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(57) ABSTRACT

Provided is a data receiving device and method for shortening
a channel switching time in a DMB system. The device
includes a CDM channel for receiving a broadcasting signal
from a DMB satellite, demodulating the broadcast signal, and
generating a MPEG2-TS packet. a GOP bufter for receiving
the MPEG2-TS packet, checking whether or not the received
MPEG2-TS packet is a key frame, and, when it is determined
that the received MPEG2-TS packet is the key frame, initial-
izing the buffer and storing the received MPEG2-TS packet as
a GOP unit, a channel switch for switching a channel of a
DMB service to the GOP buffer, an A/V reproducing buffer
for buffering a predetermined amount of A/V data to repro-
duce the A/V data of the GOP buffer; and an A/V decoder for
receiving and decoding the A/V data.

12 Claims, 6 Drawing Sheets
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1
DATA RECEIVING DEVICE AND METHOD
FOR SHORTENING CHANNEL SWITCHING
TIME IN DIGITAL MULTIMEDIA
BROADCASTING SYSTEM

CLAIM OF PRIORITY

This application claims the benefit of the earlier filing date,
under 35 US.C. §119, to that patent application entitled
“Data Receiving Device and Method for Shortening Channel
Switching Time in Digital Multimedia Broadcasting Sys-
tem,” filed in the Korean Intellectual Property Office on Feb.
17,2006 and assigned Serial No. 2006-15563, the contents of
which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to a digital multi-
media broadcasting (DMB), and in particular, to a data receiv-
ing device and method for shortening a channel switching
time in a DMB system.

2. Description of the Related Art

In general, digital broadcasting refers to a broadcasting
service for providing a high definition, high fidelity, and high
quality service to a user.

A satellite digital broadcasting, mainly aimed at a mobile
service can allow a user to view a multi-channel broadcasting
anytime and anywhere, using a mobile receiving device, e.g.,
a mobile phone, a personal digital assistant, and a vehicle
receiving device.

A terrestrial digital broadcasting system, whose parent is
digital audio broadcasting (DAB), is based on a concept of
providing a mobile receiving multimedia broadcasting using
a 12-numbered channel of a very high frequency (VHF) that
is currently in idle. The terrestrial digital broadcasting trans-
mits a television broadcast, a radio broadcast, and a data
broadcast. Existing terrestrial service providers manage one
analog channel, but digital broadcasting service providers are
based on a concept of managing a plurality of digital chan-
nels. These services are called an ensemble.

In the terrestrial digital broadcasting, three ensembles can
be transmitted over a VHF channel. It is possible to provide
the service over about one video channel, two audio channels,
and one data channel per ensemble.

Owing to the developments of a digital broadcasting tech-
nology and a mobile communication technology, attention is
increasingly paid to a digital broadcasting service for allow-
ing the user to view the digital broadcast even when the user
is moving. In particular, attention is increasingly paid to a
digital multimedia broadcasting (DMB) service using a
mobile terminal.

Thus, the users can view a desired broadcasting anytime
and anywhere, without being held to a fixed time, by storing
the digital broadcast received using a DMB service in the
mobile terminal.

However, the digital broadcast received using the DMB
service has a drawback in that a channel switching time is
remarkably longer compared with that of a general, analog,
television broadcast.

FIG. 1 illustrates an example of a delay generated at the
time of a channel switch in a satellite DMB service.

As shown in FIG. 1, five delays occur in a process of
responding to a channel switching signal of the satellite DMB
service from the user, switching a channel of the satellite
DMB service, and outputting A/V data.
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The five delays occurring at the time of the channel switch
will be described in more detail. A deinterleaver buffering
delay 101 refers to a time taken to empty and again fill a
deinterleaver at the time of changing a code division multi-
plexing (CDM) channel in the satellite DMB service.

In general, the satellite DMB service is of a type in which
broadcast programs are dispersed and transmitted to an N
number of CDM channels. Each CDM channel is classified
into a pilot channel, a program specific information (PSI) and
system information (SI) channel, and a video and voice chan-
nel.

