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TITLE OF THE INVENTION

A SYSTEM STREAM REPRODUCTION CONTROL INFORMATION
EDITING APPARATUS, EDITING METHOD, AND A RECORDING.MEDIUM ON
WHICH THE EDITING METHOD IS RECORDED

BACKGROUND OF THE INVENTION
1.Fleld of the Invention

The present invention relates to a system stream
reproduction control information editing apparatus that
edits system stream reproduction centrol information which
controls the feproduction order of a mmltimedia optical disc
~onto which system streams composed of video informationm,

audio information, and subpicture information are rececrded.

2.Description of the Related Art

In recent years, there has been a great increase in
the use of oyt;cal discs, such as laser discs or video CDs,
as optical recording media that record multimedia data such
as video and audio.

Of these, video CDs have a nemory capacity of about
600M bytes using a recording medium that was originally
developed for recording digital audio, but which has also
come to be used for recording video.data thanks to the
introduction of a video compression technique with a high
compression rate called MPEG'(Moving Picture Experts Group).

As a result, it has become possible to record movie



titles that were previously recorded on laser discs onto
video CDs.

As a result of recent research and development, DVDs
(Digital Video Discs) that have a vastly improved storage
capacity have also appeared oh the_market. DVDs have a
storage capacity of around 4.7GB and, compared with video
CDs, can record video images with vastly improved image
quality (due to the increase in data used per unit playback
time) and can greatly improve the maximum playback time.
More specifically; while the maximum playback time of a
videc CD is 74 minutes, a playback time of twc hours or more
is possible with a DVD.

In this way, DVD is well suited for use as a_reéording
medium for movies which, due to their long playback time and
high image quality, cannot be recorded om videc CDs.

For movie titles, it is common for several versions of
the same movie to exist, due to classifications based on the
content ¢f the movie. As examples, lanquage classifications
can lead to the production of an English version, a Japanese
version and a French version, rating classifications can
lead to the production of an adult version and general
release version, and other classifications can lead to the
production of an uncut version and a cut version, or the
production of a general release version and a télevision
broadcast version.

For a movie title classified in this way, not all of



the system streams of video inZformation, audio information
and sub-picture information for the adult version will
differ frem those composing the general release version.

The adult version can be composed by linking system streams
that are common to the general release version and the adult
version to system streams that are exclusive to the adult
versiocn. Similarly, the general release version can be
composed by linking system streams common to general release
version and the adult version to system streams that are
exclusive to the general release version. T¢ do s0, system
stream reprodﬁction control information is produced to
determine the reproduction order of system streams in each.
version.

As one example, when the different versions are namely
an English version, a Japanese version, and a Fiench
version, menus in the respective languages for display to
the viewer of the multimedia optical disc are provided, in
addition to the system stream reproduction control
information for the different versions of the movie. 1In
such a case, the menus that are produced for each language
are called menu larguage units, with the multimedia optical
dis¢ producer generating séripta for the system stream
reproduction control information that decides the
reproduction ozrder of'system streams for the menus generated
for each menu language unit,

Figs. 1 through 4 show examples cf the acripts in the
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system stream reproduction control information for the menus
of a movie title for which three versions (English, French,
and Japanese) are provided as the different language
versions.

With a conventional video CD, it is not possible to
record movie titles that provide multi-language suppert on a
single disc due to the limited stoiage capacity. As a
result, it has not been necessary t¢ generate the
complicated system stream reproduction control information
described above.

The script ré: the reproduction control information
will be described in more detail in the embodiments section
of this specification, though it should be noted here that
it is necessary for the producer of a multimedia optical
disc to preduce all of such scripts one by one. There are
also restrictions within DVD standards which mean that
certain kinds of script cannot be recorded on a DVD, As one
example, the number of video title set menus "3" of
"VTSM_LU_NS3" on line 3 of Fig; 1 can be set up to "1398%,
with it not being possible to record a number of language
versions that exceeds this number. There are also cases
where after specifying the language types, menus in other
languages are generated. Accordingly, the generation of
scripts in order with consideration to the various
restrictions is an extremely complex and time-consuming task

for multimedia optical diSC'producers. Also, should the
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producer mistakenly neglect the restrictions when generating
scripts and produce the unsuitable system stream
reproduction control information, a large amount of time and

effort will be needed to correct the generated scripts.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
system stream reproduction contreol information editing
apparatus that can quickly and easily generate scripts for
.system stream'reproduction control information that decides
the reproduction route of system streams that are recorded
on & multimedia optical disc and that include image
information, the system stream reproduction control
informaticn editing apparatus visually displaying the linked
state of system streams to the editor and preventing the
user from making logical errors or viciating the
restrictions of DVD-VIDEOC standard.

The stated object can be achieved by a system stream
reproduction control information editing apparatus for
editing system stream reproduction contrel information that
includes a reproduction route for system streams that are
recorded on a multimedia optical disc and contain image
information, the reproduction route including a selective
reproduction period during which one of a plurality of

system streams is selected for reproduction, the system



stream reproduction control information editing apparatus
including: a template information storage unit for storing a
template used for generating the system stream reproduction
control information, the template being composed of
predetermined scripts and at least one parameter, one of the
scripts defining a reproduction route construction of the
selective reproduction period, and dne of the parameters
indicating a number of system streams that can be
selectively reproduced during the selective reproduction
period; a display unit for displaying a plurality ¢f windows
for editing tﬁe system stream reproduction control
information: an operation receiving unit for receiving an
operation made by an editor in the windows displayéd by the
display unit; and an editing control unit for editing the
system stream reproduction control information by setting
the parameters in the template stored in the template
information storage unit based on the operation received by
the operation receiving unit.

With the stated construction, the editor can look at
the windows displayed on the display unit that form the GUI
(Graphic User Interface) for editing the system stream
reproduction control information, and make editing
operations for the system stream reproduction control
information via the operation receiving unit, such as by
making mouse operations in the displayed windows. Based on

these operations, the editing control unit edits the system
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stream rebroduction control information by setting the
abpropriate parameters in the template for generating system
stream reproduction control information stored in the
template information storing unit, using character strings
that express data for DVD-VIDEO standard. In this way, the
system stream reproducticn control information is edited.

As a result, a large reduction in the time required by
the editor to edit the system stream reproduction controel
infoxﬁation can be achieved, thereky improving the
efficiency with which the task can be periormed.

Herxe, the editing contrcl unit may include: a window
infcrmation storage unit for storing window information that
includes a display content of each of the plurality of
windows displayed Ly the display unit; a display control
unit for reading the window information from the window
information étorage unit and having a window displayed by
the display unit in accordﬁnce with the read window
information; an operatioﬁ interpreting unit for interpreting
the operation received by the operation receiving unit and
instructing the aisplay contzcel unit to have a window
displayed in accordance with an interpreting of the received
operation; an editing information storage unit for storing
information that is necessary for editing the system stream
reproduction control information, in accordance with the
interpreting of the operation; and a reproduction control

information editing unit for reading the information stored



in the editing information storage unit and editing the
system stream reproduction control information by setting
the parameters in the template stored in the template
information storage unit.

With the stated construction, the operation
interpreting unit makes sure that the appropriate window is
displayed after an editor's operation has been received, and
the information (used as the key) which is necessary for
editing of the system stream reproduction ccntrol
information is stored in accordance with the received
operations, fhe_reproduction control information editing
unit uses the key information to set the parameters in the
template and so edit the.system stream reproduction contrcol
information. As a resuit,-the editor is freed from the
complicated task of editing the system stream reproduction
control information.

Here, the cperation interpreting unit may include a
first window display indicating unit for instructing the
display control unit to display a first window fox inputting
a number of system streams that can be selectively
reproduced during the selective reproduction period, the
operation receiving unit may include a number of system
streams receiving unit for receiving an input of the number
of system streams that can be selectively reproduced during
the selective reproduction period made via the first window

displayed on the display unit, and the editing information



storage unit may store the number of system streams that can
be selectively reproduced during the seléctive reproduction
period in accordance with an interpreting by the operation
interpreting unit.

Here, the window information storage unit may store
icon information for icons that are to be displayed in a
window as a part of the window information, the icons
corresponding to system streams, the operation interpreting
unit may further include a second window dispiay indicating
unit which, when the number ¢of system streams receiving unit
has received éhe input of the number of system streams that
can be selectively reproduced during the selective
reproduction period, instrucfs the display c¢ontrol unit to
display a second window that has an editing area for editing
the reproduction route of the system streams, the second
window displaying the icons that correspond to the system
streams to display a part of the ieproduction route being
edited by the editor, the operation receiving unit may
further iaclude a reproduction route receiving unit for
recelving a drag operation that moves a moved icon to a
predetermined position in the editing area of the second
window displayed by the display uhit, and the cperation
interpreting unit may further include: a system stream
linking unit for linking the system streams in accordarce
with a position of the moved icon after the drag operation

is received by the reproduction route receiving unit,
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wherein a linking of system streams equates to generation of
linkihg information for system streams, the linking
information forms the reproduction route, and the editing
information storage unit stores the linking informatiocn that
results from the linking of system streams related to icon
positions of icons corresponding to the linked system
streams; and a reproduction route dispiay indicating unit
for instructing the display contrel unit to display the
icons in the editing area linked together to visually
represent the reproduction route of the system streams
linked by the system stream linking unit, wherein the
dispiay control unit displays the icons in the editing area
linked together.

With the stated construction, the icons corresponding
to the system streams are displayed linked together in the
editing area of the windows, so that the editor can see ét a
glance how the system streams are presently linked together.
As a result, the edited system stream reproduction control
irnformation can be visually confirmed by the editox.

Here, the operation receiving unit may further include
an editing operation receiving unit for receiving an editing
indication f£ox the system stream reproduction control
information, and the reproduction control information
editing unit may read the template stored in the template
information storage unit and edit the system stream

reproduction control information by setting the parameters
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in the read template, in accordance with the number of
system streams and the reproduction route stored
corresponding to icon positions stored in the editing
information storage unit.

With the stated construction, the editor is freed from
the complicated task ¢f editing the system stream
reproduction control information, and a fixed part of the-
system stream reproduction control information is generated
using the scripts in the stored template without amendment,
so that simple errors in the editing operation can be
avoided. ' |

Here, the operation interpreting unit may further
include: a third window disgplay indicating unit for
instructing the display control unit to display a third
window that shows a list of edited objects when an operation
received by the operation receiving unit is an indication to
start editing, each edited object being a system stream thﬁt
is selectively reproduced and is one of (a) a menu language
unit for a language used in a menu and (b} one angle cut of
a nmultiangle, wherein the cperation receiving unit further
includes an edited object receiving unit for receiving an
operation that selects one of the edited cbjects from the
menu items displayed in the thi;d window displayed by the
display unit, and wherein when the editing ocbject receiving
unit has received a selection of a multiangle as the edited

object, and the operation interpreting unit judges that a
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display position of the moved icon after the drag operation
is within an area iacluding the multiangle, the system
stream linking unit judges that the system stream
corresponding to the moved icon is included in the selective
reproduction period and links the system stream as cne
system stream in the selective reproduction period, while
when the operation interpreting unit judges that the display
pesition of the moved icon after the drag operation is not
within an area including the multiangle, cthe system stream
linking unit judges that the system stream corresponding to
the moved icoﬁ is not included in the selective reproduction
period and links the system stream as a separate system
stream, with the editing information storage unit storing
information showing whether each system stream is included
in the selective reproduction period or is a separate system
stream,

With the stated construction, the system streams for
image information and the like stored on the multimedia
optical disc can be used in reproduction routes that have
special angle blocks, with the editor being able to edit the
system stream reproduction conﬁrol information including
control information used when the multimedia optical disc is
reproduced.

Here, the operation interpreting unit may further
includes: a third window display indicating unit for

instructing the display contrecl uait to display a third
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window that shows a list of edited objects when an operation
received by the operation receiving unit is an indication to
start editing, each edited object being a system stream that
is selectively reproduced and is one of (a) a2 menu language
unit for a language used in a menu and (k) one angle out of
a multiangle, wherein the operation receiving unit further
includes an edited object receiving unit for receiving an
operation that selects one of the edited obijects from the
menu items displayed in the third window displayed by the
display unit, wherein when the edited object receiving unit
has raceived 5 selection of a menu language unit as an
edited unit, the number of system streéms recelving unit
receives a language code of a language used in a menu after
receiving the number of system streams that can be
selectively reproduced during the selective reproduction
period and the editing information storage unit stores the
received language code in accordance with an interpreting by
the operation interpreting unit, wherein the parameters in
the template also include a parameter that indicates a
language code, and wherein the system stream reproduction
contiol information editing unit edits the system stream
reproduction control information by setting the parameter
that indicates the language code using the languvage code
stored by the editing information storage unit.

With the stated construction, system stream

repreoduction control information that includes a
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reproduction route for a menu language unit can be edited.

Here, the editing control unit may further include: a
reproduction route judging unit for judging whether a
linking of a system stream according to the drag operation
for an icon received by the reproducfion rcute receiving
unit causes a number of system streams in the selective
reproduction period tc exceed the number of system streams
that can be selectively reproduced during the selective
reproduction period; and a reproduction route linking
prohibiting unit for prohibiting a linking of the system
stream by thexsystem stream.linkiné unit, when a judgement
by the reproduction route judging unit is positive.

