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METHOD AND DEVICE FOR SWITCHING MEDIA SERVICE CHANNELS

[ Technical Field]

[0001] The present disclosure relates to a method and device for switching media
service channels. More specifically, it relates to a method and device for optimally
controlling a channel switching time in switching between service channels in an IP-

based media service such as IPTV.

[Background]

[0002] The statements in this section merely provide background information
related to the present disclosure and may not constitute prior art.

[0003] Recently, the Internet Protocol TV (IPTV) broadcasting service has begun.
IPTV broadcasting is also called “Internet multimedia broadcasting,” and it is a generic
term for broadcasting services provided through an Internet Protocol (IP) network
regardless of its name.

[0004] Users can use the IPTV service by manipulating the IPTV set-top box
through a remote control, similar to the method of using a conventional broadcast service.
The IPTV set-top box can be integrated with the TV receiver or be configured as an
independent device and operatively connected to the TV receiver.

[0005] FIG. 1 is an exemplary diagram illustrating a procedure of channel switching
in an IPTV set-top box. In general, IPTV channel switching procedure is composed of
procedural time intervals for receiving a channel switching signal (T1), stopping the
screen of the existing channel (T2), and maintaining a stopped state until the first screen

of a switching target channel (switched channel) is displayed (T2 to T3), presenting,
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when the switched channel starts to be received, the first screen thereof (T3), and starting
to play the channel when preparation for play of the switched channel, such as
audio/video synchronization and PCR/PTS alignment, is completed (T4).

[0006] In general, the process of receiving the switched channel stream is entered by
requesting the switched channel from the time T2. When an initial I frame for the
switched channel is received, a corresponding I frame image may be presented at T3.
Even if the I frame of the video for the switched channel is found, in order to start
playing the stream, playing the stream requires completion of audio/video
synchronization with a data packet having the presentation timestamp (PTS), which is
presentation time information, in the same time zone and arrangement of the PTS of the
video and audio after program clock reference (PCR) time. The time interval for
synchronization of audio/video and time information for play of the switched channel is
T3 to T4. When the play is ready, the switched channel is played at time T4, and the
channel switching procedure is completed.

[0007] As described above, the conventional IPTV set-top box channel switching
method is inconvenient in that a user must wait for a certain period of time after
switching channels to view a broadcast program on another channel. To address this
issue, there is a need for a new technology to shorten the delay in channel switching by
minimizing each interval of the channel switching procedure, particularly, the time
required for reception of switched channel data performed in the interval from T2 to T3

and the time required for synchronization performed in the interval from T3 to T4.

[Disclosure]

[ Technical Problem]

[0008] It is one object of the present disclosure to enable quick processing of
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broadcast data of a switched channel by minimizing the time required for detection of the
first I frame for the switched channel using a caching server in switching channels by an
IPTV set-top box and providing feature information of the initial data information about
the switched channel as well as the switched channel information to the caching server to
allow the caching server to accurately transmit only necessary caching stream data.
[0009] It is another object of the present disclosure to enable channel switching
between media service channels to be performed more quickly by minimizing the time
required for detection of the first I frame for the switched channel using a caching server
in switching channels by an IPTV set-top box and minimizing the time required for
synchronization by changing the time information in the caching information transmitted
from the caching server.

[0010] It is another object of the present disclosure to enable channel switching
between media service channels to be performed more quickly by minimizing the time
required for detection of the first I frame for the switched channel using a caching server
in switching channels by an IPTV set-top box and changing the time information in the
caching data transmitted from the caching server based on the time information of

multicast data.

[Summary]

[0011] In accordance with one aspect of the present disclosure, provided is a method
of switching channels by an IPTV reception apparatus, the method including: when a
request signal for switching to a switching target channel is received, transmitting a
service request signal for access to the switching target channel to an IPTV service
device; receiving broadcast data of the switching target channel from the IPTV service

device in response to the service request signal; transmitting, to a caching server, a



10

15

20

25

caching information request signal containing packet information about the broadcast
data and channel information about the switching target channel; receiving caching
stream data corresponding to the packet information and the channel information from
the caching server in response to the caching information request signal; and processing
the caching stream data and outputting an image.

[0012] In accordance with another aspect of the present disclosure, provided is a
method of switching channels by a caching server, the method including: receiving a
caching information request signal containing channel information about a switched
channel and packet information about broadcast data of the switched channel from an
IPTV reception apparatus; identifying stream data corresponding to the switched channel
based on the channel information; selecting data ranging to a specific position section in
the stream data as caching stream data for the switched channel based on the packet
information; and transmitting the caching stream data to the IPTV reception apparatus.
[0013] In accordance with another aspect of the present disclosure, provided is an
IPTV reception apparatus including: a service requester configured to transmit a service
request signal for access to a switching target channel to an IPTV service device and to
receive broadcast data of the switching target channel from the IPTV service device in
response to the service request signal; a data processor configured to transmit, to a
caching server, a caching information request signal containing packet information about
the broadcast data and channel information about the switching target channel and to
receive caching stream data corresponding to the packet information and the channel
information from the caching server; and an image processor configured to process the
caching stream data and output an image.

[0014] In accordance with another aspect of the present disclosure, provided is a

caching server including: a data receiver configured to receive a caching information
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request signal containing channel information about a switched channel and packet
information about broadcast data of the switched channel from an IPTV reception
apparatus; a data identifier configured to identify stream data corresponding to the
switched channel based on the channel information; a data selector configured to select
data ranging to a specific position section in the stream data as caching stream data for
the switched channel based on the packet information; and a data transmitter configured
to transmit the caching stream data to the IPTV reception apparatus.

[0015] In accordance with another aspect of the present disclosure, provided is a
computer program stored in a computer-readable recording medium for execution, in
combination with hardware, of operations of: when a request signal for switching to a
switching target channel is received, transmitting a service request signal for access to
the switching target channel to an IPTV service device; receiving broadcast data of the
switching target channel from the IPTV service device in response to the service request
signal; transmitting, to a caching server, a caching information request signal containing
packet information about the broadcast data and channel information about the switching
target channel; receiving caching stream data corresponding to the packet information
and the channel information from the caching server in response to the caching
information request signal; and processing the caching stream data and outputting an
image.

[0016] In accordance with another aspect of the present disclosure, provided is a
method of switching channels by an IPTV reception apparatus, the method including:
when a request signal for switching to a switching target channel is received, transmitting
a service request signal for access to the switching target channel to an IPTV service
device; receiving broadcast data of the switching target channel from the IPTV service

device in response to the service request signal; transmitting, to a caching server, a
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caching information request signal containing packet information about the broadcast
data and channel information about the switching target channel; receiving caching
stream data corresponding to the packet information and the channel information from
the caching server in response to the caching information request signal; and generating
corrected caching stream data by correcting reference time information in the caching
stream data based on reference time information in the broadcast data.

