VTSMPGCISRP) 1llE in the video title          set menu language
unit (VTSM LU) 1l1C corresponding to   5     the pointer (VTSMLU SRP) 1l1B
(Step S66), judges          whether or not the sub-picture menu, the audio
menu,          the angle menu, the chapter (program) menu exist by
this search, and judges whether or not the title menu          exists (Step
S67).  10          When these menus exist, the system CPU section 50
reads the contents of the corresponding VTSM program          chain
information (VTSMPGCI) 1l1F by the parameter          (VTSMPGCISA) by the
start address of the VTSM program  



chain information (VTSMPGCI) 1l1F described in one of  15     the video
title set menu PGC information search pointer          (VTSMPGCI_SRP) l11E
describing the menu ID, and stores          the start address (CFVOBUSA) of
the head video object          unit (VOBU) 85 described in the VTSM program
chain          information (VTSM_PGCI) 1l1F in the memory table 56A as  20
the start address of the corresponding menu (Step S68).              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 start         address corresponding
to each menu corresponding to the         language set to the reproducing
apparatus is stored in                                             90
the memory table 56A.               Therefore, when the menu key 5k of the
remote          controller 5 is closed, the system 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 (CFVOBUSA) of the head video object unit
(VOBU) 85 stored corresponding to the main menu of the  10     memory table
56A, reads the data of the main 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,
and reproduces it. The reproduced 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 image of the         main
menu as shown in FIG. 76 on the monitor 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,
91.            and judges whether or not the title menu exists. As
a result of the judgement, if the presence of the title          is judged,
the system CPU section 50 reads the start          address (C_FVOBU_SA) of
the head video object unit   5      (VOBU) 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 reproduced 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 corresponding 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                                             92
system CPU section 50 reads the start address          (C FVOBU SA) of the
head video object unit (VOBU) 84          stored corresponding to the
chapter menu of the memory          table 56A, reads the data of the
chapter menu corre-   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 reproduces          it. The reproduced
data is input to the data RAM          section 56 via the system processor
section 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 reproducing time          information,
decoded, and signal-converted by the D/A          and data reproducing
section 64, and the image of the  15     chapter menu as shown in FIG. 77B
on the 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
corresponding to the title          selected at present, and judges whether
or not the          audio 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 (CFVOBU SA) of         the head video
object unit (VOBU) 84 stored corresponding  



93            to the audio menu of the memory table 56A, reads the
data of the audio menu corresponding to the address          from the area
corresponding to the video object set          (VTSMVOBS) 96 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
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  10     reproducing time
information, 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 system CPU section 50 reads the start
address (CFVOBUSA) of the head video object unit  25      (VOBU) 84 stored
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                                            94
corresponding to the video object set (VTSMVOBS) 96          for the video
title set menu (VTSM) of the optical disk          10, and reproduces it.
The reproduced data is input to          the data RAM section 56 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
reproduced,  15     or the title is selected by the normal reproduction,
and then the system CPU section 50 judges the reproduc-          tion 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_FVOBUSA)         of the head
video object unit (VOBU) 84 stored         corresponding 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 (VTSMVOBS) 96 for the video title set menu
(VTSM) of the optical disk 10, and reproduces it. The     



95            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   5     62 based on the reproducing time
information, decoded,          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          voice 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, each audio decoder section 60 and
each          sub-picture decoder section 62 based on the attribute
information 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 reproducing the above-         described menu
will be described in detail by referring  25     to the flowchart shown in
FIG. 78.              The start address of the initial VOBU in the cell
as the start address corresponding to the menu to be
96            reproduced and the PGC number, i.e., the cell number
are stored in the system ROM and RAM section 52          (Step S1).
When the preparation for reading the video title   5     set is arranged, a
read command is applied from the          system CPU section 50 to the disk
drive section 30, and          the optical disk 10 is sought by the disk
drive section          30 based on the above-described start address (Step 



S2). 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 decoder 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        



97             according to the PCI data stored in the data RAM
section 56 (Step S5).               Specifically, the system CPU section 50
judges the          rectangular area of the button at each 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
data 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          contrast values are prepared.               As
described above, the system CPU section 50          outputs X- and
Y-coordinate values 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 scanning position
to the highlight  25     color/contrast setter 182 of the highlight
processor         section 62C (Step S6).              Thus, the highlight
area setting/judgement section
98            180 judges the designated highlight area according to
the X-, Y-coordinate values indicating the rectangular          area
(designated highlight area) displayed by the          selection item by the
system CPU section 50 and the X-   5      and Y-coordinate values obtained
the raster scanning,          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     highlight color and contrast value by the system CPU
section 50 in response to the X- and Y-coordinate          values obtained
by raster scanning (Step S8).               As described above, the
selector 183 selectively          outputs the display color 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 contrast of the default of each pixel from the
99 



default color/contrast setter 181, outputs them to 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.
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 decoder 62B in the 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                                            100            monitor
section 6.               For instance, the sub-picture image formed of the
button as the selection item shown in FIG. 79B is          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 data 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
highlight         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 character 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.
101    



