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Description

[0001] The present invention relates to an information
processing apparatus.
[0002] In recent years, the digital satellite broadcasting
has been becoming popular. In comparison with the con-
temporary analog broadcasting, for example, the digital
satellite broadcasting is well proof against noise and fad-
ing, hence, being capable of transmitting a signal with a
high quality. In addition, the frequency utilization rate is
improved and a multi-channel transmission can also be
embraced. To put it concretely, in the case of the digital
satellite broadcasting, several hundreds of channels can
be preserved by using one satellite. In such digital sat-
ellite broadcasting, it is possible to provide a number of
special channels such as channels for sports, movies,
music and news. Programs for special plans and con-
tents of the channels are broadcasted through their re-
spective channels.
[0003] By utilizing such a digital broadcasting system,
the user is capable of downloading musical data such as
a  piece of music, and there has been proposed a system
that allows the user, for example, to make a purchasing
contract to buy some products while watching a broad-
cast screen in the so-called television shopping. That is
to say, the digital satellite broadcasting system broad-
casts data services at the same time as an ordinary
broadcast program.
[0004] In the case of an operation to download musical
data, for example, the broadcasting station broadcasts
the musical data by multiplexing the data so as to syn-
chronize the data with a broadcast program or video in-
formation. In addition, in the operation to download mu-
sical data, the user is capable of carrying out operations
interactively while watching a displayed GUI (Graphical
User Interface) screen which serves as a downloading
operation screen. Data for displaying such a GUI screen
is also broadcasted by multiplexing.
[0005] Then, the user owning a reception apparatus
selects a desired channel to display a GUI screen for
downloading musical data by carrying out a predeter-
mined operation on the reception apparatus. The user
then carries out an operation for the GUI screen typically
to supply the musical data to a digital audio apparatus
connected to the reception apparatus. Typically, the mu-
sical data is  recorded in the digital audio apparatus.
[0006] Incidentally, with regard to a GUI screen for
downloading musical data described above, partial pic-
ture data and text data which are used as elements to
form the GUI screen and unit data (or files) such as audio
data to be output as a sound in accordance with a pre-
determined operation are each handled as an object.
There has been conceived a configuration to implement
necessary display formats and output formats of a sound
and the like by controlling an output format of an object
by a scenario description according to a predetermined
system. That is to say, by broadcasting the so-called mul-
timedia contents, a GUI screen described above is im-

plemented.
[0007] It should be noted that a GUI screen for imple-
menting a function to achieve a certain objective by pre-
scription of described information is referred to as a
"scene". A scene also includes an output such as a
sound. An "object" is defined as unit information such as
a picture, a sound or a text with an output format thereof
prescribed on the basis of described information. In ad-
dition, during transmission, a data file of described infor-
mation itself is also handled as one of objects.
[0008] For example, as a system to prescribe a de-
scription of a content for broadcasting a GUI screen like
the one  described above, adoption of an MHEG (Multi-
media Hypermedia Information Coding Experts Group)
system is conceivable.
[0009] In an MHEG prescription, one MHEG content
or one MHEG application file typically comprises one or
more scenes. A script is described to prescribe transi-
tions between scenes and outputs synchronized with typ-
ically broadcast pictures of the scenes. In addition, 1
scene is controlled by a description of a script so that one
or more objects of the scene are displayed in a prede-
termined display format.
[0010] In the broadcasting station, the MHEG content
described above is created in accordance with broadcast
contents by using typically a personal computer. On the
personal computer, application software used as the so-
called script creation tool or an authoring tool is activated.
Such application software is referred to hereafter as an
MHEG authoring tool, a generic name given to the soft-
ware.
[0011] Assume editing work carried out in typically
scene units by using the MHEG authoring tool described
above. In general, objects to be displayed for a scene
are selected, the editor then writes a description of a sce-
nario so as to display the selected objects in desired  dis-
play formats in the scene. As an alternative, a scene is
created by carrying out operations against a GUI screen
used as an authoring tool and, finally, editing results are
described as a script.
[0012] Incidentally, a concept known as a shared ob-
ject is prescribed in an MHEG application.
[0013] A shared object is a file used as an object which
is shared among scenes.
[0014] With the contemporary MHEG authoring tool,
however, there is provided only a function of merely se-
lecting whether to use or disuse of a shared object for an
MHEG application unit. To put it in detail, it is possible
only to select an option to display or not to display a
shared object as an object common to all scenes com-
posing an MHEG application.
[0015] Consider an attempt to effectively utilize a
shared object. In this case, it is desirable to set any ar-
bitrary shared object to be used or not to be used in each
of scenes composing an MHEG application.
[0016] If any arbitrary shared object is to be assigned
to a scene instead of being assigned to an MHEG appli-
cation by using the contemporary MHEG authoring tool,
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however, the option of using or the option of not using a
shared object in a scene must be set by using typically
a  description of an action to turn on or off individual ob-
jects created for the object.
[0017] In order to set the option by using a description
of such a script, it is necessary for the editor to sufficiently
understand the description language. Thus, the setting
work is a difficult job for the editor. In the end, it is quite
within the bounds of possibility that the editor writes an
incorrect description. For this reason, almost no editors
use such a description to assign any arbitrary shared
object to a scene in place of an MHEG application.
[0018] In consequence, shared objects are not utilized
effectively in the present state of the art. As a result, there
are hindrances to diversification of display formats of
MHEG contents.
[0019] "Authoring MHEG Presentations with the
GLASS-Studio", by Leidig and Rosch, 1996, Proceed-
ings from the International Workshop on Multimedia Soft-
ware Development, ISBN 0-8186-7511-X describes the
MHEG standard, and the use of a composite class to
group objects of an MHEG application into fewer, larger
parts.
[0020] "An Object-Oriented Model for Interactive Mul-
timedia Presentations", by Vazirgiannis and Mourlas,
The Computer Journal, Vol 36/1, 1993, describes a ge-
neric platform-independent design for interactive com-
posite multimedia presentations. A script-based ap-
proach is adopted for modelling presentation scenario.
[0021] "Experiments with MHEG Player/Studio: An In-
teractive Hypermedia Visualization and Authoring Sys-
tem", by  Seungtaek Oh et al, 1998, EuroMicro confer-
erence, p610-615, ISBN 0-8186-8646-4, describes a
system for MHEG authoring. The system hides link ob-
jects and any conditional link is shown to the user as an
event-method of a target object.
[0022] EP-A 827112 discloses a method and system
for compositing graphical images, in which an advanced
adjustment layer may be applied to allow the user to apply
a large range of effects.
[0023] MHEG-5: An Overview, by Joseph and Rosen-
gren, December 1995, describes an MHEG application
as made up of scenes and objects that are common to
all scenes. It is possible to share objects between some
or all scenes of an application. The objects contained in
an application object are visible to each of its scenes.
[0024] Various aspects and features of the present in-
vention are defined in the appended claims.
[0025] Embodiments of the present invention relate to
information processing apparatus used as the so-called
authoring tool for creating broadcast contents such as
MHEG contents to be broadcasted along with video in-
formation.
[0026] Embodiments of the present invention address
the problems described above, and can provide effective
utilization of a shared object so as to allow the shared
object to be handled with ease typically in creation of
MHEG contents.

[0027] According to the configuration described here-
in, an information processing apparatus functioning as
an authoring tool for creating content information con-
forming to a predetermined specification defines a
shared scene which is a virtual scene using a shared
object usable as an object common to scenes. As scene
editing, an edit operation to set a shared scene to be
used for scenes is carried out to allow an object shared
by a plurality of scenes to be handled.
[0028] Then, after an object used in a shared scene
has been set as a shared object, control information for
controlling a utilization state of a shared object to be used
for scenes in accordance with results of setting the
shared scene for each scene is described in a format
conforming to the predetermined specification described
above.
[0029] The invention will now be described by way of
example with reference to the accompanying drawings,
throughout which like parts are referred to by like refer-
ences, and in which:

Fig. 1 is a block diagram showing a typical configu-
ration of a digital satellite broadcasting/reception
system implemented by an embodiment of the
present invention;
Fig. 2 is a block diagram showing a typical configu-
ration of a reception facility provided by the embod-
iment;
Fig. 3 is a front-view diagram showing the external
appearance of a remote controller for remotely op-
erating an IRD;
Figs. 4A and 4B are explanatory diagrams showing
switching from a broadcast screen to a GUI screen
and vice versa;
Fig. 5 is a block diagram showing a typical configu-
ration of a ground station;
Fig. 6 is a timing chart of data transmitted by the
ground station;
Figs. 7A to 7H are explanatory diagrams showing a
time-division multiplexed structure of transmitted da-
ta;
Figs. 8A to 8F are explanatory diagrams showing a
DSM-CC transmission format;
Fig. 9 is an explanatory diagram showing a typical
directory structure of data services;
Figs. 10A to 10C are diagrams showing the data
structure of a transport stream;
Figs. 11A to 11D are explanatory diagrams showing
a table structure of a PSI;
Fig. 12 is an explanatory diagram showing the con-
figuration of the IRD;
Fig. 13 is an explanatory diagram showing the struc-
ture of an MHEG content;
Fig. 14 is an explanatory diagram showing the struc-
ture of an MHEG content;
Fig. 15 is an explanatory diagram showing the con-
cept of a shared object in an MHEG content;
Figs. 16A to 16F are explanatory diagrams showing
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an example of scene editing using shared scenes;
Figs. 17A to 17D are explanatory diagrams showing
an example of scene editing using shared scenes;
Figs. 18A and 18B are explanatory diagrams show-
ing the concept of processing embraced by an
MHEG authoring tool provided by the embodiment;
Fig. 19 is a block diagram showing functions of the
MHEG authoring tool provided by the embodiment;
Figs. 20A and 20B are explanatory diagrams show-
ing a typical display format of an operation screen
implemented by MHEG authoring software provided
by the embodiment;
Fig. 21 is a flowchart representing processing oper-
ations carried out to create a shared scene;
Fig. 22 is a flowchart representing processing oper-
ations carried out to set a shared scene for an MHEG
scene;
Fig. 23 is a flowchart representing processing oper-
ations carried out to output shared scene setting data
as an MHEG script; and
Fig. 24 is a flowchart representing processing oper-
ations carried out to output shared scene setting data
as an MHEG script.

[0030] The present invention will become more appar-
ent from a careful study of the following detailed descrip-
tion of a preferred embodiment with reference to accom-
panying diagrams.
[0031] An information processing apparatus provided
by the present invention is based on the assumption that
the apparatus is used in a system which allows a program
to be broadcasted by means of digital satellite broadcast-
ing and information such as musical data or audio data
related to the program to be downloaded on the receiver
side.
[0032] To be more specific, the information processing
apparatus provided by the present invention is an author-
ing system for creating contents used by the broadcast-
ing station as GUI data in a system for broadcasting the
GUI data for typically a downloading operation screen as
data appended or synchronized to a program (or video
information) using digital satellite broadcasting.
[0033] In addition, an authoring system implemented
by this embodiment is a system for creating MHEG con-
tents.
[0034] It should be noted that the description is given
hereafter in the following order:

1 Digital Satellite Broadcasting System
1-1 Overall Configuration
1-2 Operations for a GUI Screen
1-3 Ground Station
1-4 Transmission Format
1-5 IRD
2 Authoring System
2-1 Structure of an MHEG Content
2-2 Concept of a Shared Scene
2-3 Configuration of the MHEG Authoring System

2-4 Typical GUI Screens Displayed as Part of MHEG
Authoring Software
2-5 Processing Operations

1 Digital Satellite Broadcasting System

1-1 overall Configuration

[0035] First of all, before explaining an MHEG author-
ing system implemented by this embodiment, a digital
satellite broadcasting system using MHEG contents cre-
ated by using this MHEG authoring system is explained.
[0036] Fig. 1 is a block diagram showing the overall
configuration of the digital satellite broadcasting system
implemented by this embodiment. As shown in the figure,
a ground station 1 in the digital satellite broadcasting sys-
tem receives a material for television program broadcast-
ing from a television program material server 6, a material
of musical data from a musical data material server 7,
audio additional information from an audio additional in-
formation server 8 and GUI data from a GUI data server 9.
[0037] The television program material server 6 is a
server for providing a material of an ordinary broadcast
program. A material of a musical broadcast transmitted
by this television program material server 6 includes mov-
ing pictures and sounds. In the case of a musical  broad-
casting program, for example, a material of moving pic-
tures and sounds broadcasted by the television program
material server 6 are used as moving pictures and sounds
typically for promotion of new songs.
[0038] The musical data material server 7 is a server
for providing an audio program by using an audio chan-
nel. The material of an audio program is limited to sounds.
The musical data material server 7 transmits materials
of audio programs by way of a plurality of audio channels.
[0039] In program broadcasting through audio chan-
nels, a particular piece of music is broadcasted repeat-
edly at unit time intervals. Audio channels are independ-
ent of each other. A variety of ways to use the audio
channels are conceivable. For example, an audio chan-
nel is used for broadcasting a number of most recent
Japanese pops repeatedly at fixed intervals while anoth-
er audio channel is used for broadcasting a number of
most recent foreign pops repeatedly at fixed intervals.
[0040] The audio additional information server 8 is a
server for providing information on times of music pro-
vided by the musical data material server 7.
[0041] The GUI data server 9 provides GUI data (or
data of broadcasting contents) used for forming a GUI
screen used in conjunction with operations carried out
by the user. In the case of formation of a GUI screen for
downloading music as will be described later, for exam-
ple, the GUI data server 9 provides, among other infor-
mation, picture data and text data used for creating a list
page and an information page of pieces of music trans-
mitted from the GUI data server 9 and data for creating
a still picture of an album jacket. In addition, the GUI data
server 9 also provides EPG data used for displaying a
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program known as the so-called EPG (Electrical Program
Guide) in a reception facility 3.
[0042] It should be noted that GUI data conforms to
typically the MHEG (Multimedia Hypermedia Information
Coding Experts Group) system. The MHEG system is an
international standard of scenario description for creation
of a GUI screen. According to the MHEG system, multi-
media information, procedures, operations and their
combination are each taken as an object and, after each
object has been coded, a title (such as a GUI screen) is
created. In the case of this embodiment, the MHEG-5
system is adopted.
[0043] The ground station 1 transmits pieces of infor-
mation received from the television program material
server 6, the musical data material server 7, the audio
additional information server 8 and the GUI data server
9  by multiplexing the pieces of information with each
other.
[0044] In this embodiment, video data and audio data
received from the television program material server 6
have been subjected to an compression encoding proc-
ess according to the MPEG2 (Moving Picture Experts
Group 2) system and the MPEG2 audio system respec-
tively. On the other hand, audio data received from the
musical data material server 7 has been subjected to a
compression encoding process according to typically ei-
ther the MPEG2 audio system or the ATRAC (Adoptive
Transform Acoustic Coding) system depending on the
audio channel.
[0045] In the multiplexing process of the pieces of data
in the ground station 1, the data is encrypted by using a
key received from a key information server 10.
[0046] It should be noted that a typical internal config-
uration of the ground station 1 will be described later.
[0047] A signal transmitted by the ground station 1 by
way of a satellite 2 is received by the reception facility 3
of every home. The satellite 2 includes a plurality of trans-
ponders mounted thereon. A transponder has a typical
transmission power of 30 Mbps. The reception facility 3
installed in a home comprises a parabola antenna 11, an
IRD (Integrated Receiver Decoder) 12, a storage device
13  and a monitor unit 14.
[0048] A remote controller 64 shown in the figure is
used to remotely operate the IRD 12.
[0049] The parabola antenna 11 receives a signal
transmitted by the ground station 1 by way the satellite
2. The received signal is converted into a signal having
a predetermined frequency by an LNB (Low Noise Block
Down Converter) 15 installed on the parabola antenna
11. The signal generated by the LNB 15 is supplied to
the IRD 12.
[0050] General operations carried out by the IRD 12
include selection of a signal transmitted as a predeter-
mined audio signal among signals received by the pa-
rabola antenna 11 and demodulation of the selected sig-
nal to extract video data and audio data as a program
and output the video and audio data as video and audio
signals respectively. The IRD 12 also outputs a GUI

