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(7) ABSTRACT

General electronic program information described on a
general level and individual electronic program information
described on an individual level are prepared according to
electronic program information of a channel service of a
broadcast service provider for each channel service accord-
ing to electronic program information degree of detail
setting information. The electronic program information
degree of detail setting information indicates a degree of
detail for the contents of the individual electronic program
information described on an individual level and a degree of
detail for contents of the general electronic program infor-
mation described on a general level. The general level
corresponds to a low degree of detail, and the individual
level corresponds to a high degree of detail. One piece of
individual electronic program information of a particular
channel service and pieces of general electronic program
information of channel services, other than the particular
channel service, are multiplexed and transmitted to each
viewer. Accordingly, the general electronic program infor-
mation and the individual electronic program information
can be transmitted while effectively using a data transmis-
sion band.
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METHOD AND APPARATUS FOR PREPARING
AND TRANSMITTING ELECTRONIC PROGRAM
INFORMATION AND APPARATUS FOR
PRODUCING ELECTRONIC PROGRAM GUIDE
FROM THE ELECTRONIC PROGRAM
INFORMATION

[0001] This application is a division of application Ser.
No. 09/204,142 filed Dec. 3, 1998.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to method and appa-
ratus for preparing and transmitting electronic program
information multiplexed with video and audio signals. Also,
the present invention relates to an apparatus for producing
an electronic program guide from the electronic program
information multiplexed with the video and audio signals.

[0004] 2. Description of the Related Art

[0005] In digital satellite broadcasting, a video signal and
an audio signal are broadcast from a central station to a
plurality of terminals according to the Moving Picture
Experts Group 2 (MPEG2). In the MPEG2, video and audio
signals are multiplexed with each other into a packet in the
central station, and a plurality of packets are transmitted to
each terminal in the form of a transport stream (TS) repre-
senting a transmission line. In this case, electronic program
information prescribed in the MPEG2 and DVB is trans-
mitted with the video and audio signals. The electronic
program information includes both control information,
used to reproduce the video and audio signals multiplexed
with each other, and electronic program guide information,
used to prepare an electronic program guide. The electronic
program guide information is described in a form of a
section type table, and the section type is prescribed in
MPEG2 and DVB.

[0006] 2.1. Previously Proposed Art:

[0007] FIG. 1 shows a configuration of a conventional
digital broadcasting system.

[0008] As shown in FIG. 1, a conventional digital broad-
casting system 300 is composed of a central broadcasting
station system 301 and a plurality of viewers’ terminals 302.
In the central broadcasting station system 301, video and
audio signals of television programs are transmitted from a
television program and electronic program information
organizing system 312 to a video/audio stream producing
system 313, and the video and audio signals are prepared as
a video/audio stream in the system 313. Also, electronic
program scheduling information is transmitted from the
television program and electronic program information
organizing system 312 to an electronic program information
preparing and transmitting system 314, and electronic pro-
gram information, which is composed of program informa-
tion, used to reproduce the video and audio signals multi-
plexed with each other, and added information, used to
prepare electronic program information, is prepared in the
system 314. The video/audio stream produced in the system
313 and the electronic program information prepared in the
system 314 are multiplexed with each other in a TS multi-
plexer and up-link system 315, the electronic program
information multiplexed with the video/audio stream is
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received in an information receiving device (IRD) 302 at
each viewer’s terminal (or a television set) through a satel-
lite 316.

[0009] Also, cipher key information is transmitted from a
cipher key managing and producing system 317 to the IRD
302, and television program viewing information is returned
from the IRD 302 to an accounting information collecting
system 318 through a public switched telephone network
(PSTN) 319.

[0010] 2.2. Problems to be Solved by the Invention:

[0011] However, because an electronic program guide
(called a common electronic program guide) of television
programs provided by all broadcast service providers is
prepared in the conventional digital broadcasting system 300
and is displayed in each viewer’s terminal 302, an electronic
program guide (called an individual electronic program
guide) of television programs provided by each broadcast
service provider cannot be prepared in the conventional
digital broadcasting system 300.

[0012] Also, even though each broadcast service provider
desires to provide various services for the viewers, because
the services provided by one broadcast service provider are
set forth in the electronic program guide in the same format
as those provided by another broadcast service provider,
features of the services provided by each broadcast service
provider cannot be realized by the viewer.

SUMMARY OF THE INVENTION

[0013] A first object of the present invention is to provide,
with due consideration of the drawbacks of such a conven-
tional digital broadcasting system, electronic program infor-
mation preparing and transmitting apparatus and method in
which electronic program information used for the prepara-
tion of an individual electronic program guide and a com-
mon electronic program guide is prepared and transmitted to
a viewer while effectively using a data transmission band.

[0014] Also, a second object of the present invention is to
provide an electronic program guide producing apparatus in
which an individual electronic program guide and a common
electronic program guide are produced according to the
electronic program information received from the electronic
program information preparing and transmitting apparatus
and displaying the individual electronic program guide and
the common electronic program guide while distinguishing
the individual electronic program guide from the common
electronic program guide.

[0015] The first object of the present invention is achieved
by an electronic program information preparing and trans-
mitting apparatus, comprising:

[0016] electronic program information preparing
means for preparing general electronic program
information, in which electronic program informa-
tion of a plurality of broadcast service providers is
described on a general level, and for preparing
individual electronic program information, in which
the electronic program information of one broadcast
service provider is described on an individual level,
for each broadcast service provider; and

[0017] electronic program information transmitting
means for transmitting the general electronic pro-
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gram information of many broadcast service provid-
ers and the individual electronic program informa-
tion of an individual broadcast service provider
prepared by the electronic program information pre-
paring means.

[0018] Also, the first object is achieved by an electronic
program information preparing and transmitting method,
comprising the steps of:

[0019] preparing general electronic program infor-
mation described on a general level from electronic
program information of a plurality of broadcast
service providers;

[0020] preparing individual electronic program infor-
mation described on an individual level from the
electronic program information of one broadcast
service provider for each broadcast service provider;
and

[0021] transmitting the general electronic program
information of the plurality of broadcast service
providers and the individual electronic program
information of an individual broadcast service pro-
vider.

[0022] In the above configuration and steps, general elec-
tronic program information described on a general level and
individual electronic program information described on an
individual level are prepared from electronic program infor-
mation of each broadcast service provider by the electronic
program information preparing means for each broadcast
service provider. Thereafter, the pieces of general electronic
program information corresponding to the plurality of
broadcast service providers and one piece of individual
electronic program information corresponding to one broad-
cast service provider are transmitted to a viewer by the
electronic program information transmitting means for each
piece of individual electronic program information.

[0023] Accordingly, because individual electronic pro-
gram information corresponding to all broadcast service
providers is not prepared but individual electronic program
information corresponding to one broadcast service provider
is prepared and carried in a transport stream of the broadcast
service provider for each broadcast service provider, the data
transmission band required for each broadcast service pro-
vider can be effectively used.

[0024] Also, because the viewer receives the piece of
individual electronic program information corresponding to
each broadcast service provider, an individual electronic
program guide described on an individual level can be
prepared on the viewer side for each broadcast service
provider. In particular, in cases where the individual level
corresponds to a high degree of detail, the viewer can watch
an individual electronic program guide described at a high
degree of detail for each broadcast service provider. There-
fore, the viewer can read detailed information for each
television program listed in the individual electronic pro-
gram guide.

[0025] Also, because the viewer receives the pieces of
general electronic program information corresponding to
each broadcast service provider, a common electronic pro-
gram guide described on an overall level for the plurality of
broadcast service providers can be prepared at the viewer
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side. In particular, in cases where the general level has a low
degree of detail, the viewer can watch a common electronic
program guide of the plurality of broadcast service providers
on the low]degree of detail. Therefore, even though a large
number of television programs are listed in the common
electronic program guide, the viewer can easily obtain
information about the television programs.

[0026] Also, because general electronic program informa-
tion and individual electronic program information are pre-
pared from electronic program information of each broad-
cast service provider, each broadcast service provider is not
required to prepare general electronic program information
of another broadcast service provider.

[0027] Tt is appropriate that a transport stream specifying
information be prepared by the electronic program informa-
tion preparing means for each piece of individual electronic
program information, and the electronic program informa-
tion transmitting means comprises:

[0028] electronic program information outputting
means for outputting the pieces of general electronic
program information of the plurality of broadcast
service providers, the pieces of individual electronic
program information of each broadcast service pro-
vider and the pieces of transport stream specifying
information prepared by the electronic program
information preparing means; and

[0029] electronic program information multiplexing
means for multiplexing the pieces of general elec-
tronic program information of the plurality of broad-
cast service providers and one piece of individual
electronic program information of one broadcast
service provider output by the electronic program
information outputting means to produce combined
electronic program information for each piece of
individual electronic program information, carrying
each piece of combined electronic program informa-
tion in a transport stream, which is indicated by the
piece of transport stream specifying information
corresponding to the piece of individual electronic
program information multiplexed in the piece of
combined electronic program information, and trans-
mitting the pieces of combined electronic program
information carried in the transport streams to the
viewer.

[0030] In the above configuration, each piece of combined
electronic program information is carried in a transport
stream indicated by the piece of transport stream specifying
information corresponding to the piece of individual elec-
tronic program information. In other words, each piece of
combined electronic program information, in which the
piece of individual electronic program information of one
broadcast service provider is multiplexed, is carried in the
transport stream of that broadcast service provider. There-
fore, the individual electronic program information of one
broadcast service provider can be displayed when a viewer
watches a television program of that broadcast service
provider. Accordingly, there is no possibility that the indi-
vidual electronic program information of a particular broad-
cast service provider is erroneously displayed when the
viewer watches a television program provided by another
broadcast service provider, so that conflict between broad-
cast service providers can be avoided.
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[0031] Tt is also applicable that one piece of individual
electronic program information of a particular broadcast
service provider and pieces of general electronic program
information of many broadcast service providers, other than
the particular broadcast service provider, be transmitted to
the viewer for each piece of individual electronic program
information by the electronic program information transmit-
ting means.

[0032] In the above configuration, the general electronic
program information of each broadcast service provider is
not transmitted to the viewer with individual electronic
program information of the broadcast service provider.
Therefore, electronic program information of each broadcast
service provider is not transmitted in duplicate.

[0033] 1t is also applicable that the electronic program
information preparing means comprise:

[0034] common electronic program information pre-
paring means for preparing common electronic pro-
gram information common to the pieces of electronic
program information of a plurality of broadcast
service providers from the pieces of electronic pro-
gram information of each broadcast service provider;

[0035] non-common electronic program information
preparing means for preparing a first non-common
electronic program information not common to the
plurality of broadcast service providers on an indi-
vidual level from the electronic program information
of each broadcast service provider and preparing a
second non-common electronic program information
not common to the plurality of broadcast service
providers on a general level from the electronic
program information of each broadcast service pro-
vider, and

[0036] the electronic program information transmit-
ting means comprises:

[0037] electronic program information multiplexing
means for multiplexing the common electronic pro-
gram information prepared by the common elec-
tronic program information preparing means, one
piece of a first non-common electronic program
information of a particular broadcast service pro-
vider prepared by the non-common electronic pro-
gram information preparing means and pieces of a
second non-common electronic program information
of broadcast service providers, other than the par-
ticular broadcast service provider, to produce multi-
plexed electronic program information for each par-
ticular broadcast service provider; and

[0038] multiplexed electronic program information
transmitting means for transmitting the multiplexed
electronic program information produced by the
electronic program information multiplexing means
to the viewer for each particular broadcast service
provider.

[0039] In the above configuration, electronic program
information common to the pieces of electronic program
information of the plurality of broadcast service providers is
prepared from the pieces of electronic program information
of each broadcast service provider in the common electronic
program information preparing means. Accordingly, each
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particular broadcast service provider is not required to
prepare the common electronic program information.

[0040] Tt is also preferred that a plurality of channel
services be listed in the general electronic program infor-
mation or in the individual electronic program information
of one broadcast service provider prepared by the electronic
program information preparing means, and service specify-
ing information indicating a particular channel service is
arranged in the general electronic program information or
the individual electronic program information of the broad-
cast service provider to automatically select the particular
channel service from the channel services in cases where
that broadcast service provider is selected.

[0041] In the above configuration, even though each
broadcast service provider provides a plurality of channel
services, when a viewer selects one broadcast service pro-
vider, the particular channel service of that broadcast service
provider is automatically specified according to the service
specifying information. Accordingly, each broadcast service
provider can make the viewer automatically watch a televi-
sion program of the particular channel service recommended
by that broadcast service provider.

[0042] Tt is also preferred that pieces of information of a
plurality of television programs be described in the indi-
vidual electronic program information or the general elec-
tronic program information and program link describing
information indicating that an actual television program
actually broadcast is the same as one or more virtual
television programs not actually broadcast be arranged in the
individual electronic program information or the general
electronic program information.

[0043] In the above configuration, in cases where a high
definition television (HDTV) program is provided, because
the HDTV program extends over a plurality of television
channels, the HDTV program of one television channel is
actually broadcast as an actual television program, and the
HDTV program of the other television channels is not
actually broadcast as a virtual television program. In this
case, program link describing information (or event link
describing information) arranged in the general electronic
program information or the individual electronic program
information indicates that the virtual television programs are
the same as the actual television program.

[0044] Ttis also preferred that pieces of information of one
or more television programs are listed in the general elec-
tronic program information or the individual electronic
program information of each broadcast service provider
prepared by the electronic program information preparing
means and a transmission bandwidth be described as the
information for each television program.

[0045] In the above configuration, a transmission band-
width indicating a display quality is described as the infor-
mation of each television program in the general electronic
program information or the individual electronic program
information. Therefore, the viewer can select one of the
television programs according to the transmission band-
width.

[0046] 1t is also preferred that information of one broad-
cast service provider, such as information of a broadcasting
schedule and information of a television channel is
described as the information of each television program to
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produce a three-dimensional electronic program guide in
which a display width of each television program is propor-
tional to the transmission bandwidth of the television pro-
gram.

[0047] In the above configuration, information of one
broadcast service provider, such as information of a broad-
casting schedule and information of a television channel, are
described as the information for each television program.
Therefore, a three-dimensional electronic program guide, in
which a display width of each television program is propor-
tional to the transmission bandwidth of the television pro-
gram, can be produced. Accordingly, the viewer can easily
select a television program while watching the three-dimen-
sional electronic program guide.

[0048] 1t is also preferred that one or more main channel
services and one or more sub-channel services, that are
subordinate to one main channel service be hierarchically
listed in the general electronic program information or in the
individual electronic program information of each broadcast
service provider prepared by the electronic program infor-
mation preparing means.

[0049] 1t is also preferred that one or more main television
programs and one or more television programs that are
subordinate to the one main television program are hierar-
chically listed in the general electronic program information
or the individual electronic program information of each
broadcast service provider prepared by the electronic pro-
gram information preparing means.

[0050] In the above configuration, the main channel ser-
vices (or the main television programs) and the sub-channel
services (or the sub-television programs) are hierarchically
listed in the general electronic program information or in the
individual electronic program information. Therefore, even
though a large number of channel services (or television
programs) are provided by one broadcast service provider,
an electronic program guide, in which the channel services
(or television programs) are hierarchically arranged, can be
easily produced. Accordingly, the viewer can easily select
one channel service (or one television program) from the
channel services (or television programs) of the electronic
program guide.

[0051] Tt is also preferred that the general electronic
program information including information of the main
channel services be carried in all transport streams and the
individual electronic program information including infor-
mation of the sub-channel services be carried in a particular
transport stream in which television programs of the sub-
channel services are actually carried.

[0052] In the above configuration, because information of
the main channel services is carried in all transport streams
of all broadcast service providers, the information of the
main channel services arranged in a common electronic
program table can be displayed regardless of which broad-
cast service provider is selected by the viewer. Also, because
information of the sub-channel services is carried in a
particular transport stream in which television programs of
the sub-channel services are actually carried, when the
viewer selects a particular broadcast service provider cor-
responding to the sub-channel services, the information of
the sub-channel services can be displayed arranged in an
individual electronic program table.
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[0053] Tt is also preferred that television programs pro-
vided by a particular broadcast service provider be carried in
a plurality of particular transport streams, television pro-
grams of the sub-channel services be carried in one particu-
lar transport stream, the general electronic program infor-
mation including information of the main channel services
be carried in all transport streams and the individual elec-
tronic program information including information of the
sub-channel services be carried in each of the particular
transport streams.

[0054] In the above configuration, in cases where a plu-
rality of particular transport streams correspond to a plural-
ity of channel services of a particular broadcast service
provider, information of the sub-channel services provided
by the particular broadcast service provider is carried by
each of the particular transport streams. Therefore, even
though the viewer selects the channel services of the par-
ticular broadcast service provider, the information of the
sub-channel services can be displayed arranged in an indi-
vidual electronic program table.

[0055] The second object of the present invention is
achieved by an electronic program guide producing appa-
ratus, comprising:

[0056] electronic program information receiving
means for receiving electronic program information
of a plurality of broadcast service providers;

[0057] common electronic program guide producing
means for producing a common electronic program
guide of channel services provided by a plurality of
broadcast service providers from the electronic pro-
gram information of each broadcast service provider
received by the electronic program information
receiving means; and

[0058] individual electronic program guide produc-
ing means for producing an individual electronic
program guide of channel services made available by
one broadcast service provider from the electronic
program information of that broadcast service pro-
vider received by the electronic program information
receiving means for all broadcast service providers.