Specifically, when the video data shown by in          FIG. 80A and the
sub-picture data shown by in FIG. 80B          are supplied, the menu image
before selecting is          displayed as shown in FIG. 80C so that the
characters   5     of the selection item for "1" and "2" are display with
black and the background is 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 contrast of the pixel to the
highlight processor          section 62C.  15          As described 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          corresponding to 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                                             102
with white and the background is displayed with red.
Thereafter, when the selection item of "2" is          selected by the
key/display section 4 or the remote          controller 5, the system CPU
50 sets the X-, Y-   5     coordinates indicating the rectangular area for
the          selection item of "l" 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 decoded          by the decoder
62B of the sub-picture decoder section          62 is altered at the
highlight color and contrast value  



corresponding to the selection item of "1"  by the high-          light
processor 62C, and supplied to the image mixing  15     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 "2" of the selection item is altered as shown
20      in FIG. 80E to the menu image, which is displayed on          the
monitor section 6. For instance, the part of the          character of the
selection item of "2" is displayed          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
103            the video and the sub-picture by designating it
corresponding to the display coordinate system of the 



video.               An embodiment 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 "[err]'" 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. In this case,          after the control data is selected,
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 only of pattern pixel. In this case, after          the highlight
information is selected, the display          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 color as          it
is. Thus, the selected selection item itself is          altered to the
color different from the other selection
104            item.               In addition, the contrast of the
background pixel          in the selection item area is set to 100% of the
sub-picture data at the time of selecting, and to 0%   5      at the time
of inhibiting to select.  Thus, at the time          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
105            data RAM section 56.               With reference to FIG. 1,
a description will now          be given of the operation for reproducing
movie data  



from the optical 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
title is selected, the          system CPU section 50 acquires the last
address of the          title search pointer table (TTSRPT) 79 from the
title          search pointer table information (TTSRPTI) 92 and
acquires the video title set number (VTSN), program  15     chain number
(PGCN) and the start address (VTSSA) of          the video title set, which
correspond to the input          number, from the title search pointers
(TTSRP) 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 title set,          a single title search pointer
(TTSRP) 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.
106                 Next, from the start address (VTSSA) of the
video title set 72 of FIG..13, the video title set          information
(VTSI) 94 about the title set is obtained          as shown in FIG. 20. The
end address (VTIMATEA) of   5     the video title set information
management table          (VTSI MAT) 98 of FIG. 21 is acquired from the.
management table (VTSI MAT) 98 of the video title set          information
(VTSI) 94. At the same time, each section          of the reproducing unit
shown in FIG. 1 is set on the  10     basis of the number of audio streams
and the number of          sub-picture data streams (VTSASTNs, VTSSPSTNs)
and          the attribute information on the video, audio, and sub-
picture data (VTS, V_ATR, VTS_AATR, VTSSPSTATR).               When a menu
(VTSM) for a video title set (VTS)  15     has a simple structure, the
start address (VTSMVOB_SA)  



of a video object set (VTSMVOB) 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
(VTSMVOB) 95, a menu for  20     the video title set is displayed.  When an
video object          set (VTTVOBS) 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
107            desired program chain 87 is retrieved in the following
procedure. The retrieval of a program chain 87 is not          limited to a
program chain 87 for titles in the video          title set. The same
procedure applies to the retrieval   5     of a program chain 87 for a
relatively complex menu 



made up of program chains 87. The start address of          the program
chain information table (VTSPGCIT) 100 in          the video title 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          (VTS PGCIT I) 102 in the VTS program chain information
table 100 of FIG. 24 is read. From the information          (VTSPGCIT I)
104, the number of program chains          (VTS_PGC Ns) and the end address
(VTSPGCIT 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/display section 4 or the remote controller          5 the category of
the program chain 87 and the start          address of the VTSPGC
information 104 corresponding  20     to the search pointer (VTSPGCIT_SRP)
103 shown in          FIG. 26 are acquired from the VTSPGCIT search pointer
(VTS_PGCITSRP) 103 corresponding to the number shown          in FIG. 24.
On the basis of the start address          (VTS_PGCISA), the program chain
general information  25      (PGC GI) of FIG. 27 is read out.  According to
the         general information (PGC GI) 105, the category and
playback time of the program chain (PGC) (PGC_ CAT,  