screen based on GUI data received as multiplexed data
in a program. The monitor unit 14 displays a picture of a
program and outputs sounds of the program which has
been selected by the IRD 12. In addition, the monitor unit
14 is also capable of displaying a GUI screen in accord-
ance with an operation carried out by the user as will be
described later.
[0051] The storage device 13 is used for storing audio
data (or musical data) downloaded by the IRD 12. Not
specially limited to a particular storage type, the storage
device 13 can be implemented by an MD (Mini Disc) re-
corder/player, a DAT recorder/player and a DVD record-
er/player. In addition, the storage device 13 can also be
implemented by a personal computer which is capable
of storing audio data in recordable media such as the
representative CD-R besides a hard disc.
[0052] Furthermore, the reception facility 3 provided
by this embodiment may also employs an MD recorder/
player 13A as the storage device 13 shown in Fig. 1. As
shown in Fig. 2, the MD recorder/player 13A has a data
interface conforming to IEEE1394 data transmission
specifications.
[0053] The IEEE1394 MD recorder/player 13A shown
in Fig. 2 is connected to the IRD 12 by an IEEE1394 bus
16. Thus, audio data such as music received by the IRD
12 in this embodiment, that is, downloaded data, can be
recorded directly with its compressed/encoded state of
the ATRAC system sustained as it is. In addition, with
the IEEE1394 MD recorder/player 13A connected to the
IRD 12 by an IEEE1394 bus 16, it is also possible to
record jacket data (or still-picture data) of the album and
text data such as lyrics besides the audio data.
[0054] The IRD 12 is capable of communicating with
an  accounting server 5 through typically a telephone line
4. An IC card for recording various kinds of information
as will be described later is inserted into the IRD 12. When
audio data of music is downloaded, for example, history
information on the audio data is recorded onto the IC
card. The history information recorded on the IC card is
transmitted to the accounting server 5 at predetermined
times and with predetermined timing by way of the tele-
phone line 4. The accounting server 5 carries out charg-
ing by setting a transmission fee according to the history
information received from the IRD 12. The transmission
fee is then charged to the user.
[0055] As is obvious from the description given so far,
in the system to which the present invention is applied,
the ground station 1 transmits video and audio data used
as a material of a musical program broadcast from the
television program material server 6, audio data used as
a material of the audio channel from the musical data
material server 7, audio data from the audio additional
information server 8 and GUI data from the GUI data
server 9 by multiplexing the pieces of data with each oth-
er.
[0056] Then, when this broadcast is received by the
reception facility 3 of a home, a program of a selected
channel can be watched typically on the monitor unit 14.
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In addition, as a GUI screen using GUI data received
along with data of a program, in the first place, an EPG
(Electrical Program Guide) screen is displayed, allowing
the user to search the screen for a program. In the second
place, by carrying out necessary operations for a screen
for a special service other than ordinary program broad-
casts, for example, in the case of this embodiment, the
user is capable of receiving a service other than ordinary
programs presented by the broadcasting system to the
user.
[0057] By carrying out an operation for a displayed GUI
screen for providing a service of downloading audio (or
musical) data, for example, the user is capable of down-
loading the audio data of a desired piece of music and
storing and keeping the data in the storage device 13.
[0058] It should be noted that this embodiment exhibits
interactiveness in a data service broadcasting system for
rendering special services other than the ordinary pro-
gram broadcasts given in response to operations carried
out for a GUI screen like the one described above. Such
an interactive data service broadcasting system is called
an interactive broadcasting system.

1-2 Operations for a GUI Screen

[0059] The following description briefly explains an ex-
ample of the interactive broadcasting described above,
that is, typical operations to be carried out for a GUI
screen, with reference to Figs. 3 and 4. In particular,
downloading of musical data (or audio data) is explained.
[0060] The description begins with an explanation of
operation keys on the remote controller 64 for use by the
user to remotely carry out an operation on the IRD 12
with reference to Fig. 3. Specially, main keys are ex-
plained.
[0061] Fig. 3 is a diagram showing an operation panel
surface of the remote controller 64. On the panel surface,
a variety of switches are laid out. The keys include a
power-supply key 101, numeric keys 102, a screen dis-
play switching key 103, an interactive switching key 104,
an EPG key panel unit 105 and a channel key 106 to be
explained as follows.
[0062] The power-supply key 101 is operated to turn
the power supply of the IRD 12 on and off. A numeric key
102 is operated to specify a channel or enter a digit of a
number to typically a GUI screen when a numeric input
is required.
[0063] The screen display switching key 103 is oper-
ated  typically for switching the monitor display from an
ordinary broadcast screen to an EPG screen and vice
versa. Assume that an EPG screen is called by operating
the screen display switching key 103. With the EPG
screen displayed, a key provided on the EPG key panel
unit 105 is operated to search the EPG screen for a pro-
gram using a display screen of an electronic program
guide. An arrow key 105a provided in the EPG key panel
unit 105 can be operated also for moving a cursor on the
GUI screen for rendering services to be described later.

[0064] The interactive switching key 104 is operated
for switching the monitor display from an ordinary broad-
cast screen to an GUI screen for rendering a service ap-
pended to a broadcast program and vice versa.
[0065] The channel key 106 is operated to increment
or decrement the number of a channel selected by the
IRD 12.
[0066] It should be noted that the remote controller 64
provided this embodiment has a configuration that allows
a variety of operations to be carried out against the mon-
itor unit 14 and includes a variety of keys for the opera-
tions. However, description of the keys to be operated
for the monitor unit 14 is omitted.
[0067] Next, an example of operations carried out for
a GUI screen is explained by referring to Figs. 4A and 4B.
[0068] When a broadcast is received by the reception
facility 3 and a desired channel is selected, a display
screen like one shown in Fig. 4A appears on the monitor
unit 14. As shown in the figure, the screen displays a
moving picture based on a program material received
from the television program material server 6. That is to
say, the contents of an ordinary program are displayed.
In this example, a musical program is displayed. In ad-
dition, appended to this musical program is an interactive
broadcast to render a service of downloading audio data
of music.
[0069] With the musical program displayed on the
screen, assume for example that the user operates the
interactive switching key 104 of the remote controller 64.
In this case, the monitor display is switched to a GUI
screen like one shown in Fig. 4B for downloading audio
data.
[0070] In the first place, in a television program display
area 21A on the left top corner of this GUI screen, a re-
duced picture of video data of Fig. 4A received from the
television program material server 6 is displayed.
[0071] In addition, on the right top corner of the GUI
screen, a list 21B of pieces of channel music broadcasted
through audio channels is displayed. The left bottom cor-
ner of the GUI screen is allocated as a text display  area
21C and a jacket display area 21D. On the right side of
the GUI screen, there are displayed a lyrics display button
22, a profile display button 23, an information display
button 24, a reservation-recording button 25, a complet-
ed-reservation-table display button 26, a recording-his-
tory-display button 27 and a download button 28.
[0072] While looking at the names of the pieces of mu-
sic on the list 21B, the user searches the list 21B for a
piece of music which the user is interested in. If the user
finds a piece of music of interest, the user operates the
arrow key 105a of the EPG key panel unit 105 on the
remote controller 64 and, after moving the cursor to the
display position of the piece of music of interest, an enter
operation is carried out by typically pressing the center
position of the arrow key 105a.
[0073] By doing so, the user is capable of listening to
the piece of music indicated by the cursor on a trial basis.
Since the same music is broadcasted repeatedly during
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a predetermined unit period of time through any audio
channel, it is possible to output the sound of the music
of an audio channel selected by operating the IRD 12
and to listen to the selected music by switching the mon-
itor display from an original screen to the GUI screen
with the original screen kept in the television program
area 21A as it is. At that time, the still picture of the MD
jacket of the selected music is also displayed on the jack-
et display area 21D as well.
[0074] In addition, if the user moves the cursor to the
lyrics display button 22 and carries out an enter operation
in this state, the lyrics of the selected music is displayed
in the text display area 21C with timing synchronized to
the audio data. An operation to move the cursor to the
display position of a button and to carry out an enter op-
eration is referred to hereafter simply as an operation to
press the button. By the same token, if the profile display
button 23 is pressed, the profile of an artist for the music
is displayed in the text display area 21C. Likewise, if the
information display button 24 is pressed, information on
the music such as a concert for the music is displayed
on the text display area 21C. In this way, the user is ca-
pable of knowing what music is broadcasted at the
present time and, furthermore, detailed information on
each of the pieces of music.
[0075] When the user wants to buy the piece of music
of interest to the user, the user presses the download
button 28. As the download button 28 is pressed, the
audio data of the selected music is downloaded and
stored  in the storage device 13. It is also possible to
download other information such as the lyrics, the profile
of the artist and the still picture of the jacket along with
the audio data of the music.
[0076] Each time the audio data of music is download-
ed in this way, its history information is stored in an IC
card inserted into the IRD 12. Information stored in the
IC card is transmitted to the accounting server 5 typically
once a month to be used for computing a fee for data
services rendered to the user. In this way, the copyright
for the downloaded music can be protected.
[0077] When the user wants to make an advance res-
ervation for downloading, the user presses the reserva-
tion recording button 25. As the reservation recording
button 25 is pressed, the monitor display is switched from
the GUI screen to a screen fully used for displaying a list
of all pieces of music which can be reserved. The list
comprises pieces of music obtained as a result of a
search operation carried out typically at hour or week
intervals and for each channel. The user then selects a
piece of music to be subjected to reserved downloading
from the list. Its related information is stored in the IRD
12. When the user wants to confirm a piece of music
already subjected to reserved downloading, the user
presses the completed-reservation-table display button
26 to use the entire screen for displaying a table of pieces
of music already subjected to reserved downloading. A
piece of music subjected to reserved downloading as de-
scribed above is downloaded to the IRD 12 and stored

in the storage device 13 at a reserved time.
[0078] The user is also capable of confirming a piece
of music already downloaded. In this case the user press-
es the recording history button 27 to use the entire screen
for displaying a list of already downloaded pieces of mu-
sic.
[0079] As described above, in the reception facility 3
of the system to which the present invention is applied,
a list of pieces of music is displayed on the GUI screen
of the monitor unit 14. Then, by selecting a piece of music
from the list displayed on the GUI screen, the user is
capable of listening to the selected music on a trial basis
and knowing the lyrics and the profile of the artist of the
music. The user is also capable of displaying a history
of reservation downloading showing a list of pieces of
music to be downloaded and a list of pieces of music
already downloaded.
[0080] As will be described in detail later, the display
of a GUI screen like the one shown in Fig. 4B, a change
made to the display on a GUI screen and a sound output
in response to an operation carried out by the user for
the GUI screen can be implemented by prescription of a
relation among objects through description of a scenario
based on the MHEG system described earlier. In this
case, an object is picture data serving as parts corre-
sponding to the buttons or material data displayed in the
display areas displayed in Fig. 4B.
[0081] In addition, in this specification, a scene is an
environment in which a format to output information to
achieve a certain purpose such as the display of a picture
or an operation to output a sound is implemented by pre-
scription of a relation among objects through description
of a scenario. A file containing the description of a sce-
nario itself is also handled as one of objects forming a
scene.
[0082] As described above, in a digital satellite broad-
casting system to which the present invention is applied,
a broadcast program is distributed by communication. In
addition, audio data of music is also broadcasted through
a plurality of audio channels. The user is allowed to
search a list of distributed pieces of music for a desired
one and to store the audio data of the desired music in
the storage device 13 with ease.
[0083] It should be noted that a variety of conceivable
implementations of services other than the service of pro-
viding programs in the digital satellite broadcasting sys-
tem are not limited to the service of downloading of mu-
sical data described above. As a conceivable example
of such implementation, there is provided the so-called
television shopping whereby a products-introducing pro-
gram is broadcasted and a GUI screen is used to make
a purchasing contract.

1-3 Ground Station

[0084] An overview of the digital satellite broadcasting
system implemented by an embodiment of the present
invention has been described so far. The following de-

11 12 



EP 1 039 758 B1

8

5

10

15

20

25

30

35

40

45

50

55

scription explains the system in more detail. The descrip-
tion begins with an explanation of the configuration of the
ground station 1 with reference to Fig. 5.
[0085] The explanation given thereafter is based on
the following assumption.
[0086] In the transmission of data from the ground sta-
tion 1 to the reception facility 3 by way of the satellite 2
in this embodiment, a DSM-CC (Digital Storage Media-
Command and Control) protocol is adopted.
[0087] As is already known, the DSM-CC (MPEG-part
6) system prescribes commands or a control system for
retrieving an MPEG-encoded bit stream stored in DSM
(Digital Storage Media) or storing such a stream in the
DSM typically by way of some networks. In this embod-
iment, the DSM-CC system is adopted as a transmission
standard in the digital satellite broadcasting system.
[0088] In order to transmit a content (that is, a set of
objects) of a data broadcasting service such as a GUI
screen in accordance with the DSM-CC system, it is nec-
essary to define the description format of the content. In
this embodiment, for definition of this description format,
the MHEG system explained earlier is embraced.
[0089] In the configuration of the ground station 1
shown in Fig. 5, a television program material cataloging
system 31 catalogs material data obtained from the tel-
evision program material server 6 in an AV server 35.
The material data is supplied to a television program out-
put system 39 in which video data is compressed in ac-
cordance with typically the MPEG2 system while audio
data is converted into packets conforming to typically the
MPEG2 audio system. Data output by the television pro-
gram output system 39 is supplied to a multiplexer 45.
[0090] A musical data material cataloging system 32
receives material data from the musical data material
server 7, supplying the material data, that is, audio data,
to an MPEG2 audio encoder 36A and an ATRAC audio
encoder 36B. In the MPEG audio encoder 36A, the audio
data is subjected to an encoding process or, to be more
specific, a compression-encoding process, before being
cataloged in an MPEG audio server 40A. By the same
token, in the ATRAC audio encoder 36B, the audio data
is subjected to an encoding process or, to be more spe-
cific, a compression-encoding process, before being cat-
aloged in an ATRAC audio server 40B.
[0091] The MPEG audio data cataloged in the MPEG
audio server 40A is then supplied to an MPEG audio
output system 43A to be converted into packets before
being supplied to the multiplexer 45. Likewise, the AT-
RAC audio data cataloged in the ATRAC audio server
40B is then supplied to an ATRAC audio output system
43B as quadruple-speed ATRAC data to be converted
into packets before being supplied to the multiplexer 45.
[0092] An audio additional information cataloging sys-
tem 33 catalogs material data, that is, audio additional
information, received from the audio additional informa-
tion server 8 into an audio additional information data
base 37. The audio additional information cataloged  in
the audio additional information data base 37 is then sup-