In the satellite DMB service, broadcast traffic is interleaved
and transmitted on a very large unit. In other words, since
traffic information encoded by an encoder is interleaved and
transmitted on the very large unit, a receiving device cannot
perform decoding until it receives all the interleaved traffic
information. Further the receiver cannot perform the decod-
ing until it completes the deinterleaving. Accordingly, in the
satellite DMB service, the receiving device cannot decode
broadcast service traffic until it receives data of a known
amount interleaved before decoding the received traffic.
Therefore, a significant delay is caused in providing the ser-
vice.

A conditional access system (CAS) delay 102 refers to a
time for waiting until necessary information is transmitted to
provide a CAS service for checking whether or not a sub-
scriber is authenticated.

p The deinterleaver buffering delay 101 and the CAS delay
102 are called a network delay 106.

A video key frame extraction delay 103 refers to a time for
waiting until a key frame, for example, an instantaneous
decoder refresh (IDR) frame in H.264, is reached to decode a
compressed image data in a normal fashion.

Generally, in a compression method like H.264, there are
three frame types;, intra-coded (1), predictive coded (P), and
bi-directionally predictive coded (B) frames depending on a
method for deciding a reference frame. The I frame refers to
a frame for simply spatially converting only the frame with-
out a motion compensation. The P frame refers to a frame for
performing the motion compensation in a forward direction
or in a reverse direction with reference to the I frame or the P
frame and then, spatially converting a residual. The B frame
refers to a frame for performing the motion compensation like
the P frame but performing the motion compensation by the |
and P frames, that is, in both directions on a time axis.

A frame encoding method, in which an inputted image can
be restored to the original state independently of adjacent
other images like the I frame, is called an original video
encoding. An encoding method for estimating a current image
by a previous image with reference to front/rear neighboring
1 frame or adjacent P frame is called a residual video encod-
ing.

The key frame is a complete picture used for video com-
pression. Referring to video group of pictures (GOP) struc-
ture, a frame is selected one by one at a constant interval from
atemporal video flow, and is designated as the key frame. The
key frame is an independently restorable video, and enables
an arbitrary video access.

In MPEG, H.261, and H.264, the key frame is inserted at a
constant interval into a GOP, and designates the I frame
enabling independent video reproduction. However, without
limitation to this, the frame independently restored to the
original state without reference to other frames can be all
defined as the key frame irrespective of a moving picture
compression method.

Petitioner Disney Ex-1011, 0008
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An A/V reproducing buffer delay 104 refers to a delay time
for buffering a predetermined amount of A/V data to stably
reproduce the A/V data.

An A/V decoding delay 105 refers to a delay time for
decoding and outputting the A/V data.

The video key frame extraction delay 103, the A/V repro-
ducing buffer delay 104, and the A/V decoding delay 105 are
called a codec delay 107.

In general, the deinterleaver buffering delay 101 generates
a delay time of 2 seconds to 3 seconds. The video key frame
extraction delay 103 generates a delay time of 0.5 seconds to
2 seconds. The A/V reproducing buffer delay 104 generates a
delay time of about 1 second.

In the conventional DMB service, a technology for short-
ening a channel switching delay time mostly uses a method
for providing several CDM channels and previously filling
the deinterleaver of the adjacent channel.

This can minimize the deinterleaver buffering delay 101 at
the time of the channel switching to the adjacent channel.
Comparing with the deinterleaver buffering delay 101, the
codec delay 107 is a long delay time. Therefore, a fast channel
switching is impossible until the time for the codec delay 107
is shortened.

However, the above method can shorten a time for the
deinterleaver buffering delay 101 of the network delay 106,
but cannot shorten a time for the video key frame extraction
delay 103 and the A/V reproducing buffer delay 104 of the
codec delay 107.

SUMMARY OF THE INVENTION

The present invention provides a data receiving device and
method for shortening a channel switching time of a digital
multimedia broadcasting receiving device by minimizing a
video key frame extraction delay of a codec delay during a
delay time generated at the time of channel switching of a
digital multimedia broadcast service.

