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METHOD AND APPARATUS OF CHANNEL
SWITCHING USING PRE-ACQUISITED PSI
TABLE

Priority to Korean patent application number 2013-
0051739 filed on May 8, 2013, the entire disclosure of which
1s 1ncorporated by reference herein, 1s claimed.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention 1s related to a method for recerving
broadcast signals, more specifically, a method for switching
broadcast channels.

2. Discussion of the Related Art

IPTV services, which provide two-way TV services
through the Internet, are 1n common use along with the TV
services using conventional broadcasting networks. AnIPTV
1s connected to a set-top box which converts IP video signals
to standard TV signals and 1f a switched video service (SVS)
system 1s used, can connect selectively to a broadband net-
work channel or a service such as a subscriber service and a
movie according to a user’s preference.

The IPTV has advantages such as high quality video and
various additional services as well as two-way 1nteractivity
not found 1n the analog broadcasting such as the conventional
terrestrial broadcasting.

Despite these advantages, when a user watching a particu-
lar channel attempts to switch to another one, conventional
IPTVs cause a time delay (zapping delay) longer than that of
analog broadcasting until channel switching 1s completed.
The channel zapping time developed at the time of switching
channels of IPTVs results from a transmaission and reception
method used for the IPTVs; thus, there needs a method for

reducing the channel zapping time 1n a broadcasting system
such as the IPTV.

SUMMARY OF THE INVENTION

To solve the atorementioned problem, the present inven-
tion provides a method and apparatus for switching channels
which reduce channel zapping time inherent in channel
switching.

In a method for switching channels carried out by a media
play apparatus, a method for switching channels according to
one embodiment of the present invention intended to solve the
alorementioned problem comprises obtaining information
about a plurality of channels; receiving a channel switching
signal; and generating channel data according to the channel
switching signal by using the obtained channel information.

The obtaining information about a plurality of channels
can comprise obtaining channel information by using at least
one 1dling tuner among a plurality of tuners.

The obtaining channel information by using at least one
1dling tuner among a plurality of tuners can comprise obtain-
ing channel information of a channel not included 1n a trans-
port stream under reception.

The channel information can be transported being con-
tained 1n a program association table (PAT) or program map
table (PMT) including identifiers for a plurality of transport
streams.

The PAT or PMT can further include an identifier indicat-
ing a transport stream in which the PAT or PMT 1is included.

The channel information can be transported being con-
tained 1 the PAT or PMT of a transport stream, and the
channel information can further include channel information
of a channel contained 1n another transport stream.
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The obtaining information of a plurality of channels can
comprise obtaining channel information by using an IP net-
work.

The obtaining information about a plurality of channels
can comprise recerving channel information from a transport
stream recerved by using a tuner; and recerving channel infor-
mation of a channel not included 1n the transport stream from
a server by using an IP network.

Also, 1n an apparatus for switching channels of a media
play apparatus, an apparatus for switching channels accord-
ing to one embodiment of the present invention to solve the
alforementioned problem comprises at least one tuner obtain-
ing information about a plurality of channels; and a controller
extracting channel information from the channel data and
generating channel data according to a received channel
switching signal by using the previously obtained channel
information.

The apparatus for switching channels can obtain the chan-
nel information by using at least one 1dling tuner.

The 1dling tuner can obtain channel information of a chan-
nel not included 1n a transport stream under reception.

The channel immformation can be transported being con-
tained 1 a PAT or PMT including identifiers of a plurality of
transport streams.

The channel information can correspond to a PAT or PMT
which includes only channel information of a channel con-
tained in another transport stream.

The channel information 1s a PAT or PMT which further
includes channel information of a channel included 1n another
transport stream, and the PAT or PMT can further include an
identifier indicating a transport stream 1n which the PAT or
PMT 1s included.

The apparatus for switching channels can further comprise
an IP transceiver which receives channel information from a
server by using an IP network.

The IP transcetver can receive channel information of a
channel from a server, the channel being not included 1n a
transport stream recerved through the tuner.

The apparatus for switching channels can further comprise
memory in which obtained channel information 1s stored, and
the controller can store the obtained channel information in
the memory when channel information stored in the memory
1s different from the obtained channel information and per-
form channel switching according to the channel switching
signal by using the channel information stored 1n the memory.

Also, 1n a media data transport packet, a media data trans-
port packet according to one embodiment of the present

invention to solve the atorementioned problem comprises
transport stream 1dentifiers for a plurality of media data.