plied to an audio additional information output system 41
to be converted into packets before being supplied to the
multiplexer 45.
[0093] A GUI material cataloging system 34 catalogs
material data, that is, GUI data, received from the GUI
data server 9 into a GUI material data base 38.
[0094] The GUI material data cataloged in the GUI ma-
terial data base 38 is then supplied to a GUI authoring
system 42 for carrying out processing to convert the GUI
material data into data of a format that can be output as
a GUI screen, that is, a scene described earlier by refer-
ring to Figs. 4A and 4B.
[0095] That is to say, if the scene is a GUI screen for
downloading music, for example, data supplied to the
GUI authoring system 42 is still picture data of an album
jacket, text data of lyrics or the like or sound data to be
output in accordance with an operation.
[0096] The pieces of data cited above are called mon-
omedia data. In the GUI authoring system 42, an MHEG
authoring tool is used to encode the pieces of monomedia
data so as to allow them to be handled as objects.
[0097] Then, an MHEG-5 content is created along with
a scenario description file (referred to as a script) pre-
scribing a relation among objects so as to obtain a display
format of a scene (that is, a GUI screen) like the one
explained earlier by referring to Fig. 4B and a format of
picture sounds output in response to an operation.
[0098] As shown in Fig. 4B, the GUI screen also dis-
plays picture/sound data (comprising MPEG video data
and MPEG audio data) based on material data received
from the television program material server 6 and MPEG
audio data based on musical material data received from
the musical data material server 7 in an output format
according to an operation.
[0099] Thus, as the aforementioned scenario descrip-
tion files, the GUI authoring system 42 handles picture/
sound data based on material data received from the
television program material server 6, MPEG audio data
based on musical material data received from the musical
data material server 7 and audio additional information
received from the audio additional information server 8
as objects when necessary and creates an MHEG script
for prescribing the relation among the objects.
[0100] It should be noted that data of an MHEG content
transmitted by the GUI authoring system 42 includes
script files, a variety of still-picture data files each  handled
as an object and text files (and audio data files). The still
picture data is data of 720 pixels X 480 pixels compressed
in accordance with typically the JPEG (Joint Photograph
Experts Group) system whereas the text data is a file
with a size not exceeding typically 800 characters.
[0101] Data of an MHEG content obtained in the GUI
authoring system 42 is supplied to the DSM-CC encoder
44.
[0102] The DSM-CC encoder 44 converts the data re-
ceived from the GUI authoring system 42 into a transport
stream with a format that can be multiplexed into a data
stream of video and audio data conforming to an MPEG2
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format and packetizes the transport stream before sup-
plying it to the multiplexer 45. It should be noted that the
transport stream is also hereafter abbreviated to a TS.
[0103] The multiplexer 45 multiplexes video and audio
packets received from the television program output sys-
tem 39, audio packets received from the MPEG audio
output system 43A, quadruple-speed audio packets re-
ceived from the ATRAC audio output system 43B, audio
additional information packets received from the audio
additional information output system 41 and GUI data
packets received from the GUI authoring system 42 along
the time axis and encrypts them in accordance with key
information  output by the key information server 10
shown in Fig. 1.
[0104] The multiplexed data output by the multiplexer
45 is supplied to a wave output system 46 which typically
carries out processing such as addition of error correction
codes, modulation and frequency transformation before
supplying the multiplexed data to the satellite 2 by way
of an antenna.

1-4 Transmission Format

[0105] The following description explains a transmis-
sion format which is adopted by this embodiment and
prescribed on the basis of the DSM-CC system.
[0106] Fig. 6 is a diagram showing an example of data
transmitted by the ground station 1 to the satellite 2. It
should be noted that, as described before, pieces of data
shown in the figure are actually multiplexed along the
time axis. In Fig. 6, a period between points of time t1
and t2 shown in the figure is defined as an event. In the
case of a musical-program channel, for example, an
event is a unit for changing a line-up of a plurality of pieces
of music. In this case, the event has a length of approx-
imately 30 minutes to 1 hour.
[0107] As shown in Fig. 6, in the event between the
points of time t1 and t2, a program having predetermined
contents A1 is broadcasted as a broadcast of an ordinary
moving-picture program. In an event starting at the point
of time t2, contents A2 are broadcasted. In this ordinary
program, a moving picture and sounds are broadcasted.
[0108] In this example, 10 channels, namely, CH1 to
CH10, are provided to serve as MPEG audio channels
(1) to (10). Through each of the audio channels CH1,
CH2, CH3, ----, CH10, the same music is transmitted
repeatedly during the broadcasting time of an event. To
be more specific, during the period of the event between
the points of time t1 to t2, music B1, music C1 and so on
are transmitted repeatedly through audio channels CH1,
CH2 and so on respectively. Through the last audio chan-
nel CH10, music K1 is transmitted repeatedly. The re-
peated transmission described is also carried out through
each of quadruple-speed ATRAC audio channels (1) to
(10).
[0109] That is to say, an MPEG audio channel indicat-
ed by a number enclosed in parentheses ( ) as shown in
the timing diagram of Fig. 6 is used for transmitting the

same music as a quadruple-speed ATRAC audio chan-
nel indicated by the same number enclosed in parenthe-
ses ( ). In addition, audio additional information indicated
by a channel number enclosed in parentheses ( ) is add-
ed to audio data transmitted through an audio channel
indicated  by the same number enclosed in parentheses
( ). Furthermore, still-picture data and text data transmit-
ted as GUI data are also formed for each audio channel.
As shown in Figs. 7A to 7D, pieces of still-picture data
and text data are multiplexed in transmitted MPEG2
transport packets on a time-division basis. As shown in
Figs. 7E to 7H, the packets are demultiplexed in the IRD
12 to reconstruct the original GUI data based on header
information of each of the packets.
[0110] There is at least GUI data among pieces of
transmitted data shown in Figs. 6 and 7A to 7H. This GUI
data is used in data services, that is, broadcasting or
interactive broadcasting of MHEG contents synchro-
nized with TV broadcasting or audio broadcasting. This
GUI data is logically formed in accordance with the DSM-
CC system as follows. The formation of the GUI data is
exemplified only by data of a transport stream output by
the DSM-CC encoder 44.
[0111] As shown in Fig. 8A, files to be transmitted in a
data broadcasting service in this embodiment in accord-
ance with the DSM-CC system are all included in a root
directory named Service Gateway. Types of objects con-
tained in the Service Gateway include directories, files,
streams and stream events.
[0112] Files are individual data files for storing, among
other information, a still picture, a sound, a text and a
script described in conformity with the MHEG system.
[0113] A stream typically includes information linked
to another data service and an AV stream such as MPEG
video data used as a TV program material, audio data,
MPEG audio data used as a musical material and ATRAC
audio data.
[0114] A stream event includes links and time informa-
tion.
[0115] A directory is a folder which is a collection of
pieces of data related to each other.
[0116] As shown in Fig. 8B, in the DSM-CC system,
these pieces of unit information and the Service Gateway
itself are each handled as a unit known as an object which
is converted into a format referred to as a BIOP message.
[0117] It should be noted that, in the explanation of the
present invention, the classification of objects into files,
streams and stream events is not essential. Thus, in the
following description, the file is used as a representative
object.
[0118] In addition, in the DSM-CC system, a data unit
known as a module shown in Fig. 8C is generated. The
module comprises one or more objects which are each
converted into a BIOP message as shown in Fig. 8B. The
module is a variable-length data unit including an addi-
tional BIOP header. This data unit is a buffering unit of
data received on the reception side to be described later.
[0119] The DSM-CC system does not specially pre-

15 16 



EP 1 039 758 B1

10

5

10

15

20

25

30

35

40

45

50

55

scribe nor limit a relation among objects in the case of a
module formed from a plurality of objects. In other words,
speaking about an extreme case, a module can be
formed from 2 or more objects in scenes not related to
each other at all without violating a prescription based
on the DSM-CC system whatsoever.
[0120] In order to transmit data in the form of sections
prescribed by an MPEG2 format, the module is split into
data units each basically having a fixed length as shown
in Fig. 8D. This data unit is referred to as a mechanical
block. It should be noted, however, that the last block in
the module is not necessarily required to have a fixed
length. The reason why the module is split into blocks in
this way is that, in the MPEG2 format, there is a prescrip-
tion stating that 1 section shall not exceed 4 KB.
[0121] In this case, what is meant by a section is a data
unit defined as a block as described above.
[0122] As shown in Fig. 8E, a block obtained as a result
of division of a module described above is converted into
a message known as a DDB (Download Data Block) to
which a header is added.
[0123] Concurrently with the conversion of a block into
a DDB described above, control messages called a DSI
(Download Server Initiate) and a DII (Download Indica-
tion Information) are generated.
[0124] The DSI and the DII are information required in
acquiring a module from data received by the IRD 12 on
the reception side. The DSI includes mainly an identifier
of a carousel (module) and information on the carousel
as a whole. The information on a carousel includes a time
the carousel takes to make 1 rotation and a time-out value
of the carousel rotation. The information may also include
data used for knowing where the root directory (Service
Gateway) of the data services exists in the case of an
object carousel system.
[0125] The DII is information corresponding to each
module included in a carousel. To be more specific, the
DII is information such as the size and the version of each
module and the time-out value of the module.
[0126] Then, as shown in Fig. 8F, the 3 types of mes-
sage, namely, the DDB, the DSI and the DII, are output
periodically and repeatedly by associating the messages
with data units. In this way, the receiver is capable of
receiving a module including an object required to obtain
typically the desired GUI screen (or scene) at any time.
[0127] In this specification, the transmission system is
called a carousel system if we compare the system with
a merry-go-round. The data transmission technique rep-
resenting by a model shown in Fig. 8F is known as a
carousel.
[0128] 1 carousel may include a plurality of modules.
For example, a plurality of modules required in a data
service can be transmitted by using a carousel.
[0129] In addition, the carousel system is divided into
2 levels, namely, a data carousel system and an object
carousel system. Particularly, in the object carousel sys-
tem is a system capable of handling a directory structure
wherein an object having an attribute of a file, a directory,

a stream, a service gateway or the like is transmitted as
data by using a carousel, making a big difference from
the data carousel system. In the system implemented by
this embodiment, the object carousel system is em-
braced.
[0130] Fig. 9 is a diagram showing a typical directory
structure of files (strictly speaking, MHEG application
files) as a data service according to the MHEG system.
As described above, the object carousel system is  char-
acterized in that the system is capable of handling a di-
rectory structure.
[0131] Normally, an MHEG application file serving as
an entrance to a service domain is always a file called
app0/startup placed right below the Service Gateway.
[0132] Basically, beneath the service domain (Service
Gateway), application directories app0, app1, ---, appN
exist. Beneath each of the application directories, an ap-
plication file called startup and directories of scenes com-
posing the application exist. The directories of scenes
are scene0, scene1 and so on. Beneath each of the
scene directories, an MHEG scene file and content files
composing the scene exist.
[0133] In addition, broadcast data including GUI data
transmitted by using a carousel as described above, that
is, data produced by the multiplexer 45 shown in Fig. 5,
is output in the form of a transport stream which has a
typical structure like one shown in Figs. 10A to 10C.
[0134] Fig. 10A is a diagram showing a transport
stream. This transport stream is a bit stream defined by
the MPEG system. As shown in the figure, the transport
stream is a concatenation of packets (strictly speaking,
transport packets) each having a fixed length of 188
bytes.
[0135] Each of the transport packets is shown in Fig.
10B. As shown in the figure, a transport packet comprises
a header, an adaptation field for including additional in-
formation in this particular individual packet and a pay-
load (or a data area) representing contents of the packet
including video and audio data.
[0136] In actuality, the header is typically 4 bytes in
length. As shown in Fig. 10C, the header always includes
a synchronization byte at the beginning. At predeter-
mined positions behind the synchronization byte, there
are stored a PID (Packet_ID) serving as identification
information of the packet, scramble control information
indicating absence/presence of a scramble and adapta-
tion field control information indicating, among others,
absence/presence of the subsequent adaptation field
and the payload.
[0137] The reception apparatus carries out a descram-
bling process based on these pieces of control informa-
tion in packet units. Then, a demultiplexer can be used
for separating and extracting needed packets such as
video and audio data. In addition, it is also possible to
reproduce time information used as a reference of a syn-
chronous playback operation of video and audio data.
[0138] As is obvious from the description given so far,
a transport stream comprises multiplexed packets of au-
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dio  and video data pertaining to a plurality of channels.
In addition, also multiplexed at the same time in the trans-
port stream are a signal called PSI (Program Specific
Information) for implementing selection of a station, in-
formation (EMM/ECM) required for limited reception and
SI (Service Information) for implementing services such
as an EPG. The limited reception is a reception function
for determining whether or not it is possible to receive
data through a fee-charging channel in dependence on
the condition of a contract made with an individual.
[0139] The PSI which comprises 4 tables is explained
by referring to Figs. 11A to 11D. Each of the tables is
expressed in a format conforming to an MPEG system
known as a section format.
[0140] Fig. 11A is a diagram showing an NIT (Network
Information Table) and a CAT (Conditional Access Ta-
ble).
[0141] The same contents of the NIT are multiplexed
for the entire carrier. The NIT includes transmission pa-
rameters such as a plane of polarization, a carrier fre-
quency and a convolution rate as well as a list of channels
superposed thereon. The PID of the NIT is set at 0x0010.
[0142] The same contents of the CAT are also multi-
plexed  for the entire carrier. The CAT includes the PID
of an EMM (Entitlement Management Message) packet
which is individual data such as contract information and
an identification of the limited-reception system. The PID
of the CAT is set at 0x0001.
[0143] Fig. 11B is a diagram showing PATs which are
each provided for a carrier. A PAT is information having
contents peculiar to the carrier for which the PAT is pro-
vided. A PAT includes channel information in the asso-
ciated carrier and the PID of a PMT representing contents
of channels. Its PID is set at 0x0000.
[0144] Fig. 11C is a diagram showing PMTs (Program
Map Table) which are each provided for a channel. A
PMT is information for a channel in the carrier.
[0145] PMTs with contents varying from channel to
channel are multiplexed. For example, the PID of a PMT
shown in Fig. 11D is specified by a PAT. As shown in the
figure, the PMT includes components (such as video and
audio data) composing the channel and the PID of an
ECM (Encryption Control Message) packet required for
descrambling.
[0146] Shown in none of the figures, the SI is a table
with a section format like the PSI. The table includes in-
formation on an EPG. On the IRD side, necessary  infor-
mation is extracted from the table and displayed on a
screen.
[0147] Representative tables of the PSI are an SDT
(Service Description Table) and an EIT (Event Informa-
tion Table).
[0148] The SDT represents information on a channel
including the number, the name and contents of the chan-
nel. Its PID is set at 0x0011.
[0149] On the other hand, the EIT represents informa-
tion on a program including the name, the start time, the
outline of the program and a genre. Its PID is set at

0x0012.