With the stated construction, the linking of system
streams is prohibited by the reproduction route linking
prohibiting unit when the editor attempts to link a number
of system streams in a selective reproduction pericd that
exceeds a2 previocusly set number. As a result, logical
errors in the system stream reproduction control information
can be prevented.

The stated object can also be achieved by a system
stream reproduction control information editing method for
editing system stream reproduction contrel information that
includes a reproduction route for system streams that are
recordad on a multimedia optical disc¢ and contain image
information, the reproduction route including a selective

reproduction period during which one of a plurality of



15

system streams is selected for reproduction, the system
stream reproduction control information editing method
in¢luding: a first window display indicating step for
indicating display of a first window for inputting a number
of system streams that can be selectively reproduced during
the selective reproduction period; a firast display control
step for reading window information for the first window
from a window information storage unit that stores window
information including a display content of each of a
plurality of Qindows, and having the first window displayed
on the displaf screen; a number of system streams receiving
step for receiving an input of the number of system streams
ia the first window displayed on the display screen; a
first editing infcrmation storing step for storing the
number of system streams received in the number of system
streams receiving step; a second window display indicating
_step for indicating'display of a seccnd window when the
number of'system streams receiving unit has received the
input of the number of system streams, the second window
having an editing area for editing the reproduction route of
the system streams, the second window displaying ic¢ons that
correspond to system streams to display a part of the
reproduction route being edited by the editor, a seccnd
display control step for reading window information for the
| second window from the window information storage unit, the

window information storage unit also storing icon
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information for icons that are to be displéyed in the second
window, and for having the aécond window displayed on the
display screen; a reproduction route receiving step for
receiving a drag operation that moves a moved icon to a
predetermined position in the editing area of the second
window displayed on the display screen: a system stream
linking step for linking system streams in accordance with a
position of the moved icon after the drag operation received
by the reproduction route receiving step, wherein a linking
of system streams equates to generation cf linking |
information fSi system streams, and the linking information
forms the reproduction route;.a second editing information
storing step for storing the linking information resulting
from the linking of system streams by the system stream
linking unit related to icon positions of icons
corresponding to the system streams; a reproduction route
display indicating step for indicating a display of the
icons in the editing area linked together to visually
represent the reproduction route of the system streams
linked by the system stream linking step; a third display
control step for having the icons in the editing area
displayed linked together to show the linking of the system
streams by the system stream linking step:; an editing
operation receiving step for receiving an editing operation
for the system stream reproddction control information: and

a system stream reproduction control information editing
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step for reading a template :or'generating system stream
reproduction control information from a template information
storage unit that stores the template and editing the system
stream reproduction control information in the read template
by setting parameters in accordance with the number of
system streams stored in the first editing information
storing step and the linking information stored in the
second editing information storing step, the template being
composed of predetermined scripts and at least one
parameter, and one of the parameters indicating a number of
system streams that can be selectively reproduced during the
selective reproduction pericd.

With the stated method, user operations are received
and the windows for forming the GUI are successively
displayed on the display screen, so that the system stream
reproduction c¢ontrol information, that includes a
reproduction route construction including a reproduction
period during which one system stream is selectively
reproduced, can be edited using few editing operations, with
the editor being able to confirm the edited result on the
display screen,

Here, the following steps may be performed between the
reproduction route receiving step and the system strean
linking step: a reproduction route judging step for judging
whether a linking of a system stream according to the drag

operation for an icon received by the reproduction rocute
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receiving step causes a number Of system streams in the
sele;tive reproduction period to exceed the number of system
streams stored in the first editing information storing
step; and a reproduction route linking prohibiting step for
prohibiting linking of the system stream in the system
stream linking step when a judgement by the reproduction
route judging step is positive.

With the stated method, logical errors in the linking
of the system streams can be avoided.

Here, the following steps may be performed before the
first window éisplay indicating step: an initial operation
receiving step for receiving an commence editing operation
from an editor; a third window display indicating step for
indicating, when the commence editing operation has been
received in the initial operation receiving step, a display
of a third window that displays a iist of edited objects,
the edited objects being sets of at least one system stream
that are selectively reproduced and each edited object being
one of (a) a menu language unit for one language used in a
menu, and (b) one angle out of a multiangle: and a third
window display control step for reading window information
for the third window from the window information storage
unit and having the third window displayed on the display
screen, wharein the number of system streams received in the
numper of system streams receiving step is a number of

languages for a case when the edited objects are menu
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language units and is a number of angles for a case when the
edited cbjects are angles in the multiangle.

With the stated method, system stream reproduction
control information for angle blocks and menu language units

on a multimedia optical disc can be easily edited.

The stated object can alsoc be achlieved by a cocmputer-
readable recording medium that is used for recording a
program that is executed by a system stream reproduction
control information editing apparatus that edits system
stream reprodﬁttion control information including a
reproduction route for system streams that are recorded on a
maltimedia optical disc and contain image informaticn, the
reproduction route including a selective reproduction period
during which one of a plurality of system streams is
selected for reproduction, the program including the
following steps: a first window display indicating step for
indicating display of a first window for inputting a number
of system streams that can be selectively reproduced during
the selective reproduction period; a first display control
step for reading window information for the first window
from a window information storage unit that stores window
information including a display content of each of a
plurality of windows, and having the first window displ;yed
on the display screen; a number of system streams receiving

step for receiving an input of the number of system streams
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via the first window displayed on the display screen; a
first editing information storing step for storing the
number of system streams received in the number of system
streams receiving steps; a second window display indicating
step for indicating display of a second window when the
number of system streams receiving unit has received the
inbut of the number of system streams, the second window
having an editing area for editing the reproduction route of
the system streams, tLhe second windew displaying icons that
correspond to system streams to display a part of the
reproduction Foute veing edited by the editor: a second
display control step for reading window information for the
second window from the window information storage unit, the
window information storage unit also storing icon
information for icons that are to be displayed in the second
window, and for having the second window displayed on the
display screen; a reproduction route receiving step for
receiving a drag operation that moves a moved icon to a
predetermined position in the editing area of the second
window displayed on the display screen; a system stream
linking step for linking system streams in accordance with a
position of the moved icon after the drag epeiation received
by the reproduction route receiving step, wherein a linking
of system streams equates to generation ¢f linking
information £for system streams, and the linking information

forms the reproduction route; a second editing information
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storing step for storing the linking information resulting
from the linking of system streams by the system stream
linking unit related to icon positions of icons
corresponding to the system streams; a reproduction route
display indicating step for indicating a display of the
icons in the editing area linked-together te visually
represent the reproduction route of the system streams
linked by the system stream linking step; a third display
contrel step for having the icons in the editing area
displayed linked together to show the linking of the system
streams by thé system stream linking step; an editing
operation receiving step fcr receiving an editing operation
for the system stream reproduction control information; and
a system stream reproduction control informéticn editing
step for reading a template for generating system stream
reproduction control information from a template information
storage unit that stores the template and editing the system
Stream reproduction control information in the read template
by setting parameters in accerdance with the number of
system streams stored in the first editing information
storing step and the linking information stored in the
second editing information storing step, the template being
composed of predetermined scripts and at least one
parameter, and one of the parameters indicating a number of
system streams that can be selectively reproduced during the

selective reproduction period.
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Here, the program may further include the following
steps to be performed before the first window display
indication step: an initial operation receiving step for
receiving an commence editing operation from an edizor; a
third window display indicating step for indicating, when
the commence editing operation has been received in the
initial operation receiving step, a display of a third
window that displays a list of edited objects, the editad
objects being sets of at least one system stream that are
selectively reproduced and each edited object being one of
(a) a menu laﬁguage vnit for one language used in a menu,
and (b} one angle out of a multiangle; and a third window
display control step for reading window information for the
third window from the window information storage unit and
having the third window diéplayed on the display scieen,
wherein the anumber of system streams received in the number
of system streams receiving step is a number of languages
for a case when the edited objects are menu language units
and is a number of angles for a case when the edited objects
are angles in the multiangle.

With the stated construction, the same effects as the
present system stream reprcduction control informaticn
editing apparatus can be achieved using a pérscnal computer
that does not have a function for edifing system stream

reproduction control information.
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BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects, advantages and features of the
invention will become apparent from the following
description thereof taken in conjunction with the
éccompanying-drawings which illustrate a specific embodiment
of the invention. In the drawings:

Figs. 1 through 4 show éxamples of scripts for system
stream reproduction control information for title menus; -

Fig. 5 shows the data format of the recording
information recorded on a multimedia optical diéc:

Fig. 6 Qhows the compositicn of the videc file
management table;

Fig. 7 shows the composition of the title management
information;

Fig. 8 shows the data construction of the title
internal program chain information table;

Fig. 9 shows the data construction of the menu internal
program chain information table:

'Fig. 10 shows the data construction of video file data;

Fig. 11 shows a system stream;

Fig. 12 shows a representation of multiangle control;

Fig. 13 shows an example of a multi-rated title stream
based on a parental lock;

Fig. 14 shows the extermal appearance of the system
stream reproducticn control information editing apparatus of

. the present invention;
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Fig. 15 shows the comstruction of the system stream
reproduction control information editing apparatus in the
first embodiment of the present invention;

Fig. 16 shows the attributes of the "SampleDisc" window
stored in the window information storage unit of the present
embodiment:.

'Fig. 17 shows the attributes of the icons that are
displaved in the "SampleDisc® window stored in the window
information storage unit of the present embodiment;

Fig. 18 shows a template for the script information for
the menu langﬁage units that is stored in the script
information storage unit of the present embodiment;

Fig. 19 shows an example of multi-windows displayed by
the display unit based on control by the display control
unit in the present embodiment; |

Fig. 20 shows an example of the "Variables"™ window
displayed by the display unit based on control by the
display control unit in the present embodiment;

Fig. 21 shows a property window for setting variables
for the menu language units in the present embodiment;

Fig. 22 shows a property window for setting language
codes in the present embodiment:

Fig. 23 shows an example of the "Menus" window
displayed by the display unit based on control by the
display control uait in the present embodiment;

Fig. 24 shows a property window for setting PGC
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attributes in the present embodiment;

Fig. 25 shows the video title set attribute table
stored in the input data storage unit of the present
empodiment;

Fig. 26 shows the attribute table for the menu language
units stored in the input data storage unit of the present
embodiment:

Fig. 27 shows the PGC attribute table stored in the
input data storage unit of the present embodiment;

Fig. 28 is a flowchart showing the operation in the
present embodiment;

Fig. 29 is a flowchart showing the detailed operation
when setting the menu language unit generation variables in
the present embodiment;

Fig. 30 is a flowchart showing the detailed operation
of the reproduction control information editing process in
the present embodiment;

Fig. 31 is a flowchért showing the scripf generation
process in the present embodiment;

Fig. 32 1is a flewchart showing the details of S3102
shown in Fig. 31:

Fig. 33 is a flowchart showing the details of $3104
shcewn in Fig. 31:

Fig. 34 is a flowchart showing the details of 53106
shown in Fig, 31;l '

Figs. 3% through 43 show templates of script
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information for angle blocks stored in #ha script
information storage unit of the system stream reproduction
control information editing apparatus of the second
embodiment of the present invention;

Fig. 44 shows an example of the "Variables" window
displayed by the display unit based on control by the
display control unit ia the present embodiment;

Fig. 45 shows an example of a property window for
setting variables for angle blocks in the present
embodiment;

Fiqg. 46:shows an example of the "Playback Items" window
for editing the system stream reproduction control
information for angle blocks in the present embodiment;

Fig. 47 shows a property window for setting the
attributes of system streams in the present embodiment;

Fig. 48 shows the attribute table of an angle block
stored in the input data storage unit of the present
embodiment;

Fig. 49 shows the attribute table for system stream
icons stored in the input data storage unit of the present
embodiment; |

Figs. 50 through 55 show "script information" outputted
as the system stream reproduction control information;

Fig. 56 is a flowchart showing the entire operation of
the present embodiment;

Fig. 57 is a flowchart showing the details of the
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operation in S$5606 shown in Fig. 56

Fig. 58 is a flowchart showing the details of the
operation in 85608 shown in Fig. 56;

Fig. 59 is a flowchart showing the details of the
operation in $5834 shown in Fig. 58;

Fig. 60 is a flowchart showing the details of the
operatiocn in 8$5842 shown in Fig. 587 |

Fig. él is a flowchart showing the details of the
operation in $5834 shown in Fiéi 58;

Fig. 62 is a flowchart showing the details of the
operation in $5610 shown in Fig. 56;

Fig. 63 shows the content of $6202 shown in Fig. 62;

Fig. 64 shows the'content of 56204 shown in Fig. 62;

Fig. 653 is a flowchart showing the details of the
cperation in $6208 shown in Fig. 62; and

Fig. 66 is a flowchart showing the details of the

operation in S$6210 shown in Fig. 62.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The following is an explanation of the system stream
reproduction c¢ontrel information editing apparatus of the
present invention based on two embodimenta. Before
commencing the expianation of the embodiments, the logical
construction of applications recorded onto multimedia
optical discs will ke described. 1In this specification, the

unit for applications is given as a "title". When, an
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application is a movie, for example, each title represents
one movie, so that a multimedia optical disc that stores
three titles has three movies recorded onto it. Here,
"ritle" is high-order concept, with a "title set™ being a
collection of titles that share the same image information.
As one example, when there are three versions of the same
movie, such as a no-cut version, a general release version,
and a television broédcast version, these.versicns will
mainly be composed of the same image information and will
¢collectively be referred to as one title set.