[0017] In accordance with another aspect of the present disclosure, provided is an
IPTV reception apparatus including: a service requester configured to transmit a service
request signal for access to a switching target channel to an IPTV service device and to
receive broadcast data of the switching target channel from the IPTV service device in
response to the service request signal; a data processor configured to transmit, to a
caching server, a caching information request signal containing packet information about
the broadcast data and channel information about the switching target channel and to
receive caching stream data corresponding to the packet information and the channel
information from the caching server; and a data corrector configured to generate
corrected caching stream data by correcting reference time information in the caching
stream data based on reference time information in the broadcast data.

[0018] In accordance with another aspect of the present disclosure, provided is a
computer program stored in a computer-readable recording medium for execution, in
combination with hardware, of operations of: when a request signal for switching to a
switching target channel is received, transmitting a service request signal for access to
the switching target channel to an IPTV service device; receiving broadcast data of the
switching target channel from the IPTV service device in response to the service request
signal; transmitting, to a caching server, a caching information request signal containing

packet information about the broadcast data and channel information about the switching
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target channel; receiving caching stream data corresponding to the packet information
and the channel information from the caching server in response to the caching
information request signal; and generating corrected caching stream data by correcting
reference time information in the caching stream data based on reference time

information in the broadcast data.

[ Advantageous Effects]

[0019] According to the present disclosure, when channels are switched by an IPTV
set-top box, the time required for detection of the first I frame for a switched channel
may be minimized using a caching server, and feature information of the initial data
information about the switched channel as well as the switched channel information may
be provided to the caching server to allow the caching server to accurately transmit only
necessary caching stream data. Thereby, broadcast data of a switched channel may be
more quickly processed.

[0020] In addition, according to the present disclosure, when channels are switched
by an IPTV set-top box, the time required for detection of the first I frame for the
switched channel may be minimized using a caching server and the time required for
synchronization may be minimized by changing the time information in the caching
information transmitted from the caching serve. Thereby, channel switching between
media service channels may be performed more quickly

[0021] In addition, according to the present disclosure, when channels are switched
by an IPTV set-top box, the time required for detection of the first I frame for the
switched channel may be minimized using a caching server, and the time information in
the caching data transmitted from the caching server may be changed based on the time

information of multicast data. Thereby, channel switching between media service
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channels may be performed more quickly without unnecessary waiting time.

[Brief Description of the Drawings]

[0022] FIG. 1 is a diagram illustrating a procedure for channel switching in a
general [P-based media service.

[0023] FIG. 2 is a block diagram schematically illustrating an IPTV system for
switching media service channels according to the present disclosure.

[0024] FIG. 3 is a block diagram schematically illustrating an IPTV set-top box
according to a first embodiment of the present disclosure.

[0025] FIG. 4 is a block diagram schematically illustrating a caching server
according to the first embodiment of the present disclosure.

[0026] FIG. 5 is a flowchart illustrating a method of switching media service
channels of the IPTV set-top box according to the first embodiment of the present
disclosure.

[0027] FIG. 6 is a flowchart illustrating a method of switching media service
channels of the caching server according to the first embodiment of the present disclosure.
[0028] FIGS. 7 and 8 are exemplary diagrams illustrating a method of switching
media service channels according to the first embodiment of the present disclosure.
[0029] FIG. 9 is a block diagram schematically illustrating a caching server
according to a second embodiment of the present disclosure.

[0030] FIG. 10 is a flowchart illustrating a method of switching media service
channels of the caching server according to the second embodiment of the present
disclosure.

[0031] FIG. 11 is flowchart illustrating a method of switching media service

channels of an IPTV set-top box according to a second embodiment of the present
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disclosure.

[0032] FIG. 12 is an exemplary diagram illustrating a method of switching media
service channels according to a second embodiment of the present disclosure.

[0033] FIG. 13 is a block diagram schematically illustrating an IPTV set-top box
according to a third embodiment of the present disclosure.

[0034] FIG. 14 is a flowchart illustrating a method of switching media service
channels of the IPTV set-top box according to the third embodiment of the present
disclosure.

[0035] FIG. 15 is an exemplary diagram illustrating a method of switching media
service channels according to the third embodiment of the present disclosure.

[0036] FIG. 16 is a comparison diagram for explaining the effect of the method for
switching media service channels according to the third embodiment of the present

disclosure.

[Detailed Description]

[0037] Hereinafter, the present disclosure will be described in detail with reference
to the accompanying drawings.

[0038] In general, in order for an IPTV system to receive data about a switched
channel, stream data for a multicast channel of an IPTV service device is requested
through a network device of an IPTV set-top box. When the requested stream data
starts to be received, an operation of finding audio data in the same presentation time
zone as the I frame video data is performed for start of play. Thereafter, when the audio
stream synchronized with the first I frame and the respective presentation times are
synchronized with a reference time, play for the switched channel starts.

[0039] In this regard, in order to minimize the time required to detect the first I
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frame from the received stream data, a caching server is employed in the present
disclosure. That is, in the case of the IPTV system according to the present disclosure,
when a channel switching signal is generated, a request for the latest stream data for a
switched channel is made to the caching server in the operation of requesting data for the
multicast channel of the IPTV service device through the network device of the IPTV set-
top box. Thereafter, when the requested stream data starts to be received from the
caching server, the stream starting from the I frame data in the corresponding time zone
is received, and the I frame data is detected within a shorter time than the stream data
received from the media service network and playback starts immediately.

[0040] The present disclosure provides a method for reducing the delay time
resulting from channel switching by enabling quicker processing of reception of switched
channel data in the operation of switching channels using the caching server (Hereinafter,
a media service channel switching method according to the first embodiment will be
described as an example).

[0041] In addition, present disclosure provides a method of controlling and
minimizing the time of the interval from T3 to T4 with the optimized data through
synchronization and optimization of time information in the stream data transmitted from
the caching server to the IPTV set-top box in the channel switching operation using the
caching server (hereinafter, a media service channel switching method according to
second to third embodiments will be described as an example).

[0042] FIG. 2 is a block diagram schematically illustrating an IPTV system for
switching media service channels according to the present disclosure.

[0043] As shown in FIG. 2, an IPTV system 200 according to the present disclosure
includes an IPTV service device 210, an IPTV set-top box 220, a caching server 230, and

a terminal 240.