1-5 IRD

[0150] Next, a typical configuration of the IRD 12 pro-
vided in the reception facility 3 is explained by referring
to Fig. 12.
[0151] In the IRD 12 shown in the figure, a signal is
received by an input terminal T1, being supplied to a tun-
er/front-end unit 51. The signal has been subjected to a
predetermined frequency-transformation process in the
LNB 15 of the parabola antenna 11.
[0152] The tuner/front-end unit 51 also receives a set-
ting signal including transmission parameters from the
CPU  (Central Processing Unit) 80. The setting signal is
used to determine the frequency of a carrier to be re-
ceived. The tuner/front-end unit 51 then carries out
processing such as bitabi demodulation and error cor-
rection to obtain a transport stream.
[0153] The transport stream obtained by the tuner/
front-end unit 51 is supplied to a descrambler 52. In ad-
dition, the tuner/front-end unit 51 also acquires a PSI
packet from the transport stream to update its information
on selection of a station. The tuner/front-end unit 51 sup-
plies the component PID of each channel obtained from
the transport stream to typically the CPU 80 which uses
the PID for processing the received signal.
[0154] The descrambler 52 receives descrambler-key
data stored in an IC card 65 by way of the CPU 80. A
PID is set by the CPU 80. Then, the descrambler 52 car-
ries out descramble processing based on this descram-
ble key data and the PID, supplying a result of the de-
scramble processing to a transport unit 53.
[0155] The transport unit 53 comprises a demultiplexer
70 and a queue 71 which is typically implemented by a
DRAM or the like. The queue 71 is an array of a plurality
of memory areas each corresponding to a module unit.
In the case of this embodiment, for example, the array
comprises  32 memory areas. Thus, information of up to
32 modules can be stored in the queue 71.
[0156] The operation of the demultiplexer 70 is ex-
plained briefly as follows. In accordance with a filter con-
dition set by a DeMUX driver 82 employed in the CPU
80, a necessary transport packet is extracted from the
transport stream received from the descrambler 52 and,
if necessary, the queue 71 is used as a work area to
obtain pieces of data with formats like the ones shown
in Figs. 7E to 7H. The pieces of data are then supplied
to their respective functional circuits requiring them.
[0157] The MPEG video data and the MPEG audio da-
ta separated by the demultiplexer 70 are supplied to an
MPEG2 video decoder 55 and the MPEG audio decoder
54 respectively. Individual packets of the separated video
and audio data are supplied to their respective decoders
in a format known as a PES (Packet Elementary Stream).
[0158] As for data of MHEG contents in the transport
stream, the demultiplexer 70 separates and extracts the
data from the transport stream in transport-packet units
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and stores them in appropriate memory areas in the
queue 71 so as to collect the data for each module. The
data of MHEG contents collected for each module is then
written into a DSM-CC buffer 91 of a main memory 90 to
be stored  there by way of a data bus under control ex-
ecuted by the CPU 80.
[0159] In addition, also in the case of the quadruple-
speed ATRAC data (that is, compressed audio data) in
a transport stream, necessary data is separated and ex-
tracted by the demultiplexer 70 typically in transport-
packet units which are then output to an IEEE1394 inter-
face 60. In addition to audio data, video data and a variety
of command signals or the like can also be output by way
of the IEEE1394 interface 60.
[0160] The MPEG video data having a PES format sup-
plied to the MPEG2 video decoder 55 is subjected to a
decoding process according to the MPEG2 format with
a memory 55A used as a work area. The decoded video
data is then supplied to a display processing unit 58.
[0161] In addition to the decoded video data received
from the MPEG2 video decoder 55, the display process-
ing unit 58 also receives video data such as a GUI screen
for data services obtained from an MHEG buffer 92 of
the main memory 90 as will be described later. In the
display processing unit 58, the video data received there-
by is subjected to necessary signal processing for con-
verting the data into an analog audio signal conforming
to a predetermined television system. The analog audio
signal  is then output to an analog video output terminal
T2.
[0162] By connecting the analog video output terminal
T2 to a video input terminal of the monitor unit 14, a
screen like the one shown in Figs. 4A and 4B can be
displayed on the monitor unit 14.
[0163] The PES MPEG audio data supplied to the
MPEG2 audio decoder 54 is subjected to a decoding
process according to the MPEG2 format with the memory
54A used as a work area. The decoded video data is
supplied to a D/A converter 56 and an optical digital out-
put interface 59.
[0164] In the D/A converter 56, the decoded video data
received thereby is converted into an analog audio signal
which is then supplied to a switch circuit 57. The switch
circuit 57 switches the signal path so as to supply the
analog audio signal to either an analog audio output ter-
minal T3 or an analog audio output terminal T4.
[0165] The analog audio output terminal T3 is a termi-
nal to be connected to an audio input terminal of the mon-
itor unit 14. On the other hand, the analog audio output
terminal T4 is a terminal for outputting downloaded music
as an analog signal.
[0166] In addition, the optical digital output interface
59 converts digital audio data received thereby into an
output optical digital signal. In this case, the optical  digital
output interface 59 conforms typically to the IEC 958.
[0167] The main memory 90 is used as a work area in
various kinds of control processing carried out by the
CPU 80. In this embodiment, the main memory 90 in-

cludes areas used as the DSM-CC buffer 91 and the
MHEG buffer 92 described earlier.
[0168] The MHEG buffer 92 is a work area used for
creating picture data (such as picture data of a GUI
screen) generated in accordance with a script conforming
to the MHEG system. The picture data generated by us-
ing the MHEG buffer 92 is supplied to the display process-
ing unit 58 by way of a bus line.
[0169] The CPU 80 executes overall control in the IRD
12. Thus, the CPU 80 also controls the separation and
the extraction of data in the demultiplexer 70.
[0170] The CPU 80 also decodes data of MHEG con-
tents acquired thereby in order to form a GUI screen (or
a scene) in accordance with described contents of a script
and output the screen.
[0171] In order to accomplish the functions described
above, the CPU 80 employed in this embodiment is typ-
ically provided with at least the DeMUX driver 82, a DSM-
CC decoder block 83 and an MHEG decoder block 84 in
addition to a control processing unit 81. In this embodi-
ment, among components of the CPU 80, at least the
DSM-CC decoder block 83 and the MHEG decoder block
84 are implemented by software.
[0172] The DeMUX driver 82 sets a filter condition in
the demultiplexer 70 on the basis of the PID of an input
transport stream.
[0173] The DSM-CC decoder block 83 functions as a
DSM manager, reconstructing data of MHEG contents
for of a module unit stored in the DSM-CC buffer 91. In
addition, the DSM-CC decoder block 83 also carries out
processing related to a necessary DSM-CC decoding
process in accordance with accesses from the MHEG
decoder block 84.
[0174] The MHEG decoder block 84 carries out decode
processing for outputting a scene by making an access
to data of MHEG contents obtained by the DSM-CC de-
coder block 83, that is, data of an MHEG content obtained
in the DSM-CC buffer 91. That is to say, the MHEG de-
coder block 84 creates a scene by implementing a rela-
tion among objects prescribed by a script file of the MHEG
content. In the creation of a GUI screen used as the
scene, the MHEG buffer 92 is used to generate data of
a GUI screen in accordance with the contents of the script
file.
[0175] As an interface between the DSM-CC decoder
block 83  and the MHEG decoder block 84, a U-U API
(DSM-CC U-U API (Application Portability Interface)) is
adopted.
[0176] The U-U API is an interface used by a client (the
MHEG decoder block 84) for making an access to a DSM
Manager object which is an object for implementing a
DSM function (the DSM-CC decoder block 83). To be
more specific, the U-U API is an API for allowing an ac-
cess to be made structurally so as to treat objects each
having an attribute like a file system. Examples of such
objects are the Service Gateway, directories, files,
streams and stream events which are included in the
carousel.
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[0177] Thus, an access to an object included in the
carousel can be made through the API by merely spec-
ifying a bus name without the necessity for a program (or
a client) using the carousel to be concerned with a car-
ousel reception operation.
[0178] In addition, the U-U API is a set of interfaces
prescribed to be usable without regard to a data transfer
system at a low layer. Thus, a program utilizing this API
has a merit of an ability to use this API in any data transfer
system providing the U-U API.
[0179] The following description explains a typical op-
eration to extract a desired object required for creation
of 1 scene from a transport stream in accordance  with
control executed by the CPU 80.
[0180] In the DSM-CC protocol, an IOR (Interoperable
Object Reference) is used for indicating the location of
an object in a transport stream. An IOR includes an iden-
tifier corresponding to a carousel for finding the object,
an identifier of a module including the object, an identifier
for identifying the object in the module and a tag for iden-
tifying a DII having information on the module including
the object. The identifier of the module, the identifier of
the object and the tag are referred to hereafter as a
module_id, an object_key and an association_tag re-
spectively.
[0181] The DII having information on the module in-
cludes the module_id, the size and the version of the
module or a module_id, a size and a version for each
module in case there are a plurality of modules, and tag
information (referred to hereafter as an association_tag)
for identifying a module.
[0182] After an IOR extracted from a transport stream
is identified by the CPU 80, the following processes are
carried out for receiving and separating objects indicated
by the IOR.
[0183] Pr1: In the DeMUX driver82 employed in the
CPU 80, an ES loop of a PMT in a carousel is searched
for an  elementary stream (abbreviated hereafter to an
ES) having the same value as the association_tag of the
IOR to obtain a PID. The ES having this PID includes a
DII.
[0184] Pr2: This PID and a table_id_extension are set
in the demultiplexer 70 as a filter condition. Under this
condition, the demultiplexer 70 then separates the DII
and outputs it to the CPU 80.
[0185] Pr3: In the DII, an association_tag of a module
indicated by a module_id included in the aforementioned
IOR is set.
[0186] Pr4: The ES loop (the carousel) of the PMT is
searched for an ES having the same value as the
association_tag described above and a PID is obtained.
The target module is included in an ES having this PID.
[0187] Pr5: The demultiplexer 70 carries out filtering
with the PID and the module_id set as a filter condition.
A transport packet separated and extracted in accord-
ance with this filter condition is stored in a proper memory
area (an array) in the queue 71 to form a target module
eventually.

[0188] Pr6: An object corresponding to an object_key
included in the aforementioned IOR is taken out from this
module. This object is the target object. The object ex-
tracted from the module is written into a predetermined
area of the DSM-CC buffer 91.
[0189] Typically, the above operation is carried out re-
peatedly to collect target objects and store them in the
DSM-CC buffer 91. In this way, an MHEG content for
creating a required scene is obtained.
[0190] The man-machine interface 61 receives a com-
mand signal transmitted by the remote controller 64, sup-
plying the signal to the CPU 80. The CPU 80 then carries
out necessary control processing so as to accomplish an
apparatus operation according to the command signal
received from the man-machine interface 61.
[0191] An IC card 65 is inserted into the IC card slot
62. The CPU 80 writes and reads out information into
and from the IC card 65.
[0192] Connected to the accounting server 5 by a tel-
ephone line 4, the modem 63 is controlled by the CPU
80 to allow the IRD 12 to communicate with the account-
ing server 5.
[0193] The following description complementarily ex-
plains the flow of a signal serving as a video/audio source
in the IRD 12 with reference to the display format ex-
plained earlier by referring to Figs. 4A and 4B.
[0194] In processing to output an ordinary program
shown in Fig. 4A, MPEG video data and MPEG audio
data required for the program are extracted from an input
transport  stream and then subjected to their respective
decoding processes. Subsequently, the MPEG video da-
ta and the MPEG audio data are output to the analog
video output terminal T2 and the analog audio output
terminal T3 respectively to have the monitor unit 14 dis-
play a picture and generate sounds of the broadcast pro-
gram.
[0195] In processing to output a GUI screen shown in
Fig. 4B, on the other hand, data of an MHEG content
required for the GUI screen (or a scene) is separated and
extracted by a transport unit 53 from an input transport
stream and supplied to the DSM-CC buffer 91. Then, the
DSM-CC decoder block 83 and the MHEG decoder block
84 function to create picture data of the scene (the GUI
screen) in the MHEG buffer 92 by using the extracted
data. Subsequently, the picture data is supplied to the
analog video output terminal T2 by way of a display
processing unit 58 to display the GUI screen on the mon-
itor unit 14.
[0196] Assume that a piece of music is selected from
the musical list 21B displayed on the GUI screen shown
in Fig. 4B and the audio data of the selected music is
listened to by the user on a trial basis. In this case, the
MPEG audio data of the selected music is generated by
the demultiplexer 70. The MPEG audio data is then out-
put to the monitor unit 14 as an analog audio signal by
way of  an MPEG audio decoder 54, a D/A converter 56,
a switch circuit 57 and the analog audio output terminal
T3.
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[0197] Assume that the download button 28 displayed
on the GUI screen shown in Fig. 4B is pressed to down-
load musical audio data. In this case, the musical audio
data to be downloaded is extracted by the demultiplexer
70 and supplied to the analog audio output terminal T4,
the optical digital output interface 59 or the IEEE1394
interface 60.
[0198] Assume that an MD recorder/player 13A of Fig.
12 conforming to the IEEE1394 specifications is connect-
ed to the IEEE1394 interface 60. In this particular case,
the demultiplexer 70 extracts quadruple-speed ATRAC
data of the downloaded music and outputs the data to
the IEEE1394 interface 60 to be recorded onto a disc
mounted on the MD recorder/player 13A. At the same
time, the demultiplexer 70 also extracts still picture data
of the album jacket and text data such as the lyrics and
the profile of an artist from the transport stream, and sup-
plies the data to the MD recorder/player 13A by way of
the IEEE1394 interface 60. It should be noted that the
data in the transport stream has been compressed in
accordance with typically the JPEG system. The still pic-
ture data and the text data are recorded into a predeter-
mined area in a  disc mounted on the MD recorder/player
13A.