The mulfimedia optical disc used in the present
embodiments is capable of recording a plurality of title
sets. As one example, a no-cut version and a general
release version may be recorded for each of three movies A,
B, and C, so that three title sets that are each composed of
two titles are recorded on the disc. Each title is composed
of scenes and reproduction route information for scenes.
Each scene includes image information and audic information,
The reproduction route inforﬁaticn for scenes includes
reproduction order information that contains branches, with
sets of reproduction route information for continucus
reproduction with no branches being called a set of "program
chain information" in the present sgpec¢ification. By linking
sets of such sets of program chain information, the
reproductien route information for the entire title set is

formed.
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The following is a description of the data format of
the multimedia optical disc. Here, Figs. 5 to 11 mainly
show the information that is required to achieve the present
invention, with ¢ther information having been omitted.

Fig. 5 shcews the data construction of the recording
information that is recorded ontc the multimedia optical
disc. The recording information 501 is composed of a disc
information file 502 and a plurality of video files 503.

The disc in:ormation file 502 includes volure information
that is information relating to the.entire multimedia
optical disc,.in addition to menu information for allowing
the user to select a title set wher reproduction of the
multimedia optical disc is commenced.

The video files 503 each include a title set. Each
video file 503 is composed of video file management
information 504 and video file data 505, with the videc file
data 505 including the image information, audio informatioﬁ;
and sub-picture information for all of the scenes that
compose the title set.

The video file management information 504 is composed
of a video file management table 506, title management
information 507, a title internal program chain inférmation
table 508, and a menu internal program chain information
table 509. The video file management table 506 includes
header information for the video file 503. The title

management information 507 includes information for managing
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the plurality of titles that compose the title set. The
title internal program chain information table 508 includes
information that defines all of the program chain
information in the titles in the title set. The menu
internal program chain information table 509 includes
information that defines all of the program chain
information for menus in the title set. It should be noted
here that in the embodiments, sets of program chain
information will be referred to as sets of system stream
reproduction contrel information or as PGCs.

Fig. 6 shows the construction of the video_file
management table 506. As shown in Fig. 6, the video file
management table 506 includes a pointer 601 to the title
management informaticon 507, a pointer 602 to the title
internal program chain information table 508, a pointer 603
to the menu internal program chain information table 508, a
menu audio attribute table 604, a menu sub-picture attribute
table 605, a title audio attribute table 606, and a title
sub-picture attribute tahle 607.

The menu audic attribute table 604 includes the number
of audio streams used in menus and gives the attributes of
the audio streams. The menu sub-picture attribute table 605
includes the number of sub-picture streams used in menus and
gives the attributes of the sub-picture streams. In the
same way, the title audio attribute table 606 includes the

number of audio streams used in titles and gives the
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attributes of the audio streams. The title sub-picture
attribute table 607 includes the number of sub-picture
streams used in titles and gives the attributes ¢f the sub-
picture streams. |

Fig. 7 shows the composition of the title management
information 507. The title management infermation 507 is a
table of pointers 701 for searchihg the titles included in
the video files at high speed. Each pointer 701 of title
search pointers includes a PGC number 702, which is a number
identifying a set of program chain information, and PG
numbers 703, which are the numbers of the programs that
compose the program c¢hain, as the information for searching
the titles.

Fig. 8 shows the data construction of a title internal
program chain information table (note that program chain
information is also referred to as system streanm
reproduction control information or PGC). This title
internal pfogram chain information table 508 is composed of
a plurality of entries 801 of program chain informétion that
each define a set of program chain information in a title
set, Eaéh entry of program chain information 801 ié
composed ¢f a number of stored programs 803, a PGC playback
time 804, direct access information table 805, a number of

stored cells 806, and a cell reproduction information table
807.

Each cell reproduction information table 807 is
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composed of at least one entry of storage cell information
808, with each entry of storage cell information 808 being
composed of cell attribute information 809, cell playback
time 810, an offset 811l to £he cell data stored in the video
file data, and a number of logical blocks 812 taken up by
the cell data. Each entry of cell attribute information 8C9
includes a cell block mode 813 and a cell block type 814,
The cell block mede 813 shows whether the present cell forms
a multiangle block, and when so, shows the start of the
block, the end of the block and cther information, The cell
blcck type 814'includes_information showing whether the
present block is included in a multiangle block. The
corresponding system stream reproduction control information
508 has reproduction performed in the order given in the
cell reproduction information table 807.

Fig. 9 shows the data construction of 2 menu internal
program chain information table. Multimedia optical discs'
can often have different menus for each of a plurality of
langpages, sc¢ that program chain information 901 for each
language is recorded in the menu internal program chail
information table 509 as a group called a menu language unit
902. Each set of PGC information 901 has the same content
as the sets of PGC information 801 in the title internal
program chain information table shown 508 in Fig. 8.

Fig. 10 shows the data construction of the video file

data 505. As shown in Fig. 10, each set of video file data
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505 is composed of a plurality of system streams. In the
present embodiment, these system streams are referred to as
cells 1001. Each cell 1001 has a 2KB block set as one pack,
and has a construction where video information 1002, audio
information 1003, sub-picture information 1004, and
management information (management pack) 1005 are
interleaved. The video information 1005 is composed of a
unit called a "Group of Pictures (GOP)" thaf is used when
compressing and decompressing video data across frames,
This GOP is the smallest unit for which reproduction can be
controlled. ﬁanagement information 100% is interleaved for
each GOP unit as a management pack positioned in front of
the GOP, Each management pack 1005 is composed of search
information for accessing the corresponding GOP and also
includes information called highlight information that is
used as menu informatien. It should be noted that the GOP
unit of the video information 1002 represents an amount of
data for 12-15 pictures in frame mode, and is composed of a
seek head 1006, an I-picture 1007, and a plurality of B-
pictures 1008. '

Fig. 11 shows a system stream. The system stream 1101
is composed of a header 1102 that is management information,
sets of video data 1104 that are included in a video data
sequence 1103, and sets of audio data 1106 that are included
in an audio data sequence 1105, with these different sets of

data being interleaved together. It should be noted here
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that while the example of a system stream shown in Fig. 11
includes both video data and audio data that have been
interleaved together, system streams may only include audio
data 1106.

This completes the description of the data format of
the recording information 501 that is recorded onto a
multimedia optical disc and is subjected to editing by the
system stream reproduction conttol information editing
apparatﬁses of the folicwing embodiments. The following is
a description of the multiangle and parental lock features
that can be pfbvided for such a multimedia optical disec.

Fig. 12 shows a representation of multiangle control.
Normally, images in a multiangle title are obtained by
recording images and sound (hereinafter, "filming")} for the
subject for the duration of time T. In Fig. 12, #SCl, #sMl,
#SM2, #SM3, and #SC3 represent ﬁultiangle scenes that have
been obtained for the filming unit times T1, T2, and T3
where the subject is filmed at predetermined camera angles.
The scenes #SM1, #SM2, and #SM3 are scenes that were each
shot during the filming unit time T2 from a plurality
(called respectively “first", "second” and "third") of
different camera angles, and are hereafter referred to as
the first, second, and third multiangle scenes.

In the present example, a "multiscena" is described as
being composed of scenes where the subject was

simultanecusly filmed at different angles, although the
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scenes composing the multiscene may instead be scenes that
were filmed at different times from the same angle, or eﬁen
data for forming computer graphics. This is to say, a
"multiangle scene period” in the present embodiment is a
multiscene period, and is not restricted to scene data that
has been cbtained from different camera angles. Instead,
multiscenes are simply combinations of acenes with the same
filming unit time whezre one of the scenes is selectively
reproduced.

Scene #SCl1 and #SC3 are sceres that have been filmed
with the same-base camera angle during the filming unit
times Tl and T3, which is to say the time periods befores and
after the multiangle scene. Hereinafter, scenes filmed at
this angle will be referred to as "base angle scenes™. 1In
general, one of the scenes in a muitiangle period will be a
base angle scene.

The following is an explanation of the
interreiationships of the scenes described above for the
example of a baseball broadcast. Here, the base camera
angle scenes #3C1 and #SC3 scenes that are filmed with a
camera located behind center field focusing on the pitcher,
batter, and catcher. The first multiangle scene #SM1 is
filmed with a camera located behind the back net focusing on
the pitcher, batter, and catcher as the first multicamera
angle. Theé second multiangle scene #SM2 filmed with a

camera lccated behind center field focusing on the pitcher,



36

batter, and catcher, or in other words, at the base camera
angle, This means fhat the second multiangle scene #SM2 is
the base camera angle scene #SC2 during the filming unit
time T2, Finally, the third multiangle scene #SM3 is filmed
with a camera located behind the back net focusing on the
entire infield as the third multicamera angle.

The multicamera angle scenes #SMl, #SM2, and #SM3 each
relate to the filming unit time T2, and so have overlapping
presentation times. This overlapping period is called a
multiangle period. During a multiangle period, a viewer can
freely selectzany of the multiangle scenes'#snl, ¥s5M2, and
#SM3, and so enjoy what appears as a switching of camera
angle from the base camera angle to the viewer's desired
angle. It should be noted here that while in Fig. 12 theﬁe
appears to be a time gap between the base camera angle
scenes #SC1 and #SC3 and each of_the multiangle scenes #SM1,
#5M2, and #SM3, there is in fact no such gap with the arrows
in the figure merely béing used to indicate the wvaricus
reproduction routes that are possible due to the seleciion
of different multiangle scenes.

It should be noted here that the "multiangle”
reproduction function described.here is a technique for
dynamically changing the content ¢f a same title.by having
the user selecting a scene in a multiscene period freely and

in real time.

Fig. 13 shows an example of a multi-rated title stream
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based on a parental lock.

The following is an explanation of a "multititle™ which
is a combination of a parental lock version and a director’s
cut version of a same title. When a title contains scemnes,
such as scenes containing sex or violence, that are aimed at
an adult audience and are not suitable for minors, the title
can include system streams S$Sa, SSb, and SSe that are
common to both wersions, in addition to an adult-oriented
system stream SSc including adult scenes and a minor-
oriented system stream SS5d4 including scenes produced for
minors. This kind of title stream can be achieved by
arranging the adult-oriented system stream SSc¢ and the
minor-¢oriented system stream SSd between the shared system
streams SSb and S$Se¢ as a multiscene system stream.

The following is a description of the relation between
the system streams given in the program chain information of
the title stream described above and each of the titles. In
the program chain PGCl for the adult-oriented title, the
shared syster streams SSa, SSb, the adult-oriented system
strean 85S¢, and the shared system sStream SSe are given in
that order., Conversely, in the program chain PGC2 for the
minor-orianted title, the shared system streams $Sa, SSb,
the minor-oriented system stream $Sd, and the shared system
stream SSe are given in that order.

As desc¢ribed above, a title with an adult-o:iented

content or a title with a minor-oriented content c¢an be
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reproduced by arranging the adult-oriented system stream SSc
and the minor-oriented system stream SSd into a multiscene,
and, depending on the PGC used, having the acdult-oriented
system stream SSc or the minor-oriented system stream SSd
reproduced after the shared system streams SSa and SSb and
before the shared system streams SSe. In this way, a method
called a "parental lock", where one out of a plurality of
titles that contain different scenes is selectively
reproduced out of fundamentally the same titie stream, can
be achieved by providing a multiscene period made up of a
plurality of thstitute scenes in the title stream, with cne
scene being selected beforehand for reproduction out of each
multiscene period.

The name "parental lock™ reflects parents? wishes to
protect their children from material that they consider
unsuitable for minors, although in terms of the required
system stream processing, it involves the selection
beforehand of one scene to be reproduced out cf each
multiscene'period, and so is a technique where statically
different title streams are produced;

Using the parental lock technique, it is also possiblé
to edit the title stream in what is called the "director's
cut”. As one example, when reproducing a title such as a
movie with a long playback time on a passenger airplane, it
may not be possible to reproduce the entire movie withinlthe

flight time, unlike when the movie is shown at a movie
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theater. To avoid such problems, the title producer, or in
other words the "director", will need to select the scenes
which may be cut from the movie to shorten the playback
time. By arranging both system streams that include the cut
scenes and system streams that do not in¢lude the cut scenes
in a multiscene period, the movie can be reproduced in
accordance with the director's wishes. This kind of editing
is called a "director's cut".

This concludes the explanation of the multiangle and
parental lock functions of a multimedia optical disc, so
that the systém-stream reproduction control information
editing apparatuses of the embodiments of the present
invention will now be explained with reference to the

drawings.

Eirst Embodiment

Fig. 14 shows the extérnal appearance of the system
stream reproduction control information editing apparatus
(hereinafter, simply called "editing apparatus”) of the
present invention. This editing apparatus is composed of a

display 1401, a personal computer 1402, a keyboard 1403, and

a mouse 1404.

It should be noted here that the editing apparatus of
the present invention is realized by scftware that is
executed by the personal computer 1402, so that a multimedia

optical disc producer can perform editing operations using
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the keyboard 1403 and the mouse 1404 while looking at a
display on the display 1401.

Fig. 15 shows the construction of the editing apparatus
of the first embodiment of the present inveation. This
editing apparatus generates system stream reproduction
control information, which is a reproduction order for
gystem streams of menu language'units, as scripts. The
present editing apparatus is cowposed of an input operation
unit 1501, a display unit 1502, a window information storage
unit 1503, a script information storage unit 1504, a control
unit 150%, a Aisplay control unit 1506, an input data
storage unit 1507, and a reproduction control information
generation unit 1508.