The media data transport packet includes a PAT or PMT,
and the PAT or PMT can each include the transport stream
identifier for a plurality of media data.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the present invention and
constitute a part of specifications of the present ivention,
illustrate embodiments of the present invention and together
with the corresponding descriptions serve to explain the prin-
ciples of the present invention.

FIG. 1 1s a conceptual illustration of generating and trans-
porting a transport stream;

FIG. 2 shows various channels allocated 1n the respective
frequency bands;
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FIG. 3 1s a block diagram of an apparatus for switching
channels according to one embodiment of the present mnven-
tion;

FI1G. 41s aflow diagram of a method for switching channels
according to one embodiment of the present invention;

FIG. 5§ illustrates the conventional PAT;

FIG. 6 1llustrates the conventional PMT;

FIG. 7 illustrates a transport_stream_1id according to one
embodiment of the present invention;

FI1G. 8 illustrates a PAT according to another embodiment
of the present invention; and

FIG. 9 illustrates a PMT according to one embodiment of
the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention can be modified 1n various ways and
various embodiments of the present invention can be realized;
thus, this document illustrates particular embodiments in the
appended drawings and detailed description of the embodi-
ment will be provided.

That 1s not meant, however, for limiting the present mven-
tion to the particular embodiments; rather, 1t should be under-
stood to include every possible modification, equivalent, or
substitute of the present invention which belongs to the tech-
nical principles and scope of the present invention.

Terms such as first and second can be used for describing,
various components but the components should not be limited
by the terms. The terms are introduced only for the purpose of
distinguishing one component from the others. For example,
a first component may be called a second component without
departing from the scope of the present ivention and vice
versa. The term of and/or indicates a combination of a plu-
rality of related 1tems described or any one of a plurality of
related 1tems described.

If a component 1s said to be “linked” or “connected” to a
different component, the component may be directly linked
or connected to the different component but a third compo-
nent may exist to connect the two components even though
the two components may be connected directly. On the other
hand, 1f a component 1s said to be “linked directly” or “con-
nected directly” to another component, 1t should be inter-
preted that there 1s no further component between the two
components.

Terms used 1n this document have been introduced only to
describe particular embodiment, not intended to limit the
scope of the present invention. Singular expression should be
interpreted to include plural expressions unless otherwise
stated explicitly. Terms such as “include” or “have” are meant
to signily existence ol embodied characteristics, numbers,
steps, behavior, components, modules, and combinations
thereol, which should be understood that possibility of exist-
ence or addition of one or more characteristics, numbers,
steps, behavior, components, modules, and combinations
thereot are not precluded beforehand.

Unless otherwise defined, all the terms used 1n this docu-
ment, whether they are technical or scientific, possess the
same meaning as understood by those skilled 1n the art to
which the present invention belongs. The terms such as those
defined 1n a dictionary for general use should be interpreted to
carry the same contextual meaning 1n the related technology,
and they should not be interpreted to possess an 1deal or
excessively formal meaning.

In what follows, with reference to appended drawings,
preferred embodiments of the present mmvention will be
described in more detail. To help overall understanding of the

10

15

20

25

30

35

40

45

50

55

60

65

4

present invention, the same components 1n the drawings use
the same reference symbols, and descriptions of the same
components are omitted.

FIG. 1 1s a conceptual 1llustration of generating and trans-
porting a transport stream. FIG. 1 illustrates a TS generator

100, TS transporter 200, and TS recerver 300. The TS gen-

erator 100 aggregates a movie, news cast, sport program, and
data table 1nto a transport stream (IS) by using a multiplexer,
and the generated TS 1s delivered to the TS transporter 200.
The TS generated 1n the TS generator 100 includes a movie,
news cast, sport program, and data table. The movie, news,
and sport program contains audio, video, and data; and can be
played in the TS recerver 300 afterwards. For example, audio,
video, and data of a movie are multiplexed 1n the multiplexer
100a, and a data object containing the movie program 1s
generated. Similarly, news cast and sport program are each
multiplexed 1n the multiplexer 1005, 100c.

The data table includes a PMT (Program Map Table), EPG

(Electronic Program Guide), and other information; the data
table further includes information related to transportofa T'S

carried out by the TS transporter 200 and reception and use of
a TS by the TS recerver 300. The PMT, EPG, and so on of the
data table are multiplexed 1n the multiplexer 1004, and a data
object containing the data table 1s generated.