In one embodiment, there is provided a data receiving
device for shortening a channel switching time in a digital
multimedia broadcast (DMB) system. The device includes a
CDM (code division multiplexing) channel for receiving a
broadcast signal from a DMB satellite, demodulating the
broadcast signal, and generating a MPEG2-TS (moving pic-
ture experts group2-transport stream) packet; a GOP (group
of picture) buffer for receiving the MPEG2-TS packet from
the CDM channel, checking whether or not the received
MPEG2-TS packet is a key frame, and, when it is determined
that the received MPEG2-TS packet is the key frame, initial-
izing a GOP buffer and storing the received MPEG2-TS
packet as a GOP unit, a channel switch for switching a chan-
nel of a DMB service to the GOP buffer in response to an
input signal from a user; an A/V (audio/video) reproducing
buffer for buffering a predetermined amount of A/V data to
reproduce the A/V data of the GOP buffer switched to by the
channel switch; and an A/V decoder for receiving the A/V
data from the A/V reproducing buffer, and decoding the
received A/V data.

BRIEF DESCRIPTION OF THE DRAWINGS

The above features and advantages of the present invention
will become more apparent from the following detailed
description when taken in conjunction with the accompany-
ing drawings in which:

FIG. 1 illustrates an example of a delay generated at the
time of channel switching of a DMB service;
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FIG. 2 illustrates a construction of a satellite DMB system
according to an exemplary embodiment of the present inven-
tion;

FIG. 3 illustrates a construction of a DMB receiving device
according to an exemplary embodiment of the present inven-
tion;

FIG. 4 illustrates a construction of a GOP buffer according
to an exemplary embodiment of the present invention;

FIG. 5 is a flowchart illustrating a method for storing a
MEPG2-TS packet received from a CDM channel, in a GOP
buffer as a GOP unit according to an exemplary embodiment
of the present invention; and

FIG. 6 is a flowchart illustrating a method for detecting a
key frame while receiving a MPEG-2 TS packet from the
CDM channel of FIG. 5.

DETAILED DESCRIPTION

An exemplary embodiment of the present invention will
now be described in detail with reference to the annexed
drawings. In the drawings, the same or similar elements are
denoted by the same reference numerals even though they are
depicted in different drawings. For the purposes of clarity and
simplicity, a detailed description of known functions and
configurations incorporated herein has been omitted for con-
ciseness.

In the present invention, a digital multimedia broadcasting
(DMB) system refers to a satellite DMB system. However, it
will be obvious from a description of the present invention
that the present invention is also applicable to a terrestrial
DMB system.

FIG. 2 illustrates an exemplary construction of a satellite
DMB system according to an embodiment of the present
invention.

As shown in FIG. 2, the satellite DMB system includes a
DMB broadcasting center 201, for converting broadcasting
contents into a broadcasting signal (that is, code division
multiplexing (CDM) and time division multiplexing (TDM)
broadcasting signals) to provide the broadcasting contents to
a user; a DMB broadcasting transmitting center 202, for
receiving the broadcasting signal from the DMB broadcast-
ing center 201, and transmitting the received broadcasting
signal to a DMB satellite; the DMB satellite 203, for receiving
the broadcasting signal from the DMB broadcasting transmit-
ting center 202, and re-transmitting the received broadcasting
signal, a DMB mobile terminal 204 and a vehicle mounted
terminal 205 receiving the broadcasting signal from the DMB
satellite 203 through a DMB receiving device (not shown);
and a gap filler 206 for re-transmission to a shadow region.

In the DMB system according to the present invention, the
DMB broadcasting transmitting center 202 transmits the
broadcasting signal to the DMB satellite 203 using a Ku-band
frequency, for example, 13 GHz, and the DMB satellite 203
transmits a circular polarization type CDM signal to the DMB
mobile terminal 204 and the vehicle mounted terminal 205,
each equipped with the satellite DMB receiving device, using
an S-band frequency, e.g., 2.6 GHz.

The DMB satellite 203 transmits a linear polarization type
TDM signal to the gap filler 206 using the Ku-band frequency,
e.g., 12 GHz. The gap filler 206 converts the linear polariza-
tion type TDM signal into the circular polarization type CDM
signal, and transmits the converted signal to the DMB mobile
terminal 204 and the vehicle mounted terminal 205 each
equipped with the satellite DMB receiving device using the
S-band frequency (i.e., 2.6 GHz). The gap filler 206 is used
for transmitting a satellite signal to the shadow region that the
satellite signal cannot directly reach.

Petitioner Disney Ex-1011, 0009
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The DMB mobile terminal 204 and the vehicle mounted
terminal 205 include the DMB receiving device (not shown),
respectively, and receive the broadcast signal from the DMB
satellite 203.