2 Authoring System

2-1 Structure of MHEG Content

[0199] Next, an MHEG authoring system provided by
this embodiment is explained.
[0200] In the case of Fig. 5, the MHEG authoring sys-
tem of this embodiment explained below corresponds to
the GUI authoring system 42. It should be noted, how-
ever, that since a personal computer is actually used for
creating or obtaining GUI material data (such as a text
file or a picture used as an object) in order to carry out
authoring work, functionally, the GUI material cataloging
system 34 and the GUI material data base 38 can be
considered to be also included in addition to the GUI au-
thoring system 42.
[0201] Figs. 13 and 14 are diagrams conceptually
showing the structure of an MHEG content created by
the MHEG authoring system provided by this embodi-
ment.
[0202] To be more specific, Fig. 13 is a diagram show-
ing 3 scenes, namely, MHEG scene 1 to MHEG scene
3. Each of the scenes is formed as a combination of ob-
jects pasted on a picture area with a size of typically 1
picture.
[0203] It should be noted that an MHEG scene is a
scene  conforming to the MHEG system. In this specifi-
cation, a scene is referred to as an MHEG scene in some
cases in order to distinguish it from a shared scene to be
described later. Conversely speaking, in the following de-
scription, by a scene, an MHEG scene is meant.
[0204] As described earlier, an object is interpreted as,
among other things, picture information such as a JPEG

or GIF still-picture file, text information, a part picture file
such as an operation button and an audio data file. In the
case of this embodiment, the monitor display is switched
from one scene to another in synchronization with typi-
cally a TV broadcast or switched by an operation of the
switch button. In this embodiment, switching of the mon-
itor display from one scene to another is referred to as a
transition.
[0205] Assume for example that the 3 scenes, namely
MHEG scene 1 to MHEG scene 3, are related to each
other in accordance with a consistent relation such as a
relation allowing a transition to occur between any two
of them. The relation among them is arranged into a sce-
nario unit (or MHEG application unit).
[0206] The scenario used in this case has a meaning
different from a description file used as a script. That is
to say, a scenario implies a content unit at a  hierarchical
layer of an MHEG application. Provided typically with
pieces of information such as a data_type, a custmized_
info and a scene_number in addition to information called
an es_name representing the name of an elementary
stream to which the present scenario is output, a scenario
unit is formed to include 1 or more MHEG scenes. It
should be noted that the data_type is the data type of the
present scenario. An example of the data type is "mheg".
The custmized_info is customized information and the
scene_number is the number of scenes included in the
scenario.
[0207] A set of scenarios which are each an arrange-
ment of scenes forms an MHEG content as shown in Fig.
14.
[0208] In an example shown in the figure, the MHEG
content comprises 3 scenarios, namely, scenarios SC1,
SC2 and SC3. Scenario SC1 comprises 3 scenes, name-
ly, scenes 1, 2 and 3. The remaining scenarios SC2 and
SC3 comprise MHEG scenes 4 and 5 respectively.
[0209] As shown in Fig. 13, objects are used for cre-
ating a scene. According to MHEG specifications, a
shared object can also be used.
[0210] A shared object is an object that can be used
by being shared among a plurality of scenes forming an
MHEG application.
[0211] An example of shared objects is shown in Fig.
15. As shown in the figure, 1 MHEG application compris-
es 2 scenes, namely, MHEG scenes 1 and 2. The MHEG
content includes 6 prepared objects, namely, objects 1
to 3 and 4 to 6 in addition to 3 shared objects, namely,
shared objects 1 to 3.
[0212] Objects 1 to 3 are used for creating only MHEG
scene 1 while objects 4 to 6 are used for creating only
MHEG scene 2.
[0213] On the other hand, shared objects 1 to 3 are
each an object that can be set as an object usable and
sharable by both MHEG scenes 1 and 2.
[0214] Thus, in the case of the example shown in Fig.
15, MHEG scene 1 can be created by using objects 1 to
3 and shared objects 1 to 3 while MHEG scene 2 can be
created by using objects 4 to 6 and shared objects 1 to 3.
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[0215] As explained earlier in the description of the
conventional apparatus, the interface of the contempo-
rary MHEG authoring tool allows the user to carry out
only editing work of setting a flag indicating whether or
not a shared object is to be used for all of a plurality of
scenes constituting an MHEG application even if a
shared object can be set.
[0216] In the case of the example shown in Fig. 15, if
shared objects 1 to 3 are set for use, for instance, it is
possible to obtain only states in which shared objects 1
to 3 are always used and displayed for MHEG scenes 1
and 2. If shared objects 1 to 3 are set for no use, on the
other hand, it is possible to obtain only states in which
shared objects 1 to 3 are not displayed for both MHEG
scenes 1 and 2.
[0217] Conversely speaking, it is impossible to set us-
age of objects in which, for example, shared objects 1
and 2 are selected for MHEG scene 1 whereas shared
object 3 is selected for MHEG scene 2. In an attempt to
carry out editing work using a shared object with a high
degree of freedom, it becomes necessary to write a script
for controlling the shared objects themselves. For this
reason, the editor must be proficient in the script lan-
guage as has been described earlier.
[0218] As will be described below, the MHEG authoring
tool provided by this embodiment is configured to provide
a simple interface which can be used by anybody but
allows a shared object to be set for a scene with a high
degree of freedom.

2-2 Concept of a Shared Scene

[0219] In edit processing based on an internal format
of  the MHEG authoring tool provided by this embodi-
ment, a shared scene is prescribed.
[0220] A shared scene is a virtual scene which is cre-
ated by using one or more arbitrary objects. A shared
scene is handled as a layer-like edit material to be used
or displayed by superposition on a prepared MHEG
scene. In addition, a shared scene is used by being
shared among MHEG scenes forming one MHEG appli-
cation.
[0221] Figs. 16A to 16F are explanatory diagrams
showing the concept of a basic edit operation using
shared scenes.
[0222] Assume that shared scenes 1 and 2 shown in
Figs. 16A and 16B have been created and prepared by
using the MHEG authoring tool provided by this embod-
iment. In this case, shared scene 1 is created into a state
in which object ob1 is displayed at a position shown in
the figure. Object ob1 used in shared scene 1 is a part
picture of an operation button marked with "Next". On
the other hand, shared scene 2 is created into a state in
which object ob2 is displayed at a position shown in the
figure. Object ob2 used in shared scene 2 is a part picture
of an operation button marked with "Return".
[0223] It should be noted that a shared scene can be
created by carrying out necessary editing operations us-

ing a material comprising a variety of objects in an  en-
vironment of the MHEG authoring tool provided by this
embodiment.
[0224] Shared scenes 1 and 2 are set so that they can
be used in an MHEG content provided with 4 scenes,
namely, MHEG scenes 1 to 4 as shown in Figs. 16C to
16F respectively. MHEG scenes 1 to 4 are edited to in-
clude the operation buttons "Next" and/or "Return" dis-
played on MHEG scenes 1 to 4 so as to allow transitions
described later to take place as shown in Figs. 16C to
16F.
[0225] MHEG scene 1 shown in Fig. 16C is a scene
serving as a base point of the transitions. That is why
only the Next operation button is displayed thereon.
MHEG screen 1 is prescribed so that, when this Next
button is operated, a transition from MHEG scene 1 to
MHEG scene 2 takes place.
[0226] MHEG scene 2 shown in Fig. 16D displays both
the Next and Return operation buttons. MHEG screen 2
is prescribed so that, when this Next button is operated,
a transition from MHEG scene 2 to MHEG scene 3 takes
place and, when this Return button is operated, on the
other hand, a transition from MHEG scene 2 back to
MHEG scene 1 takes place.
[0227] By the same token, MHEG scene 3 shown in
Fig. 16E displays both the Next and Return operation
buttons. MHEG  screen 3 is prescribed so that, when this
Next button is operated, a transition from MHEG scene
3 to MHEG scene 4 takes place and, when this Return
button is operated, on the other hand, a transition from
MHEG scene 3 back to MHEG scene 2 takes place.
[0228] MHEG scene 4 shown in Fig. 16F is a scene
serving as the last scene of the transitions. That is why
only the Return operation button is displayed thereon.
MHEG screen 4 is prescribed so that, when this Return
button is operated, a transition from MHEG scene 4 back
to MHEG scene 3 takes place.
[0229] It should be noted that, in actuality, each of
MHEG scenes 1 to 4 generally displays scene objects at
the same time too. In this case, however, only objects
included in shared scenes are displayed for the sake of
explanation simplicity. In addition, a shared scene pro-
vided by this embodiment may be created in general to
use a plurality of objects. In this example, however,
shared scenes 1 and 2 are each created to include only
1 object also in order to make the explanation easy to
understand.
[0230] As described above, MHEG scenes 1 to 4 are
edited to include the operation buttons "Next" and/or "Re-
turn" so as to allow the transitions to take place. In order
to  display either or both of the operation buttons, a re-
lation among MHEG scenes and shared scenes needs
to be described.
[0231] First of all, when MHEG scene 1 is edited,
shared objects 1 and 2 are set at an ON (RUN) and OFF
(STOP) states respectively as shown at the bottom of
MHEG scene 1 of Fig. 16C. In these states, only shared
object ob1 is selected and used in MHEG scene 1. That
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is to say, the editing work results in a state in which MHEG
scene 1 displays shared object ob1 but not shared object
ob2 as shown in Fig. 16C.
[0232] Then, when MHEG scene 2 is edited, shared
objects ob1 and ob2 are both set at an ON (RUN) state
as shown at the bottom of MHEG scene 2 of Fig. 16D.
In this state, both shared objects ob1 and ob2 are select-
ed and used in MHEG scene 2. That is to say, the editing
work results in a state in which MHEG scene 2 displays
both shared object ob1 and shared object ob2 as shown
in Fig. 16D. By the same token, when MHEG scene 3 is
edited, shared objects ob1 and ob2 are both set at an
ON (RUN) state as shown at the bottom of MHEG scene
3 of Fig. 16E. In this state, both shared objects ob1 and
ob2 are selected and used in MHEG scene 3. That is to
say, the editing work results in a state in which MHEG
scene 3 displays both shared object  ob1 and shared
object ob2 as shown in Fig. 16E.
[0233] Finally, when MHEG scene 4 is edited, shared
objects ob2 and ob1 are set at an ON (RUN) and OFF
(STOP) states respectively as shown at the bottom of
MHEG scene 4 of Fig. 16F. In these states, only shared
object ob2 is selected and used in MHEG scene 4. That
is to say, the editing work results in a state in which MHEG
scene 4 displays shared object ob2 but not shared object
ob1 as opposed to the display of MHEG scene 1.
[0234] As described above, a shared scene is a virtual
scene which can be used by being shared among MHEG
scenes constituting an MHEG content. As a result, an
object used for such a shared scene is an object used
by being shared among MHEG scenes constituting an
MHEG content. That is to say, an object used for such a
shared scene is exactly a shared object defined in the
MHEG specifications.
[0235] In other words, shared objects are not controlled
individually in this embodiment. Instead, shared objects
are each controlled as an object included in a shared
scene.
[0236] If a plurality of shared scenes are used for 1
MHEG scene in this embodiment, an order of superpo-
sition of the shared scenes on the MHEG scene can be
specified. As a rule, when a plurality of shared scenes
are used for 1  MHEG scene in this embodiment, the
shared scenes are superposed on each other in a spec-
ified order of superposition to create a picture which is
placed in front of (on) the picture of the MHEG scene.
[0237] Figs. 17A to 17D are explanatory diagrams
showing typical displays of scenes superposed in a spec-
ified order.
[0238] In the example shown in the figure, 2 shared
scenes, namely, shared scenes 3 and 4, are prepared
as shown in Figs. 17A and 17B respectively. Shared
scene 3 is formed to include object ob3 of an ON button
picture displayed at a position shown in the figure. On
the other hand, shared scene 4 is formed to include object
ob4 of an OFF button picture displayed at a position
shown in the figure. The position of object ob3 on shared
scene 3 coincides with the position of object ob4 on

shared scene 4.
[0239] The 2 shared scenes 3 and 4 are both used (put
in an ON (RUN) state), being shared by the 2 scenes,
namely, MHEG scenes 1 and 2. Fig. 17C is a diagram
showing MHEG scene 1 using the 2 shared scenes,
namely shared scenes 3 and 4. On the other hand, Fig.
17D is a diagram showing MHEG scene 2 using also the
2 shared scenes, namely shared scenes 3 and 4.
[0240] As shown at the bottom of Fig. 17C, in the order
of superposition of shared scenes 3 and 4, shared scenes
3 and 4 are superposed on MHEG scene 1 with shared
scene 3 put at the front end and shared scene 4 put at
the rear end.
[0241] As a result, only object ob3 representing the ON
button picture is visible on MHEG scene 1 as shown in
Fig. 17C. On the other hand, object ob4 representing the
OFF button picture is concealed behind object ob3 and,
hence, invisible.
[0242] Thus, MHEG scene 1 is a GUI screen enabling
only an ON operation to turn on something. That is to
say, MHEG scene 1 is prescribed as the GUI screen
whereby, when this ON button is operated to turn on
something, a transition takes place to replace MHEG
scene 1 by MHEG scene 2.
[0243] In the case of MHEG scene 2, on the other hand,
in the order of superposition of shared scenes 3 and 4,
shared scenes 3 and 4 are superposed on MHEG scene
2 with shared scene 4 put at the front end and shared
scene 3 put at the rear end as shown at the bottom of
Fig. 17D.
[0244] As a result, only object ob4 representing the
OFF button picture is visible on MHEG scene 2 as shown
in Fig. 17D. On the other hand, object ob3 representing
the ON  button picture is concealed behind object ob4
and, hence, invisible.
[0245] Thus, MHEG scene 2 is a GUI screen enabling
only an OFF operation to turn off something which has
been turned on by using MHEG scene 1 described ear-
lier. That is to say, MHEG scene 2 is prescribed as the
GUI screen whereby, when this OFF button is operated
to turn off something, a transition takes place to replace
MHEG scene 2 by MHEG scene 1.
[0246] Thus, when the user looks at the real GUI
screen, the screen is switched from a display of the ON
button picture to a display of the OFF button picture or
vice versa each time the ON or OFF button is operated
respectively.
[0247] As described above, shared objects are han-
dled in the MHEG authoring tool provided by this embod-
iment in a configuration wherein the shared objects are
controlled by shared scenes. Thus, by setting whether
or not to use a shared scene in an MHEG scene as de-
scribed by referring to Figs. 16A to 16F, shared objects
for each MHEG scene can be selected for use in the
MHEG scene. In addition, by specifying an order of su-
perposition of shared scenes as described earlier by re-
ferring to Figs. 17A to 17D, it is possible to provide an
editing effect wherein, while  shared objects are used by
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being shared among a plurality of MHEG scenes, the
display is capable of transiting from one scene to another.
[0248] In an attempt to carry out editing work for dis-
plays of objects like ones shown in Figs. 16C to 16F given
earlier in an authoring tool without introducing the con-
cept of a shared scene, for example, first of all, it is nec-
essary to set objects ob1 and ob2 each as a shared object
and, then, to describe a script prescribing that objects
ob1 and ob2 are properly placed at positions in MHEG
scenes 1 to 4 as shown in Figs. 16C to 16F respectively.
[0249] The editing work shown in Figs. 17A to 17D is
carried out in a similar way. That is to say, first of all,
objects ob3 and ob4 are each prescribed as a shared
object. Then, it is necessary to prescribe a script including
an order of superposition of shared objects ob3 and ob4
for MHEG scene 1 so as to give a display state like the
one shown in Fig. 17C. By the same token, it is necessary
to prescribe a script including an order of superposition
of shared objects ob3 and ob4 for MHEG scene 2 so as
to give a display state like the one shown in Fig. 17D.
[0250] In order to carry out such editing work, it is  nec-
essary for the editor to have sufficient knowledge of a
script language that enables the editor to do editing work
of shared objects. Thus, a result of the editing work much
relies on the skill owned by the editor. For this reason,
the editor is capable of creating only a simple scene using
shared objects due to, for example, the fact that the editor
is capable of describing only a very simple script. In an-
other case, a script is described incorrectly due to the
fact that the editor is not well familiar with the script lan-
guage. An incorrect description most likely brings about
a bad effect of wrong reflection of the editor’s intention
in the result of editing.
[0251] That is to say, in the end, the contemporary au-
thoring tool has only a function to turn on and off a shared
object simultaneously for all scenes, making it difficult to
utilize a shared object effectively.
[0252] In the case of this embodiment, on the other
hand, the editor carries out editing work by, first of all,
creating a shared scene using objects the editor wants
to use each as a shared object and, then, creating an
image obtained as a result of superposition of the shared
scene on an MHEG scene. As a result, the editing work
is close to work of creating a visual image which can be
carried  out with ease.