10
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[0044] The IPTV service device 210 is a device configured to receive a plurality of
pieces of broadcast content information from a content provider, transmit the received
content information to devices such as the IPTV set-top box 220 and the terminal 240 to
provides the same to an IPTV subscriber. That is, the IPTV service device 210 receives
a plurality of pieces of broadcast content information transmitted from the content
provider, distributes the received broadcast content information to the IPTV set-top box
220 and the terminal 240 to provide services such as real-time broadcasting and Video
On Demand (VOD) to IPTV subscribers.

[0045] Additionally, the IPTV service device 210 according to the present disclosure
pre-provides broadcast data corresponding to each service target channel to the caching
server 230. The caching server 230 stores the broadcast data of service target channels
for a certain period of time, and provides the broadcast data of a channel suitable for a
purpose when necessary.

[0046] The broadcast data for each channel will be described. Video data for each
channel is compression-encoded into an [ frame, a P frame, and a B frame, and then
formed into a packetized elementary stream (PES). It is generally processed in units of
Group Of Pictures (GOP), which includes an I frame, a few P frames and multiple B
frames. Audio data is also compression-encoded into an element stream (ES) and then
formed into a PES. The video PES and the audio PES are multiplexed and transformed
into a transport stream (TS) and then transmitted over a network.

[0047] The IPTV set-top box 220 basically connects to a network through a router,
and serves to process broadcast data received from the network and output the processed
data to the terminal 240.

[0048] Upon detecting a channel switching signal according to manipulation of a

remote control by a user, the IPTV set-top box 220 performs a channel switching
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operation such as terminating an existing channel and acquiring information on the
switched channel. 1 other words, when a channel switching signal is generated, the
IPTV set-top box 220 makes a request to the IPTV service device 210 for broadcast data
for the switched channel through the network device.

[0049] Upon receiving information on the initial data of the switched channel from
the IPTV service device 210, the IPTV set-top box 220 according to the present
disclosure transmits switched channel information to the caching server 230 to makes an
additional request for caching information on the channel. At this time, the IPTV set-
top box 220 according to the present disclosure additionally provides the caching server
230 with packet information on the initial data of the switched channel together with the
switched channel information. This operation may enable the caching server 230 to
accurately transmit only necessary caching stream data, thereby minimizing the amount
of transferred data for channel switching.

[0050] Thereafter, the IPTV set-top box 220 detects the I frame, which is the
foremost frame, based on the caching stream data received from the caching server 230,
presents the same in phase T3 of the channel switching procedure of the IPTV, and then
subsequently operates to play the same in phase T4.

[0051] In the second embodiment of the present disclosure, the IPTV set-top box
220 receives corrected caching stream data obtained by correcting the reference time
information from the caching server 230. That is, the IPTV set-top box 220 performs a
synchronization procedure for audio and video signals based on the corrected reference
time information in the corrected caching stream data, such that the required time for
synchronization may be minimized compared to the conventional cases. Thereby,
channel switching between media service channels may be performed more quickly.

[0052] In the third embodiment of the present disclosure, the IPTV set-top box 220

12
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may directly correct the caching stream data transmitted from the caching server 230.
That is, the IPTV set-top box 220 generates corrected caching stream data by correcting
the reference time information in the caching stream data transmitted from the caching
server 230 based on the reference time information in the data of the switched channel
transmitted from the IPTV service device 210, and performs a synchronization procedure
for audio and video signals based thereon. Accordingly, the IPTV set-top box 220
according to the present disclosure may maintain the same screen synchronization as the
conventional channel switching method while performing fast channel switching, and
may also address the issue of screen shifting in the conventional methods.

[0053] A detailed operation of the IPTV set-top box 220 for playing the switched
channel, for example, the procedure of synchronizing audio/video and time information,
is the same as in the related art, and thus a detailed description thereof will be omitted.
[0054] The caching server 230 serves to receive broadcast data of service target
channels from the IPTV service device 210, store the same for a certain period of time,
and provide the broadcast data of a channel suitable for a purpose when necessary.
[0055] The caching server 230 according to the present disclosure receives a request
signal for caching information of a corresponding switched channel from the IPTV set-
top box 220 when channel switching to a service target channel occurs.

[0056] The caching server 230 calculates stream data corresponding to the switched
channel based on the channel information contained in the request signal.

[0057] In the present disclosure, packet information about the initial data of the
switched channel may be additionally contained in the request signal received from the
IPTV set-top box 220 by the caching server 230. Such feature information may be
collected at the time when the IPTV set-top box 220 receives the broadcast data of the

switched channel from the IPTV service device 210, and may be included in the request
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signal.

[0058] The caching server 230 according to the present disclosure may allow only
the minimum data required by the IPTV set-top box 220 in the actual channel switching
operation in the stream data corresponding to the switched channel to be transmitted to
the IPTV set-top box 220 based on the packet information.

[0059] The caching server 230 extracts, as caching stream data, data ranging up to a
specific position section determined based on packet information in the stream data
corresponding to the channel information, and transmits the same to the IPTV set-top box
220. For example, the caching server 230 determines the end position of a transmitted
video based on the packet information transmitted from the IPTV set-top box 220, and
operates based on the determination to accurately transmit only necessary caching stream
data to the IPTV set-top box 220.

[0060] In the second embodiment of the present disclosure, the caching server 230
extracts program clock reference (PCR), which is reference time information included in
the caching stream data, and corrects the extracted reference time information to generate
correct caching stream data. The operation of generating the corrected caching stream
data by the caching server 230 corresponds to the above-described operation of
synchronization and optimization of the reference time information in the catching
stream data for shortening the time of the interval from T3 to T4 of FIG. 1 and enabling
stable play of the service.

[0061] In the second embodiment of the present disclosure, based on first previous
reference time information closest to the end position of the caching stream data, the
caching server 230 corrects other previous reference time information in the caching
stream data and generates corrected caching stream data. Thereafter, the caching server

230 transmits, to the IPTV set-top box 220, the corrected caching stream data as caching
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information corresponding to the channel information.

[0062] FIG. 3 is a block diagram schematically illustrating an IPTV set-top box
according to the first embodiment of the present disclosure.

[0063] As shown in FIG. 3, the IPTV set-top box 220 according to the first
embodiment of the present disclosure includes a service requester 300, a data processor
310, and an image processor 320. Here, components included in the IPTV set-top box
220 according to the present embodiment are not necessarily limited thereto. That is,
FIG. 3 exemplarily shows only essential components required to complete the reception
of the switched channel data, which is performed in the interval from T2 to T3 during the
channel switching operation described in FIG. 1, in the minimum time. It should be
appreciated that the set-top box 220 may have more or fewer components than those
shown in the figure or have different components to implement other functions.