In the present invention, the DMB receiving device pro-
vided with the DMB mobile terminal 204 and the vehicle
mounted terminal 205 includes an N number of code division
multiplexing (CDM) channels for receiving several broadcast
programs from the DMB satellite 203 for fast channel switch-
ing. Each of the CDM channels demodulates the CDM signal
received from the DMB satellite 203, generates a pilot pay-
load or a Moving Picture Experts Group2-Transport Stream
(MPEG2-TS) packet depending on each channel characteris-
tic, and transmits the generated pilot payload and MPEG2-TS
packet to the GOP buffer over a channel selected by the user.

FIG. 3 illustrates an exemplary construction of the DMB
receiving device according to an embodiment of the present
invention.

Referring to FIG. 3, the inventive DMB receiving device
includes CDM channels 301-1 . . . 301-n for receiving the
broadcast signal from the DMB satellite 203, demodulating
the received broadcasting signal, generating the MPEG2-TS
packet, and transmitting the generated MPEG2-TS packet to
GOP buffers 302-1 . . . 302-n. The GOP buffers 302-1 . . .
302-nreceive the MPEG2-TS packet from the CDM channels
301-1, . ..,301-n, check whether or not the received MPEG2-
TS packet is a key frame, and store the received MPEG2-TS
packet as a GOP unit when it is determined that the received
MPEG2-TS packet is the key frame. A channel switch 303 for
switching the channel of the DMB service to the GOP buffers
302-1...302-nin response to an input signal from the user,
an A/V reproducing buffer 304 for buffering a predetermined
amount of A/V data to reproduce the A/V data of the GOP
buffer switched by the channel switch 303; and an A/V
decoder 305 for receiving the A/V data from the A/V repro-
ducing buffer 304, and decoding the received A/V data.

A construction of the DMB receiving device is described in
more detail. The CDM channel 301-1 . . . 301-n receives the
broadcasting signal from the DMB satellite 203, demodulates
the received broadcasting signal, generates the MPEG2-TS
packet, and transmits the generated MPEG2-TS packet to the
GOP buffer 302-1 . ..302-n.

In the present invention, the DMB receiving device
includes the N number of CDM channels 301-1 . . . 301-n for
receiving several broadcasting programs from the DMB sat-
ellite 203 for the fast channel switching. Each of the CDM
channels 301-1 . . . 301-» demodulates the CDM signal
received from the DMB satellite 203, generates the pilot
payload or the MPEG2-TS packet depending on each channel
characteristic, and transmits the generated pilot payload and
MPEG2-TS packet to the GOP buffer 302-1 . . . 302-».

It will be obvious from the description of the present inven-
tion that the CDM channels 301-1 . . . 301-n provided for the
DMB receiving device is larger in number than broadcast
channels provided by the satellite DMB service.

The GOP buffer 302-1 . . . 302-n, each receive the MPEG2-
TS packet from a corresponding CDM channel and checks
whether or not the received MPEG2-TS packet is the key
frame. When it is determined that the received MPEG2-TS
packet is the key frame, the GOP buffer 302-1 .. . 302-n stores
the received MPEG2-TS packet on the GOP unit. Here, GOP
refers to a set of frames ranging from a specific key frame (or
an IDR-frame) to a frame before a next key frame is inputted.

This process is now described in more detail. The GOP
buffer302-1...302-» checks the MPEG2-TS packet received
from the CDM channel 301-1 . . . 301-n, respectively, and
initializes a value of “t” denoting its buffering size by “0”
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when it is determined that the MPEG2-TS packet is equal to
data corresponding to a start of a moving picture experts
group2-packetized elementary stream (MPEG2-PES) and
corresponds to the key frame. After that, the initialized GOP
buffer 302-1. .. 302-n stores the received MPEG2-TS packet
until it again receives a key frame from the CDM channel
301-1 . . . 301-». When it is determined that the inputted
MPEG2-TS packet is the key frame, the GOP buffer
302-1...302-n repeats a process of initializing its buffering
size by “0” and storing the MPEG2-TS packet until it receives
a next key frame.

The GOP buffer 302-1 .. .302-n always stores the MPEG2-
TS packet corresponding to the received key frame at its start
position.