[0059] In the above configuration, a common electronic
program guide of channel services provided by the broadcast
service providers is produced from the pieces of general
electronic program information of each broadcast service
provider, and an individual electronic program guide of
channel services provided by each broadcast service pro-
vider is produced from the individual electronic program
information of each broadcast service provider.

[0060] Accordingly, the viewer can watch the common
electronic program guide displayed on a displaying unit.
Also, the viewer can watch the individual electronic pro-
gram guide displayed on the displaying unit.

[0061] Also, because the individual electronic program
guide of all broadcast service providers is not produced, but
the individual electronic program guide of each broadcast
service provider is produced and displayed with a television
program of that broadcast service provider, the data trans-
mission band required for the individual electronic program
guide displayed can be effectively used.
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[0062] 1t is preferred that the electronic program guide
producing apparatus further comprise:

[0063] displaying means for displaying a television
program of a channel service provided by a particu-
lar broadcast service provider selected from the
plurality of broadcast service providers, displaying
the common electronic program guide produced by
the common electronic program guide producing
means regardless of the particular broadcast service
provider selected, and

[0064] displaying a particular individual electronic
program guide of the particular broadcast service
provider produced by the individual electronic pro-
gram guide producing means while displaying the
television program of the channel service provided
by the selected broadcast service provider.

[0065] In the above configuration, the common electronic
program guide is displayed by the displaying means regard-
less of the broadcast service provider of the television
program displayed by the displaying means. Also, the par-
ticular individual electronic program guide of the particular
broadcast service provider is displayed only when a televi-
sion program of the channel service provided by that par-
ticular broadcast service provider is displayed.

[0066] Accordingly, the common electronic program
guide can be displayed any time. Also, the individual
electronic program guide of each broadcast service provider
can be displayed when a television program provided by that
broadcast service provider is displayed. Therefore, there is
no probability that an individual electronic program guide of
a broadcast service provider, other than the particular broad-
cast service provider providing the television program cur-
rently displayed by the displaying means, is erroneously
displayed, so that a conflict between broadcast service
providers can be avoided.

[0067] 1t is also preferred that a plurality of channel
services be listed in the electronic program information of
one broadcast service provider received by the electronic
program information receiving means, service specifying
information indicating a particular channel service selected
from the channel services arranged in the electronic program
information, and a television program of the particular
channel service of the broadcast service provider be auto-
matically displayed by the displaying means in cases where
the viewer selects that broadcast service provider.

[0068] In the above configuration, even though each
broadcast service provider provides a plurality of channel
services, when a viewer selects a particular broadcast service
provider, the particular channel service of that broadcast
service provider is automatically specified according to the
service specifying information. Accordingly, each broadcast
service provider can make the viewer automatically watch a
television program of the particular channel service recom-
mended by that broadcast service provider.

[0069] 1t is also preferred that a plurality of channel
services be listed in one individual electronic program guide
produced by the individual electronic program guide pro-
ducing means or in the common electronic program guide
produced by the common electronic program guide produc-
ing means. A viewer attribute is arranged as information of
each channel service of the individual electronic program
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guide or the common electronic program guide, and a
television program of a particular channel service of a
particular broadcast service provider is automatically dis-
played by the displaying means in cases where the viewer
attribute identifying a particular channel service agrees with
an attribute identified by the viewer and specified in the
individual electronic program guide or the common elec-
tronic program guide.

[0070] In the above configuration, each broadcast service
provider provides a plurality of channel services, and a
viewer attribute is arranged identifying information of each
channel service of the individual electronic program guide
or the common electronic program guide. Therefore, when
a viewer selects a particular broadcast service provider, a
particular channel service, of which the attribute agrees with
an attribute of the viewer in the individual electronic pro-
gram guide or the common electronic program guide, is
automatically selected, and a television program of the
particular channel service of that broadcast service provider
is displayed. Accordingly, each broadcast service provider
can make the viewer automatically watch the television
program of the particular channel service recommended by
that broadcast service provider.

[0071] 1t is also preferred that a plurality of channel
services be listed in one individual electronic program guide
produced by the individual electronic program guide pro-
ducing means or in the common electronic program guide
produced by the common electronic program guide produc-
ing means. A genre is arranged as information of each
channel service of the individual electronic program guide
or the common electronic program guide, and a television
program of a particular channel service of a particular
broadcast service provider is automatically displayed by the
displaying means in cases where the genre of the particular
channel service agrees with a viewer’s favorite genre in the
individual electronic program guide or the common elec-
tronic program guide.

[0072] In the above configuration, each broadcast service
provider provides a plurality of channel services, and a genre
is arranged based on information for each channel service of
the individual electronic program guide or the common
electronic program guide. Therefore, when a viewer selects
one broadcast service provider, a particular channel service,
of which the genre agrees with a viewer’s favorite genre in
the individual electronic program guide or the common
electronic program guide of the broadcast service provider,
is automatically selected, and a television program of the
particular channel service of that broadcast service provider
is displayed. Accordingly, each broadcast service provider
can make the viewer automatically watch the television
program of the particular channel service recommended by
that broadcast service provider.

[0073] 1t is also preferred that pieces of information of a
plurality of television programs be described in one indi-
vidual electronic program guide produced by the individual
electronic program guide producing means or in the com-
mon electronic program guide produced by the common
electronic program guide producing means, program link
describing information indicating that an actual television
program actually broadcast is the same as one or more
virtual television programs not actually broadcast be
arranged in the individual electronic program guide or the
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common electronic program guide, and the individual elec-
tronic program guide or the common electronic program
information be displayed by the displaying means.

[0074] In the above configuration, in cases where a high
definition television (HDTV) program is provided, because
the HDTV program extends over a plurality of television
channels, the HDTV program of one television channel is
actually broadcast as an actual television program, and the
HDTV program of the other television channels is not
actually broadcast as a virtual television program. In this
case, program link describing information is described in the
individual electronic program guide or the common elec-
tronic program guide to indicate that the virtual television
programs are the same as the actual television program.
Therefore, the viewer can recognize the virtual television
programs, and the viewer can select the HDTV program
without any trouble.

[0075] 1t is also preferred that information of a particular
program extending over a plurality of television channels be
described in one individual electronic program guide pro-
duced by the individual electronic program guide producing
means or in the common electronic program guide produced
by the common electronic program guide producing means
and the information of the particular program is displayed by
the displaying means in the individual electronic program
guide or the common electronic program guide.

[0076] In the above configuration, even though a particu-
lar program, extending over a plurality of television chan-
nels, is broadcast, information of the particular program is
displayed in the individual electronic program guide. There-
fore, the viewer can recognize the particular program
extending over a plurality of television channels by watch-
ing the individual electronic program guide.

[0077] 1t is also preferred that information of a particular
television program extending over a plurality of television
channels be described in one individual electronic program
guide produced by the individual electronic program guide
producing means or the common electronic program guide
produced by the common electronic program guide produc-
ing means, the information of the particular television pro-
gram be described in each television channel of the indi-
vidual electronic program guide or the common electronic
program guide, the information of the particular television
program described in each television channel be displayed
by the displaying means as the individual electronic program
guide or the common electronic program guide, and the
selection of the particular television program be visually
indicated on each television channel in cases where the
particular television program of one television channel is
selected.

[0078] In the above configuration, even though a particu-
lar program extending over a plurality of television channels
is broadcast, information of the particular television pro-
gram is described in each television channel and is displayed
as the individual electronic program guide or the common
electronic program guide. Thereafter, when the viewer
selects the particular television program of one television
channel, the selection of the particular television program is
visually indicated in each television channel. Therefore, the
viewer can easily recognize the television channels corre-
sponding to the particular program.

[0079] 1t is also preferred that display quality information
be described as information of each television program in
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one individual electronic program guide produced by the
individual electronic program guide producing means or in
the common electronic program guide produced by the
common electronic program guide producing means to
indicate a display quality of the television program, and
pieces of information of the television programs are dis-
played by the displaying means as the individual electronic
program guide or the common electronic program guide to
indicate the display quality of each television program
according to the display quality information of the television
program.

[0080] In the above configuration, display quality infor-
mation, indicating the quality of each television program, is
described as information of the television program in the
individual electronic program guide or the common elec-
tronic program guide. Therefore, the viewer can select one
of the television programs while referring to the display
quality information.

[0081] 1t is also preferred that information of one broad-
cast service provider, information of a schedule and infor-
mation of a television channel be described as information
relative to each television program in one individual elec-
tronic program guide produced by the individual electronic
program guide producing means or in the common elec-
tronic program guide produced by the common electronic
program guide producing means, a transmission bandwidth
be described as information related to each television pro-
gram in the individual electronic program guide or the
common electronic program guide, and a three-dimensional
electronic program guide composed of three components of
the broadcast service provider, the schedule and the televi-
sion channel be displayed by the displaying means on
condition that the display width of each television program
in the three-dimensional electronic program guide is pro-
portional to the transmission bandwidth of the television
program.

[0082] In the above configuration, information of one
broadcast service provider, information of a broadcasting
schedule and information of a television channel are
described as the information of each television program in
one individual electronic program guide, a transmission
bandwidth indicating the display quality of each television
program is described as information related to the television
program in the individual electronic program guide or in the
common electronic program guide, and a three-dimensional
electronic program guide, in which the display width of each
television program is proportional to the transmission band-
width of the television program, is displayed. Accordingly,
the viewer can easily select a television program while
watching the three-dimensional electronic program guide.

[0083] 1t is also preferred that information of television
programs be described in one individual electronic program
guide produced by the individual electronic program guide
producing means or in the common electronic program
guide produced by the common electronic program guide
producing means, the information of the television programs
be displayed by the displaying means as the individual
electronic program guide or the common electronic program
guide while displaying a television program of one televi-
sion channel, and the electronic program guide producing
apparatus, further comprise:

[0084] television channel changing means for chang-
ing a television program of a first television channel
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to a television program of a second television chan-
nel in cases where the television program of the first
television channel has no relationship with the tele-
vision program of the second television channel and
changing the television program of the first televi-
sion channel to a television program of a third
television channel in cases where the television
program of the first television channel refers to the
information of the television program of the second
television channel, the television program of the
second television channel refers to the information of
the television program of the first television channel
or the television programs of the first and second
television channels refers to the information of a
television program of one television channel.

[0085] In the above configuration, a plurality of television
channels are normally selected by the television channel
changing means one after another in the predetermined
order. However, in cases where the television program of a
first television channel is related to the television program of
a second television channel, the change from the first
television channel to the second television channel is not
performed. In detail, in cases where the television program
of the first television channel refers to the information of the
television program of the second television channel, the
television program of the second television channel refers to
the information of the television program of the first tele-
vision channel or the television programs of the first and
second television channels refers to the information of a
television program of one television channel, the second
television channel is not selected, but a third television
channel is selected.

[0086] Accordingly, because the first television channel is
automatically changed to the third television channel, the
viewer is not required to select the third television channel
having no relationship with the television program of the
first television channel by repeatedly operating the television
channel changing means. Therefore, the viewer can rapidly
select a next television program having no relationship with
the television program of a previously selected television
channel.

[0087] 1t is also preferred that channel identifying infor-
mation indicating the second television channel or the third
television channel changed by the television channel chang-
ing means and one or more fourth television channels be
displayed in cases where the second television channel or
the third television channel and the fourth television chan-
nels refer to information of the same television channel, and
channel identifying information indicating the second tele-
vision channel or the third television channel changed by the
television channel changing means and one or more fifth
television channels be displayed in cases where the fifth
television channels refer to information of the second tele-
vision channel or information of the third television channel.

[0088] Inthe above configuration, the first television chan-
nel is changed to the second television channel (or the third
television channel) by the television channel changing
means. In cases where the second television channel (or the
third television channel) and one or more fourth television
channels refer to information of one television channel,
channel identifying information indicating the second tele-
vision channel (or the third television channel) and the
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fourth television channels is displayed. Also, in cases where
one or more fifth television channels refer to information of
the second television channel (or information of the third
television channel), channel identifying information indicat-
ing the second television channel (or the third television
channel) and the fifth television channels is displayed.

[0089] 1t is also preferred that information of one or more
main channel services and information of one or more
sub-channel services subordinate to one main channel ser-
vice be hierarchically described in one individual electronic
program guide produced by the individual electronic pro-
gram guide producing means or in the common electronic
program guide produced by the common electronic program
guide producing means, and the information of the main
channel services and the information of the sub-channel
services hierarchically described be displayed by the dis-
playing means as the individual electronic program guide or
the common electronic program guide.

[0090] Tt is also preferred that information of one or more
main television programs and information of one or more
television programs subordinate to one main television
program be hierarchically described in one individual elec-
tronic program guide produced by the individual electronic
program guide producing means or the common electronic
program guide produced by the common electronic program
guide producing means, and the information of the main
television programs and the information of the sub-televi-
sion programs hierarchically described be displayed by the
displaying means as the individual electronic program guide
or the common electronic program guide.

[0091] Inthe above configuration, information of the main
channel services (or the main television programs) and
information of the sub-channel services (or the sub-televi-
sion programs) are hierarchically described in one individual
electronic program guide or the common electronic program
guide and are displayed. Therefore, even though a large
number of channel services (or television programs) are
provided by one broadcast service provider, an electronic
program guide, in which the channel services (or television
programs) are hierarchically arranged, can be easily pro-
duced. Accordingly, the viewer can easily select one channel
service (or one television program) from the channel ser-
vices (or television programs) of the electronic program
guide.

[0092] Tt is also preferred that information of a main
television program and information of one or more sub-
television programs, subordinate to the main television
program, be hierarchically described in one individual elec-
tronic program guide produced by the individual electronic
program guide producing means or the common electronic
program guide produced by the common electronic program
guide producing means, the information of the main televi-
sion programs be displayed by the displaying means as the
individual electronic program guide, and the information of
the sub-television programs be displayed by the displaying
means as the individual electronic program guide or the
common electronic program guide in cases where the main
television program or a channel service of the main televi-
sion program described in the information of the main
television programs is selected.

[0093] In the above configuration, when information of
the main television program or a channel service of the main
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television program described in the information of the main
television programs is selected by the viewer, the informa-
tion of the television programs subordinate to the main
television program is automatically displayed. Therefore,
the viewer is not required to manually select each of the
sub-television programs.

[0094] 1t is also preferred that information of a main
television program and information of one or more televi-
sion programs subordinate to the main television program be
hierarchically described in one individual electronic pro-
gram guide produced by the individual electronic program
guide producing means or the common electronic program
guide produced by the common electronic program guide
producing means, a viewer attribute be described as infor-
mation related to each sub-television program, and a par-
ticular sub-television program be automatically displayed by
the displaying means, on condition that the viewer attribute
described as the information of the particular sub-television
program agrees with an attribute identified by the viewer, in
cases where the viewer selects the main television program.

[0095] In the above configuration, when the viewer selects
the information of the main television program, a particular
sub-television program is selected from among the sub-
television programs subordinate to the main television pro-
gram on condition that the viewer attribute of the particular
sub-television program agrees with an attribute selected by
the viewer, and the particular sub-television program is
automatically displayed. Therefore, the viewer can easily
watch his most favorite television program.

[0096] 1t is also preferred that information of a main
television program and information of one or more sub-
television programs subordinate to the main television pro-
gram be hierarchically described in one individual electronic
program guide produced by the individual electronic pro-
gram guide producing means or the common electronic
program guide produced by the common electronic program
guide producing means, a genre be described as information
of each sub-television program, and a particular sub-televi-
sion program be automatically displayed by the displaying
means, on condition that the genre described as the infor-
mation of the particular sub-television program agrees with
a viewer favorite genre, in cases where the viewer selects the
main television program.

[0097] In the above configuration, when the viewer selects
the information of the main television program, a particular
sub-television program is selected from among the sub-
television programs subordinate to the main television pro-
gram on condition that the genre of the particular sub-
television program agrees with a viewer selected favorite
genre, and the particular sub-television program is automati-
cally displayed. Therefore, the viewer can easily watch his
most favorite television program.