108            PGCPBTIME) are obtained and further the start
addresses (C_ PBITSA, C_POSIT SA) of the cell playback          information
table (C PBIT) and cell position          information table (C POSIT) 108
contained in the   5     general information (PGCGI) 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 (CPOSI) of          FIG. 35.  10
Furthermore, from the start address (C POSIT SA),          the cell
playback information (CPBI) of FIG. 33 is          obtained. The start
address (CFVOBUSA) of the first          VOBU 85 and the start address
(CIVOBU_SA) of the last          VOBU in the cell of FIG. 34 contained in
the playback  15     information (CPBI) are acquired.  Then, the target
cell is retrieved. In the playback of cells, referring          to the
program map of FIG. 31 in the PGC program map 



(PGCPGMAP) 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          data 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, audio decoder
section 60, and sub-picture decoder         section 62, which decode them.
The decoded signals         are subjected to signal conversion at the D/A
and                                            109
data-reproducing section 64 and an image is reproduced          at the
monitor section 6 and at the same time, sound is          reproduced at the
speaker sections 8.              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-up at step S11, the video manager information          (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
(VYTSMVOBS) 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/display         section 4 or the remote controller 5, as shown in step
S14, the data in the cell playback information table         (C_PBIT) 107
of FIGS. 17, 21, and 22 is read by the  25     system CPU section 50 from
the program chain         information table (VTSPGCIT) 100 of FIG. 12 in
the         selected title set 72. The read-out data is stored     



110            in the system ROM/RAM section 52. According to the
playback conditions, the system CPU section 50          determines a
program chain number (VTSPGC Ns), angle          number (ANGNs), audio
stream number, and sub-picture   5      stream number using the
aforementioned 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          displayed 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 address of the first VOBU in a cell and PGC  



number, or cell number, are stored 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
another from the optical disk 10, and are transferred          to the data
RAM section 56 via the system CPU section          50 and system processing
section 54. The transferred          cell data includes a navigation pack
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 video  20      and audio reproduction, the key data acquired is stored
into 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 or not
a navigation pack 86 has been transferred to the system          ROM/RAM
section 52.  If the navigation pack 86 has been        



112            transferred to the section 52, the logical sector
number (NV PCK LSN) in the navigation pack 86 is stored          as current
logical block number (NOWLBN) 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 (CLVOBU-SA) of the cell
playback table          (CPBI) 107 with the address (VPCKLBN) 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.  In 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 S24,
it will be 



verified whether it is the end cell of the program         chain (PGC) to
which the cell 84 belongs. The         verification is effected 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
126    Claims    1.  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  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          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.        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 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.    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
128  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 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.    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 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 medium as recited by claim 4,
wherein the  



control data for controlling the action item includes:       prior-section
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
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 



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.    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
131  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. 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 packs  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
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       a synthesizing 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.
11. A reproducing apparatus as recited by claim 10,  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. 



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;
133       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.    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
134  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 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 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  representing a contrast and a
color of sub-picture data  used prior to selection of the action item;
1 4 OCT 1998                                   135       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.    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;
136       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 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
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.    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;
after-selection display color information 



137 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 item is to be displayed.    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 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       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:       prior-selection display
color information                                    138  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.    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, 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        



139  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 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
used prior to selection of the selection item;       after-selection
display color information                                   140
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.    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
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,
REPLACEMENT SHEET                                    141  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 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.    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
142       selection item position information representing the  position
where each selection item is to be displayed.    27. A reproducing method
as recited by claim 25, 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.    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          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 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   



144  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 recording 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 method 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,                                    145       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                                   146  



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. An 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.
134            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 a data area on          the other area
comprising the steps of:   5           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  10     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;  15          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  20     data encoded and the control data generated on the data
area of said recording medium.              15. A recording method
according to claim 14,         wherein the control data of said selection
item         includes:  25          prior-selection display color
information         representing a contrast and a color of sub-picture data
used prior to selection of the selection item;
135                 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   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          representing a contrast and a color of
sub-picture data          used after 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 video data and sub-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                         This Sheet
Has Been Replaced                         l 111111111111111111111111i
records management information for 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   5     each program, and sub-picture data
menu corresponding          to the sub-picture data.              18. A
recording method for recording at least 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;
supplying sub-picture data as the selection item  20     or the action item
of said menu information capable of         being reproduced in the same
time zone as the video         data;              supplying audio data
corresponding to said video         data capable of being reproduced in the
same time zone  25     as said video data;              encoding the video
data supplied, the sub-picture         data supplied and audio data
supplied;                                            137
designating the control content of the selection          item or the
action item of said menu information; 



generating the control data of the selection item          or the action
item designated; and   5          recording the video data encoded, the
sub-picture          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 after 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 sub-picture data          used prior to selection of the
actionitem;  