Here, the expression "menu language unit” refers to the
menus used for one of the languages supported by the disc.
The user of the multimedia optical disc player indicates
their desired language beforehand, so that during
reproduction, the menus for the desired language are
selected and displayed out of all of the menus provided on a
multimedia optical disc.

The input operation unit 1501 can be composed ¢f the
keybcard 1403 and mouse 1404 shown in Fig. 14, and is used
to receive c¢perations made by the multimedia optical disc
producer. The input operation unit 1501 informs the contzol
unit 1505 of the content of the received operations. It

should be noted here that the content of the received
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operations can include the coordinate position at which the
mouse 1404 was double-clicked, the starting coordinate
position and ending coordinate peosition of a drag operation
"made using the moﬁse 1404, a click operation made using the
right button 1405 of the mouse 1404, and character strings
inputted via the kesyboard 1403,

The display unit 1502 is composed of the display 1401
shown in Fig. 14 and c¢an be realized by a CRT or a liquid
crystal display.

The window information storage unit 1503 stores window
information tﬁét includes attributes of a plurality of
windows that are displayed in the."Authcr" window which
provides a GUI (Graphic User Interface) that is displayed on
the display unit 1502 of the editing apparatus, as well as
the attributes of icons displayed in the various windows,
and default character strings to be displayed in the various
windows.

Fig. 16 shows the attributes of the "SampleDisc” window
which is an example window used in the present embodiment.
The attributes of this "SampleDisc" window are given as the
window display pesition 1601 and the window display size
1602. The window display position 1601 shows the (x,y)
coordinates of the window where the top left corner of the
"Author” window is set as (0,0}, while the window display .
size 1602 shows the width and height of the window.

Fig. 17 shows the attributes of the icons displayed in
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the "SampleDisc™ window"”. The attributes of each icon
include icon bitmap data 1701, a display position 1702, and
a character string 1703. The display position 1702 shows
the (x,y) coordinates of the icon with the top_left corner
of the "SampleDisc" window being set as (0,0). The
character string 1703 of an icon shows the character string
that is to be displayed to the right of the icon. The
character string "TitleSets™ of the icon displayed at the
bottom is changeable as a property of the title set.

The script information storage unit 1504 stores a
template of séript information for the generation of systenm
stream reproduction control information by the reproduction
contrel information generation unit 1508, and restrictions
for DVD standards.

Fig. 18 shows the template of script information for
generating the system-stfeam reproducticn control
information for the menu language units in the present
embodiment. | |

In this template of script information, the script
"Video title set menu program chain information unit table”
(VTSM_PCC1_UT) 1801 shows the content of the menu program
chain information table 509 that'is shown in Fig. 5.

In this template, the pafameter string "$X1" 1802 that
is added by the reproduction control information generation
unit 1508 (described later) represents the total number of

menu language units 902 shown in Fig. 8. The parameter
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string *$x2” 1803 represents the number of a menu language
units 902. The parameter string "$X3" 18C4 represents the
language code of the menu language unit indicated by the
menu language unit number "$X2" 1803. The parameter string
"$X4" 1805 represents the total number of sets of PGC
information 901 that are included in the menu language unit
indicated by the menu language unit number "$X2" 1803. The
parameter string "$X5" 1806 represents the number of one set
cf PGC inforﬁation 901; The script sequence 1807 shows the
category of the PGC information shown by the PGC infcrmation
number "$x5".: The parameter string "$Xé" 1808 shows whether
the PGC information is é root menu "ROOTM" or a part-of-
title-table menu (PTTM).

It should be noted here that the root menu is a main
menu, while a part-of-title-table menu is a chapter menu
that is selected from the main menu.

The parameter string "$X7" 1809 is the PGC information
name attached to the set of PGC information indicated by the
PGC information numbexr "$X5™.

The restricticns can be information indicating that the
total number of menu language units $X1<139, for example.
The restrictions may also indicate that the total numbex
"$X4" of sets of PGC information 901 is egual in each menu
language unit,

The control unit 1505 is achieved by the CPU of the

personal computer 1402 with a RAM as its work area. The
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control unit 1503 controls the operation of all of the units
in the editing apparatus. It should be noted here that the
control unit 1505 is achieved by installing a program into
the personal computer 1402, with the construction of this
program being described later with reference to flowcharts.

The display control unit 1506 reads the various window
attributes and icon attributes stored in the window
information storage unit 1503 in accordance with control by
the control unit 1305 and has multiple windows,.such as the
"Author” window, displayed on the display unit 1502 to allow
editing of thé system stream reprcduction control
information.

The following is a déscription of the various windows
"used in the present embodiment. |

Pig. 19 shows the "Author”™ window 1901 displayed by the
display unit 1502, and the "SampleDisc™ window 1902, the
"ritleDivision™ window 1903, the "Variables” window 1904,
the "Add Value” window 1905, and the "Playback Items" window
1906 that are displayed in the "Author" window 1501.

As one example, each icdn 1907 representing a disc
information £f£ile for the multimedia optical disc and each
icon 1908 representing a title set can be listed in the
"SampleDisc" window 1902. By double-clicking any of these
icons with the mouse 1404, the producer can have the windows
corresponding to these icons displayed, and can then perform

the editing of the system stream reproduction control
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information within the displayed windows.

The "Title Division” window 1903 is openad when the
user double clicks the "Title Division™ icon 1909 with the
mouse 1404, and includes the "Title Set Variables" icon
1910, the "Titles” icon 1911, the "Menus” icon 1912, and the
"playback Items" icon 1913.

By double-clicking the mouse 1404 to choose one of the .
icons 191C-~1913 in the "Title Division" window 13503, the
producer can open a corresponding window and perform an
editing operation.

When thé‘producer chooses the icon 1910, the
"Variables™ window 1904 is opened., If the producer then
clicks the "System” tab 1914 with the right button 1405 of
the mouse 1404, the "Add Value” window 1905 is opened within
the window 2001 shown in Fig. 20, so that the wvariable,
which is to éay language, ¢of the menu language unit c¢an be
defined. The defined language is inteipreted by the control
unit 1505 and is stored by the input data storage unit 1507.

Fig. 20 shows the state where the variable of the menu
language unit in the "Variablea™ window 2001 has been
defined. It should be noted here that this variable is
inputted by the producer using the keyboard 14403, so that as
one example, the "English Menu” 2002 is inputted from the
"Value Properties”™ window 2101 shown in Fig. 21.

Fig. 22 shows the "Value Properties” window 2101 for

setting the language code (such as that used for "English
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Menu®) that has been defined as the variable. Here, a
language code is selected by the producer using the right
button 1405 of the mouse 1404.

Fig. 23 shows the "Menus” window 2301 for editing the
system stream reproduction control infermation for the menu
language unit. Using this "Menus" window 2301, the producer
defines the reproduction order of the system streams,

Fig. 24 shows the property window which sets.the
attribute values of the "English_Chapter_Menu" that is a
menu PGC whose reproduction order was defined using the
"Menus” windo§'2301 shown in Fig. 23. The producer uses
this window 2401 to input information such as the "Menu
Type" 2402 and the "Playback Time" 2404.

The input data stozage unit 1507 can be compcsed of
RAM. %When a variable inputfed by the producer via the input
operation unit 1501 or an icon operation has been
interpreted by the contrel unit 1505, the result is written
into the input data storage unit 1507 as input data.

The input data storage unit 1507 stores an attribute
table for a video title set, an attribute table for a menu
language unit, and an attribute table for a set of PGC
information.

Fig. 25 shows the attribute table 2501 for the wvideo
title set(VTS). In this VTS attribute table 2501, the VTS
name is "TitleDivision®, and the number of menu language

units (LU) 2502 is "3".
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Fig. 26 shows the attribute table for menu language
units. This attribute table 2601 for menu langquage units
includes a language code 2603 and a number of sets of PGC
information 2604 for each menu language unit (LU) number
2602. :

Fig. 27 shows the attribute table for sets of PGC
information. This attribute table 2701 for sets of PGC
information shows a menu language unit (LU} number 2703, a
PGC information number 2704, a menu identifier (MenuID)
2705, and a PGC infcrmation name 2706 for each set of icon
coordinates 2702. Each set of icon coordinates 2702 shows
{x,y) coordinates whefe the coordinates of the top-left
corner of the "Menus"™ window 2301 are set at (0,0).

The reproduction control information generatien unit
1508 receives instructions from the contrel unit 1505 and
reads a template of script information stored in the script
information storage unit 1504, before filling in the input
data stored in the input data storage unit 1507 to complete
the scripts.

The following is an explanation of the operation in the
present embodiment with reference to the flowcharts in Figs.
28 through 34.

First, the prodﬁcer of the system stream reproduction
control information for the menu language units operates the
input operation unit 1501 to have the ™Author" window 1901

(see Fig. 19) displayed on the display unit 1502 of the
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editing apparatus, and chooses the "Author” icon 1915 using
the mouse 1404. The control unit 1505 waits for
notification of the content of the user indication made
using the input operation unit 1501 (S2802), and instructs
the display control unit 1506 to displﬁy the "SampleDisc"
window 1902. In the same way, when a user indication ¢f the
"Title Division“ icon 1909 is received, the display control
unit 1506 has the "Title Division” window 1903 displayed
(52804) .

The editing apparatus sets the generation variabie for
menu language'hnits (82806), performs the reproduction
contrecl informaticn editing processing (52808), generates
the scripts for the system stream reproduction control
information (82810), and terminates its processing.

The fcllowing is an explanation of the detailed
operation when setting the generation variable for the menu
language units in 52806.. .

First the control unit 1505 performs the initialization
process for the variable. 1In detail, the present LU number
(LUN)} is set at "1", and the number of variables (VARNUM) is
set at "0" (82902). |

Naxt, the control unit 1505 waits for the producer to
choose the "Title Set Variables™ icon 1910 in the
"TitleDivision" window 1903 (S2504), and gives'the display
control uniﬁ 1506 a display indication for the "Variables"

window.
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The display control unit 1506 reads the window
information stored in the window information storage unit
1503 and has the "Variables" window 2001 (see Fig. 20)

isplayed on the display unit 1502 (S2906). It should be
noted here that the "Variables" window 2001 displays the
"System” screen, although when the "Branch” screen 1904
shown in Fig. 19 is displayed, the "System"” screen can still
be displaved by indicating the "System” tag 1914 using the
mouse 1404. |

After this, the control unit 1505 waits for
notification éf a mouse 1404 operatién from the input
operation unit 1501 (S2908), and judges whether the "OK"
button 2003 has been clicked (52813). When this is the
case, the control unit 1505 writes the présent LU number
(LON) into the input data storage unit 1507 as the number of
LUs and completes its processing. When this is not the
case, the control unit 1505 judges whether "Menu Language™
has been clicked with the right button 1405 of the mouse
1404 (52912). When this is not the case, the processing
returns to $2908, while when the "Menu Language™ has been
clicked with the right button 1405, the control unit 1505
instructs the display control unit 1506 to display the
variable operation menu.

The display control unit 1506 reads the window
information stored in the window information storage unit

1503 and has the variable operation window (the "Add Value"
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window) 1905 displayed.

The control unit 1505 judges whether notification of a
salection of the "Add Value™ item 1916 has been received
from the input operation unit 1501 (S2916), and when this is
the case, writes the variable (LU nuwber) intc the LU
a:tributé.table 2601 in the input data storage unit 1507
(S2918). The control unit 1505 adds "1" to the number of
variables "VARNUM" (S2920) and instructs the display contrel
unit 1506 to display a default variable character string.

The display control unit 1506 reads the window
information fér a predetermined position in the "Variables™
window 2001 on the display unit 1502, and has the default
variable character string displayed (52922), before the
processing returng to $2908.

When the judgement in 82916 is negative, the control
unit 1505 judges whether notification of a selection of the
"Properties” item 1917 has been received from the input
operation unit 1501 (52924), and if not, the processing
returns to 52908,'or if so, the control unift 1505 gives the
display control unit 1506 an instruction to display the
"Properties™ window.

The display control unit 1506 reads the window
information and has the property window 2101 shown in
Fig. 21 displayed on the display unit 1502 {$2926).

The control unit 1305 judges whether notification has

been received from the input operation unit 15C1 showing
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that the "lLanguage” tab 2102 has been clicked (s2928), and
if not, the control unit 1505 receives notification of the
key input of a character string from the input cperation
unit 1501. This is to say, the user inputs the character
string "English Menu" into the input frame 2103 shown in
Fig. 21 using the keyboard 1403 (82930). |

The control unit 1505 writes the received character
string into the window information storage unit 1503 as the
variable name corresponding to the present LU number. The
display control unit 1506 then has the character string
written into fhe window information stcorage unit 1503
displayed in place of the default variable charactexr string
in the "Variables" window 2001 (82932).

When the judgement in $2928 is positive, the control
unit 1505 has the display control unit 1506 change the
display from the property window 2101 shown in Fig. 21 to
the property window 2201 (Fig. 22) for the "Language"
screen. |

The producer indicates the scroll bar 2203 in the input
frame 2202 using the mouse 1404 and selects a language code.
Fig. 22 shows the case when "English" has'been selected
(S2934) .