BRIEF DESCRIPTION OF THE DRAWINGS

[0098] The objects, features and advantages of the present
invention will be apparent from the following description
taken in conjunction with the accompanying drawings, in
which:

[0099] FIG. 1 shows a configuration of a conventional
digital broadcasting system composed of a central broad-
casting station system and a plurality of viewer’s terminals;
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[0100] FIG. 2 is an explanatory view showing a total
configuration of an electronic program information prepar-
ing and transmitting apparatus according to a first embodi-
ment of the present invention;

[0101] FIG. 3 shows an example of a service description
table (SDI) of a channel service ST100 described on an
individual level and an example of an event information
table (EIT) of the channel service ST100 described on the
individual level,

[0102] FIG. 4 shows an example of a service description
table (SDI) of a channel service ST100 described on a
general level and an example of an event information table
(EIT) of the channel service ST100 described on the general
level;

[0103] FIG. 5 shows an example of a common electronic
program guide of television programs provided by all broad-
cast service providers;

[0104] FIG. 6 shows an example of an individual elec-
tronic program guide of television programs provided by an
individual broadcast service provider;

[0105] FIG. 7 is an explanatory view showing a total
configuration of an electronic program information prepar-
ing and transmitting apparatus according to a second
embodiment of the present invention;

[0106] FIG. 8 is an explanatory view showing a total
configuration of an electronic program information prepar-
ing and transmitting apparatus according to a third embodi-
ment of the present invention;

[0107] FIG. 9 is a block diagram of an electronic program
information receiving terminal including an electronic pro-
gram guide producing apparatus according to a fourth
embodiment of the present invention;

[0108] FIG. 10 shows a bouquet association table (BAT)
and a network information table (NIT) in case of digital
video broadcasting (DVB) of European digital broadcast
standards;

[0109] FIG. 11 shows a program association table (PAT)
and a program map table (PMT) in case of MPEG2;

[0110] FIG. 12 shows an event information table (EIT)
and a service description table (SDT) in case of digital video
broadcasting (DVB) of European digital broadcast stan-
dards;

[0111] FIG. 13 shows one or more channel services,
general electronic program information and non-common
electronic program information transmitted to the receiving
terminal apparatus including an electronic program infor-
mation receiving apparatus as each transport stream;

[0112] FIG. 14 shows an example of an individual elec-
tronic program guide displayed according to the fourth
embodiment;

[0113] FIG. 15 is a block diagram of an electronic pro-
gram information receiving apparatus including an elec-
tronic program guide producing terminal according to a fifth
embodiment of the present invention;

[0114] FIG. 16 shows two bouquet association tables
(BATS) according to the fifth embodiment of the present
invention;



US 2004/0221307 Al

[0115] FIG. 17 shows a television channel automatic
selection, in which a television channel of a broadcasting
station “Fujisan” is automatically changed to a particular
television channel of a broadcasting station “Japan TV”
according to a default flag attached to a channel service of
the broadcasting station “Japan TV” when a viewer selects
the broadcasting station “Japan TV”, according to the fifth
embodiment;

[0116] FIG. 18 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to a sixth
embodiment of the present invention;

[0117] FIG. 19 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to a seventh
embodiment of the present invention;

[0118] FIG. 20 shows an event information table EIT, in
which event link information corresponding to an actual
television program actually broadcast is not described in a
column of the event link information and two event infor-
mation tables EIT in which event link information corre-
sponding to a virtual television program not actually broad-
cast is described in a column of the event link information,
according to the seventh embodiment FIG. 21 is a block
diagram of an electronic program information receiving
terminal including an electronic program guide producing
apparatus according to an eighth embodiment of the present
invention;

[0119] FIG. 22 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to a ninth
embodiment of the present invention;

[0120] FIG. 23 shows a television program table, in which
information of an HDTV program extending over three
television channels adjacent to each other is described,
according to the ninth embodiment;

[0121] FIG. 24 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to a tenth
embodiment of the present invention;

[0122] FIG. 25 shows a television program table, in which
information of an HDTV program extending over three
television channels separately positioned is highlighted,
according to the tenth embodiment;

[0123] FIG. 26 shows a plurality of event information
tables EIT, in which bandwidth information is described for
each television program, according to an eleventh embodi-
ment of the present invention;

[0124] FIG. 27 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to the elev-
enth embodiment of the present invention;

[0125] FIG. 28 shows a television program table, in which
a display width for information of one television program is
set for each television program, according to the eleventh
embodiment;

[0126] FIG. 29 shows an electronic program table, in
which a display width for television program information is
set for each television channel, according to a modification
of the eleventh embodiment;
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[0127] FIG. 30 shows a correspondence table indicating
the correspondence between each channel service type and
one display width according to a modification of the elev-
enth embodiment;

[0128] FIG. 31 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to a twelfth
embodiment of the present invention;

[0129] FIG. 32 shows an example of a three-dimensional
electronic program guide according to the twelfth embodi-
ment;

[0130] FIG. 33 shows an example of an electronic pro-
gram guide according to the twelfth embodiment;

[0131] FIG. 34 shows a plurality of television programs
displayed on a displaying unit one after another according to
the twelfth embodiment;

[0132] FIG. 35 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to a thirteenth
embodiment of the present invention;

[0133] FIG. 36 shows a plurality of television programs
displayed on a displaying unit one after another according to
the thirteenth embodiment;

[0134] FIG. 37 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to a four-
teenth embodiment of the present invention;

[0135] FIG. 38 shows an example of main channel ser-
vices and sub-channel-services according to a fifteenth
embodiment of the present invention;

[0136] FIG. 39 shows an example of transport streams in
which a plurality of channel services are carried;

[0137] FIG. 40 shows an example of a service description
table SDT of main channel services;

[0138] FIG. 41 shows an example of a service description
table SDT of main channel services and sub-channel ser-
vices;

[0139] FIG. 42 shows an example of an event information
table EIT of a main channel service;

[0140] FIG. 43 shows an example of an event information
table EIT of another main channel service;

[0141] FIG. 44 shows an example of event information
tables EIT of sub-channel services;

[0142] FIG. 45 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to the fif-
teenth embodiment;

[0143] FIG. 46 shows an example of transport streams in
which a plurality of channel services and electronic program
information of the channel services are carried, according to
a sixteenth embodiment of the present invention;

[0144] FIG. 47 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to the six-
teenth embodiment;
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[0145] FIG. 48 shows an example of transport streams in
which a plurality of channel services and electronic program
information of the channel services are carried, according to
a seventeenth embodiment of the present invention;

[0146] FIG. 49 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to the seven-
teenth embodiment;

[0147] FIG. 50 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to an eigh-
teenth embodiment of the present invention;

[0148] FIG. 51A shows an example of an electronic
program table of main channel services;

[0149] FIG. 51B shows an example of an electronic
program table of sub-channel services;

[0150] FIG. 52 shows an example of a service description
table SDT of main channel services and sub-channel ser-
vices, according to a nineteenth embodiment of the present
invention;

[0151] FIG. 53 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to the nine-
teenth embodiment;

[0152] FIG. 54 shows an example of a service description
table SDT of main channel services and sub-channel ser-
vices, according to a twentieth embodiment of the present
invention;

[0153] FIG. 55 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to the twen-
tieth embodiment;

[0154] FIG. 56 shows an example of a service description
table SDT of main channel services and sub-channel ser-
vices, according to a twenty-first embodiment of the present
invention; and

[0155] FIG. 57 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to the twenty-
first embodiment.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0156] Preferred embodiments of an electronic program
information preparing and transmitting apparatus and an
electronic program guide producing apparatus according to
the present invention are described with reference to the
drawings.

[0157] (First Embodiment)

[0158] FIG. 2 is an explanatory view showing a total
configuration of an electronic program information prepar-
ing and transmitting apparatus placed in a central broadcast-
ing station system according to a first embodiment of the
present invention.

[0159] As shown in FIG. 2, an electronic program infor-
mation preparing and transmitting apparatus 10 placed in a
central broadcasting station system comprises:
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[0160] an electronic program information preparing
unit 11, for preparing general electronic program
information described on a general level from elec-
tronic program information of a channel service
provided by an individual broadcast service provider
for each of a plurality of broadcast service providers,
means for preparing individual electronic program
information described on an individual level from
the electronic program information of the channel
service of each broadcast service provider, and
means for preparing TS specifying information indi-
cating a transport stream for each channel service;

[0161] an electronic program information outputting
unit 12 for outputting the pieces of general electronic
program information of the channel services pre-
pared in the preparing unit 11, the pieces of indi-
vidual electronic program information of the channel
services prepared in the preparing unit 11 and the
pieces of TS specifying information prepared in the
preparing unit 11; and

[0162] an electronic program information multiplex-
ing and modulating unit 13 for multiplexing and
modulating one piece of individual electronic pro-
gram information of a particular channel service of a
particular broadcast service provider and the pieces
of general electronic program information of other
broadcast service providers of channel services other
than the particular channel service output from the
outputting unit 12 to produce packets of combined
electronic program information carried in a transport
stream, which is indicated by the TS specifying
information of the particular broadcast service pro-
vider, for each piece of individual electronic program
information, and means for transmitting the packets
of each piece of combined electronic program infor-
mation to a plurality of viewer’s terminals.

[0163] An operation performed in the electronic program
information preparing and transmitting apparatus 10 of the
above configuration is described.

[0164] When each broadcast service provider intends to
provide electronic program information carried in a trans-
port stream (TS) for a plurality of viewer’s terminals,
individual electronic program information described on an
individual level corresponding to a high degree of detail is
prepared in an electronic program information preparing
unit 11 for each channel service (or each television channel)
of television programs provided by a specific broadcast
service provider according to both electronic program infor-
mation detailed degree setting information 11 and provider
service correspondence information 12. The individual level
corresponds to a high degree of detail. Also, general elec-
tronic program information described on a general level is
prepared in an electronic program information preparing
unit 11 for each channel service of television programs
provided by a corresponding broadcast service provider
according to the electronic program information detailed
degree setting information 11 and the provider service
correspondence information 12. The general level corre-
sponds to a low degree of detail. The individual electronic
program information described on the individual level and
the general electronic program information described on the
general level are prepared for each broadcast service pro-
vider.
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[0165] Electronic program information corresponding to
one channel service of one or more television programs
provided by one broadcast service provider indicates guide
(or attribute) information of the television programs and is
carried in one transport stream. The electronic program
information degree of detail setting information I1 indicates
a degree of detail for contents of the individual electronic
program information described on the individual level and a
degree of detail for contents of the general electronic pro-
gram information described on the general level. The pro-
vider service correspondence information 12 indicates the
correspondence between each broadcast service provider
and one channel service carried in one transport stream, and
the information 12 is included in the television program
scheduling information 13. Each transport stream corre-
sponds to one or more channel services selected by each
viewer.

[0166] In general, each broadcast service provider desires
to cause a viewer to watch the detailed contents of the
electronic program information of one or more television
programs provided by that broadcast service provider when
the viewer selects a particular channel service (or a particu-
lar television channel) of that broadcast service provider,
and each broadcast service provider desires to cause a
viewer to watch the brief contents of electronic program
information of one or more television programs provided by
that broadcast service provider when the viewer selects a
channel service (or a television channel) of another broad-
cast service provider.

[0167] Therefore, in cases where the particular electronic
program information provided by a particular broadcast
service provider is carried in a particular transport stream
corresponding to the particular broadcast service provider
and is transmitted to the viewer’s terminals, the particular
electronic program information prepared on the individual
level is carried in a particular transport stream of the
particular broadcast service provider and is transmitted to
the viewer’s terminals. In contrast, in cases where the
particular electronic program information provided by a
particular broadcast service provider is carried in transport
streams other than a particular transport stream of the
particular broadcast service provider and is transmitted to
the viewer’s terminals, the particular electronic program
information prepared on the general level is carried in each
of transport streams other than the particular transport
stream and is transmitted to the viewer’s terminals.

[0168] In the electronic program information preparing
unit 11, a service description table (SDT) and an event
information table (EIT) are prepared as electronic program
information corresponding to each channel service. The
service description table SDT is prepared according to the
provider service correspondence information 12, and the
event information table EIT is prepared according to the
television program scheduling information I3 and the elec-
tronic program information degree of detail setting infor-
mation I1.

[0169] In the electronic program information degree of
detail setting information I1, detailed contents of the elec-
tronic program information described on the individual level
and brief contents of the electronic program information
described on the general level are set for each channel
service. For example, in case of the electronic program
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information described on the individual level for a channel
service ST100, detailed guide information of a broadcast
service provider is listed on the individual level in the
service description table SDT corresponding to the channel
service ST100 of the broadcast service provider, and
detailed guide information of a plurality of television pro-
grams covering 7 days is listed on the individual level in the
event information table corresponding to the channel service
ST100 of that broadcast service provider. The service
description table and the event information table described
on the individual level for the channel service ST100 are, for
example, shown in FIG. 3. Also, as the electronic program
information described on the general level for the channel
service ST100, brief guide information of the broadcast
service provider is listed on the general level in the service
description table SDT corresponding to the channel service
ST100 of the broadcast service provider, and brief guide
information of a plurality of television programs broadcast
in one day is listed on the individual level in the event
information table corresponding to the channel service
ST100 of the broadcast service provider. The service
description table and the event information table described
on the general level for the channel service ST100 are, for
example, shown in FIG. 4.

[0170] In the same manner, the electronic program infor-
mation of a plurality of television programs covering over
14 days is described on the individual level for a channel
service ST101 of the television programs, and the electronic
program information of a plurality of television programs in
one day is described on the general level for the channel
service ST101.

[0171] In addition to the electronic program information,
TS specifying information, which indicates a particular
transport stream corresponding to the individual electronic
program information described on the individual level, is
prepared according to the provider service correspondence
information 12 for each channel service. For example, as
shown in FIG. 2, because a comment “the channel service
ST100 is carried in a transport stream TS1 and the channel
service ST101 is carried in a transport stream TS10” is
described in the provider service correspondence informa-
tion 12, the TS specifying information indicates:

[0172] (1) the transport stream TS1 for the electronic
program information which is described on the indi-
vidual level for the channel service ST100,

[0173] (2) transport streams other than the transport
stream TS1 for the electronic program information
which is described on the general level for the
channel service ST100,

[0174] (3) the transport stream TS10 for the elec-
tronic program information which is described on the
individual level for the channel service ST101, and

[0175] (4) transport streams other than the transport
stream TS10 for the electronic program information
which is described on the general level for the
channel service ST101.

[0176] The pieces of individual electronic program infor-
mation described on the individual level, the pieces of
general electronic program information described on the
general level and the pieces of TS specifying information
prepared in the electronic program information preparing
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unit 11 are sent to the electronic program information
multiplexing and modulating unit 13 through the electronic
program information outputting unit 12.

[0177] In the multiplexing and modulating unit 13, each
piece of individual electronic program information, which is
described on the individual level for a particular channel
service of a particular broadcast service provider, is multi-
plexed with pieces of general electronic program informa-
tion described on the general level for channel services of
broadcast service providers other than the particular broad-
cast service provider and are carried in a particular transport
stream specified by TS specifying information correspond-
ing to the individual electronic program information
described on the individual level.

[0178] For example, in cases where the channel service
ST100 corresponds to guide information of a plurality of
first television programs carried in the transport stream TS1
and in cases where the channel service ST101 corresponds
to guide information of a plurality of second television
programs carried in the transport stream TS10, the electronic
program information (SDT and EIT described in detail)
described on the individual level for the channel service
ST100 and the electronic program information (SDT and
EIT simply described) described on the general level for the
channel service ST101 are multiplexed with each other to be
carried in the transport stream TS1 corresponding to the first
television programs and are transmitted to the viewer’s
terminal, the electronic program information (SDT and EIT
described in detail) described on the individual level for the
channel service ST101 and the electronic program informa-
tion (SDT and EIT simply described) described on the
general level for the channel service ST100 are multiplexed
with each other to be carried in the transport stream TS10
corresponding to the second television programs and are
transmitted to the viewer’s terminal, and the electronic
program information (SDT and EIT simply described)
described on the general level for the channel services
ST100 and ST101 are multiplexed with each other to be
carried in each of transport streams, which correspond to
other television programs, other than the transport streams
TS1 and TS10, and are transmitted to the viewer’s terminal.

[0179] Accordingly, because individual electronic pro-
gram information corresponding to all channel services
provided by all broadcast service providers is not prepared,
but individual electronic program information correspond-
ing to one channel service of one television program pro-
vided by one broadcast service provider is prepared, and
carried in one transport stream, the data transmission band
required for each broadcast service provider can be effec-
tively used.

[0180] Also, detailed contents of the electronic program
information corresponding to a channel service of one or
more television programs provided by a particular broadcast
service provider are carried in a particular transport stream
and can be transmitted to the viewer’s terminals, and brief
contents of the electronic program information correspond-
ing to the channel service of the television programs pro-
vided by the particular broadcast service provider are carried
in each of transport streams other than the particular trans-
port stream and are transmitted to the viewer’s terminals.
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[0181] Therefore, when the viewer selects a particular
television channel corresponding to the particular transport
stream of the particular broadcast service provider, the
viewer can watch detail contents of the electronic program
information of the television programs provided by the
particular broadcast service provider. In contrast, when the
viewer selects a television channel not corresponding to the
particular transport stream of the particular broadcast service
provider, the viewer watches brief contents of the electronic
program information of the television programs provided by
the particular broadcast service provider.