[0064] The service requester 300 communicates with the IPTV service device 210 to
transmit and receive broadcast data for a service target channel.

[0065] Upon recognizing a request for switching from a currently accessed channel
to another channel, the service requester 300 according to the present embodiment
transmits a service request signal for access to the other channel (= a target switched
channel) to the IPTV service device 210.

[0066] The service requester 300 receives broadcast data of the switched channel
from the IPTV service device 210 in response to the service request signal.

[0067] The data processor 310 functions to communicate with the caching server
230 to receive caching stream data for the switched channel.

[0068] The data processor 310 transmits a caching information request signal
containing channel information about the switched channel to the caching server 230, and

receives, in response to the caching information request signal, caching stream data
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corresponding to the switched channel from the caching server 230.

[0069] In transmitting the caching information request signal to the caching server
230, the data processor 310 according to the present disclosure may provide only the
switched channel information, or may also provide packet information on broadcast data
of the switched channel as additional information.

[0070] In the present embodiment, the packet information on the broadcast data may
include packet information on the data initially received at the time when the broadcast
data of the switched channel is received from the IPTV service device 210 in response to
the service request signal from the service requester 300 or corresponding feature
information. For example, in the present embodiment, packet information on the
broadcast data may include some or all of first N bytes information of the broadcast data
received from the IPTV service device 210 through the service requester 300, feature
information of the initially received packet data, and packet connection number
information.

[0071] In consideration of its efficiency, the data processor 310 may transmit, to the
caching server 230, a caching information request signal containing the packet
information about the broadcast data immediately upon receiving the broadcast data of
the switched channel from the IPTV service device 210 through the service requester 300.
However, embodiments are not limited thereto.

[0072] In the present embodiment, the packet information on the broadcast data is
used to accurately indicate the end position of the caching data to be provided to the
IPTV set-top box 220 by the caching server 230 to optimize the amount of caching data
to be transmitted. In other words, in the present embodiment, the caching server 230
may be allowed to accurately transmit only necessary caching stream data, thereby

enabling the broadcast data of the switched channel to be processed more quickly.
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[0073] More specifically, the data processor 310 receives, as caching stream data,
data ranging up to a specific position section determined based on the packet information
about the switched channel in the stream data corresponding to the channel information
about the switched channel from the caching server 230.

[0074] That is, in the present embodiment, the data processor 310 receives caching
stream data having, as an end position, a packet identical to the packet information about
the broadcast data in the stream data corresponding to the channel information about the
switched channel from the caching server 230.

[0075] In addition, the data processor 310 receives from the caching server 230
caching stream data whose start position is an [ frame immediately preceding the
identical packet, or an I frame preceding N (N>1) frames from the immediately
preceding I frame.

[0076] A specific method of receiving the caching stream data from the caching
server 230 by the data processor 310 will be described in more detail in the part
describing the operation of each component of the caching server 230.

[0077] The image processor 320 completes channel switching to the switched
channel based on the broadcast data and caching stream data for the switched channel
received through the service requester 300 and the data processor 310. The operation of
the image processor 320 is the same as in the related art, and thus a detailed description
thereof will be omitted.

[0078] FIG. 4 is a block diagram schematically illustrating a caching server
according to the first embodiment of the present disclosure.

[0079] As shown in FIG. 4, the caching server 230 according to the present
embodiment includes a data receiver 400, a data identifier 410, a data selector 420, and a

data transmitter 430. Here, components included in the caching server 230 according to
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the present embodiment are not necessarily limited thereto.

[0080] The data receiver 400 receives a caching information request signal
corresponding to a switched channel from the IPTV set-top box 220. Here, the caching
information request signal received from the IPTV set-top box 220 by the data receiver
400 may include channel information about the switched channel and packet information
about broadcast data of the switched channel.

[0081] The data identifier 410 identifies stream data corresponding to the switched
channel from among previously collected broadcast data for each service target channel,
based on the channel information about the switched channel contained in the caching
information request signal.

[0082] Based on the packet information contained in the caching information
request signal, the data selector 420 selects data ranging up to a specific position section
in the stream data identified by the data identifier 410 as caching stream data for the
switched channel.

[0083] Hereinafter, a method of selecting, by the data selector 420, caching stream
data for the switched channel based on the information contained in the caching
information request signal will be described.

[0084] The data selector 420 detects an identical packet identical to the packet
information from in the stream data corresponding to the channel information about the
switched channel, and determines an end position of the caching stream data based on the
identical packet. For example, the data selector 420 may determine the data end section
of the identical packet as the end position of the caching stream data.

[0085] The data selector 420 determines the start position of the caching stream data
based on the nearest I frame in the time before the determined end position data. For

example, the data selector 420 may determine an I frame immediately preceding the
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identical packet as the start position of the caching stream data.

[0086] In another embodiment, in order to increase the stability of play of the
switched channel in the IPTV set-top box 220, the data selector 420 may determine a
frame preceding N (N>1) frames from an I frame immediately preceding the identical
packet as the start position of the caching stream data.

[0087] The data transmitter 430 transmits the determined caching stream data to the
IPTV set-top box 220.

[0088] FIG. 5 is a flowchart illustrating a method of switching media service
channels of the IPTV set-top box according to the first embodiment of the present
disclosure.

[0089] When a request for switching from a currently accessed channel to another
channel is recognized, the IPTV set-top box 220 transmits a service request signal for
access to the other channel (=switched channel) to the IPTV service device 210 (S502).
[0090] The IPTV set-top box 220 receives broadcast data of the switched channel
from the IPTV service device 210 in response to the service request signal of operation
S502 (S504).

[0091] The IPTV set-top box 220 transmits, to the caching server 230, a caching
information request signal containing packet information about the broadcast data and the
channel information about the switched channel received in operation S504 (S506). In
operation S506, the IPTV set-top box 220 may transmit the caching information request
signal to the caching server 230 immediately upon receiving the broadcast data of the
switched channel in operation S504.

[0092] In response to the caching information request signal of operation S506, the
IPTV set-top box 220 receives, as caching stream data, data ranging up to a specific

position section determined based on the packet information among stream data
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corresponding to the switched channel from the caching server 230 (S508). In
operation S508, the IPTV set-top box 220 receives caching stream data whose end
position is an identical packet identical to the packet information and whose start position
is an I frame immediately preceding the identical packet or an I frame preceding N (N>1)
frames from the immediately preceding I frame, in the stream data corresponding to the
switched channel.