The control unit 1505 writes the selected language code
as the language code corresponding to the present LU number
in the LU attribute table 2601 in the input data storage

unit 1507, and then returns to S2908. It should be noted
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here that the language codes are written in as two-character
symbols that are defined according to IS0639, with, as shown
in Fig. 26, "en" representing English, "fr" representing
French, and "Jja" representing Japanese.

The following is an explanation of the details of the
reproduction control infofmation editing process of 382808.

First, the control unit 1505 waits for notification
from the input operation unit 1501 showing that the "Menus"®
icon 1912 in the "Title Division” window 1903 has been
indicated (S3002), and when this is the case, the control
unit 1508 seté'LUN at the initial value "1" and instructs
the display contrel unit 1506 to display the "Menus™ window
2301,

“The disslay control unit 1506 has the display unit 1502
display the "Menus" window 2301 (S3004). It should be noted
here that in the present state, Oniy the first line T"User
Hits.:uenu' Button (Menu Language=?)" is displaved in the
editing area 2302 of the window 2301 shown in Fig. 23. At
this point, the property window 2401 shown in Fig. 24 is
also displayed. |

The control unit 1505 waits for notification of a mouse
operation from the input operation unit 1501 (sS3006), and
judges whether a received notification indicates a ¢lick on
the "Exit" icon 2304 (S3008). If sc, the control unit 1505
terminates the processing.

If the judgement in S3006 is negative, the control unit
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1505 judges whether the received indication is for a
dragging of the PGC icon 2305 (S3010). If so, the control
unit 1505 judges whether the dragged-to position is the
region 2306 directly below the route icon 2303 (S3012).

When the judgement in 83012 is positive, the contrel
unit 1505 instructs the display control unit 1306 to add the
PGC icon 2305 to a position in the display region 2307 of
the route menu, and writes the coordinate values indicated
by the display control unit 1506 into the icon coordinates
column 2702 of the PGC attribute table 27Cl in the input
data storage ﬁhit 1507 (s83014).

On receiving an indication from the control unit 1305
to add the ®GC iccn 2305, the display contrel unit 1506 has
the PGC icon 2305 displayed at the indicated position as
well a$ reading the default PGC name from the window
information storage unit 1503 and displaying it in the
editing région 2302 of the window 2301 (S3016).

Next, the control unit 1505 judges whether the LU
number LUN exceeds the number of variables VARNUM (S3018).
Wnen 30, the c¢ontrol unit 1505 instructs'the display control
unit 1506 to display the "Error display”.

The display control unit 1506 has the message "Error”
displayed in the editing area of the window 2301 ($3020),
and the processing returns to 83006. By doing so, a setting
of a number of sets of reproduction control inrormation that

exceeds the number of defined variables can be prevented.
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As one example, when the three sets of menus (English,
French, and Japanese) have been set as the menu language |
units, if the producer tries to then set reproduction
concroel information feor Spaﬁish menus, an "Erroxr™ message
will be displayed to warn the user.

When the judgement in $3018 is negative, the control
unit 1505 adds "1" to the number of sets of PGC informaticn
(X4), and writes the number of sets of PGC information (X4)
together with LUN into the LU number (X2) of the attribute
table for a menu language unit in the input data storage
unit 1507.

In $3024, the control unit 1505 writes the LUN into the
LU number (X2), writes "1" into the ?GC information number
{X5), and writes "RootM" into the MenulD (X6) corresponding
to the icon coordinates written into the PGC information
table 2701 in the input data storage unit 1507, before
adding "1" to the LUN (83026} and returning to S$S3006.

When the judgement in $3012 is negative, the control
unit 1505 judges whether the dragged-tc position of the PGC
icon 2305 is below the PGC icon 2308 shown in the display
area 2307 of the route menu (S3028), and if not, the
precessing returns to S3006. When the dragged-to position
of the PGC icon 2305 is below the PGC icon 2308, the control
unit 1505 instructs the display control unit 1506 to display
the PGC icon 2309 at a position to the rignt of the display

area 2307 of the route menu, in addition to wtiting the
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coordinate position indicated in the input data storage unit
1507 into the icon coordinates column 2702 of the PGC
attributes table 2701 (S3030). |

On receiving instructions from the control unit 1505 to
display the PGC icon 2309, the display control unit 150€ has
the PGC icon 2309 displayed in the editing area 2302 of the
"Menus" window 2301 connected by a line t¢o the PGC icon
2308, and has the default character string éorresponding i)
the PGC icon 2309 displayed to the right of the PGC icon
2309. It should be noted here that the corresponding
default charaéter string in read from the window information
storage unit 1503 (83032),.

Next, the control unit 1505 adds "1™ to the number of
sets of PGC information X4 and overwrites the number of sets
of PGC information (X4) into the LUN of the LU number (X2)
in the menu language unit attribute table 2601 in the input
data storage unit 1507 (S53034). 1In $3030, the control unit
1505 wrives the LUN into the LU number (X2) and "2" into the
PGC information number (¥XS) corresponding to the icon
coordinates written in the 2GC attribute table 2701 given in
the input data storage unit 1507 (S3036), and the processing
returns to $3006. |

When the judgement in 83010 is negative, the control
unit 1508 judges whether there has been notification from
the input operation unit 1501 indicating a click inside the

property window 2401 (S53038), and if not, the processing
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returns to $3006., When there has been a click inside the
property window 2401, the control unit 1505 judges whether
the PGC informaticn name 2403 has been clicked (S3C40). 1If
80, a character string is receivéd as a key input by the
input operation unit 1501 (53042).

The control unit 1505 informs the display control unit
1506 of the character string received frem the input
operation unit 1501 and has the display of the PGC
information updated. As one example, when the character
string "Engliéh_Chaptér_Méﬁu* has been inputted, this
character strihg "English Chapter_ Menu" is displayed to the
right of the PGC icon 2309 in place cf the character string
"Menu_PGC" that had been displayed as the default (S53044).

The contrel unit 1505 writes the PGC information name
indicated by the updated display into the PGC information
name (X7) columm 2706 of the PGC attribute table 2701 in the
input data storage unit 1507 (S3046). |

When the judgeﬁent in S3040 'is negative, the control
unit 1505 judges whether the ™Menu Type" item 2402 has been
clicked (S3048) and if not, returns to $3006.

When the judgement in S$3048 is positive, the control
unit 1505 indicates the "Menu Type"™ setting menu to the
display control unit 1506. The display control unit 1506
changes the value of the "Menu Type" item 2402 in the
property window 2401 on the display unit 1502 and has.it

displayed (53052). The input operation unit 1501 then
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receives an indication from the producer for se;ting the
"Menu Type™ (53052).

The control unit 1505 writes the character string for
the "Menu Type" indicated by the input operation unit 1501
into the MenulD(X6) column 2705 of the PGC attribute table
2701 (83054}, and the processing returns to S3006. As one
example, "PTTM" is written into the MenulD column 2705 for
the row with the LU number "1" and PGC information number
w2©,

It should ke noted here that after a negative judgement
in §3048, additional information for the PGC information is
inputted by the producer using the input operation unit 1501
in response to the property window 2401, althouqh.such
information is not directly related to the present
embodiment and sc will not be described.

The following is a description of the detailed
operation for the generation of scripts in 52810,

First, when the producer uses the mouse 1404 to click
"Disc” which is one item out of the menu items "File Edit
DisC Title Set Window Help"™ in the "Author" window 1801 and
clicks the displayed "Publish" icon (not illustrated), thé
control unit 1505 receives notification of this operation
from the input operation unit 1501 and activates the
reproduction control information generation unit 1508.

On being activated by the control unit 1505, the

reproduction control information generation unit 1508 reads
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the content of the attribute tables 2501, 2601, and 2701
stored in the input data storage unit 1507, and uses the
read information to write the parameter strings in the
templates of script information stored im the script
‘information storage unit 1504. The reproduction control
information éeneration unit 1508 ocutputs the script sequence
"VUTSM_PGCI_UT/VTSM_PGCI_UTI" for the number of menu language
units (53102), outputs the script sequence "VTSM_VU_SRPU"
for the language code which is an attribute of the menu
language unit (S3104), and successively outputs the script
sequence "VTSQLLUEVVTSM_LU“ for the logical censtruction of
the menu language unit (83106);

As shown in Fig. 32, in 83102 the reproduction control
information generation unit 1508 reads the number of menu
language units (X1) of the VIS attribute table 2501 stored
in the input data storage unit 1507, uses it to replace the
parameter string "$X1" 1802 of the script sequence 1810 in
the template stored in the script information storage unit
1504, and outputs the resulting script. By doing so, the
script sequence 101 shown in Fig. 1 is outputted. This
script sequence 101 shows the number of menu language units
902 given in Fig. 9.

Following this, in S31C04 the reproduction control
information generation unit 1508 sets the counter n at "1"
(63302), and reads the LU number (X2) and the language code

(X3) on the nth row of the LU attribute table 2601 which it



59

then uses to replace the parameter strings "$X27 1803 and
w"$X3" 1804 in the script sequence 1811 in the template
{$3304). The counter n is increased by "1"” ($3306) and the
reproduction control informaticn generation unit 1508 judges
whether n>number of LUs(XL) (§3308). If not, the processing
returns to $3304, or if so['the reproducticn control
information generation unit 1508 terminates its processing.
By doing s0, the script sequence 102 shewn in Fig. 1 is
outputted. The language code of the languages used in each
menu language unit are written into this script sequence.

In SBlOé} the reproduction control information
generation unit 1508 sets the counters p and m at "1", and
reads the number of LUs (X1) from the VTS attribute table
2501 stored in the input data storage unit 1507 and
substitutes it into the variable LUTN, before reading the
number of sets of PGC information (X4) from the LU attribute
table 2601 and substituting it into the variable PGCN
(83402).

Following this, the reproduction control information
generation unit 1508 reads the LU number (X2) and the number
of sets of PGC information (X4) on the pth row of the LU
attribute table 2601 stored in the input data storage unit
1507 and uses them to replace the parameter strings "$¥2"
1803 and "$¥4" 1805 in the script sequence 1812 in the
template (S3404).

The reproduction control information generation unit
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1508 then reads the PGC information number (X5) and the
MenulD(X6) on the mth fow.of the PGC attribute table 2701
stored in the input data storage unit 1507 and uses them to
repiace the parameter strings "$XS" 1806 and "S$X&" 1808 in
the script sequence 1813 in the templates stored in the
script information storage unit 1504 ($3406). The
reproduction control information generation unit 1508 then
reads the language code (X3) on the pth row of the LU -
attribute table 2601 and the PGC information name (X7) on
the mth row of the PGC attribute table 27C0l. The
reproduction ébntrol information generation unit 1508 then
uses these values to respectively replace the parameter
strings "$X3" 1804 and "$X7" 1809 in the script sequence
1814 in the template (S3808).

After this, the reproduction control information
generation unit 1508 increases the counter m by "1" (S340%),
and reduces the variable PGCN by "1" (S3410), before judgihg
whether the variable PGCN is "0" (S3412). If not, the
processing returns to 53406, or if go, the reproduction
control information generation unit 1508 ocutputs the script
1815 of the template (S3414).

The wvariable LUTN is reduced by "1" (53416), and the
reproduction control information generation unit 1508 judges
whether the variable LUTN is "0" (83418). 1If not, the
reproduction control information generation unit 1508 adds

"1" to the value of the counter P (S$3419), and substitutes
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the number of sets of PGC information (X4) on the pth row of
the LU attribute table stored in the input data storage unit
1507 into the variable PGCN (S3420), before the processing
returns to S3404.

When the judgement in $3418 is positive, the
reproduction contrel information generation unit 1508
outputs the script 1816 of the template (S3422) and
terminates its processing.

As a result of the processing in $3402 to 3422
described above, in 53404, the script sequence 103 shown in
Fig. 1, the séript sequence 201 shown in Fig. 2, and the
script sequence 301 shown in Fig. 3 are cutputted.  In
83406, the script sequence 104 shown in Fig. 1, the script
sequences 202 and 203 shown in Fig. 2, the script seguence
302 shown in Fig. 3, and the script sequences 401 and 402
shown in Fig. 4 are outputted. 1In 83408, the script
sequence 105 shown in Fig. 1, the script sequences 204 and
205 shown in Fig. 2, the script sequence 303 shown in Fig.
3, and the script sequences 403 and 404 shown in Fig. 4 are
outputted. In S$3414, the script sequence 206 shown in Fig.
2, the script sequence 304 shown in Fig. 3, and the script
sequence 405 shown in Fig. 4 are outputted. In 83422, the
script sequence 406 shown in Fig. 4 is outputted.

It should be ncted here that the content of Figs. 1 to
4 aside froem script sequences 101 and 102 show the details

of the PGC information in Fig. 9, and correspond to
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information such as the PGC type 802 shown in Fig. 8.

Second Embodiment

The coastruction of'the.editing apparatus of the second
embodiment of the present invention is fundamentally the
‘same as that of the first embodiment shown in Fig. 15.
Acco;dingly, this drawing will be alsc used to explain the
present embodiment,

The edicing appéiatué-of this second embodiment is used
to edit system stream reproduction control information that
is a reprcducfion order of system streams in a title set
that includes angle blocks. |

In the first embodiment, the script information storage
unit 1504 stored a template of script information for
generating the system stream reproduction control
information of a menu language unit, though in the present
emboediment, the script information storage unit 1504 stores
a template'of script information for generating a
reproduction order of system streams for an angle block.