[0182] In this embodiment, each broadcast service pro-
vider provides a group of television programs of only one
channel service (or one television channel). However, each
broadcast service provider can provide groups of television
programs for one or more channel services respectively
carried in one transport stream. For example, in cases where
a comment “a channel service ST100 of a broadcast service
provider “Fujisan” is carried in a transport stream TS1, a
channel service ST102 of the broadcast service provider
“Fujisan” is carried in a transport stream TS3 and the
channel service ST101 of a broadcast service provider
“Japan TV” is carried in a transport stream TS10” is
described in the provider service correspondence informa-
tion 12;

[0183] (1) electronic program information (SDT and
EIT described in detail) described on the individual
level for the channel service ST100 is carried in each
of the transport streams TS1 and TS3 of the broad-
cast service provider “Fujisan”,

[0184] (2) electronic program information (SDT and
EIT simply described) described on the general level
for the channel service ST100 is carried in each of
transport streams other than the transport streams
TS1 and TS3,

[0185] (3) electronic program information (SDT and
EIT described in detail) described on the individual
level for the channel service ST101 is carried in the
transport stream TS10 of the broadcast service pro-
vider “Japan TV”,

[0186] (4) general electronic program information
(SDT and EIT simply described) described on the
general level for the channel service ST101 is carried
in each of transport streams other than the transport
stream TS10,

[0187] (5) individual electronic program information
(SDT and EIT described in detail) described on the
individual level for the channel service ST102 is
carried in each of the transport streams TS1 and TS3
of the broadcast service provider “Fujisan”, and

[0188] (6) general electronic program information
(SDT and EIT simply described) described on the
general level for the channel service ST102 is carried
in each of transport streams other than the transport
streams TS1 and TS3.

[0189] Accordingly, detailed contents of the electronic
program information corresponding to a channel service of
all television programs provided by a particular broadcast
service provider can be carried in each of one or more
particular transport streams of the particular broadcast ser-
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vice provider and can be transmitted to the viewer’s termi-
nals, and brief contents of the electronic program informa-
tion corresponding to the channel service of the television
programs provided by the particular broadcast service pro-
vider are carried in each of transport streams other than the
particular transport streams of the particular broadcast ser-
vice provider and are transmitted to the viewer’s terminals.

[0190] Also, because brief contents of the general elec-
tronic program information corresponding to a plurality of
channel services of a plurality of broadcast service provid-
ers, other than a particular broadcast service provider, can be
obtained in each viewer’s terminal, in cases where pieces of
general electronic program information of the general level
carried in transport streams of broadcast service providers
are gathered, a common electronic program guide of the
television programs provided by all broadcast service pro-
viders can be produced in each viewer’s terminal. For
example, as shown in FIG. 5, pieces of electronic program
information of the general level provided by broadcast
service providers “Japan TV”, “NHK”, “TVS” and “Sun
TV are carried in a transport stream of a particular broad-
cast service provider “Fujisan”, pieces of electronic program
information of the general level provided by broadcast
service providers “Fujisan”, “NHK”, “TVS” and “Sun TV~
are carried in a transport stream of the broadcast service
provider “Japan TV?, so that a common electronic program
guide of the television programs provided by all broadcast
service providers “Fujisan”, “Japan TV”, “NHK”, “TVS”
and “Sun TV” can be produced from the pieces of electronic
program information of the general level provided by all
broadcast service providers “Fujisan”, “Japan TV”, “NHK?”,
“TVS” and “Sun TV”.

[0191] Also, because detailed contents of the electronic
program information corresponding to all channel services
of a particular broadcast service provider can be obtained in
each viewer’s terminal for each particular broadcast service
provider, an individual electronic program guide of the
television programs provided by one broadcast service pro-
vider can be produced from the individual electronic pro-
gram information of the broadcast service provider
described on the individual level in each viewer’s terminal
for each broadcast service provider. For example, as shown
in FIG. 6, when a viewer selects a television channel of the
broadcast service provider “TVS”, electronic program infor-
mation at the individual level provided by the broadcast
service provider “TVS” is received in the viewer’s terminal,
an individual electronic program guide of the television
programs provided by the broadcast service provider “TVS”
can be produced from the electronic program information of
the individual level provided by the broadcast service pro-
vider “TVS”.

[0192] Also, in this embodiment, the electronic program
information degree of detail setting information 11 sets
detailed contents of the electronic program information
described on the individual level and brief contents of the
electronic program information described on the general
level for each channel service. However, that the television
program scheduling information 13 can set detailed contents
of the electronic program information described on an
individual level and brief contents of the electronic program
information described on a general level for each channel
service.
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[0193] (Second Embodiment)

[0194] In this embodiment, electronic program informa-
tion is prepared in a preparing unit for each broadcast service
provider.

[0195] FIG. 7 is an explanatory view showing the total
configuration of an electronic program information prepar-
ing and transmitting apparatus placed in a central broadcast-
ing station system according to a second embodiment of the
present invention.

[0196] As shown in FIG. 7, an electronic program infor-
mation preparing and transmitting apparatus 20 placed in a
central broadcasting station system comprises:

[0197] the electronic program information preparing
unit 11 and the electronic program information out-
putting unit 12 arranged for each broadcast service
provider;

[0198] an electronic program information combining
unit 21 for receiving the pieces of electronic program
information and pieces of TS specifying information
from the preparing units 11 of all broadcast service
providers and combining the electronic program
information described on an individual level with
one or more pieces of electronic program informa-
tion described on general levels for each piece of
electronic program information described on the
individual level; and

[0199] an electronic program information multiplex-
ing and modulating unit 22 for multiplexing and
modulating each set of electronic program informa-
tion described on an individual level and pieces of
electronic program information described on general
levels combined by the combining unit 21 to produce
packets of electronic program information carried in
a transport stream indicated by the TS specifying
information corresponding to the electronic program
information described on the individual level and
transmitting the packets to viewer’s terminals.

[0200] Inthe above configuration, an operation performed
in the electronic program information preparing and trans-
mitting apparatus 20 is described.

[0201] In each electronic program information preparing
unit 11, a service description table (SDT) and an event
information table (EIT) corresponding to electronic program
information described on an individual level are prepared for
each channel service of one broadcast service provider
according to electronic program information detailed degree
setting information I1 and television program scheduling
information I3 of the broadcast service provider, indepen-
dent of the preparation of other pieces of electronic program
information performed in other electronic program informa-
tion preparing units 11. In this case, the degree of detail for
the electronic program information described on the indi-
vidual level is determined by each broadcast service pro-
vider, so that the degree of detail of the individual level is not
fixed.

[0202] Also, a service description table (SDT) and an
event information table (EIT) are prepared as an additional
portion of electronic program information described on a
general level for the channel service of the broadcast service
provider in each electronic program information preparing
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unit 11 according to the electronic program information
degree of detail setting information I1 and the television
program scheduling information I3 of the broadcast service
provider In this case, the degree of detail for the electronic
program information described on the general level is deter-
mined by each broadcast service provider, so that the degree
of detail of the general level is not fixed.

[0203] Also, TS specifying information indicating the
transport stream of the broadcast service provider is pre-
pared in each electronic program information preparing unit
11. The electronic program information described on an
individual level, the electronic program information
described on a general level and the TS specifying infor-
mation prepared in each electronic program information
preparing unit 11 are sent to the electronic program infor-
mation combining unit 21 through the electronic program
information outputting unit 12.

[0204] In the combining unit 21, provider service corre-
spondence information 12, indicating the correspondence
between each broadcast service provider and the channel
service, is recorded. Particular electronic program informa-
tion, which is described on an individual level for the
channel service of a particular broadcast service provider, is
combined with one or more pieces of electronic program
information, which are described on general levels for the
channel services of one or more broadcast service providers
other than the particular broadcast service provider, accord-
ing to the provider service correspondence information 12
for each particular broadcast service provider.

[0205] Thereafter, each set of electronic program infor-
mation described on an individual level and one or more
pieces of electronic program information described on a
general level(s) is sent with the TS, specifying information
corresponding to the electronic program information
described on an individual level, to the electronic program
information multiplexing and modulating unit 22. In the
multiplexing and modulating unit 22, each set of electronic
program information described on an individual level and
one or more pieces of electronic program information
described on a general level(s) is multiplexed and carried in
a particular transport stream indicated by the TS specifying
information corresponding to the electronic program infor-
mation described on an individual level.

[0206] Accordingly, the electronic program information
described on an individual level, for a channel service of the
particular broadcast service provider, can be carried with
one or more pieces of electronic program information
described on a general level(s) for channel services of
broadcast service providers other than the particular broad-
cast service provider in the particular transport stream
corresponding to television programs provided by the par-
ticular broadcast service provider. The electronic program
information described on an individual level and the elec-
tronic program information described on the general levels
are transmitted to viewer’s terminals in the same manner as
in the first embodiment.

[0207] Also, because each broadcast service provider can
prepare electronic program information independent of the
preparation of other pieces of electronic program informa-
tion performed by other broadcast service providers, even
though the preparation of the other pieces of electronic
program information is changed, each broadcast service
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provider can prepare electronic program information with-
out any adverse influence of the change on the other pieces
of electronic program information of the other broadcast
service providers.

[0208] Also, because the degree of detail of the electronic
program information prepared by each broadcast service
provider is determined by the broadcast service provider,
each broadcast service provider can arbitrarily set the degree
of detail for electronic program information described on an
individual level and the degree of detail for electronic
program information described on a general level.

[0209] (Third Embodiment)

[0210] Contents of a part of electronic program informa-
tion (or contents of common electronic program informa-
tion) are common to all broadcast service providers. In this
embodiment, the common electronic program information is
not prepared by each broadcast service provider but is
prepared in a common preparing unit, and electronic pro-
gram information (or non-common electronic program
information), other than the common electronic program
information, is prepared in the same manner as in the second
embodiment.

[0211] FIG. 8 is an explanatory view showing a total
configuration of an electronic program information prepar-
ing and transmitting apparatus located in a central broad-
casting station system according to the third embodiment of
the present invention.

[0212] As shown in FIG. 8, an electronic program infor-
mation preparing and transmitting apparatus 30 located in a
central broadcasting station system comprises:

[0213] a common electronic program information
preparing unit 31 for preparing contents (called
common electronic program information) common
to the pieces of electronic program information of all
broadcast service providers;

[0214] a common electronic program information
outputting unit 32 for outputting the common elec-
tronic program information;

[0215] an electronic program information preparing
unit 11 and an electronic program information out-
putting unit 12, arranged for each broadcast service
provider, for preparing non-common electronic pro-
gram information described on an individual level
and non-common electronic program information
described on a general level from contents of the
pieces of electronic program information other than
the common electronic program information for each
broadcast service provider and means for transmit-
ting the pieces of non-common electronic program
information;

[0216] an]electronic program information combining
unit 33 for receiving the non-common electronic
program information and TS specifying information
from each of the outputting units 12 of all broadcast
service providers, means for receiving the common
electronic program information from the outputting
unit 32 and means for combining the non-common
electronic program information, which is described
on an individual level for a channel service of a
particular broadcast service provider, with one or
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more pieces of non-common electronic program
information, which are described on general levels
for channel services of broadcast service providers
other than the particular broadcast service provider,
and the common electronic program information for
each piece of non-common electronic program infor-
mation described on an individual level; and

[0217] an electronic program information multiplex-
ing and modulating unit 34 for multiplexing and
modulating each set of non-common electronic pro-
gram information described on an individual level,
pieces of non-common electronic program informa-
tion described on general levels and the common
electronic program information combined with each
other by the combining unit 33 to produce packets of
electronic program information carried in a transport
stream indicated by the TS specifying information
corresponding to the non-common electronic pro-
gram information described on the individual level
and transmitting the packets to viewer’s terminals.

[0218] Inthe above configuration, an operation performed
in the electronic program information preparing and trans-
mitting apparatus 30 is described.

[0219] Contents (called common electronic program
information) common to the pieces of electronic program
information of all broadcast service providers is prepared in
a common electronic program information preparing unit
31. For example, a network information table (NIT) and
bouquet association table (BAT) are common to all broad-
cast service providers because the NIT or BAT is hardly
changed. In the NIT, tuning information used to select each
of transport streams included in a network is described. In
the BAT, names of channel services of all broadcast service
providers, names of all transport streams including the
channel services and names of bouquets are described in a
list. Each bouquet corresponds to one broadcast service
provider.

[0220] Also, contents (called non-common electronic pro-
gram information) of electronic program information other
than the common electronic program information are pre-
pared in the electronic program information preparing unit
11 of each broadcast service provider in the same manner as
in the second embodiment.

[0221] Thereafter, the common electronic program infor-
mation prepared in the unit 31 is sent to the electronic
program information combining unit 33 through the com-
mon electronic program information outputting unit 32, and
each piece of non-common electronic program information
is sent to the electronic program information combining unit
33 through the electronic program information outputting
unit 12.

[0222] In the combining unit 33, the non-common elec-
tronic program information, which is described on an indi-
vidual level for the channel service of a particular broadcast
service provider, pieces of non-common electronic program
information, which are described on general levels for
channel services of broadcast service providers other than
the particular broadcast service provider, and the common
electronic program information for each particular broadcast
service provider, are combined with each other. Thereafter,
each set of the non-common electronic program information
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described on an individual level, the pieces of non-common
electronic program information described on general levels
and the common electronic program information combined
with each other is multiplexed and modulated in the multi-
plexing and modulating unit 34 to produce packets of
electronic program information, and the packets are carried
in a particular transform stream, which is specified by the TS
specifying information corresponding to the non-common
electronic program information described on the individual
level and corresponds to one or more television programs
provided by the particular broadcast service provider, and
are transmitted to the viewer’s terminal.

[0223] Accordingly, because the common electronic pro-
gram information common to all broadcast service providers
is not prepared in the electronic program information pre-
paring unit 11 of each broadcast service provider but is
prepared in the common electronic program information
preparing unit 31, the work for preparing electronic program
information performed by each broadcast service provider
can be reduced.

[0224] Also, in cases where a time and date table (TDT)
is prepared by each broadcast service provider, there is a
probability that a time set by one broadcast service provider
differs from a time set by another broadcast service provider.
Therefore, the TDT should be prepared in the common
electronic program information preparing unit 31 as com-
mon electronic program information.

[0225] (Fourth Embodiment)

[0226] In a digital broadcast system, video and audio
signals indicating one or more television programs and a
group of program specific information (PSI) tables pre-
scribed according to the MPEG2 (or a group of service
information (SI) tables prescribed according to digital video
broadcasting (DVB) of European digital broadcast stan-
dards) are multiplexed and modulated to produce a digital
broadcast signal for each broadcast service provider (or for
each bouquet). Each digital broadcast signal is composed of
a plurality of packets, and each digital broadcast signal is
carried in a transport stream and is transmitted to viewer’s
terminals. The PSI or SI is repeatedly transmitted to the
viewer’s terminals. When contents of the PSI or SI are
renewed, a version number attached to the PSI or SI is
incremented.

[0227] FIG. 9 is a block diagram of an electronic program
information receiving terminal including an electronic pro-
gram guide producing apparatus according to a fourth
embodiment of the present invention.

[0228] As shown in FIG. 9, an electronic program infor-
mation receiving terminal 40 comprises:

[0229] an antenna 41 for receiving a plurality of
digital broadcast signals transmitted from the elec-
tronic program information preparing and transmit-
ting apparatus 10, 20 or 30. Each digital broadcast
signal is carried in one transport stream of one of a
plurality of broadcast service providers. Audio and
video signals of television programs provided by
each broadcast service provider are included in the
digital broadcast signal;

[0230] an electronic program guide producing appa-
ratus 42, for selecting one of the digital broadcast
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signals received by the antenna 41, reproducing
television programs from the selected digital broad-
cast signal and producing a common electronic pro-
gram guide common to all broadcast service provid-
ers and an individual electronic program guide of
each broadcast service provider from the selected
digital broadcast signal;

[0231] a remote control unit 43 for transmitting a
remote control signal selected by a viewer to the
electronic program guide producing apparatus 42 to
control the operation of the apparatus 42; and

[0232] a displaying unit 44, such as a television
monitor, for displaying the television programs
reproduced in the apparatus 42, displaying the com-
mon electronic program guide at any time (refer to
FIG. 5), and displaying the individual electronic
program guide of one broadcast service provider
(refer to FIG. 6) when a television program of a
channel service provided by the broadcast service
provider is displayed.

[0233] The electronic program guide producing apparatus
42 comprises:

[0234] a remote control signal receiving unit 51 for
receiving the remote control signal transmitted from
the remote control unit 43;

[0235] a tuner 52 for tuning the digital broadcast
signals received by the antenna 41 according to the
remote control signal to select a particular digital
broadcast signal of a particular broadcast service
provider from the digital broadcast signals;

0236] a demodulating unit 53 for demodulating the
g g
particular digital broadcast signal selected by the
tuner 52;

[0237] a demultiplexer 54 for demultiplexing the
particular digital broadcast signal demodulated in the
demodulating unit 53 to obtain video and audio
signals, individual electronic program information of
the particular broadcast service provider and pieces
of general electronic program information of broad-
cast service provider other than the particular broad-
cast service provider (a group of program specific
information (PSI) tables or a group of service infor-
mation (SI) tables) from the particular digital broad-
cast signal;

[0238] a section decoder 55 for decoding the PSI or
SI of the electronic program information;

[0239] an electronic program information storing unit
56 for storing the pieces of general electronic pro-
gram information and the individual electronic pro-
gram information decoded in the section decoder 55
each time a specific digital broadcast signal is
selected in the tuner 52;

[0240] an audio/video (A/V) signal decoder 57 for
decoding the video and audio signals obtained in the
demultiplexer 54 and outputting the decoded video
and audio signals to the displaying unit 44 to display
one or more television programs; and

[0241] a central processing unit (CPU) 58 for con-
trolling the remote control signal receiving unit 51,
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the tuner 52, the demodulating unit 53, the demul-
tiplexer 54 and the section decoder 55, controlling
the audio/video signal decoder 57 to display a par-
ticular television program provided by a particular
broadcast service provider on the displaying unit 44,
producing a common electronic program guide com-
mon to all broadcast service providers from the
pieces of general electronic program information of
the broadcast service providers stored in the storing
unit 56, producing an individual electronic program
guide of the particular broadcast service provider
from the individual electronic program information
of the particular broadcast service provider stored in
the storing unit 56, controlling the audio/video signal
decoder 57 to display an individual electronic pro-
gram guide of the particular broadcast service pro-
vider or the common electronic program guide on the
displaying unit 44 according to the remote control
signal received in the receiving unit 51.