[0093] The IPTV set-top box 220 completes channel switching to the switched
channel based on the broadcast data of operation S504 and the caching stream data of
operation S508 (S510).

[0094] FIG. 6 is a flowchart illustrating a method of switching media service
channels of the caching server according to the first embodiment of the present disclosure.
[0095] The caching server 230 receives a caching information request signal
corresponding to a switched channel from the IPTV set-top box 220 (S602). In
operation S602, the caching server 230 receives, from the IPTV set-top box 220, the
caching information request signal containing channel information about the switched
channel and packet information about broadcast data of the switched channel.

[0096] The caching server 230 identifies stream data corresponding to the switched
channel based on the channel information in the caching information request signal from
operation S602 (S604).

[0097] The caching server 230 selects data ranging up to a specific position section
in the stream data from operation S604 as caching stream data for the switched channel
based on the packet information in the caching information request signal from operation
S602 (S606). In operation S606, the caching server 230 determines an identical packet
identical to the packet information in the stream data corresponding to the switched

channel as the end position of the caching stream data, and determines an I frame
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immediately preceding the identical packet or an I frame preceding N (N>1) frames from
the immediately preceding I frame as a start position of the caching stream data.

[0098] The caching server 230 transmits the caching stream data of operation S606
to the IPTV set-top box 220 (S608).

[0099] FIGS. 7 and 8 are exemplary diagrams illustrating a method of switching
media service channels according to the first embodiment of the present disclosure.
[00100] FIG. 7 illustrates a first method of the media service channel switching
method according to the first embodiment of the present disclosure, and FIG. 8 illustrates
a second method of the media service channel switching method according to the first
embodiment of the present disclosure.

[00101] Referring to FIGS. 7 and 8, in the media service channel switching method
according to the first embodiment of the present disclosure, when a channel switching
signal is received (T1), the operations of terminating an existing channel and acquiring
information on the switched channel are performed. As a result, the existing channel
being viewed is stopped at time T2, and an operation is performed based on the acquired
switched channel information to receive switched channel stream data from the IPTV
service device (Z0).

[00102] As shown in FIG. 7, in the first method of the media service channel
switching method according to the first embodiment of the present disclosure, a
request for the switched channel is made to the IPTV service device 210 using the
information on the switched channel at time point Z0, and the service channel starts to be
received at time Z1.

[00103] The IPTV set-top box 220 transmits both the information on the switched
channel and the initial packet information or corresponding feature information about the

data received at Z1 to the caching server 230 at CO.
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[00104] The caching server 230 finds a packet identical to the initial packet
information from the caching information on a channel corresponding to the switched
channel information received from the IPTV set-top box 220, and determines the same as
the end position of caching stream data to be provided to the IPTV set-top box 220.
[00105] The caching server 230 determines the nearest I frame 1(0) in the time before
the determined end position data as the start position of the caching stream data. In
other words, data ranging from the nearest I frame 1(0) around the packet identical to the
initial packet information or feature information to the packet identical to the initial
packet information or the feature information is determined as caching stream data and
transmitted to the IPTV set-top box 220.

[00106] In the case where data identical to the initial packet information or the
feature information has not been cached yet at the time when the caching server 230
determines the end position of the caching data stream based on the initial packet
information or the feature information received together with the switched channel
information, a specific time may be set to wait for the data to be cached. Then, when
caching is performed within the set time, the corresponding data may be determined as
the end position.

[00107] In addition, the caching server 230 may transmit the caching stream data
determined as the start and end positions to the IPTV set-top box 220 without any further
operation, or may transmit the same by adding program specific information (PSI) such
as a program associate table (PAT) and a precoding matrix indicator (PMI) contained in
the corresponding channel stream.

[00108] As shown in FIG. 8, in the second method of the media service channel
switching method according to the first embodiment of the present disclosure, operations

leading up to the operation of determining the end position of the caching stream data to
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be provided to the IPTV set-top box 220 are the same as those of the media service
channel switching method according to the second embodiment of the present disclosure,
and there is a difference in determining the start position of the caching stream data.
With the second method, stability of play of the switched channel in the IPTV set-top box
220 may be improved.

[00109] The caching server 230 determines an I frame I(-1) immediately before the
nearest I frame I(0) in the time before the determined end position data preceding the
determined end position data as the start position of the caching stream data. That is,
data ranging from the I frame I(-1) immediately before the nearest I frame I(0) around the
packet identical to the initial packet information or the corresponding feature information
to the packet identical to the initial packet information or the corresponding feature
information as caching stream data and transmitted to the IPTV set-top box 220.

[00110] The start position of the caching stream data may be the I frame I(-1) or I(-2),
or an I frame I(-k) preceding a certain number of frames depending on the format of the
stream, structure timing, configuration, and the like. The value of k, is an integer, may
be set manually or may be determined and automatically applied by the caching server
230 by analyzing the stream of the channel and identifying timing information,
audio/video packet configuration, and the like.

[00111] FIG. 9 is a block diagram schematically illustrating a caching server
according to a second embodiment of the present disclosure.

[00112] As shown in FIG. 9, the caching server 230 according to the second
embodiment of the present disclosure includes a data receiver 900, a data calculator 910,
a data corrector 920, and a data transmitter 930. Here, the operation of the data receiver
900 of the caching server 230 according to the second embodiment of the present

disclosure is the same as that of the data receiver 300 of the caching server 230 according
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to the first embodiment of the present disclosure, and the operation of the data calculator
910 is the same as those of the data identifier 410 and the data selector 420, and thus a
detailed description thereof will be omitted.

[00113] The data corrector 920 extracts reference time information from the caching
stream data calculated through the data calculator 910 and corrects the extracted
reference time information to generate corrected caching stream data.

[00114] In the second embodiment of the present disclosure, the data corrector 920
generates corrected caching stream data by correcting previous reference time
information in the caching stream data based on first previous reference time information
nearest the end position of the caching stream data.

[00115] Hereinafter, a method of generating the corrected caching stream data by the
data corrector 920 by correcting the previous reference time information in the caching
stream data based on the first previous reference time information will be described.
[00116]  First, the data corrector 920 may correct the other previous reference time
information in the caching stream data based on the first previous reference time
information so as to have the same value as the first previous reference time information.
[00117] In another embodiment, in order to minimize the possibility of an error that
may be produced in the operation of transmitting the caching stream data, the data
corrector 920 may correct the other previous reference time information such that the
similarity between the first reference time information and N-th previous reference time
information nearest the start position of the caching stream data.

[00118] That is, the data corrector 920 may correct the other previous reference time
information such that the other previous reference time information has a value
sequentially reduced by a specific value based on the value of the first previous reference

time information. In the present disclosure, the specific value may be determined
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differently according to service environment information related to the amount of
transferred data and transmission time of the caching stream data.