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                           selection item position
information representing          the position where each action item is to
be displayed.              21. A recording method according to claim 18,
wherein   5          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          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 information 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                                            139
reproduced 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   5     selecting the
content of said video data on the video          data, recorded 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  10     comprising:               reading means for reading
the video data, the          sub-picture data and the control 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 selection item  20     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  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                      the
position where each selection item is to be          displayed.
24. A reproducing apparatus according to claim 22,          wherein the
control data of said action item includes:   5          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  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 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 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 program chain, program, cell
and pack of said         data area;               said menu information is
a title menu corresponding                                           141
to each program chain, a program menu corresponding to          each
program, and sub-picture data menu corresponding          to the
sub-picture data.              26. A reproducing apparatus for reproducing
video   5     data 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 data 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 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  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.    



142                27.  A reproducing apparatus according to claim 26,
wherein the control data of said selection item          includes:
prior-selection display color information   5     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  10          selection item
position information representing          the position where each
selection item is to be          displayed.              28. A reproducing
apparatus according to claim 26,          wherein 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;
after-selection display 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                      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   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 menu 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 least 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 video data
on the video data, recorded         with selection item or action item of
the menu         information as sub-picture data and recorded with the



144            control information of the selection item or the action
item of the menu information as control data          comprising:
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 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  



20      displayed.              32. A reproducing method according to claim
30,          wherein the control data of said action item includes:
prior-selection display color information          representing a contrast
and a color of sub-picture data  25      used prior to selection of the
action item;               after-selection display color information
representing a contrast and a color of sub-picture data
145            used after the selection of the action item; and
selection item position information representing          the position
where each action item is to be displayed.              33. A reproducing
method according to claim 30,   5     wherein               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 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 composed of
video data pack, sub-picture          data pack and control data pack, said
management area  15      records management information for 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, and
sub-picture data menu corresponding  20      to the sub-picture data.
34. A reproducing method for reproducing video         data 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  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          



146            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   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 information 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 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  25     used after the selection of the
selection item; and               selection item position information
representing          the position where each selection item is to be
147           displayed.             36. A reproducing method according to
claim 34,         wherein the control data of said action item includes:
prior-selection display color information   5     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  10          selection item position
information representing  



the position where each action item is to be displayed.             37. A
reproducing method according to claim 34,         wherein              said
data area recording video data and sub-picture  15     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         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, audio data pack,
sub-picture data pack and         control data pack, said management area
records         management information for managing program chain,  25
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, sub-picture data menu corresponding to          the
sub-picture data and audio data menu corresponding          to the audio
data.              38. A communicating system for reading video data   5
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 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 sub-
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 read by  25      said reading means
to the exterior; and               converting means for converting the
video data          communicated by said communicating means into
reproduced                      output and converting the sub-picture data
communicated          by said communicating means based on the control data
read communicated by said communicating means into the          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 display 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         the position where each action item is to be
displayed.              41. A communicating system according to claim 38,
wherein  



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 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
composed 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
151            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   5     the menu information as control data and
communicating          the 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              converting 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 of said
selection item         includes:              prior-selection display color
information         representing a contrast and a color 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
152            used after the selection of the selection item; and
selection item position information representing          the position
where each selection item is to be 



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-picture 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 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;               said menu information is a title menu
corresponding         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
management 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 being reproduced
in the         same time zone as the video data, recorded 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         externally communicating the
same comprising the steps         of:  25          reading the video data,
the sub-picture data and         the control data of the data area of said
recording         medium;                             11111 11/    fill l
ii                                           154
communicating the video data, the sub-picture data          and the control
data read; and              converting the video data communicated into
reproduced output and converting the sub-picture data 



5      communicated based on the control data 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;
after-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 selection item is to be
displayed.              48. A communicating method according to claim 46,
20     wherein the 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  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                     the
position where each action item is to be displayed.              49. A
communicating method according to claim 46,         wherein
said data area  recording video data and sub-picture  5      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  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 management 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 corresponding 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 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         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
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
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          information
as control data and communicating the same          to the exterior
comprising the steps of:              reading the video data, the
sub-picture data,  10     audio data and the control data of the data area
of         said recording medium;              communicating the video
data, the sub-picture         data, audio data and the control data read;
and              converting 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
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.              52.  A
communicating method according to claim 50,   5     wherein the 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, sub-picture data pack and  25      control data
pack, said management area records         management information for
managing program chain,         program, cell and pack of said data area;
158               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  5     to the audio data.    