[0242] Therefore, the CPU 58 functions as a common
electronic program guide producing means and an individual
electronic program guide producing means.

[0243] In the above configuration, the operation of the
electronic program guide producing apparatus 42 is
described.

[0244] When a viewer selects a particular broadcasting
station by operating a button of the remote control unit 43,
a particular digital broadcast signal of the particular broad-
casting station received in the antenna 41 is selected by the
tuner 52 according to a remote control signal of the unit 43.
Thereafter, the particular digital broadcast signal is demodu-
lated in the demodulating unit 53 and is demultiplexed in the
demultiplexer 54, so that video and audio signals, individual
electronic program information of the particular broadcast
service provider and pieces of general electronic program
information of broadcast service provider other than the
particular broadcast service provider (a group of program
specific information (PSI) tables or a group of service
information (SI) tables), are obtained from the particular
digital broadcast signal. The video and audio signals are
decoded in the audio/video signal decoder 57, and a plurality
of television programs provided by the particular broadcast
service provider are displayed one after another on the
displaying unit 44.

[0245] The tables PSI or SI of the electronic program
information (the pieces of general electronic program infor-
mation and the individual electronic program information of
the particular broadcast service provider) are decoded in the
section decoder 55 and stored in the electronic program
information storing unit 56. In this case, each table of the
electronic program information has a packet identification
number and/or a table identification number, and a packet
identification number of one table is written in another table.
Therefore, a plurality of packets corresponding to the elec-
tronic program information can be collected from a particu-
lar transport stream of the particular digital broadcast signal,
and types of the tables can be specified according to the table
identification numbers. Also, the tables (PSI or SI) of the
electronic program information are repeatedly received in
the apparatus 42, and a version number attached to each
table is checked by the CPU 58. Therefore, updated tables
such as a network information table (NIT), a service descrip-
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tion table (SDT) and an event information table (EIT) can
always be stored in the storing unit 56.

[0246] For example, in the case of a digital video broad-
casting (DVB) of the European digital broadcast standards,
the common electronic program information, such as a
bouquet association table (BAT) and a network information
table (MIT), is transmitted from the electronic program
information preparing and transmitting apparatus 30 and is
received in the electronic program guide producing appara-
tus 42. As shown in FIG. 10, one or more transport streams
corresponding to one network are listed in each NIT, and one
or more channel services of the broadcasting station of one
broadcast service provider (or one bouquet) are listed in
each BAT. In case of the MPEG2, as shown in FIG. 11, the
common electronic program information, such as a program
association table (PAT) and a program map table (PMT), is
transmitted from the electronic program information prepar-
ing and transmitting apparatus 30 and is received in the
electronic program guide producing apparatus 42.

[0247] Also, in case of the DVB, the non-common elec-
tronic program information, such as an event information
table (EIT) and a service description table (SDT), is trans-
mitted from the electronic program information preparing
and transmitting apparatus 30 and is received in the elec-
tronic program guide producing apparatus 42. The word
“event”, prescribed according to the digital video broadcast-
ing (DVB) of the European digital broadcast standards,
denotes a television program. As shown in FIG. 12, infor-
mation of one or more television programs of one channel
service carried in one transport stream is described in each
EIT, and one or more channel services of television pro-
grams carried in one transport stream are described in each
SDT.

[0248] Therefore, in case of the DVB, as shown in FIG.
13, three channel services of identification numbers ID1,
ID2 and ID3 of a broadcasting station Sb1, the BAT and NIT
of the common electronic program information and the SDT
and EIT of the non-common electronic program information
corresponding to the broadcasting station Sbl, are carried in
a transport stream TS20, three channel services of identifi-
cation numbers ID4, IDS and ID6 of a broadcasting station
Sb2, the BAT and NIT of the common electronic program
information and the SDT and EIT of the non-common
electronic program information corresponding to the broad-
casting station Sb2 are carried in a transport stream TS30,
and three channel services, of identification numbers ID7,
ID8 and ID9 of the broadcasting station Sb2, the BAT and
NIT of the common electronic program information and the
SDT and EIT of the non-common electronic program infor-
mation corresponding to the broadcasting station Sb2, are
carried in a transport stream TS40.

[0249] Thereafter, an individual electronic program guide,
made up of one or more television programs, is produced in
the CPU 58 by using the tables of the electronic program
information stored in the storing unit 56. In detail, the BAT
is extracted from the tables for each bouquet, a particular
bouquet corresponding to a particular television program
currently viewed by the viewer is specified, all particular
channel services corresponding to the particular bouquet are
specified by using a particular BAT of the particular bou-
quet, particular EIT and SDT corresponding to the particular
channel services are extracted from the tables, particular
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electronic program information corresponding to the par-
ticular channel services are extracted from the electronic
program information, and an individual electronic program
guide is produced according to the particular EIT and SDT
and the particular electronic program information. Thereaf-
ter, the individual electronic program guide of a particular
broadcast service provider, corresponding to the particular
television program currently watched by the viewer, is
displayed on the displaying unit 44.

[0250] An example of the individual electronic program
guide is shown in FIG. 14. The channel service identifica-
tion numbers (ID) ST4 to ST9 are obtained from the
particular SDT, and names of particular television programs,
broadcast start times of the particular television programs
and broadcasting durations of the particular television pro-
grams are obtained from the particular EIT.

[0251] Accordingly, when a viewer watches a particular
television program provided by a particular broadcast ser-
vice provider, an individual electronic program guide of that
particular broadcast service provider can be displayed.

[0252] Also, because an individual electronic program
guide of a particular broadcast service provider, correspond-
ing to a particular television program currently watched by
the viewer, is displayed, there is no probability that an
individual electronic program guide of a broadcast service
provider, that does not correspond to a particular television
program currently watched by the viewer, is erroneously
displayed, so that a conflict between individual broadcast
service providers can be avoided.

[0253] In this embodiment, electronic program informa-
tion is transmitted from an electronic program information
preparing and transmitting apparatus to the electronic pro-
gram guide producing apparatus 42 according to a satellite
communication or a terrestrial television broadcasting ser-
vice. However, the electronic program information can be
transmitted through another network system such as a tele-
phone circuit. Also, the electronic program information can
be recorded in a recording medium such as a digital versatile
disc (DVD) or a floppy disc (FD).

[0254] (Fifth Embodiment)

[0255] Each broadcasting station (or each broadcast ser-
vice provider) provides a plurality of television programs of
a plurality of channel services. That is, there are a plurality
of television channels corresponding to the channel services
for each broadcasting station.

[0256] In this embodiment, when a viewer selects a spe-
cific bouquet (or a specific broadcasting station), a specific
channel service is selected from a plurality of channel
services of the specific broadcasting station, so that a spe-
cific television channel corresponding to the specific channel
service is automatically selected.

[0257] FIG. 15 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to a fifth
embodiment of the present invention.

[0258] As shown in FIG. 15, an electronic program guide
producing apparatus 59 comprises:

[0259] the remote control signal receiving unit 51,
the tuner 52; the demodulating unit 53; the demul-
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tiplexer 54; the section decoder 55; the electronic
program information storing unit 56; the audio/video
signal decoder 57; and

[0260] a central processing unit (CPU) 60 for con-
trolling the remote control signal receiving unit 51,
the demodulating unit 53, the demultiplexer 54 and
the section decoder 55, controlling the audio/video
signal decoder 57 to display a particular television
program provided by the particular broadcast service
provider on the displaying unit 44, producing a
common electronic program guide common to all
broadcast service providers from the pieces of gen-
eral electronic program information of the several
broadcast service providers stored in the storing unit
56, producing an individual electronic program
guide of the particular broadcast service provider
from the individual electronic program information
of the particular broadcast service provider stored in
the storing unit 56, controlling the audio/video signal
decoder 57 to display an individual electronic pro-
gram guide of the particular broadcast service pro-
vider or the common electronic program guide on the
displaying unit 44 according to the remote control
signal received in the receiving unit 51, and control-
ling the tuner 52 to automatically select a specific
television channel of a specific broadcast service
provider in cases where a remote control signal
indicating the specific broadcast service provider is
received in the remote control signal receiving unit
51.

[0261] In the above configuration, the operation of the
electronic program guide producing apparatus 59 is
described with reference to FIG. 16 and FIG. 17.

[0262] A bouquet association table (BAT), in which a
default selection flag is attached to each channel service, is
transmitted from the electronic program information prepar-
ing and transmitting apparatus 10, 20 or 30 to the apparatus
59 for each broadcast service provider, and the BATs are
stored in the storing unit 56 in the same manner as in the
fourth embodiment. For example, bouquet association tables
of the broadcasting stations Sb1, and Sb2 are shown in FIG.
16. As shown in FIG. 16, because a default selection flag
attached to the channel service ST1 is set to “on” in the BAT
of the broadcasting station Sb1, the BAT indicates a pref-
erential selection of the channel service ST1.

[0263] Thereafter, when a viewer selects a particular
broadcasting station by using the remote control unit 43,
default selection flags of a particular bouquet association
table (BAT) corresponding to the particular broadcasting
station are checked by the CPU 60, and a particular televi-
sion channel corresponding to a particular channel service,
to which a default selection flag that is set to “on” is
attached, is automatically selected. An example of a default
selection is shown in FIG. 17.

[0264] As shown in FIG. 17, in cases where a viewer
desires a broadcasting station “Japan TV” when the viewer
watches a television program of a broadcasting station
“Fujisan”, the viewer pushes a button of the broadcasting
station “Japan TV” arranged in the remote control unit 43.
Thereafter, the CPU 60 checks the BAT of the broadcasting
station “Japan TV”, a channel service ST1 is specified
because a default flag attached to the channel service ST1 is

Nov. 4, 2004

set to “on”, and a television channel corresponding to the
channel service ST1 is automatically selected.

[0265] Thereafter, television programs and electronic pro-
gram information carried in a transport stream correspond-
ing to the particular channel service is selected in the tuning
unit 52. Therefore, a television program of the particular
television channel can be automatically displayed on the
displaying unit 44.

[0266] Accordingly, because each broadcast service pro-
vider can specify a particular television channel selected
from a plurality of television channels of the broadcast
service provider, the broadcast service provider can cause
the viewer to automatically select the most important tele-
vision channel as determined by the broadcast service pro-
vider.

[0267] (Sixth Embodiment)

[0268] In this embodiment, a program attribute indicating
an attribute of one television program is attached to an
identification number of each television program in a table
of the electronic program information.

[0269] FIG. 18 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to a sixth
embodiment of the present invention.

[0270] As shown in FIG. 18, an electronic program guide
producing apparatus 61 comprises:

[0271] the remote control signal receiving unit 51,
the tuner 52; the demodulating unit 53; the demul-
tiplexer 54; the section decoder 55; the audio/video
signal decoder 57;

[0272] anelectronic program information storing unit
62 for storing the PSI or SI of the electronic program
information decoded in the section decoder 55 and
storing an attribute set by a viewer; and

[0273] a central processing unit (CPU) 63 for con-
trolling the remote control signal receiving unit 51,
the tuner 52, the demodulating unit 53, the demul-
tiplexer 54 and the section decoder 55, comparing
the viewer identified attribute, stored in the storing
unit 62, with a program attribute, which is attached
to an identification number of each television pro-
gram corresponding to the particular broadcast ser-
vice provider in a table of the electronic program
information stored in the storing unit 62, selecting a
particular television program corresponding to a
particular program attribute matching with the
viewer attribute, controlling the audio/video signal
decoder 57 to display the particular television pro-
gram on the displaying unit 44, and controlling the
electronic program information storing unit 62 to
display an individual electronic program guide of the
particular broadcast service provider on the display-
ing unit 44 by extracting particular tables, corre-
sponding to the particular broadcast service provider,
from the tables stored in the storing unit 62 accord-
ing to the remote control signal received in the
receiving unit 51.

[0274] In the above configuration, an attribute set by a
viewer is stored in advance in the electronic program
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information storing unit 62. The viewer attribute indicates
the taste of a viewer, features of the viewer and the like.
When the viewer selects a particular broadcast service
provider by using the remote control unit 43, a particular
table, in which identification numbers so of a plurality of
television programs provided by the particular broadcast
service provider are listed, is stored in the storing unit 62 in
the same manner as in the fourth embodiment. In this case,
a program attribute indicating an attribute of one television
program is attached to the identification number of each
television program in the particular table.

[0275] Thereafter, a particular television program corre-
sponding to a particular program attribute matching with the
viewer attribute is selected from the program attributes in
the CPU 63, and the particular television program of a
particular television channel is displayed on the displaying
unit 44.

[0276] Accordingly, a particular program attribute match-
ing with the viewer attribute can be selected, and a particular
television program corresponding to the particular program
attribute can be automatically displayed. Therefore, the
viewer can automatically select the particular television
program suitable for a particular attribute of the viewer.

[0277] (Seventh Embodiment)

[0278] In this embodiment, a program service genre indi-
cating the genre of a particular television program is
attached to an identification number of each television
program in a table of the electronic program information.

[0279] FIG. 19 is a block diagram of an electronic pro-
gram information receiving terminal, including an electronic
program guide producing apparatus, according to a seventh
embodiment of the present invention.

[0280] As shown in FIG. 19, an electronic program guide
producing apparatus 71 comprises:

[0281] the remote control signal receiving unit 51,
the tuner 52; the demodulating unit 53; the demul-
tiplexer 54; the section decoder 55; the audio/video
signal decoder 57;

[0282] an electronic program information storing unit
72 for storing the PSI or SI of the electronic program
information decoded in the section decoder 55 and
storing a viewer service genre set by a viewer; and

[0283] a central processing unit (CPU) 73 for con-
trolling the remote control signal receiving unit 51,
the tuner 52, the demodulating unit 53, the demul-
tiplexer 54 and the section decoder 55, comparing
the viewer service genre stored in the storing unit 72
with a program service genre which is attached to an
identification number of each television program
corresponding to the particular broadcast service
provider in a table of the electronic program infor-
mation stored in the storing unit 72, selecting a
particular television program corresponding to a
particular program service genre agreeing with the
viewer service genre, controlling the audio/video
signal decoder 57 to display the particular television
program on the displaying unit 44, and controlling
the electronic program information storing unit 72 to
display an individual electronic program guide of the
particular broadcast service provider on the display-
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ing unit 44 by extracting particular tables corre-
sponding to the particular broadcast service provider
from the tables stored in the storing unit 72 accord-
ing to the remote control signal received in the
receiving unit 51.

[0284] In the above configuration, a service genre, which
is set by a viewer or is judged according to program viewing
records of the viewer, is stored in advance in the electronic
program information storing unit 72. The viewer service
genre indicates a service genre desired by a viewer. For
example, a movie genre, a sports genre, a music genre or the
like is set as the viewer service genre.

[0285] When the viewer selects a particular broadcast
service provider by using the remote control unit 43, a
particular table, in which identification numbers of a plu-
rality of television programs provided by the particular
broadcast service provider are listed, is stored in the storing
unit 72 in the same manner as in the fourth embodiment. In
this case, a program service genre indicating a service genre
of one television program is attached to the identification
number of each television program in the particular table.

[0286] Thereafter, a particular television program corre-
sponding to a particular program service genre agreeing with
the viewer identified genre is selected from the program
service genres in the CPU 73, and a particular television
program of a particular television channel in that genre is
displayed on the displaying unit 44.

[0287] Accordingly, because a particular program service
genre agreeing with the viewer service genre can be selected
and because a particular television program corresponding
to the particular program service genre is displayed, the
viewer can automatically select the particular television
program belonging to a service genre suitable for the taste of
the viewer.

[0288] (Eighth Embodiment)

[0289] In cases where a high definition television (HDTV)
program is transmitted from a central broadcasting station
system to viewer’s terminals, because a transmission band
of the HDTV program is so wide as to extend over three
transmission bands of three standard television programs,
the HDTV program, corresponding to three television chan-
nels of one transport stream, is transmitted after the three
standard television programs corresponding to the three
television channels are transmitted. In this case, an event
information table (EIT) of one channel service is prepared as
a table of electronic program information in the central
broadcasting station system for each of the three television
channels. Assuming that information of the HDTV program
is described in each of the three event information tables
(EITs) corresponding to the three television channels, the
transmission band for the electronic program information
cannot be efficiently used.

[0290] To prevent this problem in this embodiment, infor-
mation of the HDTV program is described in one event
information table (EIT), and event link information is writ-
ten in the other two event information tables (EITS).