2-3 Configuration of the MHEG Authoring System

[0253] Next, the configuration of an MHEG authoring
system provided by this embodiment is explained.
[0254] As described above, the MHEG authoring sys-
tem provided by this embodiment is capable of editing
MHEG contents defining shared scenes. However,
processing carried out by the MHEG authoring tool in-
cluding the editing work using such a shared scene can
be conceptually configured into a typical one shown in
Figs. 18A and 18B.
[0255] Processing carried out by the MHEG authoring

tool is classified into 2 large categories, namely, editing
work shown in Fig. 18A and conversion work shown in
Fig. 18B. The editing work is processing carried out in
accordance with an internal format in this MHEG author-
ing tool to create an MHEG application file or an MHEG
content. On the other hand, the conversion work is carried
out to convert an MHEG content created by the editing
work carried out in accordance the internal format in this
MHEG authoring tool into data of the so-called MHEG-
IS format conforming to the actual MHEG specifications.
[0256] The MHEG-IS format is the format of an MHEG
content with substances conforming to MHEG specifica-
tions. In this case, the MHEG-IS format is a format for
outputting contents for data broadcasting.
[0257] That is to say, the MHEG authoring tool provid-
ed by this embodiment has a configuration wherein ed-
iting processing is carried out in accordance with an in-
ternal format in the MHEG authoring tool, shared scenes
and the like which do not exist in the actual MHEG spec-
ifications are defined and editing processing using the
defined shared scenes and the like can be implemented.
Conversely speaking, operations can be typically carried
out in a GUI-like interface so as to allow the editor to
perform advanced editing by carrying out simpler oper-
ations without the need for doing sophisticated work such
as writing a script conforming to the MHEG specifica-
tions.
[0258] It should be noted, however, that an edit sub-
stance of an MHEG content (that is, a description such
as a definition statement) conforming to the internal for-
mat of the MHEG authoring tool is valid only in the MHEG
authoring tool. Thus, in order to allow the contents of a
description conforming to the internal format to be de-
coded and displayed on the receiver side, it is necessary
to convert the contents of the description into  a descrip-
tion with contents conforming to the MHEG specifica-
tions. That is to say, the MHEG authoring tool is designed
into a configuration in which contents of description cre-
ated by the edit processing according to the internal for-
mat as shown in Fig. 18A are converted into a description
with contents conforming to the MHEG-IS format by the
conversion processing shown in Fig. 18B.
[0259] The following detailed description again ex-
plains the concept of processing in the MHEG authoring
tool provided by this embodiment to do editing work using
shared scenes with reference to Figs. 18A and 18B and
with the above description used as a premise.
[0260] As shown in Fig. 18A, in the MHEG authoring
tool, editing work is carried out on 1 MHEG content com-
prising 2 scenes, namely, MHEG scene 1 and MHEG
scene 2. 3 files, namely, shared-object files 1, 2 and 3
are created and - prepared each as a shared object that
can be used by MHEG scene 1 and MHEG scene 2.
Shared-object file 1 is created by using objects 1 and 2
whereas shared-object file 2 is created by using objects
3 and 4. As for creation of shared-object file 3, objects 5
and 6 are used.
[0261] Here, assume that the editor edits scenes in an
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environment of the MHEG authoring tool. In this case,
MHEG scene 1 is edited by using shared-scene files 1
and  2 to produce its desired display format whereas
MHEG scene 2 is edited by using a shared-scene file 3
to produce its desired display format.
[0262] Then, in the MHEG authoring tool, a shared-
scene definition statement 1 of shared-scene files 1 and
2 is formed as "authoring control information" in accord-
ance with actual results of the editing for MHEG scene
1 whereas a shared-scene definition statement 2 of
shared-scene file 3 is formed as other "authoring control
information" in accordance with the actual results of the
editing for MHEG scene 2.
[0263] Here, the concept of a shared scene is pre-
scribed in the MHEG authoring tool provided by this em-
bodiment. However, the prescription itself is not included
in the brief description of the MHEG-IS format. On the
other hand, the MHEG-IS system prescribes a descrip-
tion format indicating how individual shared objects are
used for each MHEG scene.
[0264] For this reason, in the processing to output a
result of editing by using a shared scene in the MHEG
authoring tool provided by this embodiment as described
above, that is, the processing to output a description of
authoring control information (or shared-scene definition
statements) in the MHEG-IS format, it is necessary to
convert the description into description contents of a
script (or control information) used in execution of control
in individual shared-object units in accordance with the
MHEG description outline.
[0265] Thus, in the MHEG authoring tool provided by
this embodiment, the description is converted into an out-
put with the MHEG-IS format as shown in Fig. 18B.
[0266] In this conversion, first of all, objects 1 to 6 used
in shared-scene files 1, 2 and 3 as shown in the left-hand-
side diagram of Fig. 18B are prescribed in an MHEG
content (or an MHEG application file) as shared objects
1 to 6 and controlled as a set of shared objects.
[0267] Then, for MHEG scene 1, a link for controlling
shared objects 1 to 4 is described in a description file
which is provided to the MHEG application file as shown
in the right-hand-side diagram of Fig. 18B.
[0268] By the same token, for MHEG scene 2, a link
for controlling shared objects 5 and 6 is described in a
description file which is provided to the MHEG application
file.
[0269] Then, the MHEG application file converted into
the MHEG-IS format as described above is output as a
content for a data broadcast multiplexed in a digital sat-
ellite broadcast. If the configuration of the ground station
1  shown in Fig. 5 is taken as an example, the MHEG
application file converted into the MHEG-IS format is data
output from the MHEG authoring tool 42 to the DSM-CC
encoder 44.
[0270] In the reception facility 3, for example, the digital
satellite broadcast with the content for a data broadcast
multiplexed therein is received by the IRD 12 and sub-
jected to processing such as an MHEG decoding process

in the CPU 80 so as to allow the display of a GUI screen
to be controlled in accordance with the MHEG system.
[0271] Let the MHEG contents of the MHEG scenes
shown in Figs. 16A to 16F be edited in processing carried
out by using the MHEG authoring tool shown in Figs. 18A
and 18B and be broadcasted as a data broadcast. In this
case, the IRD 12 outputs and displays an MHEG picture
in display formats like the ones shown in Figs. 16C to 16F.
[0272] Fig. 19 is a diagram showing a typical actual
configuration of the MHEG authoring tool provided by
this embodiment.
[0273] In actuality, the MHEG authoring tool 42 typi-
cally comprises a personal computer 201 and MHEG au-
thoring software 210 activated in the personal computer
201.
[0274] As shown in the figure, the personal computer
201  of the MHEG authoring tool 42 physically includes
hardware 202.
[0275] The hardware 202 comprises a CPU (Central
Processing Unit) 202a, a RAM (Random-Access Mem-
ory) 202b, a ROM 202c and an interface 202d. The CPU
202a executes various kinds of control and carries out a
variety of operations. The RAM 202b is used for storing
information such an application program executed by the
CPU 202a and data generated as a result of processing
carried out by the CPU 202a. The ROM 202c is used for
storing information required for operations of the person-
al computer 201. The interface 202d is provided for fa-
cilitating exchanges of information between the hardware
202 and external equipment and external operation units
to be described later.
[0276] It should be noted that the hardware 202 may
include a variety of other devices.
[0277] A basic program is executed on this hardware
202 as an operating system 203 to provide an environ-
ment that allows MHEG authoring software of this em-
bodiment to be executed.
[0278] The external equipment and the external oper-
ation units connected to the personal computer 201
shown in the figure include a display unit 221, a mouse
222, a  keyboard 223, a speaker 224, a storage device
225 and a video unit 226.
[0279] The display unit 221 displays a picture output
by the personal computer 201. Specially, in the case of
this embodiment, a GUI screen for editing work using the
MHEG authoring software 210 to be described later is
also displayed.
[0280] The mouse 222 and the keyboard 223 each
serve as an operator unit used by the editor for entering
operation information to the personal computer 201.
[0281] The speaker 224 is provided for outputting an
audio signal generated by the personal computer 201 to
the outside.
[0282] The storage device 225 is used for storing in-
formation required by the personal computer 201. Exam-
ples of such information are the operating system 203
and predetermined application software such as the
MHEG authoring software 210 provided by this embod-
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iment. In the case of this embodiment, the stored infor-
mation also includes MHEG contents themselves and
objects used for forming each of the MHEG contents such
as picture files, sound files and text files. The MHEG au-
thoring software 210 is executed to create files of these
objects to be stored in the storage device 225 and to
carry out editing  work by using the files of these objects.
[0283] It should be noted that, as the storage device
225, it is desirable to use a storage unit capable of ac-
commodating a relatively large amount of data. A good
example of such a storage unit is a hard-disc drive. How-
ever, the storage device 225 does not have to be a hard-
disc drive.
[0284] A typical video unit 226 is a VTR which is ca-
pable of recording and playing back video information
onto and from a video tape or a video disc.
[0285] An example of an MHEG content is a scene
change synchronized with a broadcast program compris-
ing pictures and sounds. In processing to edit an MHEG
content synchronized with such a broadcast program,
the video unit 226 can be used typically for playing back
the broadcast program comprising pictures and sounds.
[0286] Next, the MHEG authoring software 210 is ex-
plained.
[0287] As described earlier, the MHEG authoring soft-
ware 210 is an application software operating on the per-
sonal computer 201. The program is stored in the storage
device 225.
[0288] After being read out from the storage device
225 for activation as a program, the MHEG authoring
software 210 can be represented as functional blocks
shown in the  figure.
[0289] It should be noted that, even though the figure
does not explicitly shows relations among the functional
blocks of the MHEG authoring software 210, in actuality,
the MHEG authoring software 210 has a configuration in
which information is exchanged between the functional
blocks so as to allows required functions of the MHEG
authoring software 210 to be executed.
[0290] In the MHEG authoring software 210, an object
creation module 211 is a functional block comprising pro-
grams used for creating a file used as an object. For
example, the editor is capable of creating a file used as
an object by using the keyboard 223, the mouse 222 and
other components in conjunction with the programs of
the object creation module 211 or a GUI screen displayed
on the display unit 221. If the object created is a picture,
for example, the editor is capable of creating the object
by rendering a picture file using functions of the object
creation module 211. In addition to a picture file, accord-
ing to the prescription, the created object may be a text
file or a sound file. In this case, of course, the object
creation module 211 can be used for forming a text or
sound file. An object file created by using the object cre-
ation module 211 can be stored and retained in the  stor-
age device 225.
[0291] A shared-scene creation module 212 compris-
es programs for creating a shared scene by utilizing ob-

ject files created by using the object creation module 211.
[0292] In this case, for example, the editor is capable
of creating any arbitrary number of shared scenes as
long as the number is smaller than an upper limit pre-
scribed by the MHEG authoring software 210. Much like
an object file, a shared scene is created by operating the
keyboard 223, the mouse 222 and other components
which are used in conjunction with the programs of the
shared-scene creation unit 212 to select any arbitrary
number of object files created so far.
[0293] An MHEG-scene creation module 213 is a func-
tional block comprising programs used for creating an
MHEG scene. The programs of the MHEG-scene crea-
tion module 213 are used for selecting an object file cre-
ated by using the object creation module 211 and the
selected object file is used for creating an MHEG scene.
[0294] Programs of a shared-scene processing mod-
ule 216 are executed to perform processing to edit a re-
lation between an MHEG scene and a shared scene in
accordance with an operation carried out by the editor
for the GUI screen thereof. To put it in detail, the shared-
scene  processing module 216 is programs for carrying
out editing work such as setting a shared scene on an
MHEG scene as shown in Figs. 16A to 16F and specifying
an order of superposing a plurality of shared scenes to
be used on an MHEG scene as shown in Figs. 17A to
17D.
[0295] For example, a result of editing work is created
by programs of an MHEG-application creation module
215 to be explained next as a shared-scene definition
statement explained earlier by referring to Fig. 18A.
[0296] Details of an MHEG content creation module
214 are not explained. Briefly speaking, the MHEG con-
tent creation module 214 is used for creating a scenario
explained earlier by referring to Fig. 14 in accordance
with a result of editing predetermined contents of typically
a scene.
[0297] The MHEG-application creation module 215 in-
tegrates results of editing work carried out by using the
object creation module 211, the shared-scene creation
module 212, the MHEG-scene creation module 213, the
MHEG content creation module 214 and the shared-
scene processing module 216 described so far to create
an MHEG-application file (or an MHEG content) control-
led in accordance with an internal format. In order to im-
plement this function, in the MHEG-application creation
module 215 provided by  this embodiment, a description
file containing "authoring control information" also shown
earlier in Fig. 18A is generated and an MHEG contents
is controlled in accordance with the internal format. Here,
the authoring control information also includes a shared-
scene definition statement created on the basis of an
editing result produced by the shared-scene processing
module 216 and a description file of a scenario created
by using the MHEG content creation module 214. In ad-
dition, transitions among scenes can also be controlled
in accordance with the internal format by using the au-
thoring control information described by using the
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MHEG-application creation module 215.
[0298] Furthermore, in the case of an edited MHEG
content for accomplishing switching of a scene output in
synchronization with a broadcasting time of a broadcast
program, control information for the synchronization is
also described as authoring control information. When
the authoring control information is converted into a de-
scription in the MHEG-IS format as will be described later,
the contents of the description of the control information
for synchronization is also converted and output as well.
[0299] Information obtained as an MHEG content cre-
ated by  using the MHEG-application creation module
215 as described above is handled in accordance with
an internal format by the MHEG authoring software as
explained earlier by referring to Figs. 18A and 18B.
[0300] Then, in this embodiment, an MHEG application
file created in accordance with the internal format can be
output to the external by processing carried out by an
internal-format-file output control module 217 as an in-
ternal-format file with the internal format remaining un-
changed as it is.
[0301] For example, an internal-format file of an MHEG
application output by the internal-format-file output con-
trol module 217 can be stored and retained in the storage
device 225. By doing so, the internal-format file stored in
the storage device 225 can be transferred later to the
personal computer 201 which is capable of changing ed-
iting contents by execution of the MHEG authoring soft-
ware 210.
[0302] An MHEG-script output control module 218 re-
ceives data of an MHEG-application file created by the
MHEG-application creation module 215 in the internal
format and converts the data into a description of a script
(or control information) conforming to the actual MHEG
specifications, outputting the description to the  external.
That is to say, the MHEG-script output control module
218 outputs a regular MHEG (MHEG-IS) application file.
[0303] Typically, the output of the MHEG-script output
control module 218 is supplied to the DSM-CC encoder
44 shown in Fig. 5.
[0304] It should be noted that an MHEG application file
of the MHEG-IS format produced by the MHEG-script
output control module 218 can be stored and retained in
the storage device 225. In actuality, an application file of
the MHEG-IS format stored and retained in the storage
device 225 is supplied to the DSM-CC encoder 44 em-
ployed in the ground station 1 when required.
[0305] If the configuration of the MHEG authoring soft-
ware explained so far is compared with the processing
shown in Figs. 18A and 18B, the functional circuit blocks
of the software correspond to the processing according
to the internal format of the MHEG authoring tool shown
in Fig. 18A. As described earlier, the functional circuit
blocks are the object creation module 211, the shared-
scene creation module 212, the MHEG scene creation
module 213, the MHEG content creation module 214,
the MHEG application creation module 215, the shared-
scene processing module 216 and the internal-format file

output  control module 217.
[0306] In addition, the object creation module 211 cor-
responds to the processing shown in Fig. 18B to convert
MHEG application information expressed in the internal
format into an MHEG-IS output.