A construction of the GOP buffer 302-1 . . . 302-n for
storing the MPEG2-TS packet received from the CDM chan-
nel 301-1 . . . 301-n, on the GOP unit, will be described with
reference to FIG. 4.

FIG. 4 illustrates a construction of the GOP buffer accord-
ing to an exemplary embodiment of the present invention.

Referring to FIG. 4, the GOP buffer 302-1 . . . 302-n are
expressed by a GOP bufter size (T) and a current buffering
size (t). The MPEG2-TS packet stored in the GOP buffer
302-1...302-nis comprised of at least one Aud 401 portion
that represents a MPEG2-TS packet corresponding to an
audio, at least one Vid 402 portion that represents a MPEG2-
TS packet corresponding to a video, not the key frame, an Etc
403 that represents other MPEG2-TS packets, not associate
with the audio and the video; and a key 404 that represents a
MPEG2-TS packet corresponding to the video key frame (or
the IDR-frame).

The GOP buffer 302-1 .. .302-n always stores the MPEG2-
TS packet corresponding to the video key frame at its start
position, and sequentially stores MPEG2-TS packets not cor-
responding to a subsequently received key frame, which are
video P-frames, or MPEG2-TS packets corresponding to
audio data.

A size of the GOP buffer 302-1 . . . 302-n should be greater
than or equal to an amount of data of the MPEG2-TS packet
transmitted during a GOP time.

The MPEG2-TS packet is typically buftered for about one
second to store a GOP unit. This represents an amount of data
of'about 64 Kbytes in the satellite DMB. Accordingly, in the
satellite DMB, the GOP buffer is provided 64 Kbytes or more.

In case where the receiving device simultaneously deinter-
leaves the N number of channels including all of a primary
channel that is in the course of providing the satellite DMB
service and a sub channel that is an auxiliary channel, it has a
memory of about Nx64 Kbytes.

FIG. 5 is a flowchart illustrating a method for storing the
MEPG2-TS packet received from the CDM channel, in the
GOP buffer as the GOP unit according to an exemplary
embodiment of the present invention.

FIG. 5 represents an exemplary method for storing the
MPEG2-TS packet of the channel, as the GOP unit in the
GOP buffers 302-1 . . . 302-n, over which the user is not in the
course of viewing using the DMB receiving device.

Referring to FIG. 5, upon the receipt of a power source of
the DMB receiving device in response to an input by the user
(Step 501), the GOP bufter 302-1 . . . 302-r receives the
MPEG2-TS packet from the CDM channel 301-1 ... 301-n
(Step 502).

The MPEG2-TS packet inputted to the GOP buffer
302-1 . .. 302-n from the CDM channel 301-1 . . . 301-n
includes the MPEG2-TS packet corresponding to the audio;
the MPEG2-TS packet corresponding to the video, not the
key frame; other MPEG2-TS packets, not the audio and the
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video; and the MPEG2-TS packet corresponding to the video
key frame (or the IDR-frame).

The GOP buffer 302-1 . .. 302-n checks whether or not the
received MPEG2-TS packet is equal to start data of the
MPEG2-PES and corresponds to the key frame (Step 503).
The checking determines whether or not the received
MPEG2-TS packet is equal to the start data of the MPEG2-
PES and corresponds to the key frame, includes a process of
checking whether or not a MPEG2-TS header of the received
MPEG2-TS packet indicates the start of the MPEG2-PES, a
process of checking whether or not a value of a MPEG2-PES
header indicates the video, and a process of checking a value
of'payload data of the MPEG2-PES. The process of checking
the MPEG2-TS packet received from the CDM channel
301-1...301-n, and detecting the key frame will be in more
detail described with reference to FIG. 6.

When it is determined that the received MPEG2-TS packet
is equal to the start data of the MPEG2-PES and is equal to the
key frame (Step 503), the GOP buffer 302-1 . . . 302-n ini-
tializes the “t” value denoting the size by “0” (Step 504). After
that, the GOP buffer 302-1 . . . 302-n stores the MPEG2-TS
packet received from the CDM channel 301-1 . . .301-n (Step
505).