[0291] FIG. 20 shows three event information tables
(EITs) prepared in the electronic program information pre-
paring and transmitting apparatus 10, 20 or 30 according to
an eighth embodiment of the present invention.
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[0292] Asshown in FIG. 20, in cases where three standard
television programs identified by identification numbers
TP35, TP51 and TP61 are transmitted from a central broad-
casting station system before an HDTV program corre-
sponding to three standard television programs is transmit-
ted from the central broadcasting station system, three
particular event information tables (EITs) of channel ser-
vices ST6, ST7 and ST8 are transmitted from the apparatus
10, 20 or 30. The HDTV program is identified by an
identification number TP40 in the event information table
(EIT) of the channel service ST6, the HDTV program is
identified by an identification number TP52 in the event
information table (EIT) of the channel service ST7, and the
HDTYV program is identified by an identification number
TP62 in the event information table (EIT) of the channel
service STS.

[0293] In each particular event information table, a col-
umn of event link information is arranged. In the particular
event information table (EIT) of the channel service ST,
information (for example, a title of the HDTV program, a
broadcasting start time of the HDTV program and a duration
of broadcasting of the HDTV program) of the HDTV
program is described in columns of the television program
identification number TP40. Therefore, the television pro-
gram TP40 is called an actual television program actually
broadcast.

[0294] In each of the particular event information tables
(EITs) of the channel service ST7 and ST8, information of
the HDTV program is not described, but event link infor-
mation “refer to event TP40 of channel service ST6 of
transport stream TS30” is described in the column of event
link information. Therefore, the television programs TP52
and TP62 are respectively called virtual television programs
not actually broadcast.

[0295] FIG. 21 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to the eighth
embodiment of the present invention.

[0296] As shown in FIG. 21, an electronic program guide
producing apparatus 81 comprises:

[0297] the remote control signal receiving unit 51,
the tuner 52; the demodulating unit 53; the demul-
tiplexer 54; the section decoder 55; the electronic
program information storing unit 56; the audio/video
signal decoder 57; and

[0298] a central processing unit (CPU) 82 for con-
trolling the remote control signal receiving unit 51,
the tuner 52, the demodulating unit 53, the demul-
tiplexer 54 and the section decoder 55, controlling
the audio/video signal decoder 57 to display a par-
ticular television program of the particular broadcast
service provider on the displaying unit 44, control-
ling the electronic program information storing unit
56 to store electronic program information corre-
sponding to each channel service, displaying an
event information table on the displaying unit 44 in
cases where event link information is attached to the
event information table, and producing an individual
electronic program guide of the particular broadcast
service provider while removing all virtual television
programs from a broadcasting schedule of television
programs of the particular broadcast service pro-
vider.
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[0299] In the above configuration, in cases where a par-
ticular event information table (EIT), in which event link
information is described, is detected by the CPU 82 from the
electronic program information stored in the storing unit 56,
because a particular television program corresponding to the
event link information is a virtual television program not
actually broadcast, the particular television program is
removed from the broadcasting schedule of television pro-
grams, and an individual electronic program guide of the
particular broadcast service provider is produced while
using the broadcasting schedule of television programs.

[0300] Also, the particular event information table (EIT) is
displayed on the displaying unit 44 to inform a viewer that
a television program corresponding to the event link infor-
mation is a virtual television program not actually broadcast.

[0301] Also, in cases where the viewer specifies the virtual
television program, of which the identification number is
displayed, by using the remote control unit 43, an HDTV
program corresponding to the virtual television program is
displayed on the displaying unit 44.

[0302] Accordingly, even though an HDTV program is
broadcast, because each virtual television program not actu-
ally broadcast can be specified by event link information,
information of the virtual television program can be auto-
matically removed from an individual electronic program
guide. Therefore, the viewer can watch the individual elec-
tronic program guide in which information of the virtual
television program has been removed, and the data trans-
mission band for the electronic program information can be
efficiently used.

[0303] Also, in the same manner, information of the
virtual television program can be automatically removed
from a common electronic program guide.

[0304] In this embodiment, each virtual television pro-
gram not actually broadcast is specified according to the
event link information attached to the event information
table (EIT). However, a table of television programs corre-
sponding to the same HDTV program can be prepared. In
this case, each virtual television program can be specified
according to the table.

[0305] (Ninth Embodiment)

[0306] In this embodiment, in cases where an HDTV
program, extending over a plurality of television channels
adjacent to each other, is broadcast to each viewer’s termi-
nal, a plurality of areas of the television channels are
combined into a linked area in an electronic program guide
(an individual electronic program guide or a common elec-
tronic program guide), and a guide of the HDTV program is
described in the linked area of the electronic program guide.

[0307] FIG. 22 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to a ninth
embodiment of the present invention.

[0308] As shown in FIG. 22, an electronic program guide
producing apparatus 91 comprises:

[0309] the remote control signal receiving unit 51,
the tuner 52; the demodulating unit 53; the demul-
tiplexer 54; the section decoder 55; the electronic
program information storing unit 56; the audio/video
signal decoder 57; and
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[0310] a central processing unit (CPU) 92 for con-
trolling the remote control signal receiving unit 51,
the tuner 52, the demodulating unit 53, the demul-
tiplexer 54 and the section decoder 55, controlling
the audio/video signal decoder 57 to display a par-
ticular television program of the particular broadcast
service provider on the displaying unit 44, control-
ling the electronic program information storing unit
56 to store electronic program information corre-
sponding to each channel service, producing an
electronic program guide, in which information of an
HDTYV program extending over a plurality of tele-
vision channels adjacent to each other is described in
a linked area extending over guide areas of the
television channels, in cases where event link infor-
mation is described in one or more event information
tables, and displaying the electronic program guide
on the displaying unit 44.

[0311] In the above configuration, in cases where one or
more event information tables EIT (refer to FIG. 20), in
which event link information is described, are detected in the
CPU 92 because an HDTV program extending over three
television channels adjacent to each other is broadcast an
electronic program guide, in which a guide of the HDTV
program is described in a linked area extending over guide
areas of the television channels, is produced. For example,
as shown in FIG. 23, in cases where an HDTV program
extending over three television channels, CH6, CH7 and
CHS, is broadcast, a guide of the HDTV program is
described in a linked area extending over guide areas of the
television channels CH6, CH7 and CHS8 in the electronic
program guide. Thereafter, the electronic program guide is
displayed.

[0312] Accordingly, even though the data transmission
band of an HDTV program extends over those channels over
which a plurality of standard television programs is usually
broadcast, because a guide to the HDTV program is
described in a linked area extending over guide areas of a
plurality of television channels used for standard television
programs, the viewer can easily watch the electronic pro-
gram guide.

[0313] In this embodiment, the event link information is
described in one or more event information tables (EITs) to
recognize that one or more virtual television programs are
the same as the HDTV program. However, a table of
television programs corresponding to the same HDTV pro-
gram can be prepared. In this case, each virtual television
program can be specified according to the table.

[0314] (Tenth Embodiment)

[0315] In this embodiment, in cases where an HDTV
program extending over a plurality of television channels is
broadcast in each viewer’s terminal, a guide to the HDTV
program is described in the guide area of each television
channel even though event link information is described in
each event information table (EIT) of channel services
corresponding to the television channels, and the HDTV
program guide described in each guide area is highlighted
when a viewer selects one of the HDTV program guides
displayed on the displaying unit 44.

[0316] FIG. 24 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic

Nov. 4, 2004

program guide producing apparatus according to a tenth
embodiment of the present invention.

[0317] As shown in FIG. 24, an electronic program guide
producing apparatus 101 comprises:

[0318] the remote control signal receiving unit 51,
the tuner 52; the demodulating unit 53; the demul-
tiplexer 54; the section decoder 55; the electronic
program information storing unit 56; the audio/video
signal decoder 57; and

[0319] a central processing unit (CPU) 102 for con-
trolling the remote control signal receiving unit 51,
the tuner 52, the demodulating unit 53, the demul-
tiplexer 54 and the section decoder 55, controlling
the audio/video signal decoder 57 to display a par-
ticular television program of the particular broadcast
service provider on the displaying unit 44, control-
ling the electronic program information storing unit
56 to store electronic program information corre-
sponding to each channel service, producing an
electronic program guide, in which information of an
HDTYV program extending over a plurality of tele-
vision channels is described in a guide area of each
television channel, in cases where event link infor-
mation is described in one or more event information
tables, displaying the electronic program guide on
the displaying unit 44, and highlighting the HDTV
program guide described in each guide area when a
viewer selects one of the HDTV program guides
displayed on the displaying unit 44.

[0320] In the above configuration, in cases where one or
more event information tables EIT (refer to FIG. 20), in
which event link information is described, are detected in the
CPU 102, because an HDTV program extending over a
plurality of television channels is broadcast an electronic
program guide, in which guide information of the HDTV
program is described in a guide area of each television
channel, is produced and displayed. Thereafter, when a
viewer selects one of the HDTV program guides displayed
on the displaying unit 44 by using the remote control unit 43,
all guides of the HD'TV program described in the guide areas
of the television channels are highlighted.

[0321] For example, as shown in FIG. 25, in cases where
an HDTV program extending over three television channels,
for example CH1, CH2 and CH4, is broadcast information
of the HDTV program is described in each guide area of the
television channels CH1, CH2 and CH4 in the electronic
program guide. Thereafter, the electronic program guide is
displayed. When a viewer selects one HDTV program guide
of one of the television channels CH1, CH2 or CH4, all
HDTYV program guides of the television channels CH1, CH2
and CH4 are highlighted.

[0322] Accordingly, because all HDTV program guides
are highlighted by selecting one HDTV program guide, the
viewer can easily recognize all television channels corre-
sponding to the HDTV program. In particular, even though
the television channels corresponding to the HDTV program
are separately positioned in the electronic program guide,
the viewer can quickly recognize all television channels
corresponding to the HDTV program. Therefore, the viewer
can easily watch the electronic program guide.

[0323] In this embodiment, the event link information is
described in one or more event information tables (EITs) to
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recognize that one or more virtual television programs are
the same as the HDTV program. However, a table of
television programs corresponding to the same HDTV pro-
gram can be prepared. In this case, each virtual television
program can be specified according to the table.

[0324] (Eleventh Embodiment)

[0325] In this embodiment, a bandwidth in data transmis-
sion of one television program from a central broadcasting
station system to the receiving terminal apparatus of each
viewer is described as bandwidth information for each
television program in an event information table (EIT) of
electronic program information. When the event information
table (EIT) is received in each receiving terminal apparatus,
information about each television program is displayed on
condition that the display width of each television program
information is proportional to the bandwidth of the televi-
sion program.

[0326] The transmission bandwidth is expressed by a data
transfer rate (bits per second), so that the bandwidth infor-
mation of each television program indicates the display
quality of the television program. An event information table
(EIT) of the channel service ST4 and an event information
table (EIT) of the channel service (ST5) are shown in FIG.
26 as an example.

[0327] FIG. 27 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to an eleventh
embodiment of the present invention.

[0328] As shown in FIG. 27, an electronic program guide
producing apparatus 111 comprises:

[0329] the remote control signal receiving unit 51,
the tuner 52; the demodulating unit 53; the demul-
tiplexer 54; the section decoder 55; the electronic
program information storing unit 56; the audio/video
signal decoder 57; and

[0330] a central processing unit (CPU) 112 for con-
trolling the remote control signal receiving unit 51,
the tuner 52, the demodulating unit 53, the demul-
tiplexer 54 and the section decoder 55, controlling
the audio/video signal decoder 57 to display a par-
ticular television program of the particular broadcast
service provider on the displaying unit 44, control-
ling the electronic program information storing unit
56 to store electronic program information corre-
sponding to each channel service, producing an
electronic program guide, in which information of
each television program is arranged on condition that
a display width of each television program informa-
tion is proportional to a bandwidth of the television
program, in cases where bandwidth information is
described for each television program of each event
information table, and displaying the electronic pro-
gram guide on the displaying unit 44.

[0331] Inthe above configuration, in cases where an event
information table (EIT), in which bandwidth information
indicating a transmission bandwidth is described for each
television program, is received and stored in the storing unit
56 for each channel service, an electronic program guide, in
which information of each television program, having a
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display width proportional to the transmission bandwidth of
the television program is displayed, is produced and is
displayed.

[0332] For example, because bandwidth information indi-
cating a wide bandwidth of 18 Mbps is described for each of
the television programs “morning news” and “morning
world” in the event information tables (EIT) shown in FIG.
26, as shown in FIG. 28, information about ecach of the
television programs “morning news” and “morning world”
in an electronic program guide has a wide display width.

[0333] Accordingly, when a viewer watches an electronic
program guide, because a display width of information of
each television program is proportional to the bandwidth of
the television program, the viewer can visibly recognize the
display quality of the television program, so that the viewer
can utilize the electronic program guide for the selection of
one or more television programs.

[0334] In this embodiment, bandwidth information is
described for each television program in the event informa-
tion tables (EIT) of the electronic program information.
However, bandwidth information can be described for each
channel service corresponding to one television channel in
the service description table (SDT) of the electronic program
information. In this case, as shown in FIG. 29, an ¢lectronic
program guide, in which the display width for information
about a plurality of television programs corresponding to
one television channel is set for each television channel, is
displayed, so that the viewer can visibly recognize the
display quality of television programs for each television
channel. Also, bandwidth information can be included in the
audio and video signals of each television program and the
bandwidth information can be extracted from the audio and
video signals in the A/V decoder 57.

[0335] Also, in this embodiment, the display quality of
each television program is indicated by the display width of
information about the television program. However, it is
appropriate that a colored mark or an icon indicating the
display quality of each television program be displayed
according to the bandwidth information of the television
program.

[0336] Also, in this embodiment, bandwidth information,
indicating the display quality of each television program, is
transmitted from the central broadcasting station system to
each electronic program guide producing apparatus 111.
However, the channel service type of each television chan-
nel should be described in the service description tables
(SDT) and a display width indicating the display quality of
each television program should be determined according to
a correspondence table indicating the correspondence
between each channel service type and one display width
(refer to FIG. 30). The correspondence table indicating the
correspondence between each channel service type. and one
display width is stored in advance in the storing unit 56 or
is transmitted with the electronic program information.
Therefore, when a channel service type of one television
channel is received in the apparatus 111, a display width
corresponding to the channel service type is determined in
the CPU 113, and information of television programs cor-
responding to the television channel is displayed at the
display width.
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[0337] (Twelfth Embodiment)

[0338] In this embodiment, a three-dimensional electronic
program guide (or a three-dimensional common electronic
program guide) composed of a broadcast service provider, a
broadcasting schedule and a television channel is displayed.

[0339] FIG. 31 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to a twelfth
embodiment of the present invention.

[0340] As shown in FIG. 31, an electronic program guide
producing apparatus 121 comprises:

[0341] the remote control signal receiving unit 51,
the tuner 52; the demodulating unit 53; the demul-
tiplexer 54; the section decoder 55; the electronic
program information storing unit 56; the audio/video
signal decoder 57; and

[0342] a central processing unit (CPU) 122 for con-
trolling the remote control signal receiving unit 51,
the tuner 52, the demodulating unit 53, the demul-
tiplexer 54 and the section decoder 55, controlling
the audio/video signal decoder 57 to display a par-
ticular television program of the particular broadcast
service provider on the displaying unit 44, control-
ling the electronic program information storing unit
56 to store electronic program information corre-
sponding to each channel service, producing a three-
dimensional electronic program guide, in which
information of each television program is arranged in
a three-dimensional area formed by a television
channel axis, a broadcasting time axis and a broad-
cast service provider axis on condition that a display
width of each television program information in the
television channel axis is proportional to a band-
width of the television program, in cases where
bandwidth information is described for each televi-
sion program of each event information table, and
displaying an oblique projective figure of the three-
dimensional electronic program guide on the dis-
playing unit 44.

[0343] Inthe above configuration, in cases where an event
information table (EIT), in which bandwidth information
indicating a transmission bandwidth is described for each
television program, is received and stored in the storing unit
56 for each channel service, a three-dimensional electronic
program guide, in which information about each television
program is arranged in a three-dimensional area formed by
a television channel axis, a broadcasting time axis and a
broadcast service provider axis, is produced on condition
that a display width of each television program information
in the television channel axis is proportional to a bandwidth
of the television program. Thereafter, an oblique projective
figure of the three-dimensional electronic program guide is
displayed on the displaying unit 44.

[0344] An example of the three-dimensional electronic
program guide is shown in FIG. 32. As shown in FIG. 32,
the television channel for each television program is
expressed in an X direction, a broadcast service provider of
each television program is expressed in a Y direction, a
broadcasting time of each television program is expressed in
a Z direction, and a display width of each television program
in the X direction is proportional to the bandwidth of the
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television program. Also, a promotion figure for each tele-
vision program, placed on the furthest right side, is dis-
played on a Y-Z plane. The promotion figure is included in
the electronic program information transmitted from the
central broadcasting station system and is displayed as an
advertisement of broadcast service provider.

[0345] Accordingly, the viewer can easily recognize the
broadcast service provider of each television program by
watching the three-dimensional electronic program guide.
Also, the viewer can watch the promotion figure for each
television program.