Figs. 35 to 43 show templates of script information
stored in the script information storage unit 1504.

In Fig. 35, the script sequence 3501 shows the number
of system streams included in the system stream reproduction
control information of the angle block. The reproduction
centrol information generation unit 1508 writes the number

of system streams into the parameter string "$¥Y1" 3502 in
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this script Sequence 3501,

The script sequence 3503 shows the playback time when
the multimedia optical disc is reproduced by a reproduction
apparatus in accordance with.the aystemt stream reproduction
control information for the angle block. The reproduction
control information generation unit 1508 writes the number
of system streams into the parameter string "$Y2" 3504 in
this script sequence 3503.

The script sequence 3505 shows the enable flag which
shows whether the user of the reproduction apparatus is
allowed to ma#é remote controller operations,

The script sequence shown in Fig.ISE shows the
attributes of the audio streams that are recorded on the
multimedia optical disc. Though the central part of this
script sequence has been omitted in Fig. 36, this script
sequence is composed of the attributes of eight audic
streams that are identified by the numbers "0" to "7".

The script sequences shown in Figs. 37 and 38 show the
attributes of the sub-picture streams that are recorded on
the multimedia optical disc. Though the central part of the
script sequence has been omitted in Fig. 38, these script
sequences are composed of the attributes cf thirty~two sub-
picture streams that are identified by the numbers "0" to
"31iv.,

The script sequences 3901 and 3902 are given in Fig.

39. The script sequence 3901 shows the control information
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for branch destinations and reproduction modes of PGCs in
accordance with remote controller operations made by the
user during reproduction of the multimedia optical disc.

The script sequence 3902, the script sequences shown in
Figs. 40 and 41, and the script sequence 4201 shown in Fig.
42 show the display colors of the sub-picture streams.

These display colors can be any of sixteen colors identified
by the numbers "0" to "15". )

The script sequence 42C1 shown in Fig. 42 shows the
attributes of the PGC information.

Fig. 43'5hows a template of script infermation that
shows the attributes of an angie block. The following is an
explanation of the parameter strings that are written into
this template by the reproduction control information
generation unit 1508.

The pafameter sféing”5$Y3" 4301 is a consecutive number
for sets of PGC information included in the system stream
reproduction control information.

The parameter string "$Y4"™ 4302 shows whether the block
mode for a system stream (Cell) is first, last, or other
(middle).

The parameter string "$Y5" 4303 shows whether the block
type ¢f the system stream (Cell) is "angle block"™ or "not-
block". |

The script 4304 shows that image reproduction ia

uninterrupted- when moving from a presently reproduced system
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stream to a next system strxeam.

The parameter string "§Y6" 4305 shows whether the
present system stream is interleaved. |

The script sequence 4306 shows the reproduction control
information for the reprodﬁction apparatus during
reproduction. The parameter string "$Y7" 4307 shows whether
angle changes are possible.

The script 4308 shows whether the user is permitted to
make rewind and fast forward cperations during reproduction.

The script sequence 4309 showa the attributes of system
streams. . |

The script 4310 shows a television broadcasting
standard such as "NTSC" or "PAL" using a flag that indicates
the type of time code used to express playback time.

The parameter string "$Y8" 4311 is used to record the
playback time of a system stream.

The script 4312 shows the starting time for
reproduction of the system stream. If the script 4312 is
*00:00:00:00", reproductien is performed from the start of
the sys;em stream. It should be noted here that this value
is expressed in "hh:;mm:ss:frames" format.

The script sequence 4313 shows the filename ¢f the
system stream. The parameter string "$Y9" 4314 shows the
system stream name.

The following is an explanation of the windows that

compose the GUI displayed on the display unit 1502 for
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editing the system stream reproduction control information
of the angle block,

In the same way as the first embodiment, the
vSampleDisc™ window'1902 and the "TitleDivision” window 1903
are displayed within the "Author"™ window 1901 until the
variables for the angle block are set.

Fig. 44 shows the "variables" window 4401 that is
isplayed by the display control unit 1506 when the "Title
Set Variables” icon 1910 in the "Title Division" window 1903
has been chosen and setting is performed for the variables

of an angle bibck. This "Variables" window 4401 has the
"Angle” item 44C2 in the selection state, and shows the
situation when the setting of the variable names that are
used for the system streams included in an angle block has
been completed.

It should be noted here that these variables are
inputted using the property window 4501 shown in Fig. 45.
The variable input frame 4502 in the property window 4501 in
Fig. 45 shows the case when the angle name FClose Up" is
inputted by the user.

Fig. 46 shows the "Playback Items” window 4601 for
editing the system strcam reproduction contﬁol information
of angle blocks. The editing area 4602 of this "Playback
Items™ window 4601 is blank in its initial state. The state
shown in Fig. 46 is when the editing of the syétem stream

reproduction order of an angle block is complete.
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It should be noted here that the character string
"Close Up Scene 1" that follows after the variable name
"Close Up" to the right of the "Syatem Stream” icon 4603 in
the editing area 4602 has been inputted using the property
window 4701 for system streams shown in Fig. 47. This
preoperty window 4701 for system streams is used for the
input of "Playback Time™ 4703 in addition to the input of
the system stream names 4702.

The input data storage unit 1507 stores an attribute
table for an angle block and an attribute table for system
Stream icons.-'Fig. 45 shows the attzibute table for angle
blocks. This attribute table 4801 includes an angle block
number column 4802, a number of angles in block column 4803,
and an iccn coordinates column 4804. The number of angles
in a block is the number of system streams included in a
block.

It should be noted here that when a plurality of angie
blocks are included in a title, values are stored in each
column of the attribute table for an angle block with each
angle block number.

Fig. 49 shows the attribute table for system stream
icons. This attribute table 4%01 is compesed of an icon
coordinates column 4802, a system stream number (Y3) column
4903, a cell block mode (Y4) column 4904, a cell black type
{Y5) column 4905, an interleaved allocation flag (Y8) column.

4906,_a seamless angle change flag (Y7) column 4907, a
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system stream name (Y9) column 4908, and a system stream
playback time (¥8) column 4909.

The control unit 1505 writes in the content of the
columns 4802-4804 and 4902-4909 in accordance with the
content of operations received from the user via the input
operation unit 1501,

On being aétivatgd by the contzrol unit 1505, che
reproduction control information generation unit 1508 reads
all of the data in the attribute table for system stream
icons from the input data storage uait 1507 and uses the
read data to Qet the parameter strings in the template
stored in the script information storage unit 1504, and by
doing so generates script informatién for the system stresam
reproduction control information. As a result, the script
information shown in Figs. 50~55 is generated. Itlshould be
noted here that parts of the template of script information
shown in Fig. 35 to 43 that have not been converted (i.e.,
had the parameters set), which is to say the script sequence
3501 in Fig. 35, the script sequence for audic stream
attributes in Fig. 36, the script sequences for sub-picture
stream attributes in Figs. 37 and 38, the script sequence
3901 and the script sequence 3902 showing the displéy colors
for the sub-picture streams in Fig. 39, the script sequences
in Figs. 40 and 41, and the script sequences 4201 and 4202
in Fig. 42, are used as they are.

‘The following is an explanation of the operation in the
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present embodiment with reference to the flowcharts in Figs.
56-66.

First, the producer of the system stream reproduction
control information of an angle block makes an operation via
the input operation unit 1501 to have the "author" window
1801 (see Fig. 19) displayed on the GUI of the display unit
1502 of the editing apparatus, and indicates the "Author”
icon 1915 using the mouse 1404. The control unit 1505 waits
for notification of the indicated content from the input
operation unit 1501 (S5602), and on receiving such
notification ihstructS'the display control unit 1506 to have
the "SampleDisc™ window 1902 displayed. In the same way,
when a user selection of the "Title Division" icon 1909 has
been received, the display control unit 1506 has the "Title
Division” window 1903 displayed (85804). It should be noted
here that in the present state, the "Sample Disc" window
1902 and the "Title Divisioﬁ" window 1903 are displayed
within the "Author” window 1901. |

The editing apparatus sets the generation variables for
the angle block (55606) and performs the editing process for
the reproduction control informaticn (S5608) before
generating the scripts for the system stream reproduction
control information (S5€61C), and terminating its procedure.

| The foliowing is an explanation of the detailed
operation for the setting of the generation variables for an

angle block in S5606.
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First, the control unit 1505 initializes the variables.
In more detail, the number of angle blocks ABLKN, the number
of system streams VOBN, and the number of variables VARNUM
are all set at "0" (55702}.

Next, the control unit 1505 waits for notification of a
selection of the "Title Set Variables™ icon 1910 in the
"Title Division" window 1903 by the producer using the input
operation unit 1501 (S5704), and on receiving such '
notification instructs the display control unit 1506 to
display the "Variables" window,.

The disﬁlay control unit 1506 reads the window
information stored in the window information storage unit
1503 and has the display unit 1502 display the "Variables”
window 4401 (see Fig. 44) (s85706).

The coﬁtrol unit 1505 next waits for notification of a
mouse 1404 operation from the input operation unit 1501
(85708), and judges whether the user has clicked the "OR”"
button 4403 (85710). If.so, the contrel unit 1505 sets the
present number of wvariables VARNUM inte the angle block
attribute table 4801 in the input data storage unit 1507 as
the number of angles in one block and terminates the
process. If not, the control unit 1505 judges whether the
right button 1405 of the mouse 1404 has been clicked on the
"angle®™ button (85712). If not, the processing returns to
$5708, or if 30, the control unit 1505 instructs the display

control unit 1506 to display the variable operaticn menu.



71

The display control unit 1506 reads the window
information stored in the window information storage unit
1503 and has the variable operation window (called the "Add
Value™ window) 1905 displayed (S5714).

The control unit 1505 judges whether notification of
the selection of the "Add Value" item 1916 has keen received
from the input cperation unit 1501 (S5716) and if so, adds
"1" to the number of variabies VARNUM (S5718), beloxe
instructing the display control unit 1506 to display a
default variable name character string.

The disélay control unit 1506 reads the window
information at a predetermined position in the "Variables"”
window 4401 of the display unit 1502 and has the default
variable name character string displayed (55720), before the
processing returns to $5708.

When the judgement in $5716 is negative, the control
unit 1505 judges whether notification of a selection of the
"Properties" item 1917 has been received from the input
operation unit 1501 (§5722), and if not, the processing
returns to S3708. 1If such ncetification has been received,
the centroel unit 1505 instructs the dispiay control unit
1506 to display a property window.

The display control unit 1506 reads the window
information in the window informatibn storage unit 1503 and
has the display unit 1502 display the properiy window 4501
(§5724) shown in Fig. 4S5,
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The control unit 150% then receives notification of an
inputted character string from the input operation unit
1501. In more detail, the producer uses the keyboard 1403
to input the character string "Close Up"™ into the input
frame 4502 shown in Fig. 45 (S5726).

The control unit 1505 updates the default character
string to the inputted character string in the received
notification (S5728), and writes it into the window
information storage unit 1503 corresponding to the vaiue of
VARNUM (85730), before the processing returns to S$5708. The
display contr§1 unit 1506 then has this updated character '
string displayed at Ehe predetermined position in the
"Variables" window 4401. As one example, when "Distant
View™ is inputted as the third variablé name, the content of
the "variables™ window 4401 is as shown in Fig. 44.

The following is an explanation of the details of the
editing process for reproduction control information.in
S5608,

First, the control unit 1305 waits for notificatioen
fram the input operation unit 1501 of a selection of the
"playback Items" icon ;913 in the "Title Division"™ window
1903 (S5802), and on receiving such notification instructs
the display control unit 1506 to have the "playback Items"”
window 4601 displayed.

The display control unit 1506 has the "Playback Items”

window 4601 displayed by the display unit 1502 (S5804}. It
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should be noted here that in this initial state, nothing is
displayed in the editing area 4602 of the "Playback Items”
window 4601 shown in éig. 46. At the same time, the |
property window 4701 shown in Fig. 47 is also displayed.

The control unit 1505 waits for notification from the
input operation unit 1501 of a mouse 1404 operation (55806}
and on receiving such notification, judges whether the
"Exit™ icon 4605 has been clicked (85808}. If so, the
control unit 15035 terminates the processing. If not, the
control unit 1505 judges whether the angle block icon has
been dragged €55810) and if so, the control unit 1505 sets
the counter E showing the number of icons in the angle block
to the initial value "0" (s55812j.

The control unit 1505 next instructs the display
control unit 1506 to have the angle block icon 4604 <that has
been dragged into the into the display area 4606 and the |
.default name of the angle block displayed.

On being instructed by the control unit 1505 to have
the angle block icon and default name displayed, the display
control unit 1506 has the angle block icon 4609 displayed at
the indicated position in the editing area 4602 of the
"playback Items”™ area 4601, in addition to having a default
name for the angle block, for example, "Angle Branch 1
(Angle=2}", that.it.has_read from the window information
storage unit 1503 displayed (S5814).

The c¢control unit 1505 then adds "1" of the variable
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ABLKN (S5816), writes the values of the angle block number
(the value of ABLKN) 4802 and the coordinates 4804 of the
chosen icon into the angle block attribute éable 4801 in the
input data storage unit 1507 (S5818), before the processing
returns to S5806.