The individual data objects generated by multiplexing 1n
the respective multiplexers 100a, 10056, 100¢c, 1004 are mul-
tiplexed one more time 1 a multiplexer 100e, generating a
TS.

The TS transporter 200 receives a TS generated 1n the TS
generator 100 and transports the received TS to the TS
receiver 300 by using wired or wireless communication. For
example, the TS transporter 200 transports a TS by using
satellite, terrestrial, cable, or other communication means.
The TS transporter 200 transports a TS to a designated fre-
quency band so that each individual TS can occupy a separate
frequency band.

The TS recerwver 300 can obtain information needed to
receive a TS by using the data table included 1n the TS. For
example, a TS includes a plurality of services such as a movie,
news, TV, radio, and data channel. To indicate inclusion of
such services as above, the TS can include information such
as PAT (Program Association Table), PMT (Program Map
Table), and SDT (Service Description Table) in the data table.

FIG. 2 illustrates channels (services) allocated in the
respective frequency bands, showing allocated frequency
bands of a broadcast satellite, Astra 19.2 and transponders
(TPs) for the respective frequency bands.

With reference to FIG. 2, allocated frequency bands (Freq. )
and transponders (TPs) are shown from the middle cell down
to the bottom cell of the leftmost column. TP stands for
transponder and may be a physical apparatus transporting a
TS through a particular frequency band. The TP may denote
one frequency band comprising multiple channels. A channel
1s usually referred to as a service. Therefore, the TP may be
regarded as a particular frequency band including various
SErvices.

For example, with reference to FIG. 2, the number of a TP
allocated to 10729 MHz frequency band 1s 50 and the corre-
sponding channel name 1s canal+. Referring to the TP 51
allocated to 10744 MHz frequency band, multiple channels
such as ARD digital, Tagesschau 24, Finsfestival, and Eins
Plus are found in the 10744 MHz frequency band.

Also shown 1n FIG. 2 1s the PID meant for extracting AV
(Audio Video) data of each channel (or service). For example,
the video PID (VPID) to service tagesschau 24 channel of TP
51 1s 101 while the audio PID (APID)1s 102. In the same way,
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1t can be known that the VPID to service Pheonix channel 1s
501 while the corresponding APID 1s 503.

FI1G. 3 1s a block diagram of an apparatus 360 for switching
channels according to one embodiment of the present imnven-
tion.

With reference to FIG. 3, the apparatus 360 for switching
channels according to one embodiment of the present mnven-
tion can be installed 1n the TS receiver. The TS receiver may
be an apparatus capable of receiving and playing a T'S, such as
a set-top box and a smart TV. The apparatus for switching
channels can comprise an IP transceiver 305, recerver 310,
tuner unit 320, PSI managing umt 330, controller 340, and

output unit 350.

The IP transceiver 305 renders data received from the
controller 340 into IP packets and transmits the IP packets to
a network. And the IP transceiver 305 delivers data obtained
by receiving IP packets from the network to the controller
340. For example, the IP transceiver 305 can request channel-
related information about a particular channel from a server
of a broadcasting station and in response to the request,
receive from the server the channel-related mnformation of a
channel requested through the network. The channel-related
information may be PSI information described later.

The recerver 310 may denote a means for recerving radio
waves. For example, the receiver 310 may be an antenna. The
receiver can deliver a received signal to the tuner unit 320.

The tuner unit 320 can perform tuning based on a signal
received from the recerver.

For example, to recetve a T'S of a particular frequency band,
the tuner umt 320 can perform tuning intended for recerving,
a TS by designating a frequency band. The tuner unit 320 can
comprise a plurality of tuners; the tuner unit 320 can receive
a’'lS of one frequency band by using one or more tuners. Also,
the tuner unit 320 can receive a TS from a plurality of ire-
quency bands by using a plurality of tuners. When the indi-
vidual tuners are tuned to the respective frequency bands, the
tuner 320 can receive a TS according to each frequency band.

The tuner unit 320 can deliver a TS generated from a
received signal and other information to the PSI managing
unit 330 and the controller 340. Meanwhile, 1n another
embodiment of the present invention, the tuner 320 may not
deliver 322 information directly to the PSI managing unit
330. In this case, the information can be delivered indirectly
by a different entity. For example, the controller 340 may
deliver the information delivered to the controller 340 to the
PSI managing unit 330.