2-4 Typical GUI Screens Displayed as Part of MHEG 
Authoring Software

[0307] As described above, the MHEG authoring soft-
ware 210 provided by this embodiment is application soft-
ware running on the personal computer 201. The MHEG
authoring software 210 is also capable of carrying out
the so-called command-line editing typically for describ-
ing a script conforming to the MHEG specifications. In
order to allow a variety of editing operations including
mainly the editing of a shared scene described earlier to
be carried out as visually as possible, the MHEG author-
ing software 210 has an operation style embracing the
GUI. That is to say, much like various kinds of software
developed in recent years for personal computers, the
MHEG authoring software 210 allows the editor to carry
out editing operations by operating the mouse 222 and
the keyboard 223 while looking at an operation screen
appearing on the display unit 212.
[0308] It should be noted that an operation on an in-
terface such as the GUI can be implemented with ease
by typically carrying out edit processing according to the
internal format in the MHEG authoring software 210 as
described earlier.
[0309] Figs. 20A and 20B are diagrams showing a typ-
ical display format of a GUI screen for editing operations
carried out by using the MHEG authoring software 210
provided by this embodiment. In particular, the figure
shows a GUI screen related to shared-scene editing
which is a characteristic of this embodiment.
[0310] In particular, Fig. 20A is a diagram showing a
typical basic display format of a GUI screen for creating
an MHEG application file. The picture of the GUI screen
is displayed typically on the display unit 221.
[0311] As shown in Fig. 20A, the screen displays an
MHEG application window WD1 and a shared-scene
control window WD2.
[0312] The MHEG application window WD1 is a win-
dow for visually displaying the structure of an MHEG ap-
plication created by the editor. For example, the window
has a title of "MHEG Application".
[0313] In the first place, on the left side of the MHEG
application window WD1, a column with a title of "Scene"
is displayed for presenting a list of MHEG scenes con-
stituting this MHEG application. In this example, the
scene column displays 5 MHEG scenes, namely MHEG
scenes 1 to 5.
[0314] It should be noted that, in case there are too
many MHEG scenes constituting 1 MHEG application so
that all the MHEG scenes can not be accommodated in
the display area of the MHEG application window WD1,
the MHEG application window WD1 can be displayed for
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example in a format that allows the window to be scrolled.
[0315] In the second place, on the right side of the
MHEG application window WD1, a column with a title of
"Shared-Scene Setting Status" is displayed for visually
displaying the present setting status of the MHEG
scenes. The setting status of an MHEG scene shows
which shared scenes are used and, if a plurality of shared
scenes are in use, the status specifies what order the
shared scenes are to be superposed in.
[0316] On the "Shared-Scene Setting Status" column,
1 share scene is expressed by an icon which is referred
to as a shared-scene icon Ish. A shared-scene icon Ish
is denoted by notation shsN where N is a natural number,
that is, a positive integer. The variable N is the number
of a file of the shared scene.
[0317] Take MHEG scene 1 as an example. In this
case, the status shows that only one shared-scene icon
Ish marked with "shs1" is displayed to indicate that only
shared scene 1 is used to create MHEG scene 1. Like-
wise, in the case of MHEG scene 2, only shared scene
1 is used to create MHEG scene 2.
[0318] Similarly, in the case of MHEG scene 4, the sta-
tus shows that only one shared-scene icon Ish marked
with "shs2" is displayed to indicate that only shared scene
2 is used to create MHEG scene 4. By the same token,
in the case of MHEG scene 5, the status shows that only
one shared-scene icon Ish marked with "shs6" is dis-
played to indicate that only shared scene 6 is used to
create MHEG scene 5.
[0319] In the case of MHEG scene 3. on the other hand,
the status shows that two shared-scene icons Ish marked
with "shs1" and "shs2" are set to indicate that two shared
scenes 1 and 2 are used to create MHEG scene 5. The
fact that shared scene 1 is placed first on the row to be
followed by shared scene 2 indicates that shared scene
1 denoted by shs1 is to be displayed first on MHEG scene
3 to be followed by shared scene 2 denoted by shs2.
That is to say, the status specifies an order of superpo-
sition in which shared scene 1 is placed on the front side
and  shared scene 2 is placed on the rear side.
[0320] As described above, the shared-scene control
window WD2 is displayed on the right side of the MHEG
application window WD1 at a place adjacent to the MHEG
application window WD1.
[0321] The shared-scene control window WD2 has a
title of "Shared Scenes" to indicate that this window
shows a list of shared scenes created and prepared by
the editor. In this example, the shared-scene control win-
dow WD2 presently displays 6 shared scenes, namely,
shared scenes 1 to 6.
[0322] The shared scenes set on the "Shared-Scene
Setting Status" column of the MHEG application window
WD1 described above for each MHEG scene are select-
ed arbitrarily from the shared scenes on the list displayed
on the shared-scene control window WD2.
[0323] There are a variety of possible operations to
select a shared scene from the list. In an example of the
possible operations, a shared scene arbitrarily selected

from the list on the shared-scene control window WD2
is moved to the position of a shared-scene icon for any
arbitrary MHEG scene on the "Shared-Scene Setting
Status" column on the MHEG application window WD1
by carrying out a drag-and-drop operation.
[0324] In addition, the specification of an order of su-
perposition for an MHEG scene on the "Shared-Scene
Setting Status" column on the MHEG application window
WD1 can be changed by carrying out a drag-and-drop
operation cited above.
[0325] Assume for example that, with the screen of Fig.
20A displayed, any arbitrary one of MHEG scenes 1 to
5 is selected by using typically a pull-down menu which
is not shown in the figure. Then, a predetermined oper-
ation is carried out to call an edit screen (or a window)
for the selected MHEG scene. Fig. 20B is a diagram
showing a typical scene edit screen.
[0326] Assume for example that the scene edit screen
shown in Fig. 20B is a screen for MHEG scene 1. In this
case, the scene edit screen displays the picture of MHEG
scene 1 which uses shared scene 1. In this figure, an
object included in shared scene 1 is shown as a hatched
ellipse.

2-5 Processing Operations

[0327] The following description explains a variety of
processing operations carried out by a CPU 202a em-
ployed in the hardware 202 shown in Fig. 19 by execution
of the MHEG authoring software 210 provided by this
embodiment. The processing operations are exemplified
by processing  to edit a shared scene which is a charac-
teristic of the embodiment.
[0328] Fig. 21 is a flowchart showing processing oper-
ations carried out to create a shared scene. The opera-
tions are carried out by execution of programs of mainly
the shared-scene creation module 212 and the MHEG-
application creation module 215 included in the MHEG
authoring software 210.
[0329] As shown in the figure, the processing begins
with a step S101 at which a shared scene is created in
accordance with operations carried out by the editor.
[0330] In the description given so far, no explanation
of operations to create a shared scene is included in par-
ticular. In order to create a shared scene, a shared scene
creation screen displayed in a format like a typical one
shown in Fig. 20B is presented as a GUI. The editor then
pastes objects selected arbitrarily typically from already
prepared objects such as picture and text files on the
shared-scene creation screen in order to create a picture
to be used as a shared scene proper for a target.
[0331] At the step S101, display control processing is
carried out to change the appearance of the GUI screen
in accordance with such an operation to create a shared
scene described above. In addition, an operation to cre-
ate a shared scene also causes information on a tempo-
rary shared scene to be controlled in accordance with an
internal format.
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[0332] In this embodiment, a variety of editing results
for an MHEG application typically including shared
scenes are controlled in the MHEG-application creation
module 215 by being described as authoring control in-
formation according to the internal format.
[0333] Then, at a step S102, a description according
to contents of the shared scene created at the step S101
is written as the authoring control information according
to the internal format.
[0334] Subsequently, at a step S103, the shared scene
created at the step S101 is controlled as a file. To put it
concretely, the shared scene is stored and retained typ-
ically in the storage device 225. It should be noted, how-
ever, that information contained in the stored file of the
shared scene also conforms to the internal format.
[0335] The processing up to this point is carried out to
create a certain shared scene which can be stored as a
file conforming to the internal format. Then, this proce-
dure (or processing) is carried out for each shared scene
so as to allow shared-scene files required for  creation
of an MHEG scene to be prepared. It should be noted
that a directory of shared-scene files stored in this way
is controlled as authoring control information in the
MHEG-application creation module 215.
[0336] Fig. 22 is a diagram showing processing oper-
ations so set a shared scene for an MHEG scene. The
operations are carried out by execution of programs of
mainly the shared-scene processing module 216 and the
MHEG-application creation module 215.
[0337] At a stage prior to the processing shown in Fig.
22, MHEG scenes and shared scenes are prepared to
create 1 MHEG content. It should be noted that the cre-
ation of an MHEG scene itself is not described before.
The creation of an MHEG scene is implemented in a con-
figuration in which an MHEG-scene creation screen hav-
ing a format like the one shown in Fig. 20B described
before is displayed, and the editor then creates an MHEG
scene on the screen. In the creation of an MHEG scene,
the MHEG-scene creation module 213 functions.
[0338] As shown in Fig. 22, the processing begins with
a step S201 at which processing to set shared scenes
for each MHEG scene is carried out in accordance with
an operation performed by the editor.
[0339] That is to say, in accordance with an operation
to  set shared scenes for an MHEG scene as described
earlier, processing is carried out, for among other pur-
poses, to output a GUI picture like the one shown in Figs.
20A and 20B as a result of editing. In the operation to set
shared scenes for an MHEG scene, shared scenes to be
used for the MHEG scene and an order of superposition
of the shared scenes are specified.
[0340] Then, when shared scenes are set for a certain
MHEG scene as described above, the setting of the
shared scenes for the MHEG scene is described as au-
thoring control information at a step S202. To put it con-
cretely, a shared-scene definition statement explained
earlier by referring to Figs. 18A and 18B is created.
[0341] In actuality, the processing shown in Fig. 22 is

carried out for each MHEG scene. Then, the setting of
shared scenes for each MHEG scene obtained as a result
of operations carried out by the editor during such
processing is described by the MHEG-application crea-
tion module 215 as authoring control information.
[0342] The pieces of processing shown in Figs. 21 and
22 are thus processing carried out by execution of the
MHEG authoring software 210 in accordance with an in-
ternal format to edit an MHEG application provided by
this embodiment by creation of shared scenes and set-
ting the  shared scenes for each MHEG scene.
[0343] It should be noted that authoring control infor-
mation created in the pieces of processing shown in Figs.
21 and 22 can be stored in the storage device 225 as
information on an MHEG application according to the in-
ternal format along with typically a variety of files used
mainly as objects through processing of the internal-for-
mat-file output control module 217. It is worth noting, how-
ever, that operations of the processing of the internal-
format-file output control module 217 are not shown ex-
plicitly in Figs. 21 and 22.
[0344] In order to output an MHEG application con-
forming to the internal format as described above as a
data content for broadcasting, that is, in order to output
content information controlled by authoring control infor-
mation as a broadcasting data content, it is necessary to
convert the format of the MHEG application into an
MHEG-IS format as has been described earlier by refer-
ring to Figs. 18A and 18B. In the following description,
description contents of a script conforming to the MHEG-
IS format is referred to as an MHEG-IS script. The fol-
lowing description explains processing to convert infor-
mation on an MHEG application from the internal format
into the MHEG-IS format of an MHEG script with  refer-
ence to Figs. 23 and 24. This conversion processing is
processing to be carried out in an environment where the
MHEG authoring software 210 is executed.
[0345] It should be noted, however, that the explana-
tion of the conversion processing is limited in this case
to a shared scene or a shared object which is a charac-
teristic of this embodiment.
[0346] In addition, the processing described below is
carried out by executing programs of the MHEG-script
output control module 218.
[0347] Fig. 23 is a diagram showing preparatory
processing to output a result of editing a shared scene
as an MHEG script. Typically, after this preparatory
processing is completed, the conversion processing
shown in Fig. 24 is actually carried out to produce an
MHEG script.
[0348] As shown in Fig. 23, the processing begins with
a step S301 to fetch information on an MHEG application
described in the internal format of the MHEG authoring
software 210. Here, for a purpose of confirmation, in
processing conforming to the internal format, shared ob-
jects are controlled in authoring control information as
objects forming a shared scene.
[0349] Then, at a next step S302, the contents of the
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MHEG application fetched at the step S301 are analyzed
to  acquire all shared scenes which are included in this
MHEG application and set for use in MHEG scenes of
the MHEG application.
[0350] Subsequently, at a step S303, processing is
carried out to set all the objects used in the shared scenes
obtained at the step S302 in the MHEG application (or
the MHEG script) as shared objects.
[0351] To put it concretely, the following MHEG script
is described in this processing.
[0352] In the MHEG script, a shared object is defined
by a description of a "Shared" parameter which repre-
sents an attribute of the object as follows.
Shared = True
indicates that the object is prescribed as a shared object.
[0353] On the other hand,
Shared = False
indicates that the object is prescribed to be not a shared
object.
[0354] Thus, at the step S303, the attribute of each
object used in the shared scenes obtained at the step
S302 is described as follows:
Shared = True
[0355] By describing the attribute in this way, all the
objects are each treated as a shared object.
[0356] As another parameter of an object, Initially Ac-
tive is defined. The Initially Active parameter is a param-
eter set to indicate whether the object is active or inactive
in an initial state in an MHEG scene or an MHEG appli-
cation.
Initially Active = True
indicates that the object is active initially.
[0357] On the other hand,
Initially Active = False
indicates that the object is inactive initially.
[0358] Finally, at a step S304, for each of the shared
objects set at the step S303, this parameter is set as
follows.
Initially Active = False
That is to say, each of the shared objects is inactive ini-
tially.
[0359] Next, processing shown in Fig. 24 is explained.
[0360] As shown in the figure, the processing begins
with a step S401 at which the preparatory processing
explained earlier by referring to Fig. 23 is carried out.
[0361] When the preparatory processing is completed,
the processing flow goes on to a step S402.
[0362] At the step S402, a fetched MHEG application
is  examined to form a judgment as to whether or not one
or more MHEG scenes are set and used in the MHEG
application. Typically, the judgment is formed by referring
to authoring control information conforming to the internal
format.
[0363] If the outcome of the judgment indicates that
MHEG scenes to be used are not set in the MHEG ap-
plication, no processing is specially required for shared
scenes. In this case, the processing is ended. If the out-
come of the judgment indicates that MHEG scenes to be