When the judgement in 85810 is negative, the control
unit 1505 judges whether notification of a drag operation of
the "system stream” icon 4607 (S5820) has been received. 1If
80, the control unit 1505 judges whether the dragged-to
position is the display area 4606 of the angle block icon or
directly beloﬁ':his area ($5822), If not, the control unit
1505 adds "1" to the counter E (S5824). The control unit
1505 then judges whether the number of icens in the angle.
block, which is to say whether the value of the counter E
exceeds the variable VARNUM (85826). If so, the controel
unit 1505 instructs the display control unit 1506 to display
the "Error” message.

The display control unit 1506 has the "Error display”
displayed in the editing area 4602 of the "Playback Items"
window 4601 (S5828). By doing so, the user can be prevented
from mistakenly setting a number of system streams that
exceeds the number of angles that can be set in the angle
block (the number of repetitions of "Add Value indicated in
S5716) .

When the judgement in $5826 is negative, the control

unit 1505 instructs the display control unit 1506 te display



75

the system stream icon 4607 in the display area 4608 for the
angle block (55830).

When the system stream icon has been selected, the
display control unit 1506 has the system stream icon 4803
displayed in_the display area 4608 together with the default
name of the system stream read from the window information
storage unit 1503 (S5832). The control unit 1505 then adds
"1" to VOBN (55834), and proceeds to the subroutine for the
first subroutine for setting the system stream icon
attributes (S5836), before”téturning to S5806. It should be
noted here th#t in 85834, the wvalue of the variable VOBN
shows the totat number of system stream icons in the
displayed in the editing area 4602, while the value of the
counter E in 55824 shows the number of system stream icons
in an angle biock that is presently being edited.

When the judgement in S5822 is positive, the control
unit 1505 instructs the disgplay contzcl unit 1506 to display.
the system stream icon in the display area 4606 or at a
position directly below it. On receiving such instructions,
the display control unit 1506 has the system stream icon
4610 displayed at the indicated position in the editing area
4602, while at the same time having the default name
corresponding to the system stream icon read from the window
information storage unit 1503 displayed.

The control unit 1505 adds "1" to the variable VCBN

(S5840) and proceeds to the second subroutine for setting
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the system satream icon attributes (S5842), and after that
returns to 55806.

When the judgement in $5820 is negative, the control
unit 1505 judges whether notification of a mouse click
inside the property window 4701 has been received from the
input operation unit 1501 (55844), and if not, the
processing returns to 35806, If so, the control unit 1505
judges whether the system stream name 4702 has bheer clicked
(556846).

When the judgement in 85846 is positive, a key input of
a character sfring is received by the input operatioen unit
1501 (S5848). The control unit 1505 then notifies the
display control unit 1506 of the character string received
by the input operation unit 1501, and the display contreol
unit 1506 has the display of the system stream name updated.
Az cne example, when the character string "Close Up Scene 1"
has been received, this character string is displayed to the
right of the system stream -icon 4603 in place of the
- displayed default name "Cell 1" as shown in Fig. 46 (858350).

The control unit 1505 then writes the inputted
character name into the system stream name (Y9) column 4908
of th2 system stream icon attribute table 4301 in the input
data storage unit 13507 (s5882j.

When the judgement is negative in 85846, the control
unit 1505 proceeds to the subroutine for setting the system

stream playback time (S5854), and after that returns to
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$5806. .

The following is a detailed explanation of the first
subroutine for setting the icon attributes in $5856.

The control unit 1505 first judges whethei the system
stream in the displayed angle block is the first system
stream, whicﬁ.is to aaj. whether the value of counter E is
wi® (85902). If so, the control unit 1505 writes "First
Block" into the "Cell Block Mode(Y4)" corzesponding to the
icon coordinates (x,y) of'the displayed icon in the system
stream icon attribute table 4901 in the input data storage
| unit 1507 (85504), in addition to writing "Angle Block" inteo
the "Cell Block Type(¥5)" (55906), "Interleaved" into the
"Interleaved Allocation Flag (Y6)" (S5508), writing
"Changeable” into the "Seamless Angle Change Flag (Y7)"
(8$910), and terminating the processing.

When the judgement in 85902 is negative, the control
unit 1505 judges whether the system stream is the final
system stream in an angle block, which is to say, whether
E=VARNUM (S5312). If not, the contzol unit 1505 writes "In
Block" into the "Cell Block Mode (¥4)" column (S5914), and
the processing proceeds to 55906, When the judgement in
§5802 is positive, the control unit 1505 writes "Last Block”
into the "Cell Block Mode (¥4)" column (S5914), and the
processing.proceéds to S5906.

The following is a detailed explanation of the second

subroutine for setting the icon attributes in S$5842.
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The control unit 1505 first writes "Not Block™ into the
“Cell Block Mode (Y4)" column (S6002), in addition to
writing "Not Block" into the fCell Block Type(¥YS)" column
(S6004), "Contiguous" into the "Interleaved Allocation Flag
(Y6) column (S6006), writing "Not Changeable" into the
"Seamless Angle Changé Flag (Y7)" column ($6C08), and
terminating the processing. '

The following is a detailed explanation of the
subroutine for setting for the system stream playback time
in $5854.

The ccnﬁiol unit 1505 first judges whether notification
of a click on the playback time has been received from the
input operation unit 1501 (S€102) and if not, terminates the
processing. If so, the contrel unit 1505 receives
notification of a kxey input, such as "00:00:10:00" shown in
Fig. 47, for the playback time (S6104).

The control unit 1303 writes the playback time ¢f the
system stream in the selection state into the system stream
playback time (Y¥8) cclumn of the system stream icon
attribute table 4901 in the input data storage unit 1507
{S6106), and then terminates the processing. '

The following is a detailed explanation of the script
generation process in S5610.

The producer first uses the mouse 1404 to click the
item "Disc™ out the menu-items PFile Edit Disc Title Set

Window Help" in the "Author" window 1901 and clicks the
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displayed "Publish” icon (not illustrated). On receiving
notification of such from the input operation unit 1501, the
contzol unit 1505 activates the reproduction control
infcrmation generation unit 1508.

On being activated by the control unit 1505,_the
reproduction control intormation generation unit 1508 reads
the contents of the attribute tables 48C1, 4901 storéd in
the input data storage unit 1507, uses the read information
to set the parameter strings in the template of script
information stored in the script information storage unit
1504, and outﬁuts the number of system streams included in
the system stream reproduction control infeormation of an
angle blpck‘(56202). “fhe.iéﬁroduction control information
generation unit 1508 also oﬁtputs'the playback times of the
system streams (S6204), scripts in the template which do not
need to be changed {56206), the system stream reproduction
control information (S6208), and the filenames of the system
streams ($6210). '

As shown in Fig. 63, in S6202 the reproduction control
information generation unit 1508 reads the value of the last
system stream number (Y3) in the system stream icon
attribute table 4901 stored in the input data storage unit
1507, uses it to set the parameter string "$Y1" 3502 in the
© script sequence 3501 of the template stored in the script
information storage unit 1504, and outputs the result which

is the script sequence 5001 shown in Fig. 50. The
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information in this script sequence 5001 corresponds to the
number of stored programs 803 in the PGC information 801
shown in Fig. 8.

As shown in Fig. 64, in $6204 the reproduction control
information generation unit 1508 totals the playback times
of the system streams whose Cell Block Mode(Y4) is "First
Block" or "Not Bleck”, out of all of the system stream
playback times {Y8) in the system stream icon attribute
table scored in the input data storage unit 1507, and uses
the calculated total to set the parameter string "S¥Y2". As
a result, the'5cript sequence 5002 shown in Fig. 50 is
outputted. The information in this script sequence 5002
corresponds to the FGC playkack tiﬁe 804 of the PGC
information 801 shown in Fig. 8.

In 56208, the reprcduction contrsl information
generation unit 1508 sets the counter n at "1%, and
sukbstitutes the highest value out of the system stream
numbers (¥3) in the system stream icon attribute table 4501
into the variable VOBN (86502).

The reproduction control information generation unit
1508 next reads the row of the system stream whose system
stream number Y3 matches the value of the counter n in the
system stream icon attribute table 4901 (56503}. First, the
reproduction control information generation unit 1508 sets
the parameter string "$¥4" 4302 shown in Fig. 43 using the

value Y4 (56504), sets the parameter string "$YS" 4303 using
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the value YS (36506), sets the parameter string "$YE" 4305
using the value Y6 (S6508), and sets the parameter string
"$Y7" 4307 using the value Y7 (S6510). Aftar this, the
reproduction control information generation unit 1508 sets
the parameter string "$¥Y8"™ 4311 using the vaiue Y8 (S6512),
and adds "1l" to the value of the counter n (56314). The
reproduction control information generation unit 1508 then
judges whether the ccunter n is egual to the variable VOBN
(56512), and if so te:ﬁina£ea the processing. If not, the
processing returns to 86503 and the processing is repeated,
.reSulting in éh output of the script sequences shown in
Figs. 51 to 54. The information in these script sequences
corresponds tc the nvumber of stored programs 8933, the 2GC
playback time 804, the direct access informaticn table 805,
and the number of stored cells 806 out of the PGC
information 801 shown in Fig. 8, in addition to the cell
attribute information 809 and the cell playback time 810,
out of the storage cell information 808 included in the cell
reproduction informaticon table BG7.

In $621Q, the reprodﬁétion control information
generation unit 1508 sets "1” into the countar "m" and
substitutes the highest value out c¢f the system stream
numpers Y3 in the system stream icon attribute table 4901
into the variable VOBN (56602). After this, the
reproduction control information generation unit 1508 reads

the row of the system stream icon attribute table 4501 for
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the system stream whose system stream number Y3 matches the
value of the counter m (56604), and sets the parameter
string "SYg"© 4314 using the walue Y9 (S6606). The
reproduction control information generation unit 1508 adds
"1" to the value of the counter m (S6608) and judges whether
the counter m is equal to the variable VOBN (S6610). 1If so,
the reproduction control information generation unit 1508
terminates the processing, or if not, the processing returns
to S6604.

As a result of the processing described above, the
script sequenées shown in Fig. 55 are outputted. The
information in these script sequences shows the filenames of
the system streams referred to during the reproduction of
the PGC information 801 (see Fig. 8). Regarding the
filenames of system streams, the subsystem that converts
these scripts into binary and into data for DVD-VIDEO
standard determines the length of each system stream from
its filename, so that the number of logical blocks 812 taken
up by a cell and the offset to the cell data 811, which are
form part of the storage cell inforﬁéiion 868 in the PGC
information 801, can be fcund.

It should be noted here that while the above
embodiments describe an editing apparatus for system strean
reproduction control information that is a reproduction
order for system streams in menu language units and angle

blocks, the editing apparatus of the present invention is
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not limited to the editing of system stream reproduction
control information for such menu language units and angle
blocks. It should be obvious the present editing apparatus
can also be used to edit system streams that are included in
titles in th; title set and system streams that are included
in parental lock sections. When doing so, the script
information storage unit 1504 also stores a template for
script info:mation that is used for the title set and the
parental lock section.

In the present embodiments, the script information
storage unit Qas described as storing scripts in a text
format that can be edited by a text editor, although it is
also possikle for the scripts to be in kinary format whereby
thay cannot be read or edited by a text editor. 1Im such a
case, the script information storage unit stores the data in
a binary format that cbrresponds to that of the scripts.

It is alsc possible for a program that can realize the
above embodiments to be recorded onto a recording medium
such as a floppy disc and then distribﬁted, meaning that the
present invention can easily be realized on an independent
computer system.

Although the present invention has been fully described
by way ¢f examples with reference to accompanying drawings,
it is to be noted that various changes and modifications
will be apparent to those skilled in the art. Therefore,

unless such changes and modifications depart from the scope
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of the present invention, they should be construed as being

included therein.



A

What is claimed is:

85

. REPLACED SHEETS

D Description :
BT Claim(s)

-} [J Drawing(s)
{0 Abstract

paged ... to paged

: paged 85 to paged

: paged ...7... to paged

-

SG

----------

: paged .7, to paged .......

1, An system stream reproduction control information editing

apparatus for editing system stream reproduction control

information that includes a reproduction route for system

streams that are recorded on a multimedia optical disc and

contain image information, the reproduction route including

& selective reproduction period during which cne of a

plurality of system streams is selected for reproduction,

the system stream reproduction centrol information

editing apparatus comprising:

terplate information storage means for storing a

template used for generating the system stream reproduction

control infeormaticn, the template being composed of

predetermined scripts and at least one parameter, one of the

scripts defining a reproduction route construction of the

selective reproduction period, and one of the parameters

indicating a number of asystem streams that can be

selectively reproduced during the selective reproduction

period;

display means for displaying a plurality of windows for

editing the system stream reproduction control information;

cperation receiving means for receiving an operation

made by an editcr in the windows displayed by the display

means; and

editing contrel means for editing the system stream

reproduction control information by setting the parameters

_—
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in the template stored in the template information storage
means based on the operation received by the operation

receiving means.