The PSI managing unit 330 can manage program specific
information (PSI) of each channel. The PSI can include infor-
mation about multiplexing of program streams within a T'S

and network information. For example, the PSI can include
PAT (Program Association Table), PMT (Program Map

Table), or CAT (Conditional Access Table). The PAT 1s a table
carrying PIDs of PMTs. The PID of a PAT can be zero. The
PMT i1s atable carrying PIDs of audio, video, and data stream
constituting a program. The CAT 1s a table carrying condi-
tional access management information. The PSI managing
unit 330 can extract channel mnformation such as PID and
deliver the extracted channel information to the controller
340.

The controller 340 can control the overall operation of an
apparatus for switching channels. For example, the controller
340 can control interaction and data flow of the recerver 310,
tuner umt 320, PSI managing unit 330, and output unit 350.
Meanwhile, in another embodiment of the present invention,
the controller 340 can be implemented to carry out a function
of the PSI managing umt 330.

10

15

20

25

30

35

40

45

50

55

60

65

6

The controller 340 demuxes a TS into audio, video, and
data part to service each channel. For example, the controller
340, to separate the TS 1nto video, audio, and the like, can use
the atorementioned PID. At this time, the PMT may carry the
PID.

Also, the controller 340, to obtain the PMT, obtains a'T'S by

tuning a tuner to the frequency band of a TP, obtains the PSI
from the TS, and extract the PMT of the corresponding chan-
nel from the PAT contained in the PSI. In other words, the
controller 340 extracts the PID from PSI information at the
time of channel switching and by using the extracted PID,
extracts audio and video data. In this case, a predetermined

time period 1s required for channel switching.

To reduce the time required for channel switching, PIDs
meant for audio and video of a channel can be pre-stored. The
controller 340 may search channels for PIDs or store the PIDs
by recerving channel information at the time of channel
switching. For example, the PID may be a PID of audio or
video. The controller 340 can store PIDs of audio and video
while searching the channels. For example, the controller
340, while searching the channels by using one tuner, can
store PIDs of audio and video of a channel found.

Also, the controller 340 can store PIDs of channels by
receiving channel information related to channels switching
at the time of channel switching. For example, the related
channels may be other channels of a TP including the chan-
nels switching or channels belonging to a set comprising
channels of interest preset along with the channels switching.
In this case, 1f the PID 1s changed, the controller 340 can
change and store the PID. The controller 340 decides change
of PID 1n case the stored PID differs from the PID of a
received channel, or change of a channel’s PID 1s reflected in
the information of the received channel. In case the PID of a
channel to be switched 1s changed, the controller 340 may
store PIDs of the whole channels belonging to the TP to which
the channel to be switched belongs, or check each PID of the
whole channels belonging to the TP to which the channel to
be switched belongs whether the PIDs have changed and store
only the PIDs which have been changed. Similarly, 1rrespec-
tive of whether the PID of a channel to be switched has been
changed, the controller 340 checks whether the PIDs of chan-
nels imncluded 1n a TP to which the channels to be switched
belong have been changed, and it it 1s found that the PIDs
have been changed, the controller 340 stores the PID of the
corresponding channel. In this case, too, the controller 340
can store the PID of audio and video data of a switched
channel while switching channels by using one tuner.

Also, the controller 340 obtains PIDs by receiving channel
information of the whole channels when the apparatus for
switching channels enters a waiting mode or stays in the
waiting mode, and 11 the PID of a channel 1s changed, the
controller 340 stores the PID of the corresponding channel. In
case the apparatus for switching channels enters the waiting
mode, too, an update of the PID can be carried out by one
tuner.

Further, 1n case two or more tuners capable of searching for
TPs are employed, the controller 340 can search for channel
information by using an idling tuner. An idling tuner refers to
a tuner not currently used, and for example, it can be a tuner
not recerving a T'S. For example, while one tuner 1s employed
to receive a T'S of a first channel, an 1dling tuner not recerving
a TS can be employed to store or update PIDs by receiving
channel information of other channels. Meanwhile, 1n case
the number of 1dling tuners 1s two or more, a plurality of
channel information can be received simultaneously from a
plurality of TPs by using all the tuners available.
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The above examples of receiving channel information by
using one tuner can be carried out by using an idling tuner. For
example, while receiving a TS by using one tuner, the 1dling
tuner can be employed to receive the channel information.
Also, while receiving a TS by using at least one tuner, the
controller 340 may search the channels by using an 1dling
tuner and receive channel information and store PIDs of the
channels. Also, when the apparatus for switching channels
enters the waiting mode, the controller 340 can recerve chan-
nel information by using the 1dling tuner. In these examples,
too, 1n case the number of 1dling tuners 1s two or more, a
plurality of channel information can be recetved at the same
time from multiple TPs by using all the tuners available.