[00119] In the second embodiment of the present disclosure, the data corrector 920
may correct the other previous reference time information so as to have a value
sequentially reduced by 1 based on the value of the first previous reference time
information. For example, when the first to fifth previous reference time information
are included in the caching stream data, and it is assumed that the first previous reference
time information has a value of 1000, the data corrector 920 may correct the previous
reference time information by sequentially reducing the values thereof by 1 such that the
second previous reference time information has a value of 999, the third previous
reference time information has a value of 998, the fourth previous reference time
information has a value of 997, and the fifth previous reference time information has a
value of 996.

[00120] The data transmitter 930 transmits, to the IPTV set-top box 220, the caching
stream data having the corrected reference time information.

[00121] FIG. 10 is a flowchart illustrating a method of switching media service
channels of the caching server according to the second embodiment of the present
disclosure.

[00122] The caching server 230 receives a caching information request signal
corresponding to a switched channel from the IPTV set-top box 220 (S1002). In
operation S1002, the caching server 230 receives the caching information request signal
containing channel information about the switched channel and packet information about
broadcast data of the switched channel from the IPTV set-top box 220.

[00123] The caching server 230 calculates caching stream data corresponding to the

switched channel based on the caching information request signal from operation S1002
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(S1004). In operation S1004, the caching server 230 calculates data of a specific
position section in the stream data corresponding to the switched channel as caching
stream data at the time when the caching information request signal of operation S1002 is
received or based on the packet information in the caching information request signal.
[00124] The caching server 230 extracts reference time information from the caching
stream data calculated in operation S1004, corrects the extracted reference time
information, and generates corrected caching stream data (S1006). In operation S1006,
the caching server 230 corrects other previous reference time information in the caching
stream data based on first previous reference time information nearest the end position of
the caching stream data to generate the corrected caching stream data.

[00125] The caching server 230 transmits the corrected caching stream data of
operation S1006 to the IPTV set-top box 220 (S1008).

[00126] FIG. 11 is flowchart illustrating a method of switching media service
channels of an IPTV set-top box according to a second embodiment of the present
disclosure.

[00127] Upon recognizing a request for switching from a currently accessed channel
to another channel, the IPTV set-top box 220 transmits a service request signal for access
to the other channel to the IPTV service device 210 (S1102).

[00128] The IPTV set-top box 220 receives broadcast data of the switched channel
from the IPTV service device 210 in response to the service request signal in operation
S1102 (S1104).

[00129] The IPTV set-top box 220 transmits, to the caching server 230, a caching
information request signal containing some or all of the packet information about the
broadcast data received in operation S1104 and channel information about the switched

channel (S1106). In operation S1106, the IPTV set-top box 220 may transmit the
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caching information request signal to the caching server 230 immediately upon receiving
the broadcast data of the switched channel in operation S504.

[00130] The IPTV set-top box 220 receives caching stream data for the switched
channel having the corrected reference time information from the caching server 230 in
response to the caching information request signal in operation S1106 (S1108). In
operation S1108, the IPTV set-top box 220 receives, from the caching server 230, the
corrected caching stream data obtained by correct the other previous reference time
information in the caching stream data based on the first previous reference time
information nearest the end position of the caching stream data initially calculated
according to the switched channel.

[00131] The IPTV set-top box 220 completes channel switching to the switched
channel based on the broadcast data in operation S1104 and the caching stream data in
operation S1108 (S1110).

[00132] FIG. 12 is an exemplary diagram illustrating a method of switching media
service channels according to a second embodiment of the present disclosure. In
describing the media service channel switching method according to the second
embodiment of the present disclosure, the method of generating caching stream data by
the caching server 230 may be seen from FIGS. 7 and 8.

[00133] As shown in FIG. 12, once the start and end positions of the caching stream
data are determined through the procedure of FIG. 7 or 8, the caching server 230 may
extract the reference time information between the start and end positions, and then
correct the values of the previous reference time information based on the previous
reference time information PCR(0) nearest the end position. For example, the caching
server 230 may correct the other previous reference time information such that other

previous reference time information has values sequentially reduced by a specific value
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based on the value of the first previous reference time information (=PCR(0)).

[00134] FIG. 13 is a block diagram schematically illustrating an IPTV set-top box
according to a third embodiment of the present disclosure.

[00135] As shown in FIG. 13, the IPTV set-top box 220 according to the third
embodiment of the present disclosure includes a service requester 1300, a data processor
1310, a data corrector 1320, and an image processor 1330. Here, the operations of the
service requester 1300, the data processor 1310, and the image processor 1330 of the
IPTV set-top box 220 according to the third embodiment of the present disclosure are the
same as those of the service requester 300, the data processor 310, and the image
processor 320 of the IPTV set-top box 220 according to the first embodiment of the
present disclosure, and thus a detailed description thereof will be omitted.

[00136] The data corrector 1320 extracts reference time information from the caching
stream data received through the data processor 1310 and corrects the extracted reference
time information to generate corrected caching stream data.

[00137] In the present embodiment, the data corrector 1320 generates the corrected
caching stream data by correcting the reference time information in the caching stream
data based on the reference time information in the broadcast data received through the
service requester 1300.

[00138] Hereinafter, a method of generating the corrected caching stream data by the
data corrector 1320 by correcting the reference time information in the caching stream
data based on the reference time information in the broadcast data will be described.
[00139] The data corrector 1320 receives broadcast data (= data after the time for the
channel change request) and caching stream data (= data before the time for the channel
change request) of the switched channel through the service requester 1300 and the data

processor 1310, respectively at the same time, and the reference time information in the
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two received data is changed in the following way.

[00140] First, when there is reference time information (=PCR data) in the broadcast
data of the switched channel sequentially received through the service requester 1300, the
data corrector 1320 store the time t thereof and a data value (PCR value; hereinafter
referred to as Mpcgr(t')).

[00141] When there is reference time information in the caching stream data received
after time t, the data corrector 1320 correct the data value of the initially calculated
reference time information (hereinafter, referred to as Cpcr(t')) to a value equal to the
data value of the reference time information in the broadcast data. That is, the data
corrector 1320 corrects Cpcr(t') to Mpcr(t').

[00142] In correcting the reference time information in the caching stream data, the
data corrector 1320 disables the reference time information in the broadcast data to block
the IPTV set-top box 220 from referring to the reference time information. For example,
the data corrector 310 may change Mpcr(t') to a null value and then change the PCR flag
to “0.”