[0346] In this embodiment, the television channel of each
television program is expressed in the X direction. However,
the arrangement of the television channel, the broadcast
service provider and the broadcasting time is not limited to
the three-dimensional electronic program guide shown in
FIG. 32. For example, the broadcast service provider of
each television program can be expressed in the X direction
while also expressing the display width proportional to the
bandwidth of each television program in the X direction.

[0347] Also, the channel of the television programs that
are placed on the furthest right side can be changed to
another television channel.

[0348] (Thirteenth Embodiment)

[0349] When the viewer desires to determine a particular
television program, the viewer selects a plurality of televi-
sion channels one after another to watch a plurality of
television programs broadcast at the same time one after
another while watching the electronic program guide of the
television programs. In cases where an HDTV program
extending over a plurality of television channels is broadcast
to each viewer’s terminal, information about the HDTV
program is described in a plurality of guide areas of a
plurality of television channels as in the ninth and tenth
embodiments. Therefore, a television channel corresponding
to the HDTV program is selected many times when the
viewer desires to determine a particular television program.

[0350] Forexample, in cases where the electronic program
guide shown in FIG. 33 is displayed on the displaying unit
44, the viewer selects a plurality of television channels CH1
to CHS one after another to watch a plurality of television
programs TP100, TP105 and TP104 broadcast in the same 4
o’clock slot one after another. In this case, when the viewer
operates the remote control unit 43 to move a cursor
displayed on the displaying unit 44 from the channel CH1 on
the left side to the channel CHS on the right side, the channel
CH1 (television program TP100), the channel CH2 (HDTV
program TP105), the channel CH3 (HDTV program TP105),
the channel CH4 (HDTV program TP105) and the channel
CHS (television program TP104) are selected in that order.
Therefore, the HDTV program TP105 is displayed three
times on the displaying unit 44.

[0351] In this embodiment, as shown in FIG. 34, the
selection of the television channels CH3 and CH4 is omitted,
and the channel CH1 (television program TP100), the chan-
nel CH2 (HDTV program TP105) and the channel CHS
(television program TP104) are sclected in that order, and
the television program TP100, the television program TP105
and the television program TP104 are displayed on the
displaying unit 44 in that order.
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[0352] FIG. 35 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to a thirteenth
embodiment of the present invention.

[0353] As shown in FIG. 35, an electronic program guide
producing apparatus 131 comprises:

[0354] the remote control signal receiving unit 51,
the tuner 52; the demodulating unit 53; the demul-
tiplexer 54; the section decoder 55; the electronic
program information storing unit 56; the audio/video
signal decoder 57; and

[0355] a central processing unit (CPU) 132 for con-
trolling the remote control signal receiving unit 51,
the tuner 52, the demodulating unit 53, the demul-
tiplexer 54 and the section decoder 55, controlling
the audio/video signal decoder 57 to display a par-
ticular television program of the particular broadcast
service provider on the displaying unit 44, control-
ling the electronic program information storing unit
56 to store electronic program information corre-
sponding to each channel service, producing an
electronic program guide, in which information of an
HDTYV program extending over a plurality of tele-
vision channels adjacent to each other is described in
a linked area extending over guide areas of the
television channels, in cases where event link infor-
mation is described in one or more event information
tables, displaying the electronic program guide on
the displaying unit 44, selecting a plurality of tele-
vision channels, which are specified by a cursor
moved on information of a plurality of television
programs in the electronic program guide, one after
another while selecting only one television channel
from a plurality of television channels corresponding
to an HDTV program, and displaying the television
programs of the selected television channels one
after another.

[0356] In the above configuration, as shown in FIG. 33,
even though information about an HDTV program extend-
ing over a plurality of television channels is described in the
guide areas of the television channels, the television channel
corresponding to the HDTV program is not selected in
duplicate. Therefore, as shown in FIG. 34, the television
channel CH2 is only selected from among the television
channels CH2, CH3 and CH4 corresponding to the HDTV
program TP10S.

[0357] Accordingly, the viewer does not watch the HDTV
program in duplicate, so that the viewer can efficiently
determine the television channel of a particular television
program.

[0358] In this embodiment, an identification number such
as TP100 is described as service identifying information of
each television program in the electronic program table.
However, the title of each television program or the logotype
of each television program can be described as service
identifying information.

[0359] Also, information about the HDTV program is
described in the linked area according to the ninth embodi-
ment. However, information about the HDTV program
extending over a plurality of television channels is described
in the guide area of each television channel according to the
tenth embodiment.
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[0360] (Fourteenth Embodiment)

[0361] Inthe thirteenth embodiment, as shown in FIG. 34,
the numbers of the television channels are not displayed in
serial order. Therefore, the viewer cannot easily realize the
selection of the television channels.

[0362] In the fourteenth embodiment, in cases where an
HDTV program extending over a plurality of television
channels is displayed on the displaying unit 44, as shown in
FIG. 36, the numbers of all television channels correspond-
ing to the HDTV program are displayed with the HDTV
program.

[0363] FIG. 37 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to a four-
teenth embodiment of the present invention.

[0364] As shown in FIG. 37, an electronic program guide
producing apparatus 141 comprises:

[0365] the remote control signal receiving unit 51,
the tuner 52; the demodulating unit 53; the demul-
tiplexer 54; the section decoder 55; the electronic
program information storing unit 56; the audio/video
signal decoder 57; and

[0366] a central processing unit (CPU) 142 for con-
trolling the remote-control signal receiving unit 51,
the tuner 52, the demodulating unit 53, the demul-
tiplexer 54 and the section decoder 55, controlling
the audio/video signal decoder 57 to display a par-
ticular television program of the particular broadcast
service rovider on the displaying unit 44, controlling
the electronic program information storing unit 56 to
store electronic program information corresponding
to each channel service, producing an electronic
program guide, in which information of an HDTV
program extending over a plurality of television
channels adjacent to each other is described in a
linked area extending over guide areas of the tele-
vision channels, in cases where event link informa-
tion is described in one or more event information
tables, displaying the electronic program guide on
the displaying unit 44, selecting a plurality of tele-
vision channels, which are specified by a cursor
moved on information of a plurality of television
programs in the electronic program guide, one after
another while selecting only a particular television
channel from a plurality of television channels cor-
responding to an HDTV program, and displaying the
television programs of the selected television chan-
nels one after another with a channel number of each
selected television channel on condition that a plu-
rality of channel numbers of all television channels
corresponding to the HDTV program are displayed
with the HDTV program when the particular televi-
sion channel of the HDTV program is selected.

[0367] In the above configuration, as shown in FIG. 36,
when the particular television channel (CH2) of the HDTV
program is selected, channel numbers CH2, CH3 and CH4
of all television channels corresponding to the HDTV pro-
gram are displayed with the HDTV program. Therefore, all
channel numbers CH1 to CHS are displayed in serial order.

[0368] Accordingly, the viewer can easily select the
desired television channels.
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[0369] In this embodiment, an identification number, such
as TP100, is described as the service identifying information
for each television program in the electronic program table.
However, the title of each television program or the logotype
of each television program can be described as service
identifying information.

[0370] Also, information of the HDTV program is
described in the linked area according to the ninth embodi-
ment. However, information about the HDTV program
extending over a plurality of television channels can be
described in the guide area of each television channel
according to the tenth embodiment.

[0371] (Fifteenth Embodiment)

[0372] As shown in FIG. 38, a channel service ST101 of
television programs belonging to a service type “SDTV”, a
channel service ST103 of television programs belonging to
a service type “music” and a group of channel services
ST900, ST901, ST902 and ST903 of television programs
belonging to the service type “music” are transmitted from
the central broadcasting station system to each electronic
program information receiving apparatus. The group of
channel services ST900, ST901, ST902 and ST903 are
subordinate to the channel service ST103.

[0373] As shown in FIG. 39, the television programs of
the channel services STI0O1 and ST103 are carried in a
transport stream TS3, and the television programs of the
channel services ST900, ST901, ST902 and ST903 are
carried in a transport stream TSS.

[0374] In this embodiment, because the channel services
ST900, ST901, ST902 and ST903 are subordinate to the
channel service ST103, as shown in FIG. 40, pieces of
information about the television programs of the channel
services STIO1 and ST103 are described in a service descrip-
tion table (SDT) of the transport stream (TS3), and each of
the channel services STIO1 and ST103 is called a main
channel service. Also, as shown in FIG. 41, pieces of
information about the television programs of the channel
services STI0O1 and ST103 and pieces of information of the
television programs of the channel services ST900, ST901,
ST902 and ST903 are described in a service description
table (SDT) of the transport streams TS3 and TSS5. Each of
the channel services ST900, ST901, ST902 and ST903 is
called a sub-channel service. Also, pieces of information of
the television programs of the channel service STIO1 are
described in an event information table (EIT) shown in FIG.
42, pieces of information of the television programs of the
channel service ST103 are described in an event information
table (EIT) shown in FIG. 43, and pieces of information of
the television programs of the channel services ST900 to
ST903 are respectively described in an event information
table (EIT) shown in FIG. 44.

[0375] In the service description table (SDT) shown in
FIG. 41, an identifier such as “main”, is written in a
main/sub column of each of the channel services ST10 and
ST103 to classify each of the channel services ST101 and
ST103 as a main channel service. An identifier such as “sub”
is written in a main/sub column of each of the channel
services ST900, ST901, ST902 and ST903 to classify each
of the channel services ST900, ST901, ST902 and ST903 as
a sub-channel service. Reference service numbers “ST900 to
ST903” are written in a reference service column of the
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channel service ST103 to indicate that the sub-channel
services ST900 to ST903 are subordinate to the channel
service ST103. A reference service number “ST103” is
written in a reference service column of each of the channel
services ST900, ST901, ST902 and ST903 to indicate that a
main channel service of the sub-channel services ST900 to
ST903 is the channel service ST103, a reference transport
stream number “TSS5” is written in a reference transport
stream column of the channel service ST103 to indicate that
sub-channel services subordinate to the channel service
ST103 are carried in the transport stream TSS. A reference
transport stream number “TS3” is written in a reference
transport stream column of the transport stream TS5 to
indicate that a main channel service of the sub-channel
services ST900 to ST903 is carried in the transform stream
TS3.

[0376] Therefore, the channel services STIO1 and ST103
and a group of the channel services ST900, ST901, ST902
and ST903 are hierarchically described in the service
description tables (SDT) and the event information tables
(EID).

[0377] FIG. 45 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to a fifteenth
embodiment of the present invention.

[0378] As shown in FIG. 45, an electronic program guide
producing apparatus 151 comprises:

[0379] the remote control signal receiving unit 51,
the tuner 52; the demodulating unit 53; the demul-
tiplexer 54; the section decoder 55; the electronic
program information storing unit 56; the audio/video
signal decoder 57; and

[0380] a central processing unit (CPU) 152 for con-
trolling the remote control signal receiving unit 51,
the tuner 52, the demodulating unit 53, the demul-
tiplexer 54 and the section decoder 55, controlling
the audio/video signal decoder 57 to display a par-
ticular television program of the particular broadcast
service provider on the displaying unit 44, control-
ling the electronic program information storing unit
56 to store electronic program information corre-
sponding to each channel service, producing an
electronic program guide, in which pieces of infor-
mation of a plurality of television programs are
hierarchically described and arranged, in cases
where a plurality of channel services are hierarchi-
cally described in a plurality of service description
tables (SDT) and event information tables (EIT) of
the electronic program information stored in the
storing unit 56, and displaying the electronic pro-
gram guide on the displaying unit 44.

[0381] In the above configuration, in cases where a plu-
rality of channel services, hierarchically described in a
plurality of service description tables (SDT) and event
information tables (EIT) of the electronic program informa-
tion, are received from the central broadcasting station
system, an electronic program guide, in which pieces of
information of a plurality of television programs are hier-
archically described and arranged, is produced and dis-
played.

[0382] Accordingly, even though a large number of chan-
nel services are transmitted as pieces of electronic program
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information from the central broadcasting station system to
the electronic program guide producing apparatus 151 of
each viewer, because the channel services are hierarchically
classified into main channel services and sub-channel ser-
vices to classify information of television programs, the
viewer can easily recognize pieces of information about a
large number of television programs hierarchically
described in the electronic program guide (common elec-
tronic program guide or individual electronic program
guide), so that the viewer can easily select a particular
broadcasting station or a particular television program.

[0383] In this embodiment, pieces of information of tele-
vision programs are hierarchically described in the elec-
tronic program guide. However, a plurality of channel
services can be hierarchically described in the electronic
program guide.

[0384] (Sixteen Embodiment)

[0385] In this embodiment, electronic program informa-
tion, corresponding to main channel services, is carried in all
transport streams (TS), and electronic program information,
corresponding to each sub-channel service, is carried in a
particular transport stream (TS) in which a plurality of
television programs of the sub-channel service are transmit-
ted. The correspondence between each transport stream and
a group of channel services is determined in advance in the
central broadcasting station system.

[0386] For example, as shown in FIG. 46, the service
description table (SDT) shown in FIG. 40 and the event
information tables (EIT) shown in FIG. 42 and FIG. 43 are
carried in all transport streams (TS) including the transport
streams TS3 and TSS, and the service description table
(SDT) shown in FIG. 41 and the event information tables
(EIT) shown in FIG. 44 are carried in the transport stream
TSS.

[0387] FIG. 47 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to a sixteenth
embodiment of the present invention.

[0388] As shown in FIG. 47, an electronic program guide
producing apparatus 161 comprises:

[0389] the remote control signal receiving unit 51,
the tuner 52; the demodulating unit 53; the demul-
tiplexer 54; the section decoder 55; the electronic
program information storing unit 56; the audio/video
signal decoder 57; and

[0390] a central processing unit (CPU) 162 for con-
trolling the remote control signal receiving unit 51,
the tuner 52, the demodulating unit 53, the demul-
tiplexer 54 and the section decoder 55, controlling
the audio/video signal decoder 57 to display a par-
ticular television program of the particular broadcast
service provider on the displaying unit 44, control-
ling the electronic program information storing unit
56 to store electronic program information corre-
sponding to each channel service, producing a com-
mon electronic program guide according to the elec-
tronic program information corresponding to main
channel services carried in all transport streams,
producing an individual electronic program guide of
the particular broadcast service provider, in which

Nov. 4, 2004

pieces of information of a plurality of television
programs are hierarchically described and arranged,
according to the electronic program information cor-
responding to sub-channel services and main chan-
nel services carried in a particular transport stream of
the particular broadcast service provider in cases
where a plurality of channel services are hierarchi-
cally described in a plurality of service description
tables SDT and event information tables EIT of the
electronic program information stored in the storing
unit 56, and displaying the common electronic pro-
gram guide and the individual electronic program
guide on the displaying unit 44.

[0391] In the above configuration, a common electronic
program guide is produced according to the electronic
program information corresponding to main channel ser-
vices carried in all transport streams. An individual elec-
tronic program guide of the particular broadcast service
provider is produced according to the electronic program
information corresponding to all sub-channel services and
all main channel services carried in a particular transport
stream of the particular broadcast service provider. The
common electronic program guide and the individual elec-
tronic program guide are displayed.

[0392] For example, a common electronic program guide
is produced according to the electronic program information
of the channel services ST101 and ST103 carried in the
transport stream TS3 and pieces of electronic program
information corresponding to other main channel services,
and an individual electronic program guide is produced
according to the electronic program information of the
channel services ST101, ST103, ST900, ST901, ST902 and
ST903 carried in the transport stream TSS.

[0393] Accordingly, a common electronic program guide
and an individual electronic program guide can be easily
produced and displayed.

[0394] (Seventeenth Embodiment)

[0395] In this embodiment, a broadcast service provider
provides television programs of a plurality of channel ser-
vices carried in a plurality of transport streams for each
viewer, and a plurality of main channel services respectively
have a group of sub-channel services. In this case, electronic
program information corresponding to each group of sub-
channel services of the broadcast service provider is carried
in each of all transport streams of the broadcast service
provider.

[0396] For example, as shown in FIG. 48, channel ser-
vices ST101 and ST103 of television programs provided by
a first broadcast service provider are carried in a transport
stream TS3. A group of sub-channel services ST900, ST901,
ST902 and ST903 subordinate to the channel service ST103
are carried in a transport stream TSS. A channel service
ST105 of television programs provided by the first broadcast
service provider is carried in a transport stream TS6. A group
of sub-channel services ST910 and ST911 subordinate to the
channel service ST105 are carried in a transport stream TS7.
A channel service ST106 of television programs, provided
by a second broadcast service provider, is carried in a
transport stream TS7. In this case, the electronic program
information corresponding to a first group of sub-channel
services ST900, ST901, ST902 and ST903 is carried not
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only in the transport stream TSS but also in each of the
transport streams TS3, TS6 and TS7, and electronic program
information corresponding to a second group of sub-channel
services ST910 and ST911 is carried not only in the transport
stream TS7 but also in each of the transport streams TS3,
TS5 and TS. The correspondence between each broadcast
service provider and a group of channel services is deter-
mined in advance in the central broadcasting station system.

[0397] FIG. 49 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to a seven-
teenth embodiment of the present invention.