The controller 340 can recerve channel information from a
server by using the IP transceiver 305. The controller 340 can
receive the channel information by using the IP transceiver as
well as the tuner described above. For example, the controller
340 may employ the tuner to recerve channel information of
channels included 1n a TP to which currently switching chan-
nels or channels under reception belong and to update PIDs
while the controller 340 may utilize the IP transceiver 305 to
receive channel information of channels included in other
TPs but the TP and to update the PIDs.

Furthermore, the controller 340 can receive channel infor-
mation by using only the IP transcerver without employing a
tuner. For example, in case the tuner 1s not 1n good reception
conditions or no 1dling tuner 1s available, the controller 340
can recerve channel information from a server of a broadcast-
ing station by using the IP transceiver and obtain PIDs. For
example, the controller 340 may receive channel information
of a TP to which a T'S-receiving channel belongs by using the
IP transceiver 305 or receirve channel information of the
whole TPs. In this case, the controller 340 can transmit to the
server a request inquiring about whether the PID of a particu-
lar channel has been changed, and the server, 1n response to
the request, can transmit only the PID imnformation of a chan-
nel, the PID of which has been changed to the apparatus for
switching channels. In case no channel shows the PID
change, the server may not reply to the request at all. The
controller 340 recerves only the PID information of the chan-
nel, the PID of which has been changed, changes the PID, and
stores the changed PID. The request inquiring of PID change
transmitted to the server by the controller 340 may include
information about time at which the PID 1s updated in the
apparatus for switching channels. Therefore, the server can
transmit the PID of a channel, the PID of which has been
changed, to the apparatus for switching channels after the
update time.

An apparatus for switching channels according to one
embodiment of the present invention can store PID informa-
tion of a plurality of elementary streams (ESs) included 1n a
plurality of TSs 1n the PSI managing unit 340 beforehand by
using a plurality of tuners. To be more specific, the PSI
managing unit 330 obtains PSI from the obtained TS and
extracts PMT of the corresponding channel from the PAT of
the obtained PSI. And the PSI managing unit 330 extracts
PIDs within the extracted PMT. Then the PSI managing unit
330 provides the extracted PID according to a request of the
controller 340. In other words, the PSI managing unit 330
extracts PIDs from PSI information of a plurality of TSs
independently of channel switching and stores the extracted
PIDs. The controller 340, at the time of channel switching,
requests from the PSI managing unit 330 the PID of a channel
to switch, and the PSI managing unit 330 provides the PID of
the corresponding channel according to a request of the con-
troller 340. The controller 340 can extract audio and video
data by using the PID recerved from the PSI managing unit
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330. In this case, a series of processes for the controller 340 to
extract PIDs from a TS at the time of channel switching may
be skipped. In other words, the time required for switching
channels can be reduced.

The PSI 1s a value which can be changed as time passes; 1n
the case of a set-top box equipped with a plurality of tuners,
PID information of an ES (Elementary Stream) can be
extracted periodically by recerving at least one of PSI data of
the whole TPs searched by employing the resources of tuners
not 1 use. Thus, 1t 1s made possible to perform receiving a T'S
by using a particular tuner while other tuners are used to
extract channel information such as PSI, PAT, PMT, or PID
information of other T'Ss.

Meanwhile, 11 the number of tuners capable of searching
for other TPs 1s two or more, a plurality of channel informa-
tion can be extracted at the same time from multiple TPs by
using all of the available tuners. At this time, the extracted
information may include all the mformation to reduce the
time required for channel switching. For example, the
extracted information may include SI (System Information),

PSI (Program Specific Information), and so on.

The extracted channel information can be stored in the
RAM or flash memory though not shown i FIG. 3 but
included in the apparatus for switching channels. The con-
troller 340, by using channel information stored in the RAM
or flash memory, can play audio and video by performing AV
filtering immediately after tuning of the tuner without extract-
ing PIDs at the time of channel switching.