When it is determined that the received MPEG2-TS packet
is notequal to the start data of the MPEG2-PES or is notequal
to the key frame (Step 503), the GOP buffer 302-1 . ..302-n
stores the received MPEG2-TS packet (Step 505).

When it is determined that the received MPEG2-TS packet
is the key frame (Step 506), the GOP buffer 302-1 . ..302-n
repeatedly performs the processes of initializing its size of “t”
by “0”, and storing the MPEG2-TS packet received from the
CDM channel 301-1 . .. 301-n until it again receives the next
key frame.

By the above process, the GOP buffer 302-1 . . . 302-n
stores the MPEG2-TS packet of the channel, as the GOP unit,
over which the user is not in the course of viewing using the
DMB receiving device. The GOP buffer 302-1 . . . 302-n
always stores the MPEG2-TS packet corresponding to the
received key frame, at its start position.

FIG. 6 is a flowchart illustrating the method for detecting
the key frame while receiving the MPEG-2 TS packet from
the CDM channel of FIG. 5.

Referring to FIG. 6, upon the receipt of the MPEG2-TS
packet from the GOP channel 301-1 . .. 301-n (Step 601), the
GOP buffer 302-1 . . . 302-n checks whether or not a value of
“payload_unit_start_indicator” indicating a start of the
MPEG2-TS packet is equal to “1” (payload_unit_start_indi-
cator=1) in the MPEG2-TS packet header of the received
MPEG2-TS packet (Step 602).

When it is determined that the value of “payload_unit_
start_indicator” is equal to “1”, the GOP buffer 302-1 . . .
302-n checks whether or not a value of “stream_id” of the
MPEG2-PES header is equal to “OxE1” or “OxFA,” denoting
the video (stream_id=0xE1 or OxFA) (Step 603).

When it is determined that the value of “stream_id” of the
MPEG2-PFS header is equal to the “0xE1” or “OxFA,” denot-
ing the video, the GOP buffer 302-1 .. . 302-n checks whether
or not a 7 data of 5 bytes among the payload data of the
MPEG2-PES is equal to “0x00 000001 67 (H.264 Sequence
Parameter Set) (7% data=0x00 00 00 01 67) (Step 604).

If'the received MPEG2-TS packet satisfies the Steps 602 to
604, the GOP buffer (302-1 . . . 302-») regards the received
MPEG2-TS packet as the MPEG2-TS packet including the
key frame, and detects and checks the MPEG2-TS packet
(Step 605).

By the above method, the GOP butters 302-1. ..302-n each
allocate and store the MPEG2-TS packets of all the channels
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prepared by the satellite DMB service, as the GOP unit,
respectively. If the user switches the channel of the satellite
DMB service during an operation, the A/V data of the GOP
buffer corresponding to the switched channel is transmitted to
the A/V reproducing bufter 304.

The A/V reproducing buffer 304 can directly reproduce the
MPEG2-TS packet corresponding to the key frame without
the need to wait. This results in the shortening of the channel
switching time.

The present invention has an effect of shortening the chan-
nel switching time of the DMB receiving device by minimiz-
ing the video key frame extraction delay of the codec delay
during the delay time generated at the time of the channel
switching of the DMB service.

The above-described methods according to the present
invention can be realized in hardware or as software or com-
puter code that can be stored in a recording medium such as a
CD ROM, an RAM, a floppy disk, a hard disk, or a magneto-
optical disk or downloaded over a network, so that the meth-
ods described herein can be rendered in such software using
a general purpose computer, or a special processor or in
programmable or dedicated hardware, such as an ASIC or
FPGA. As would be understood in the art, the computer, the
processor or the programmable hardware include memory
components, e.g., RAM, ROM, Flash, etc. that may store or
receive software or computer code that when accessed and
executed by the computer, processor or hardware implement
the processing methods described herein.

While the invention has been shown and described with
reference to a certain preferred embodiment thereof, it will be
understood by those skilled in the art that various changes in
form and details may be made therein without departing from
the spirit and scope of the invention as defined by the
appended claims.