[0398] As shown in FIG. 49, an electronic program guide
producing apparatus 171 comprises:

[0399] the remote control signal receiving unit 51,
the tuner 52; the demodulating unit 53; the demul-
tiplexer 54; the section decoder 55; the electronic
program information storing unit 56; the audio/video
signal decoder 57; and

[0400] a central processing unit (CPU) 172 for con-
trolling the remote control signal receiving unit 51,
the tuner 52, the demodulating unit 53, the demul-
tiplexer 54 and the section decoder 55, controlling
the audio/video signal decoder 57 to display a par-
ticular television program of the particular broadcast
service provider on the displaying unit 44, control-
ling the electronic program information storing unit
56 to store electronic program information corre-
sponding to each channel service, producing a com-
mon electronic program guide according to the elec-
tronic program information corresponding to main
channel services carried in all transport streams,
producing an individual electronic program guide of
the particular broadcast service provider, in which
pieces of information of a plurality of television
programs are hierarchically described and arranged,
according to the electronic program information cor-
responding to all groups of sub-channel services and
all main channel services carried in one transport
stream of the particular broadcast service provider in
cases where a plurality of channel services are hier-
archically described in a plurality of service descrip-
tion tables SDT and event information tables EIT of
the electronic program information stored in the
storing unit 56, and displaying the common elec-
tronic program guide and the individual electronic
program guide on the displaying unit 44.

[0401] In the above configuration, electronic program
information corresponding to all channel services of a
particular broadcast service provider is carried in all of the
transform streams of the particular broadcast service pro-
vider. When a viewer watches a particular television pro-
gram carried in a particular transform stream of the particu-
lar broadcast service provider, because the electronic
program information corresponding to all channel services
of the particular broadcast service provider is carried in the
particular transform stream, an individual electronic pro-
gram guide of the particular broadcast service provider is
produced according to the electronic program information
corresponding to all channel services of the particular broad-
cast service provider. Therefore, the viewer can watch the
individual electronic program guide displayed on the dis-
playing unit 44.
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[0402] Accordingly, the individual electronic program
guide of the particular broadcast service provider, in which
information corresponding to all groups of sub-channel
services carried in one transport stream of the particular
broadcast service provider is included, can be produced and
displayed.

[0403] (Eighteenth Embodiment)

[0404] Inthis embodiment, in cases where a viewer selects
a particular channel service (or a particular television chan-
nel) having a group of sub-channel services subordinate to
the particular channel service, an electronic program guide
of television programs corresponding to the group of sub-
channel services is displayed.

[0405] FIG. 50 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to an eigh-
teenth embodiment of the present invention.

[0406] As shown in FIG. 50, an electronic program guide
producing apparatus 181 comprises:

[0407] the remote control signal receiving unit 51,
the tuner 52; the demodulating unit 53; the demul-
tiplexer 54; the section decoder 55; the electronic
program information storing unit 56; the audio/video
signal decoder 57; and

[0408] a central processing unit (CPU) 182 for con-
trolling the remote control signal receiving unit 51,
the tuner 52, the demodulating unit 53, the demul-
tiplexer 54 and the section decoder 55, controlling
the audio/video signal decoder 57 to display a par-
ticular television program of the particular broadcast
service provider on the displaying unit 44, control-
ling the electronic program information storing unit
56 to store electronic program information corre-
sponding to each channel service, producing an
electronic program guide, in which pieces of infor-
mation of television programs of a plurality of main
channel services are described, in cases where one or
more channel services are hierarchically described in
a plurality of service description tables (SDT) and
event information tables (EIT) of the electronic
program information stored in the storing unit 56,
producing a subordinate electronic program guide, in
which pieces of information of television programs
of a group of sub-channel services are described,
displaying the electronic program guide on the dis-
playing unit 44, and displaying one subordinate
electronic program guide of a group of sub-channel
services subordinate to a particular main channel
service in cases where the particular main channel
service of the electronic program guide displayed is
selected by a viewer.

[0409] In the above configuration, an electronic program
guide, in which pieces of information about television
programs of a plurality of main channel services are
described, is produced. Also, a subordinate electronic pro-
gram guide, in which pieces of information about television
programs of a group of sub-channel services subordinate to
one main channel service are described, is produced for each
main channel service.

[0410] For example, channel services subordinate to each
main channel service and a transport stream of the channel
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services are specified by referring identification numbers of
referenced channels services and an identification number of
a reference transport stream described in the service descrip-
tion table shown in FIG. 40 or FIG. 41, and information of
the group of sub-channel services subordinate to the main
channel service is obtained from the event information table
EIT shown in FIG. 44:

[0411] Thereafter, the electronic program guide is dis-
played on the displaying unit 44. An example of the elec-
tronic program guide is shown in FIG. 51A. When a viewer
selects a particular channel service of the electronic program
guide, a particular subordinate electronic program guide
corresponding to the particular channel service is automati-
cally displayed on the displaying unit 44. An example of the
subordinate electronic program guide is shown in FIG. 51B.
As shown in FIG. 51A, when a television channel CH33 is
selected as a particular main channel service, information of
television programs of a plurality of television channels
CHS0 to CHS5 is displayed as a particular subordinate
electronic program guide.

[0412] In cases where the particular main channel service
has no sub-channel service, no subordinate electronic pro-
gram guide is displayed.

[0413] Accordingly, even though there are a large number
of channel services, because a plurality of electronic pro-
gram guides of television programs of the channel services
are hierarchically classified, the viewer can easily select an
electronic program guide of desired television programs, so
that the viewer can easily specify a particular television
program of a particular broadcast service provider.

[0414] Also, even if one or more channel services or
television channels are added to an electronic program
guide, the additional channel services or television channels
can be easily arranged in the electronic program guide.

[0415] In this embodiment, a channel service is selected
by the viewer. However, a television channel can be directly
selected.

[0416] (Nineteenth Embodiment)

[0417] In this embodiment, as shown in FIG. 52, a default
sub-channel service selecting flag is set for each sub-channel
service in the service description table SDT, and the default
sub-channel service selecting flag is set to “on” in one of the
sub-channel services. Therefore, when a viewer sclects the
sub-channel services, a particular sub-channel service, in
which a default sub-channel service selecting flag is set to
“on”, is automatically selected, and a particular television
channel corresponding to the particular sub-channel service
is selected.

[0418] FIG. 53 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to a nine-
teenth embodiment of the present invention.

[0419] As shown in FIG. 53, an electronic program guide
producing apparatus 191 comprises:

[0420] the remote control signal receiving unit 51,
the tuner 52; the demodulating unit 53; the demul-
tiplexer 54; the section decoder 55; the electronic
program information storing unit 56; the audio/video
signal decoder 57; and
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[0421] a central processing unit (CPU) 192 for con-
trolling the remote control signal receiving unit 51,
the tuner 52, the demodulating unit 53, the demul-
tiplexer 54 and the section decoder 55, controlling
the electronic program information storing unit 56 to
store electronic program information corresponding
to each channel service, producing an electronic
program guide, in which pieces of information of
television programs of a plurality of main channel
services are described, in cases where one or more
channel services are hierarchically described in a
plurality of service description tables (SDT) and
event information tables (EIT) of the electronic
program information stored in the storing unit 56 and
a default sub-channel service selecting flag is set in
the event information table (EIT) of sub-channel
services for each sub-channel service, producing a
subordinate electronic program guide, in which
pieces of information of television programs of a
group of sub-channel services are described, display-
ing the electronic program guide on the displaying
unit 44, and controlling the audio/video signal
decoder 57 to display a particular television program
currently broadcast in a particular sub-channel ser-
vice on the displaying unit 44, on condition that a
default sub-channel service selecting flag is set to
“on” for the particular sub-channel service which is
one of sub-channel services subordinate to a particu-
lar main channel service, in cases where the particu-
lar main channel service of the electronic program
guide displayed is selected by a viewer.

[0422] In the above configuration, when the viewer selects
a particular main channel service of the electronic program
guide to be displayed, a plurality of sub-channel services,
subordinate to the particular main channel service, is speci-
fied, a particular sub-channel service, in which a default
sub-channel service selecting flag is set to “on”, is auto-
matically selected from the sub-channel services, and a
particular television program currently broadcast in the
particular sub-channel service is displayed on the displaying
unit 44.

[0423] Accordingly, because each broadcast service pro-
vider can specify a particular sub-channel service automati-
cally selected, the broadcast service provider can make the
viewer select the most important sub-channel service deter-
mined by the broadcast service provider. Therefore, the
effect of an advertisement can be increased.

[0424] (Twentieth Embodiment)

[0425] In this embodiment, as shown in FIG. 54, a viewer
attribute, such as the age of the viewer or the residential
district of the viewer, is set for each sub-channel service in
the service description table (SDT).

[0426] FIG. 55 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to a twentieth
embodiment of the present invention.

[0427] As shown in FIG. 55, an electronic program guide
producing apparatus 201 comprises:

[0428] the remote control signal receiving unit 51,
the tuner 52; the demodulating unit 53; the demul-
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tiplexer 54; the section decoder 55; the electronic
program information storing unit 56; the audio/video
signal decoder 57; and

[0429] a central processing unit (CPU) 202 for con-
trolling the remote control signal receiving unit 51,
the tuner 52, the demodulating unit 53, the demul-
tiplexer 54 and the section decoder 55, controlling
the electronic program information storing unit 56 to
store electronic program information corresponding
to each channel service, producing an electronic
program guide, in which pieces of information of
television programs of a plurality of main channel
services are described, in cases where one or more
channel services are hierarchically described in a
plurality of service description tables SDT and event
information tables EIT of the electronic program
information stored in the storing unit 56 and a viewer
attribute is set in the event information table EIT of
sub-channel services for each sub-channel service,
producing a subordinate electronic program guide, in
which pieces of information of television programs
of a group of sub-channel services are described,
displaying the electronic program guide on the dis-
playing unit 44, and controlling the audio video
signal decoder 57 to display a particular television
program currently broadcast over a particular sub-
channel service on the displaying unit 44, on condi-
tion that a viewer attribute of the particular sub-
channel service subordinate to a particular main
channel service agrees with an attribute input by the
viewer, in cases where the particular main channel
service of the electronic program guide displayed is
selected by the viewer.

[0430] In the above configuration, as shown in FIG. 54,
when the viewer selects a main channel service ST103, a
viewer attribute of each sub-channel service subordinate to
the main channel service ST103 is compared with an
attribute input by the viewer, and a particular sub-channel
service, in which a viewer attribute agrees with the attribute
input by the viewer, is automatically selected. For example,
in cases where the age of the viewer is 65 years old, a
particular sub-channel service TS902 is selected. Thereafter,
a particular television program currently broadcast in the
particular sub-channel service is displayed on the displaying
unit 44.

[0431] Accordingly, because one sub-channel service is
automatically selected from a plurality of sub-channel ser-
vices by inputting the attribute of the viewer, the viewer can
ecasily select a sub-channel service suitable for the viewer
without any problem.

[0432] Also, each broadcast service provider can select a
limited group of viewers from a large number of viewers to
make the limited group of viewers watch television pro-
grams of a particular sub-channel service according to a
common attribute of the limited group of viewers.

[0433] (Twenty-First Embodiment)

[0434] In this embodiment, as shown in FIG. 56, a genre,
such as movie, sports or news, is set for each sub-channel
service in the service description table (SDT). Also, a genre
suitable for the viewer is registered in advance in the central
broadcasting station system or is determined in the central
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broadcasting station system according to television program
viewing records of the viewer.

[0435] FIG. 57 is a block diagram of an electronic pro-
gram information receiving terminal including an electronic
program guide producing apparatus according to a twenty-
first embodiment of the present invention.

[0436] As shown in FIG. 57, an electronic program guide
producing apparatus 211 comprises:

[0437] the remote control signal receiving unit 51,
the tuner 52; the demodulating unit 53; the demul-
tiplexer 54; the section decoder 55; the electronic
program information storing unit 56; the audio/video
signal decoder 57; and a

[0438] central processing unit (CPU) 212 for control-
ling the remote control signal receiving unit 51, the
tuner 52, the demodulating unit 53, the demulti-
plexer 54 and the section decoder 55, controlling the
electronic program information storing unit 56 to
store electronic program information corresponding
to each channel service, producing an electronic
program guide, in which pieces of information of
television programs of a plurality of main channel
services are described, in cases where one or more
channel services are hierarchically described in a
plurality of service description tables SDT and event
information tables EIT of the electronic program
information stored in the storing unit 56 and a genre
is set in the event information table EIT of sub-
channel services for each sub-channel service, pro-
ducing a subordinate electronic program guide, in
which pieces of information of television programs
of a group of sub-channel services are described,
displaying the electronic program guide on the dis-
playing unit 44, and controlling the audio/video
signal decoder 57 to display a particular television
program currently broadcast in a particular sub-
channel service on the displaying unit 44, on condi-
tion that a genre of the particular sub-channel service
subordinate to a particular main channel service
agrees with a viewer genre, in cases where the
particular main channel service of the electronic
program guide displayed is selected by the viewer.

[0439] In the above configuration, as shown in FIG. 56,
when the viewer selects the main channel service ST103, a
genre of each sub-channel service, subordinate to the main
channel service ST103, is compared with a viewer selected
genre, and a particular sub-channel service, having a genre
that agrees with the viewer selected genre, is automatically
selected. For example, in cases where the viewer has an
interest in a “movie” genre, a particular sub-channel service
TS900 is selected. Thereafter, a particular television pro-
gram currently broadcast over the particular sub-channel
service is displayed on the displaying unit 44.

[0440] Accordingly, because one sub-channel service is
automatically selected from a plurality of sub-channel ser-
vices, the viewer can easily select a sub-channel service
suitable for the viewer without any problem.

[0441] Having illustrated and described the principles of
the present invention in a preferred embodiment thereof, it
should be readily apparent to those skilled in the art that the
invention can be modified in arrangement and detail without
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departing from such principles. We claim all modifications
coming within the scope of the accompanying claims.

1-46. Cancelled

47. A reception terminal communicably linked to an
electronic program information preparing and transmitting
apparatus via a plurality of transport streams,

wherein the electronic program information preparing and
transmitting apparatus for preparing electronic program
information concerning the plurality of channel ser-
vices and a transmitter adapted to transmit the prepared
electronic program information toward the reception
terminal via the plurality of transport streams, com-
prising:

electronic program information preparing means for pre-
paring:

(): distributing information indicating which channel
service should be distributed to which transport
stream and

(ii): both of a first type of electronic program informa-
tion concerning each of the plurality of channel
services and a second type of electronic program
information concerning each of the plurality of chan-
nel services,

wherein the first type of electronic program information
is described with a first degree of detail and the
second type of electronic program information is
described with a second degree of detail that is
different in description of program information from
the first degree of detail;

electronic program information distributing means for
distributing, on the basis of the distributing informa-
tion, to each transport stream:

(1): the first type of electronic program information
concerning each channel service to a first transport
stream assigned to the channel service, and

(ii): the second type of electronic program information
concerning each channel service to the remaining
one or more transport streams other than the first
transport stream; and

a transmitter adapted to transmit, to the reception termi-
nal, the transport streams to which the electronic pro-
gram information has been distributed,

wherein the reception terminal comprises:

a receiver adapted to receive the electronic program
information concerning the plurality of channel ser-
vices from the electronic program information prepar-
ing and transmitting apparatus through the transport
streams; and
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displaying means for displaying both of the first and
second types of electronic program information in a
form in which all the first and second types of elec-
tronic program information concerning all the plurality
of channel services are listed together;

wherein the first type of electronic program information
concerns a user’s desired channel service isolated from
the plurality of channel services.

48. The reception terminal according to claim 47, wherein
the first degree of detail is higher in the description of
program information than the second degree of detail.

49. The reception terminal according to claim 48, wherein
the first type of electronic program information is longer in
a period of time of description than the second type of
electronic information whereby the first degree of detail is
higher than the second degree of detail.

50. The reception terminal according to claim 48, wherein
the first type of electronic program information is larger in
a described amount of electronic program information than
the second type of electronic information, whereby the first
degree of detail is higher than the second degree of detail.

51. The reception terminal according to claim 47, wherein
the electronic program information preparing means of the
electronic program information preparing and transmitting
apparatus is configured to produce distributing information
indicating correspondences between the transport streams
and the channel services broadcast by each of a plurality of
broadcast service stations.

52. The reception terminal according to claim 51, wherein
the distribution information provides for correspondence
between plural transport streams and plural channel ser-
vices, respectively, broadcast by the same broadcast service
station, and

wherein the electronic program information distributing
means is configured to distribute, to each of the plural
transport streams assigned to the same broadcast ser-
vice station, the first type of electronic program infor-
mation concerning each of the plural channel services
broadcast by the same broadcast service station.

53. The reception terminal according to claim 52, wherein
the first degree of detail has a greater amount of description
of program information, than the second degree of detail.

54. The reception terminal according to claim 53, wherein
the first type of electronic program information is longer in
a period of time of description than the second type of
electronic information, whereby the first degree of detail is
greater than the second degree of detail.

55. The reception terminal according to claim 53, wherein
the first type of electronic program information has a larger
described amount of electronic program information than
the second type of electronic information, whereby the first
degree of detail is greater than the second degree of detail.

#* #* #* #* #*