In another embodiment of the present invention, the PSI
information generated at the TS generator 100 and transmiut-
ted to the TS recerver 300 can further comprise at least one of
PSI other, PAT other, PMT other, and PID other. Here the
PSI_other i1s a PSI set of at least one other TS not belonging to
the corresponding TS. In the same manner, PAT_other 1s a
parameter representing the PAT value of at least one other T'S
rather than the corresponding TS and refers to a set of such
parameters. PMT_other 1s a parameter representing the PMT
value of at least one other T'S rather than the corresponding T'S
and refers to a set of such parameters. PID_other 1s also a
parameter representing the PID value of at least one other TS
rather than the corresponding TS and refers to a set of such
parameters. In this case, though a plurality of tuners may not
be used, the apparatus for switching channels can extract PSI,
PAT, PMT, or PID of other TP from the corresponding TS
along with reception of the corresponding TS. For example,
while receiving a TS by using one tuner, the apparatus for
switching channels can recerve at least one of PSI_other,
PAT other, PMT other, and PID other, which can be
received by using an 1dling tuner or from a server by using the
IP transceiver 305.

In what follows, a method for switching channels accord-
ing to one embodiment of the present mvention will be
described. From the descriptions below, the structure and
operation of the apparatus for switching channels will also be
more clearly understood.

FIG. 415 atlow diagram of a method for switching channels
according to one embodiment of the present invention.

First, as shown 1n FIG. 4, the tuner 320, in response to the
control of the controller, tunes areceived signal to a frequency
band of a particular TP S410. Due to the tuning, a particular

TS 1s obtained. The PSI managing unmit 330 extracts PSI from
the TS and extracts PID from the extracted PSI S420. Next,

the controller 340 extracts audio and video data from the TS
by using the PID extracted from the PSI managing unit 330;
and proceeds streaming of media by displaying the extracted
audio and video data 1n the output unit 350.
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Next, the PSI managing unit 330 re-obtains PSI informa-
tion of other channels in the middle of media data streaming
S440. And the PSI managing unit 330 extracts PIDs from the
obtained PSI information. When using a plurality of tuners,
the apparatus for switching channels according to one
embodiment of the present invention can obtain information
of other channels by using an 1dling tuner 1n addition to the
tuner recerving a particular TS for streaming of media data.
Also, the S440 step can be carried out at regular intervals.

The re-obtaining PSI information at the step of S440 1s just
an example; the channel information obtained again by the
PSI managing unit may include SI, PAT, PMT, PID, and other
information as well as PSI. The PID, being included 1n the
PAT or PMT, can be delivered from the TS generator 100 to
the TS receiver 300.

As the TS under reception includes PSI_other, which car-
ries information about a plurality of channels except for chan-
nel information of a channel being received, 1n addition to the
existing PSI, the step of S440 can be carried out to obtain
PSI_other. In this case, no separate tuner 1s required to obtain
channel information of other channels.

In a similar manner, the step of S440 can be carried out to
obtain at least one of PAT other, PMT other, and PID other

as at least one of PAT other, PMT other, and PID other 1s
included 1n the TS. PAT_other 1s a set expression of PAT,
which can be expressed in the form of an array, list, and the
like. Similarly, PMT_other and PID other can also be
expressed as a set of PMT's and PIDs.

Also, PSI included 1n the TS may include all the PSI of
other TSs. In this case, an actual field may be mtroduced to
distinguish the corresponding PSI of the TS from the PSI of
other T'Ss. At this time, the PSIcan be included inthe TS 1n the
form of an array, list, and the like. In a similar manner, any one
of PAT, PMT, and PID can be included 1n the TS along with
PAT, PMT, and PID information of other T'Ss, and at this time,
the actual field, which distinguishes the PAT, PMT, and PID
information of the TS from the PAT, PMT, and PID informa-
tion of other TSs, can be included therein together. In this
case, an actual field meant for distinguishing information of
the TS from the information of other TSs may not be used; to
identily information of the TS, the corresponding information
of the TS may be placed at a specific position among a
plurality of PSI, PAT, PMT, PID, and other information.

Finally, 1n case a channel switching signal 1s generated,
audio and video data are extracted from the TS of a channel
switched by using the PID extracted by employing the PSI
information re-obtained before receiving the channel switch-
ing signal S450. The channel information obtained in the step
ol re-obtaining channel information S440 can be stored 1n the
memory. In this case, the re-obtained PSI can use the PSI
stored 1n the memory. Receiving the channel switching signal
can be carried out by receiving the user’s channel switching
input triggered as the TS receiver 300 displays channel infor-
mation on the display unait.

In what follows, structure of PAT and PMT according to
one embodiment of the present invention will be described.
FIG. 5 illustrates the conventional PAT. FIG. 6 1llustrates the
conventional PMT. FIG. 7 illustrates a transport_stream_id
according to one embodiment of the present invention. FI1G. 8
illustrates a PAT according to another embodiment of the
present invention. FIG. 9 1llustrates a PMT according to one
embodiment of the present invention.