[00143]  After receiving all the caching stream data, the data corrector 1320 disables
the uncorrected reference time information which is not corrected in the reference time
information in the caching stream data based on the reference time information in the
broadcast data. For example, the data corrector 310 may change all the uncorrected
reference time information to a null value, and then change the PCR flag to “0.”

[00144] The image processor 1330 performs a subsequent operation for channel
switching to the switched channel based on the broadcast data and caching stream data
corrected by the data corrector 1320.

[00145] FIG. 14 is a flowchart illustrating a method of switching media service

channels of the IPTV set-top box according to the third embodiment of the present
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disclosure.

[00146] When a request for switching from a currently accessed channel to another
channel is recognized, the IPTV set-top box 220 transmits a service request signal for
access to the other channel (=switched channel) to the IPTV service device 210 (S1402).
[00147] The IPTV set-top box 220 receives broadcast data of the switched channel
from the IPTV service device 210 in response to the service request signal of operation
S1402 (S1404).

[00148] The IPTV set-top box 220 transmits, to the caching server 230, a caching
information request signal containing packet information about the broadcast data and the
channel information about the switched channel received in operation S1404 (S14006).
In operation S1406, the IPTV set-top box 220 may transmit the caching information
request signal to the caching server 230 immediately upon receiving the broadcast data of
the switched channel in operation S1404.

[00149] In response to the caching information request signal of operation S1406, the
IPTV set-top box 220 receives, as caching stream data, data ranging up to a specific
position section determined based on the packet information among stream data
corresponding to the switched channel from the caching server 230 (S1408). In
operation S1408, the IPTV set-top box 220 receives caching stream data whose end
position is an identical packet identical to the packet information and whose start position
is an | frame immediately preceding the identical packet or an I frame preceding N (N>1)
frames from the immediately preceding I frame, in the stream data corresponding to the
switched channel.

[00150] The IPTV set-top box 220 corrects the reference time information in the
caching stream data of operation S1408 based on the reference time information in the

broadcast data of operation S1404 to generate the corrected caching stream data (S1410).
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In operation S1410, the IPTV set-top box 220 corrects the reference time information in
the caching stream data based on the reception time and data value of the reference time
information in the broadcast data to generate the corrected caching stream data.

[00151] the IPTV set-top box 220 disables the reference time information of the
broadcast data used in correcting the reference time information in the caching stream
data, and the uncorrected reference time information in the caching stream data, thereby
allowing generation of corrected caching stream data to be finally completed.

[00152] The IPTV set-top box 220 completes channel switching to the switched
channel based on the broadcast data corrected in operation S1410 and the corrected
caching stream data (S1412).

[00153] FIG. 15 is an exemplary diagram illustrating a method of switching media
service channels according to the third embodiment of the present disclosure. In
describing the media service channel switching method according to the third
embodiment of the present disclosure, a method of generating caching stream data by the
caching server 230 may be seen from FIGS. 7 and 8.

[00154] As shown in FIG. 15, in the third embodiment of the present disclosure, the
IPTV set-top box 220 generates corrected caching stream data by correcting reference
time information in the caching stream data based on the reception time and data value of
the reference time information in the broadcast data of a switched channel sequentially
received from the IPTV service device 210.

[00155] For example, referring to FIG. 15(a), the IPTV set-top box 220 may correct
the data value of the initially calculated reference time information in the caching stream
data received after the reception time to be equal to the data value of the reference time
information in the broadcast data.

[00156] In addition, referring to FIG. 15(b), the IPTV set-top box 220 disables the
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reference time information in the broadcast data used in correcting caching stream data.
After all the caching stream data is received, the uncorrected reference time information
that has not been corrected in the caching stream data may be disabled. Thereby, the
correction operation for the caching stream data is finally completed.

[00157] FIG. 16 is a comparison diagram for explaining the effect of the method for
switching media service channels according to the third embodiment of the present
disclosure.

[00158] FIG. 16(a) illustrates a delay in channel change in the case of a conventional
channel change method. FIG. 16(b) illustrates delay in channel change in the case of a
channel change method employing a caching server (e.g., the media service channel
switching method according to the first embodiment of the present disclosure). FIG.
16(c) illustrates a delay in channel change when a caching server is used, but the
reference time information in the caching data is modified in the caching server (e.g., the
media service channel switching method according to the second embodiment of the
present disclosure). FIG. 16(d) illustrates a delay in channel change in the media
service channel switching method according to the third embodiment of the present
disclosure.

[00159] Referring to FIG. 16, with the media service channel switching method
according to the third embodiment of the present disclosure, the channel switching by an
IPTV user may be quickly performed without unnecessary waiting time, and the issue of
screen shifting raised by the conventional methods is also addressed. Here, screen
shifting refers to an effect of outputting past data provided before the time of channel
change.

[00160] In addition, with the media service channel switching method according to

the third embodiment of the present disclosure, channel switching may be performed
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quickly, and the same screen synchronization as the conventional channel switching
method may be maintained.

[00161] That is, with the channel switching methods in FIGS. 16(c) and 16(d), the
time required for channel switching is shortened compared to the conventional channel
switching method in FIG. 16(a), but past data given before the time of channel change is
derived, thereby raising the issue of shifting. On the other hand, with the channel
switching method according to the third embodiment of the present disclosure, the
reference time information in the caching stream data is corrected based on the reference
time information in the broadcast data of the switched channel. Accordingly, the same
screen synchronization as the conventional channel switching method may be maintained,
thereby, shortening the delay time of channel switching and addressing the issue of
presentation of past data.

[00162] In describing the method for switching media service channels according to
the present disclosure, the operations in FIGS. 5, 6, 10, 11, and 14 have been described as
being sequentially executed. However, embodiments are not necessarily limited thereto.
In other words, the operations described in FIGS. 5, 6, 10, 11, and 14 may be executing
in a different order, or one or more thereof may be executed in parallel. Accordingly,
FIGS. 5, 6, 10, 11, and 14 are not limited to a time series order.

[00163] As described above, the media service channel switching method described
in FIGS. 5, 6, 10, 11, and 14 may be implemented as a program and recorded on a
recording medium (CD-ROM, RAM, ROM, memory card, hard disk, magneto-optical
disk, storage device, etc.) that is readable with computer software.