2. The system stream reproduction control information
editing apparatus of Claim 1,

wherein the editing control means includes:

a window information storage unit for storing window
information that includes a display content of each of the
plurality of windows displayed by the display means;

a displéy control unit for reading the window
information from the window information sterage unit and
having a window displayed by the display means ia éccordanCe
with the resad window informatiom;

an operation interpreting unit for interpreting the
operation received by the operation receiving means and
instructing the display control unit to have a window
displayed in accordance with an interpreting of the received
operation;

an editing information storage unit for storing
information that is necessary for editing the system stream
reproduction control infermation, in accordaﬁce with the
interpreting of the cperation; and

reproduutlon control information aditing unit for
reading the ;nformatlon stored in the editing infcrmation

storage unit and editing the system stream reproduction

“ﬁl‘i’iimi*ii:ﬁﬁi“m i
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control information by setting the parameters in the

template stored in the template information storage means.

3. The system stream reproduction control information
editing appazatus cf Claim 2,

wherein the opeiation interpreting unit includes 2
first window displ;y indicating unit for instructing the
display control unit to display a first window for inputting
a number of system streams that can be selectively
reproduced during the selective reproduction period,

wherein.the operation receiving means includes a number
of system streams receiving unit for receiving an input of
the number of system streams that can be selectively
reproduced during the selective reproduction period made via
the first window displayed on the display means, and

wherein the editing information storage unit stores the
number of system streams that can be selectively reproduced
during the selective reproduction period in accordance with

an -nterpretlng by the operation interpreting unit,

4. The system stream reproduction control information
editing apparatus ¢f Claim 3,

wherein the window infcrmation storage unit stores icon
information for icons that are to be displayed in a window
as a ﬁart of the windew information, the icons corresponding

to system streams,

_________________________
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wherein the operation interpreting unit further
includes a second window display indicating unit which, when
the number of system streams receiving unit has received the
ingug of the number of system streams that can be
. »sélectively reproduced during the selective reproduction
. period, instructs the display control unit to display a
second window that has an editing area for editing the
reproduction route of the system streams, the second window
~displaying the icons that correspond to the system streams
to display a part of the reproduction route being edited by
the editoz, |
. wherein the operation receiving means further includes
a reproduction route receiving unit for receiving a drag
operation that moves a moved icon to a predetermined
position in the editing area of the second window displayed
by the display means,
and wherein the operation interpreting unit further
includes: |
a system stream linking unit for linking the system
streams in accordance with a position of the moved icon
after the drag operation is received by the reprcduction
route receiving unit, wherein a linking of system streams
equates to generation of linking information for system
streams, the linking infcrmation forms the zeproduction
route, and the editing information stcrage unit stores the

linking information that results from the linking of system
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streams related to icon positions of icons corresponding to
the linked system streams; and

a repreoduction route display indicating unit for
instructing the display control unit to display the icons in
the editing area linked together to visually represent the
reproduction route of the system streams linked by the
system stream linking unit,

wherein the display control unit displays the icons in

the editing area linked together.

5. The systemzstream reproduction control information
editing apparatus of Claim 4,

wherein the operatior receiving means further includes
an editing cperation receiving unit for receiving an editing
indication for the system stream reproduction control
information, and |

wherein the reproduction control information editing
unit reads the template stored in the template information
storage means and edits the system stream reproduction
contrel information by setting the parameters in the read
template, in accordance with the number of system streams
and the reproduction route stored corresponding to icon

positions stored in the editing information storage unit.

6. The system stream reproducticn control information

editing apparatus of Claim 5,
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wherein the operation interpyeting unit further
includes:

a third'window display indicating unit for instructing
the display control unit vo display a third window that
shows a list of edited objects when an operation received by
the operation receiving unit is an indication to start
editing, each edited ¢bject being a system stream that is
selactively reprodﬁced and is one of

{a) a menu language unit for a language uged in a menu
and

{b) one‘angle out of a multiangle,

wherein the operation receiving means further includes
an edited object receiving unit for receiving an operation .
that selects one of the edited objects from the menu items
displayed in the third window displayed by the display
means, |

and wherein when the editing object receiving unit has
reaceived a selection of a multiangle as the edited object,
and the operation interpreting unit judges that a display
pesition of the moved icon after the drag operation 1is
within an area including the multiangle, the system stream
linking unit judges that the system stream corresponding to
the moved icon is included in the selecﬁive reproduction
period and links the system stream as one system stream in
the selective reproduction pericd, while when the operation

interpreting unit judges that the display position of the

—_—
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moved icon after the drag.operatiOn is not within an area
including the multiangle, the system stream linking unit
judges that the system stream corresponding to the moved
icon is not included in the selective repzoduction period
and links the system stream as a separate system strean,
with the editing information storage unit storing
information showing whether each system stream is included
in the selective reproduction period or is a separate system

stream.

7. The systemIStream reproduction control information
editing apparatus of Claim 5,

wherein the operation interpreting ﬁnit furtherz
includes:

a third window display indicating unit for instructing
the display control unit to display a third window that
shows a list of edited objscts when an operation received by
the operation receiving unit is an indication to start
editing, each edited object being a system stream that is
selectively reproduced and is one of

(a) a menu language unit for a language used in a menu

and .

{(b} one angle out of a multiangle,

whqrein the operation receiving means further includes
an edited object receiving unit for receiving an operation

that selects orne of the edited objects from the menu items
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displayed in the third window displayed by the display
means,

wherein when the edited object receiving unit has
received a selection of a menu language unit as an edited
unit, the number of system streams receiving unit receives a
language code of a language used in a menu after receiving
the number of system streams that can be selectively
reprcduced during the selective reproduction peried and the
editing information storage unit stores the received
language code in accordance with an interpreting by the
operation intérpreting unit, |

wherein the parameters in the template also include a
parameter that indicates a language code,

and wherein the System stream reproduction control
information editing unit edits the system stream
reproduction control information by setting the parameter
that indicates the language code using the language code

stored by the editing information storage unit,

8. The system stream reproduction control information
editing apparatus of Claim 4,

wherein the editing control means further includes:

a reproduction route judging unit for judging whether a
linking of a system stream according to the drag operation
for an icon received by the reproduction route receiving

unit causes a number of system streams in the selective

—_
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reproduction period to exceed the numberx of system streams
that can be selectively reproduced during the selective
reproducﬁion period; and

a reproduction route linking prohibiting unit for
prohibiting a linking of the system stream by the system
stream linking unit, when a judgement by the reproduction

route judging unit is positive.

9. A system stream reproduction control information editing
method for editing system stream reproducticn control
information tﬁét includes a reproduction route for system
streams that are recorded on a multimedia optical disc and
contain image information, the reproduction route including
a selective reproduction pericd during which one of a
plurality of system streams is selected for reproduction,

the system stream reproduction control information
editing method comprising:

a first window display indicating step for indicating
display of a first window for inputting a number of system
streams'that can be selectively reproduced during the
selective reproduction period;

a first display control step for reading window
information for the first window from a windcw information
storage unit that stores window information including a
display content of each of a pilurality of windows, and

having the first window displayed on the display screen;
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a number of system streams receiving step for receiving
an input of the number of system streams via the first
window displayed on the display screen; |

a first editing information stoering step for storing
the number ¢of system streams received in the number of
system streams receiving step:

a second window display indicating step for indicating
display of a second window when the number of system streams
receiving unit has received the input of the number of
system streams, the second window having an editing area for
editing the r;production route of the system streams, the
second window disPlaying icons that c¢eorrespend tec system
streams to display a part of the reproduction route being
edited by the editor; | |

a second display control step for reading window
information for the second window from the window
information storage unit, the window information storage
unit also storing icon information for icons that are to be
displayed in the second window, and for having the second
window displayed on the display screen;

a reproduction route receiving step for receiving a
drag operation that mcves a moved icon to a predetermined
position in the editing area of the second window displayed
on the display sereen;

a system stream linking step for linking aystem streams

in accordance with a position of the moved icon after the

_—
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drag operation received by the reproduction route receiving
step, wherein a linking of system streams equates to
generation of linking information for system streams, and
the linking information forms the reproduction route;

a second editing information storing step for atoring
the linking information resulting from the linking of system
streams by the system stream linking unit related to icon
positions of icons corresponding tc the system streams;

a reproduction route display indicating step rfor
indicating a display of the icons in the editing area linked
together to visually represent the reproduction route of the
system streams linked by the system stream linking step;

a third display control step for having the icons in
the editing area displayed linked together to show the
linking of the system streams by the system stream linking
step;

an editing operation receiving step for receiving an
editing cperation for the system stream reproduction contzol
information; and

& system stream reproduction control information.
editing step for reading'a template for generating system
stream reproduction control information from a template
information storage unit that stores the template and
editing the system stream :eproduction control information
in the read template by sgtting parameters in accordance

with the number of system streams stored in the first
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editing information storing step and the linking information
stored in the second editing information storing step, the
template being composed of predetermined scripts and at
least one parameter, and one of the parameters indicating a
number of system streams that can be selectively reproduced

during the selective :épro&uction period.

10. The system stream reproduction control information
editing method of Claim 9,

wherein the following steps are performed between the
reproduction fbute receiving step and the system stream
linking step: |

a reproduction zoute judging step for judging whether a
linking of a system stream.according to the drag operaticn
for an icon received by the reproduction rcute receiving
step causes a number of system streams in the selective
reproduction period to exceed the number of system streams
stored in the first editing information storing step; and

2 reproduction route linking prohibiting step for
prohibiting linking of the system stream in the system
stream linking step when a judgement by the repreduction

route judging step is positive.

11. The system stream reproduction control information

'editing method of Claim 9,

wherein the following steps are performed before the
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first window display indicating step:

an initial operation receiving step for receiving an
commence editing operation from an editor: |

a third window display indicating step_for indicating,
when the commence editing operation has been received in the
initial operation receiving step, a display of a thizd
window that displays a list of edited objects, the edited
objects being sets of at lgast one system stream that are
selectively reproduced.éndueach edited object being one of

(2) a menu language unit for one language used in a
menu, and |

{b} one angle out of a multiangle; and

a third window display control step for readiag window
information for the third window from the window information
storage unit and having the third window displayed on the
display screen,

wherein the number of system streams received in the
number of system streams receiving step is a number of
languages for a case when the edited'objacts are menu
language units and is a number of angles for a case when the

edited objects are angles in the multiangle.

12. A computer-readable recording medium that is used for
racording a program that is executed by a system stream
reproduction control information editiﬁg apparatus that
edits system stream reproduction control information

\
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including a reproduction route for system streams that are
recorded on a multimedia optical disc and contain image
information, the reproductien route including a selective
reproduction period during which one of a plurality of
system streams is selected for reproduction,

the program comprising the following steps:

a first window display indicating step for indicating
display of a first window for inputting a number of system
streams that can be selectively reproduced duriﬁg the
selective reproduction period:;

a first-display control step for reading window
information for the first window from a window information
stcrage unit that stcres window information including a
display content of each of a plurality of windcws, and
having the first windoﬁ displayed on the display screen;

a number of system streams receiving step for receiving
an input of the number of system streams via the first
window displayed on the display screen;

a first editing information storing'step for storing
the number of system streams received in the nunber of
system streams receiving step;

a second window display indicating step for indicating
display of a second window when the number of system streams
receiving unit has received the input of the number of
system streams, the second window having an editing area for

editing the reproducticn route of the system streams, the
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second window displaying icons that correspond to system
streams to display a part of the reproduction route being
edited by the editor:;

a second display control step for reading window
information for the second window from the window
information storage unit, the window information storage
unit also storing icon information'for icons that are to be
displayed in the'second window, and for having the second
window displayed on the display screen;

a reproduction route receiving step for receiving a
drag operatioﬁ that moves a moved icon to a.predetermined
position in the editing area of the second window displayed
on the display screen;

a system stream linking step for linking system streams
in accordance with a position of the moved icon after the
drag cperation received by the reproduction route receiving
step, wherein a linking of system streams equates to
generatién of linking information for system streams, and
the linking information forms the repreduction route:

a second editing information ;toring step for storing
the linking information resulting from the linking of system
streams by the system stream linking unit related to icon
positions of icons corresponding to the system stresams;

a reproduction_route display indicating step for
indicating a display of the icons in the editing area linked

together to visually represent the reprcduction route of the
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system streams linkgd by the system stream linking step;

a third display control step for having the icons in
the editing area displayed linked together to show the
linking of the system streams by the system stream linking
step;

an editing operation receiving step for receiving an
editing operation for the system stream reproduction control
information; and '

a8 system stream repfoduction control information
editing stép for reading a template for generating system
stream repéodﬁction contrel information from a template
jnformation storage unit that stores the template and
_editing the system stream reproduction contrel information
in the read template by setting parameters in accordance
with the number of system streams stored in the first
editing information storing step and the linking information
stored in the second editing information storing step, the
template being composed of predetermined scripts and at
least one parameter, and one of the parameters indicating a
number of system streams that can be selectively reproduced

during the selective reproduction period.

13. The recording medium of Claim 12, wherein the program
further comprises the following steps to be performed before
the first window display indication step:

an initial operation receiving step for receiving an

_
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commence editing operation from an editor;

a third window display indicating step for indicating,
when the commence editing operation has been received in the
initial operation receiving step, a display of a third
window that displays a list of edited cobjects, the edited
objects being sets of at least one system stream that axe
selectively reproduced and each edited object being one of

(a) a menu language unit for one language used in a
menu, and

(b) one angle out of a mﬁltiangle; and

a third window display control step for reading window
information for the third window from the window information
storage unit and having the third window displayed on the
display screen,

wherein the number of system streams received in the
number of system streams receiving step is a number of
languages for a case when the edited objects are menu
language units and is a number of angles for a case when the

edited objects are angles in the multiangle.
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