With reference to FIG. 5, PAT contains a transport_strea-
m_1d field representing the ID of a 'TS. The structure of the
conventional PAT 1s unable to represent information of other
TS. FIG. 7 illustrates a transport_stream_1d according to one
embodiment of the present invention. The transport_strea-
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m_1d according to one embodiment of the present invention
can be constructed in various ways. For example, with refer-
ence to the transport_stream_id of FIG. 7, an Actual_trans-
port_stream_flag representing the ID of the corresponding T'S
appears first, and the IDs of other TSs follow the flag in a
sequential order of transport_stream_idl, transport_strea-
m_i1d2, . . ., transport_stream_1dn.

With reference to FIG. 8, PAT according to one embodi-
ment of the present invention Ifurther includes an
Actual_transport_stream_{lag and includes a revised Trans-
port_stream_id field. In the PAT according to one embodi-
ment of the present invention, the Transport_stream_1d field
includes both the ID of a current TS and the ID of other T'S. In
other words, including IDs of a plurality of TSs enables a
receiver ol the TS to obtain IDs of other T'Ss without recetving
other TSs. Therefore, a TS receiving apparatus doesn’t have
to make a tuner tuned to the frequency band of other TP to
obtain 1nformation of the TS. The Actual_transport_
stream_{lag 1s a flag representing the 1D of the corresponding
TS. The flag specifies at which position of the Transport_s-
tream_1d the ID of the TS 1s located. Various methods may be
used for this end; in case the Transport_stream_1d 1s an array,
the Actual_transport_stream_id specifies 1n the form of an
index at which cell of the array the ID of the TS 1s located. Or
the Actual_transport_stream_id can be made to represent the
ID of the corresponding TS while the Transport_stream_1d 1s
made to represent IDs of other TSs.

FIG. 6 illustrates the conventional PMT. With reference to
FIG. 6, since the conventional PMT 1s transported and
received together with an associated PAT ina TS, the conven-
tional PMT does not include a field representing the ID of an
associated TS.

FIG. 9 1llustrates a PMT according to one embodiment of
the present invention. The PMT according to one embodi-
ment of the present invention further includes Transport_s-
tream_1d. Since a plurality of Transport_stream_1ds are trans-
ported to carry out amethod for switching channels according
to one embodiment of the present invention, the PMT marks
the matched Transport_stream_1d.

Also, 1n a method for switching channels according to a
second embodiment of the present invention, PMTs belong-
ing to other TSs may be transported being included na TS. In
this case, to indicate the PMTs related to the corresponding
TSs, each PMT needs to further include the Transport_strea-
m_1d.

In a method for switching channels according to a third
embodiment of the present mnvention, a PMT may include
multiple program numbers and PIDs of ESs (elementary_P-
IDs) as a PAT includes multiple IDs of T'Ss.

In a method for switching channels according to a fourth
embodiment of the present invention, PATs and PMTs
belonging to TSs different from each other are configured to
turther include Transport_stream_1d fields to indicate the IDs
of the respective TSs and can be included 1n one TS. In this
case, a plurality of PAT's not belonging to the corresponding
TS are included 1n the TS being configured in the form of
PAT _other; 1n the same way, a plurality of PMTs not belong-
ing to the corresponding TS can be included 1n the TS being
configured 1n the form of PMT_other. Also, the alforemen-
tioned PAT and PMT can be compressed before being con-
structed.

Though this document provides descriptions of the present
invention based on a series of functional blocks, the present
invention are not limited to the above embodiments and
appended drawings, but 1t should be clearly understood to
those skilled in the art to which the present invention belongs
that various substitutions, modifications, and changes can be




US 9,271,045 B2

11

made to the embodiments without departing from the techni-
cal scope off the present invention.

Combinations of the embodiments described above are not
limited to the examples of this document. Rather, combina-
tions of various other forms as well as the aforementioned
embodiments can be made according to implementation and/
or needs.

In the embodiments described above, although methods
have been described through a series of steps or a block
diagram, the present mnvention 1s not limited to the order of
steps and some step can be carried out 1n a different order and
as a different step from what has been described above, or
some step can be carried out simultaneously with other steps.
Also, 1t should be understood by those skilled 1n the art that
those steps described 1n the flow diagram are not exclusive;
other steps can be incorporated to those steps; or one or more
steps of the flow diagram can be removes without affecting
the techmical scope of the present invention.