used are set in the MHEG application, on the other hand,
the flow of the processing goes on to a step S403.
[0364] At the step S403, the MHEG application is
checked to form a judgment as to whether or not there
is still an unselected MHEG scene which remains to be
subjected to hereafter processing to convert a shared
scene into a shared object. Thus, when the flow goes on
from the step S402 to the step S403 for the first time, the
result of the judgment formed at the step S403 certainly
indicates that there is an MHEG scene to be subjected
to such conversion processing. In this case, the flow of
the processing proceeds to a step S404.
[0365] At the step S404, one of presently set MHEG
scenes is selected and the authoring control information
of the  selected MHEG scene is fetched as an object of
processing. Typically, an MHEG scene is selected se-
quentially according to an MHEG-scene sequence
number.
[0366] It should be noted that MHEG scenes once se-
lected before at the step S404 are no longer subjected
to the subsequent processing.
[0367] At the step S405, a link is described as an
MHEG script to indicate that all shared objects are to be
stopped (turned off) at activation of this MHEG scene.
To put it concretely, for all shared objects included in the
MHEG application, an MHEG script regarding shared ob-
jects for this MHEG scene is described as follows:
Initially Active = False
[0368] The prescription obtained as an actual editing
result thus indicates that, in this MHEG scene, shared
objects are not used at all.
[0369] At a step S406, the authoring control informa-
tion (or shared-scene definition statements) of the se-
lected MHEG scene fetched at the step S404 is referred
to in order to form a judgment as to whether or not there
is a shared scene set for the MHEG scene.
[0370] If the result of the judgment formed at the step
S406 is a negation, that is, if there is no shared scene
set for the MHEG scene, the flow of the processing goes
back to the step S403.
[0371] If the result of the judgment formed at the step
S406 indicates that there is a shared scene set for the
MHEG scene, on the other hand, the flow of the process-
ing goes on to a step S407.
[0372] At the step S407, the MHEG scene is checked
to form a judgment as to whether or not there is still an
unselected shared scene which remains to be subjected
to the following processing to convert the shared scene
into a shared object. Thus, when the flow goes on from
the step S405 to the step S406 for the first time, the result
of the judgment formed at the step S407 certainly indi-
cates that there is a shared scene to be subjected to such
conversion processing. In this case, the flow of the
processing proceeds to a step S408.
[0373] At the step S408, one of unselected MHEG
scenes remaining as an object of the conversion process-
ing is selected. To put it in detail, processing is carried
out to select and fetch the description contents such as
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a shared-scene definition statement on a shared scene
which has been specified placed at the rearmost end.
[0374] It should be noted that shared scenes once se-
lected before at the step S408 are no longer subjected
to the subsequent processing.
[0375] Next, at a step S409, processing is carried out
to describe a link as an MHEG script to run or turn on
shared objects included in the shared scene fetched at
the step S408 at activation of the MHEG scene fetched
at the step S404 as a current processing object. In order
to describe a link to run shared objects, typically, the fol-
lowing is described for each of the shared objects.
Initially Active = True
[0376] As a result, the MHEG script prescribes that the
shared objects serving as a material of the shared scene
fetched at the step S408 be put in an active state at ac-
tivation of the MHEG scene and displayed at proper po-
sitions on the display screen.
[0377] As the processing of the step S409 is complet-
ed, the flow goes back to the step S407. If the result of
the judgment formed at the step S407 indicates that there
is a shared scene to be subjected to such conversion
processing, the flow of the processing proceeds to the
step S408 to carry out the processing of the step S408
and the subsequent processing.
[0378] The pieces of processing of the steps S407 to
S409 are carried out repeatedly for a selected and
fetched MHEG scene as many times as shared scenes
set for the MHEG scene.
[0379] By carrying out the pieces of processing of the
steps S407 to S409 repeatedly, it is possible to obtain
description contents of an MHEG script specifying utili-
zation of shared objects in a certain MHEG scene in ac-
cordance with results of work carried out earlier by the
editor to edit shared scenes. At the same time, it is also
possible to obtain description contents of an MHEG script
specifying an order of superposition of the shared ob-
jects.
[0380] As described above, the pieces of processing
of the steps S407 to S409 are carried out repeatedly for
an MHEG scene as many times as shared scenes set
for the MHEG scene. As the result of the outcome formed
at the step S407 indicates a negation, the flow of the
processing goes back to the step S403.
[0381] When the flow of the processing returns to the
step S403 from the step S409 or S406 and the result of
the judgment formed at the step S403 indicates that there
is an MHEG scene left as an object of the conversion
processing, the flow goes on to the step S404 to carry
out the processing of the step 404 and the subsequent
processing.
[0382] That is to say, the pieces of processing of the
steps S403 to S409 are carried out repeatedly for an
MHEG  application file (or an MHEG content) as many
times as MHEG scenes created for the MHEG content.
[0383] After the pieces of processing of the steps S403
to S409 have been carried out repeatedly for an MHEG
content as many times as MHEG scenes created for the

MHEG content, the outcome of the judgment formed at
the step S403 indicates a negation. In this case, the
processing is ended.
[0384] In this way, at the stage the processing carried
out so far is ended, an internal-format result of editing
work performed by using the MHEG authoring software
in accordance with operations carried out by the editor
has been converted into description contents of an
MHEG script conforming to the MHEG-IS format.
[0385] It should be noted that the pieces of processing
shown in Figs. 23 and 24 are part of processing of the
MHEG-script output control module 218 to convert the
internal format of a description of an MHEG content into
the MHEG-IS format. As described above, objects of the
pieces of processing shown in Figs. 23 and 24 are limited
to shared objects only.
[0386] Thus, in actuality, processing to convert the in-
ternal format into the MHEG-IS format for an editing result
of an MHEG content other than the shared scene is  car-
ried out concurrently with the pieces of processing shown
in Figs. 23 and 24.
[0387] In addition, the pieces of processing shown in
Figs. 23 and 24 are each typical processing to the bitter
end. There are other conceivable processing procedures
for converting description contents with the internal for-
mat of the MHEG authoring software using the concept
of shared scenes into description contents with the
MHEG-IS format based on the concept of shared objects.
[0388] The above embodiment is exemplified by a case
in which a data broadcast content in the digital satellite
broadcasting is created in accordance with the MHEG
specifications. In addition, a content created by the
present invention can also be used in media other than
the digital satellite broadcasting system. As for the media,
a recording medium such as a CD-ROM can also be used
in addition to distribution through a broadcasting system
and a network.
[0389] Furthermore, while the embodiment is exempli-
fied by a case in which an MHEG content is edited, the
present invention can also be applied to applications oth-
er than the MHEG system provided that the other appli-
cations conform to specifications for creating an interface
picture (a content) introducing a concept similar to for
example the concept of a shared object.
[0390] As described above, the present invention de-
fines a shared scene that can be created by using any
arbitrary objects as a virtual scene usable as a scene
common to scenes instead of directly handling the shared
object on an authoring tool in editing work to create a
content conforming to typically the MHEG specifications.
In addition, the present invention is used for editing
scenes in shared-scene units. Then, a result of the editing
work using the shared scene is finally converted into de-
scription contents for controlling a shared object itself in
accordance with specifications for a content for broad-
casting.
[0391] With such a configuration, an editor creating a
content is capable of handing a shared object by carrying
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out operations to combine shared scenes created arbi-
trarily for a scene at an editing-operation stage using the
authoring tool. Conversely speaking, it is not necessary
for the editor to do work requiring advance knowledge of
an MHEG script such as description of an MHEG script
for specifying a display format of a shared object from
the beginning by using the authoring tool.
[0392] Thus, by virtue of the present invention, the ed-
itor is capable of editing a scene using a shared  object
with ease and with a high degree of accuracy even if the
editor is not familiar with rules of an MHEG script, for
example. As a result, the present invention provides an
effect to give the editor a capability of creating a scene
in a number of display formats through editing operations
which are easy to understand.
[0393] In addition, as described above, the present in-
vention provides a system of editing operations in which
a shared object is handled for each shared scene and,
in addition, an order of superposition of shared scenes
can be specified. As a result, it is possible to simplify a
comparatively complicated edit operation of specifying
an order of superposition of objects.
[0394] In so far as the embodiments of the invention
described above are implemented, at least in part, using
software-controlled data processing apparatus, it will be
appreciated that a computer program providing such soft-
ware control and a storage medium by which such a com-
puter program is stored are envisaged as aspects of the
present invention.

Claims

1. An information processing apparatus (42) compris-
ing an authoring tool arranged for a user to create
multimedia content which conforms to a predeter-
mined specification such as MHEG, wherein the con-
tent is formed of application scenes, wherein an ap-
plication scene includes (i) one or more objects rep-
resenting information such as a picture, sound or
text and (ii) control information for controlling an out-
put format of the object(s) in the application scene,
said predetermined specification defining a shared
object which can be used by being shared among a
plurality of application scenes;
said authoring tool comprising:

a shared-scene creation means (212) for the us-
er to create a shared scene by using an object
file such as a picture, sound or text file, whereby
a shared scene can be superimposed onto a
plurality of screens, wherein a screen is created
from one or more object files such as a picture,
sound or text file;
a shared-scene setting means (216) for the user
to set, for each of said screens, one or more
specific shared scenes to be used in that screen,
wherein the specific shared scenes are selected

by the user from the shared scenes created by
said shared-scene creation means;
means (215,216) for producing a shared scene
definition statement for each screen, wherein
the definition statement describes the setting of
the specific shared scenes for the screen; and
means (218) for converting an internal format of
the multimedia content including said screens,
shared scenes, and shared scene definition
statements into the Multimedia content compris-
ing application scenes with control information
in accordance with said predetermined specifi-
cation by using said shared scene definition
statements to:

set all objects used in said specific shared
scenes as shared objects; and control a
state of utilization of the set shared objects
in the application scenes.

2. An information processing apparatus according to
claim 1, wherein:

in setting shared scenes for each of said
screens, said shared-scene setting means can
be used for specifying an order of superposition
of a plurality of said set shared scenes; and
said means (218) for converting outputs said
control information for controlling an order of su-
perposition of the set shared objects in the ap-
plication scenes in accordance with said order
of superposition.

Patentansprüche

1. Informationsverarbeitungsvorrichtung (42), die ein
Authoring-Tool umfasst, das ausgelegt ist, damit ein
Benutzer Multimedia-Inhalt erzeugt, der einer vor-
bestimmten Spezifikation wie etwa MHEG ent-
spricht, wobei der Inhalt aus Anwendungsszenen
ausgebildet ist, wobei eine Anwendungsszene (i) ein
oder mehrere Objekte, die Informationen wie etwa
ein Bild, Ton oder Text darstellen, und (ii) Steuerin-
formationen zum Steuern eines Ausgabeformats
des oder der Objekte in der Anwendungsszene ent-
hält, wobei die vorbestimmte Spezifikation ein ge-
meinsames Objekt definiert, das verwendet werden
kann, indem es unter mehreren Anwendungsszenen
gemeinsam verwendet wird;
wobei das Authoring-Tool Folgendes umfasst:

ein Gemeinsame-Szene-Erzeugungsmittel
(212), damit der Benutzer eine gemeinsame
Szene durch Verwenden einer Objektdatei wie
etwa einer Bild-, Ton- oder Textdatei erzeugen
kann, wodurch eine gemeinsame Szene meh-
reren Schirmen überlagert werden kann, wobei
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ein Schirm aus einer oder mehreren Objektda-
teien wie etwa einer Bild-, Ton- oder Textdatei
erzeugt wird;
ein Gemeinsame-Szene-Einstellmittel (216),
damit der Benutzer für jeden der Schirme eine
oder mehrere spezifische gemeinsame Szenen
zur Verwendung in diesem  Schirm einstellen
kann, wobei die spezifischen gemeinsamen
Szenen durch den Benutzer unter den durch das
Gemeinsame-Szene-Erzeugungsmittel er-
zeugten gemeinsamen Szenen ausgewählt
werden;
Mittel (215, 216) zum Produzieren einer Ge-
meinsame-Szene-Definitionsfeststellung für je-
den Schirm, wobei die Definitionsfeststellung
die Einstellung der spezifischen gemeinsamen
Szenen für den Schirm beschreibt; und
Mittel (218) zum Umwandeln eines internen For-
mats des die Schirme, gemeinsame Szenen
und Gemeinsame-Szene-Definitionsfeststel-
lungen enthaltenen Multimedia-Inhalts in dem
Multimedia-Inhalt, der Anwendungsszenen mit
Steuerinformationen gemäß der vorbestimmten
Spezifikation umfasst, durch Verwenden der
Gemeinsame-Szene-Definitionsfeststellungen
zum:

Einstellen aller in den spezifischen gemein-
samen Szenen verwendeten Objekte als
gemeinsame Objekte; und Steuern eines
Nutzungszustands der eingestellten ge-
meinsamen Objekte in den Anwendungs-
szenen.

2. Informationsverarbeitungsvorrichtung nach An-
spruch 1, wobei: beim Einstellen gemeinsamer Sze-
nen für jeden der Schirme das Gemeinsame-Szene-
Einstellmittel zum Spezifizieren einer Überlage-
rungsreihenfolge mehrere der eingestellten gemein-
samen Szenen verwendet werden kann; und
das Mittel (218) zum Umwandeln die Steuerinforma-
tionen ausgibt zum Steuern einer Überlagerungsrei-
henfolge der eingestellten gemeinsamen Objekte in
den Anwendungsszenen gemäß der Überlage-
rungsreihenfolge.

Revendications

1. Appareil de traitement d’informations (42) compre-
nant un système auteur agencé pour permettre à un
utilisateur de créer un contenu multimédia conforme
à une spécification prédéterminée telle que MHEG,
le contenu étant formé de scènes d’application, une
scène d’application comportant (i) un ou plusieurs
objets représentant des informations telles qu’une
image, un son ou un texte et (ii) des informations de
commande pour commander un format de sortie du

ou des objets dans la scène d’application, ladite spé-
cification prédéterminée définissant un objet partagé
qui peut être utilisé partagé entre une pluralité de
scènes d’application ;
ledit système auteur comprenant :

un moyen de création de scène partagée (212)
permettant à l’utilisateur de créer une scène par-
tagée en utilisant un fichier objet tel qu’un fichier
d’image, de son ou de texte, moyennant quoi
une scène partagée peut être superposée sur
une pluralité d’écrans, une scène étant créée
depuis un ou plusieurs fichiers d’objet tels qu’un
fichier d’image, de son ou de texte ;
un moyen de réglage de scènes partagées (216)
permettant à l’utilisateur de régler, pour chacun
desdits écrans, une ou plusieurs scènes parta-
gées spécifiques à utiliser dans cet écran, les
scènes partagées spécifiques étant sélection-
nées par  l’utilisateur parmi les scènes parta-
gées créées par ledit moyen de création de scè-
ne partagée ;
un moyen (215, 216) pour produire une décla-
ration de définition de scène partagée pour cha-
que écran,
la déclaration de définition décrivant le réglage
des scènes partagées spécifiques de l’écran ; et
un moyen (218) pour convertir un format interne
du contenu multimédia comportant lesdits
écrans,
scènes partagées, et déclarations de définition
de scènes partagées en le contenu multimédia
comprenant des scènes d’application avec des
informations de commande selon ladite spécifi-
cation prédéterminée en utilisant lesdites décla-
rations de définition de scène partagée pour
régler tous les objets utilisés dans lesdites scè-
nes partagées spécifiques en tant qu’objets
partagés ; et commander un état d’utilisation
des objets partagés réglés dans les scènes
d’application.

2. Appareil de traitement d’informations selon la reven-
dication 1, dans lequel : dans le réglage des scènes
partagées pour chacun desdits écrans, ledit moyen
de réglage de scènes partagées peut être utilisé pour
spécifier un ordre de superposition d’une pluralité
desdites scènes partagées réglées ; et
ledit moyen (218) de conversion produit en sortie
lesdites informations de commande pour comman-
der un ordre de superposition des objets partagés
réglés dans les scènes d’application en fonction du-
dit ordre de superposition.
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