[00164] Although exemplary embodiments of the present disclosure have been
described for illustrative purposes, those skilled in the art will appreciate that various

modifications, additions and substitutions are possible, without departing from the
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spirit and scope of the appended claims. Therefore, the present disclosure is to be
construed as illustrative rather than limiting, and the scope of the present disclosure is
not limited by the embodiments. The scope of protection of the disclosure should be
construed according to the appended claims, and all technical ideas within the scope of
the claims and equivalents thereto should be construed as being within the scope of the

disclosure.
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[CLAIMS]

1. A method of switching channels by an IPTV reception apparatus, the method
comprising:

when a request signal for switching to a switching target channel is received,
transmitting a service request signal for access to the switching target channel to an IPTV
service device;

receiving broadcast data of the switching target channel from the IPTV service
device in response to the service request signal;

transmitting, to a caching server, a caching information request signal containing
packet information about the broadcast data and channel information about the switching
target channel,

receiving caching stream data corresponding to the packet information and the
channel information from the caching server in response to the caching information
request signal; and

processing the caching stream data and outputting an image.

2. The method of claim 1, wherein, in the transmitting to the caching server, the
caching information request signal is transmitted to the caching server when the
broadcast data of the switching target channel from the IPTV service device starts to be

received.

3. The method of claim 1, wherein the packet information about the broadcast data

comprises a part or all of initial N bytes information of the broadcast data received from

the IPTV service device, feature information about initially received packet data, and
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packet connection number information.

4. The method of claim 1, wherein the receiving of the caching stream data
comprises:

receiving, from the caching server, the caching stream data whose end position
is an identical packet identical to the packet information among the stream data

corresponding to the channel information.

5. The method of claim 4, wherein the receiving of the caching stream data
comprises:

receiving, from the caching server, the caching stream data whose start position
is an | frame immediately preceding the identical packet or an I frame preceding N (N>1)

frames from the immediately preceding I frame.

6. A method of switching channels by a caching server, the method comprising:

receiving a caching information request signal containing channel information
about a switched channel and packet information about broadcast data of the switched
channel from an IPTV reception apparatus;

identifying stream data corresponding to the switched channel based on the
channel information;

selecting data ranging to a specific position section in the stream data as caching
stream data for the switched channel based on the packet information; and

transmitting the caching stream data to the IPTV reception apparatus.

7. The method of claim 6, wherein the selecting comprises:
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detecting an identical packet identical to the packet information among stream
data corresponding to the channel information; and
determining an end position of the caching stream data based on the identical

packet.

8. The method of claim 7, wherein the selecting comprises:
determining an | frame immediately preceding the identical packet or an I frame
preceding N (N>1) frames from the immediately preceding I frame as a start position of

the caching stream data.

9. The method of claim 8, wherein the selecting comprises:
determining a value of N differently based on part or all of information on a
format, structure, and timing configuration of the stream data corresponding to the

channel information.

10. An IPTV reception apparatus comprising:

a service requester configured to transmit a service request signal for access to a
switching target channel to an IPTV service device and to receive broadcast data of the
switching target channel from the IPTV service device in response to the service request
signal;

a data processor configured to transmit, to a caching server, a caching
information request signal containing packet information about the broadcast data and
channel information about the switching target channel and to receive caching stream
data corresponding to the packet information and the channel information from the

caching server; and
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an image processor configured to process the caching stream data and to output

an image.

11. A caching server comprising:

a data receiver configured to receive a caching information request signal
containing channel information about a switched channel and packet information about
broadcast data of the switched channel from an IPTV reception apparatus;

a data identifier configured to identify stream data corresponding to the switched
channel based on the channel information;

a data selector configured to select data ranging to a specific position section in
the stream data as caching stream data for the switched channel based on the packet
information; and

a data transmitter configured to transmit the caching stream data to the IPTV

reception apparatus.

12. A computer program stored in a computer-readable recording medium for
execution, in combination with hardware, of operations of:

when a request signal for switching to a switching target channel is received,
transmitting a service request signal for access to the switching target channel to an IPTV
service device;

receiving broadcast data of the switching target channel from the IPTV service
device in response to the service request signal;

transmitting, to a caching server, a caching information request signal containing
packet information about the broadcast data and channel information about the switching

target channel,
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receiving caching stream data corresponding to the packet information and the
channel information from the caching server in response to the caching information
request signal; and

processing the caching stream data and outputting an image.

13. A method of switching channels by an IPTV reception apparatus, the method
comprising:

when a request signal for switching to a switching target channel is received,
transmitting a service request signal for access to the switching target channel to an IPTV
service device;

receiving broadcast data of the switching target channel from the IPTV service
device in response to the service request signal;

transmitting, to a caching server, a caching information request signal containing
packet information about the broadcast data and channel information about the switching
target channel;

receiving caching stream data corresponding to the packet information and the
channel information from the caching server in response to the caching information
request signal; and

generating corrected caching stream data by correcting reference time
information in the caching stream data based on reference time information in the

broadcast data.

14. The method of claim 13, wherein the generating corrected caching stream data

comprises:

generating the corrected caching stream data by correcting the reference time
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information in the caching stream data based on a reception time and a data value of the

reference time information in the broadcast data.

15. The method of claim 14, wherein the generating corrected caching stream data
comprises:

correcting the data value of the reference time information initially calculated in
the caching stream data received after the reception time to a value equal to the data

value of the reference time information in the broadcast data.

16. The method of claim 14, wherein the generating corrected caching stream data
comprises:
disabling the reference time information in the broadcast data used in correcting

the reference time information in the caching stream data.

17. The method of claim 15, wherein the generating corrected caching stream data
comprises:

after receiving all the caching stream data, disabling uncorrected reference time
information in the reference time information in the caching stream data, the uncorrected
reference time information not being corrected based on the reference time information

in the broadcast data.

18. An IPTV reception apparatus comprising:
a service requester configured to transmit a service request signal for access to a
switching target channel to an IPTV service device and to receive broadcast data of the

switching target channel from the IPTV service device in response to the service request
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signal;

a data processor configured to transmit, to a caching server, a caching
information request signal containing packet information about the broadcast data and
channel information about the switching target channel and to receive caching stream
data corresponding to the packet information and the channel information from the
caching server; and

a data corrector configured to generate corrected caching stream data by
correcting reference time information in the caching stream data based on reference time

information in the broadcast data.

19. A computer program stored in a computer-readable recording medium for
execution, in combination with hardware, of operations of:

when a request signal for switching to a switching target channel is received,
transmitting a service request signal for access to the switching target channel to an IPTV
service device;

receiving broadcast data of the switching target channel from the IPTV service
device in response to the service request signal;

transmitting, to a caching server, a caching information request signal containing
packet information about the broadcast data and channel information about the switching
target channel,

receiving caching stream data corresponding to the packet information and the
channel information from the caching server in response to the caching information
request signal; and

generating corrected caching stream data by correcting reference time

information in the caching stream data based on reference time information in the
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broadcast data.
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