The embodiments described above include various forms
of examples. Though 1t may be impossible to describe all the
possible combinations to illustrate the various other forms, it
should be understood by those skilled in the art that other
combinations are possible. Theretfore, 1t should be understood
that the present invention icludes all of the other substitu-
tions, modifications, and changes belonging to the technical
scope defined by the appended claims.

A method and apparatus for switching channels according
to embodiments of the present invention described above
stores channel information such as PSI or PID prior to chan-
nel switching and generates audio and video data of a
switched channel by using the stored channel information.
Thus the present mnvention removes a process of calculating
channel information such as PSI or PID of a channel to be
switched to at the time of channel switching, thereby achiev-
ing the effect of reducing channel zapping time.

What 1s claimed 1s:

1. A method for switching channels carried out by a media
play apparatus, the method comprising;:

obtaining channel information about a plurality of chan-

nels;
receiving a channel switching signal; and
generating channel data according to the channel switching
signal by using the obtained channel information,

wherein the channel information 1s included 1n a transport
stream of a currently received channel including a pro-
gram association table (PAT), and

the PAT includes (1) transport stream 1dentifiers identiiying

the transport stream of the currently recerved channel
and other transport streams of other channels, and (1) an
actual transport stream flag specitying position of a
transport stream 1dentifier of the transport stream of the
currently received channel on a transport stream 1denti-
fier field containing the transport stream 1dentifiers.

2. The method of claim 1, wherein the obtaiming of the
channel information about the plurality of channels com-
prises obtaining the channel information by using at least one
idling tuner among a plurality of tuners.

3. The method of claim 2, wherein the obtaining of the
channel information by using at least one 1dling tuner among
the plurality of tuners comprises

obtaining the channel information of a channel not

included in a transport stream under reception.

4. The method of claim 1, wherein the actual transport
stream tlag specifies 1n form of an index at which cell of array
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the transport stream 1dentifier of the transport stream of the
currently received channel 1s located.

5. The method of claim 1, wherein channel information of
the other channels 1s included a program map table (PMT)
included 1n the transport stream of the current received chan-
nel.

6. The method of claim 1, wherein the obtaining channel
information of the plurality of channels comprises obtaining

channel information by using an internet protocol (IP) net-
work.

7. The method of claim 1, wherein the obtaiming channel
information about the plurality of channels comprises

recerving channel information from a transport stream

received by using a tuner; and

recerving channel information of a channel not included 1n

the transport stream from a server by using an internet
protocol (IP) network.

8. An apparatus for switching channels of a media play
apparatus, the apparatus for switching channels comprising:

at least one tuner for obtaining channel information about

a plurality of channels; and

a controller for extracting the obtained channel informa-

tion, and

generating channel data according to a received channel

switching signal by using the previously obtained chan-
nel information,

wherein the channel information 1s included in a transport

stream of a currently received channel including a pro-
gram association table (PAT), and

the PAT includes (1) transport stream 1dentifiers identifying

the transport stream of the currently received channel
and other transport streams of other channels, and (11) an
actual transport stream flag specilying position of a
transport stream 1dentifier of the transport stream of the
currently received channel on a transport stream ident-
fier field containing the transport stream identifiers.

9. The apparatus of claim 8, wherein the channel informa-
tion 1s obtained by using at least one 1dling tuner.

10. The apparatus of claim 9, wherein the 1dling tuner
obtains channel information of a channel not included 1n a
transport stream under reception.

11. The apparatus of claim 8, wherein the actual transport
stream flag specifies in form of an index at which cell of array
the transport stream 1dentifier of the transport stream of the
currently recerved channel 1s located.

12. The apparatus of claim 8, wherein channel information
of the other channels 1s included a program map table (PMT)
included 1n the transport stream of the current received chan-
nel.

13. The apparatus of claim 8, further comprising an internet
protocol (IP) transceiver which receives channel information
from a server by using an IP network.

14. The apparatus of claim 13, wherein the IP transceiver
recetves channel information of a channel from a server, the
channel being not included in a transport stream recerved
through the tuner.

15. The apparatus of claim 8, further comprising

a memory 1n which obtained channel information 1s stored,

wherein the controller stores the obtained channel infor-

mation 1n the memory when channel information stored
in the memory 1s different from the obtained channel
information and performs channel switching according
to the channel switching signal by using the channel
information stored in the memory.
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