What is claimed is:

1. A data receiving device for shortening a channel switch-
ing time in a digital multimedia broadcasting (DMB) system,
the device comprising:

a plurality of code division multiplexing (CDM) channels,

each for:

receiving a broadcast signal from a DMB satellite,

demodulating the broadcast signal, and

generating a moving picture experts group2-transport

stream (MPEG2-TS) packet;

a plurality of group-of-picture (GOP) buffers, each associ-

ated with one of the CDM channels, and each for:
receiving the MPEG2-TS packet from the associated CDM
channel,

checking whether the received MPEG2-TS packet

includes a key frame, and, if so, initializing the GOP
buffer to a size value of zero, and storing the received
MPEG2-TS packet as a GOP unit until a next key frame
is received, and wherein when the next key frame is
received in the course of storing the MPEG2-TS packet
in the GOP buffer, repeating the initializing and storing
to again initialize the GOP buffer to a size value of zero
and store the received MPEG2-TS packet until a next
key frame is again received to the initialized GOP buffer;
a channel switch for switching a channel of a DMB service
to one of the GOP buffers corresponding to the switched
DMB service channel in response to an input signal from
a user;

an A/V (audio/video) reproducing buffer for buffering a
predetermined amount of A/V data to reproduce the A/'V
data of the one GOP buffer switched by the channel
switch; and
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an A/V decoder for receiving the A/V data from the A/V

reproducing buffer, and decoding the received A/V data.

2. The data receiving device of claim 1, wherein a number
of CDM channels is greater than a number of broadcasting
channel provided from the satellite DMB service.

3. The data receiving device of claim 1, wherein the GOP
unitindicates a set of frames comprising: a specific key frame,
an instantaneous decoder refresh (IDR)-frame and a frame
before a next key frame is inputted.

4. The data receiving device of claim 1, wherein, when it is
determined that the MPEG2-TS packet received is the key
frame, the GOP buffer initializes a value of “t” denoting its
buffering size by “0”, and stores the MPEG2-TS packet until
it receives a next key frame.

5. The data receiving device of claim 4, wherein each GOP
buffer stores:

a MPEG2-TS packet corresponding to audio data;

a MPEG2-TS packet corresponding to video data that is not

the key frame;

other MPEG2-TS packets that are neither audio nor video

data; and

aMPEG2-TS packet corresponding to a video key frame or

an IDR-frame.
6. The data receiving device of claim 4, wherein the receiv-
ing device simultaneously deinterleaves an N number of
channels and has a memory size of at least Nx64 Kbytes.
7. A method for shortening a channel switching time in a
digital multimedia broadcasting (DMB) system, the method
comprising steps of:
receiving, by a DMB receiving device comprising a plu-
rality of group-of-picture (GOP) buffers, a moving pic-
ture experts group2-transport stream (MPEG2-TS)
packet from one of a plurality of code division multi-
plexing (CDM) channels;
checking whether the received MPEG2-TS packet
includes a key frame, and if so, initializing at the DMB
receiving device a value of “t” denoting a buffering size
of'one of the plurality of GOP buffers to zero, and storing
the received MPEG2-TS packet until a next key frame is
inputted to the initialized GOP buffer, wherein, when the
next key frame is inputted in the course of storing the
MPEG2-TS packet in the GOP buffer, repeating the
initializing and storing to again initialize the buffering
size of “t” of the GOP buffer to zero and store the
received MPEG2-TS packet until a next key frame is
again inputted to the initialized GOP buffer, and wherein
in response to a user initiated DMB channel switch
operation, the stored MPEG2-TS packet is transferred
from the GOP buffer to an audio/video (A/V) reproduc-
ing buffer for buffering a predetermined amount of A/V
data to enable direct A/V reproduction of the MPEG2-
TS packet.
8. The method of claim 7, wherein the step of checking
whether the received MPEG2-TS packet includes the key
frame comprises steps of:
checking whether or not a value of “payload_unit_start_in-
dicator”, which indicates a start of the MPEG2-TS
packet in a header of the MPEG2-TS packet received
from the CDM channel, is equal to “1”;

checking whether or not a value of “stream_id” of a
MPEG2-PES header is equal to “OxE1” or “OxFA”
denoting a video when it is determined that the value of
“payload_unit_start_indicator” is equal to “1”*;

checking whether or not 7% data of Sbytes among payload
data of a MPEG2-PES is equal to “0x00 00 00 01 67~
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10
when it is determined that the value of “stream_id” ofthe
MPEG2-PES header is equal to the “OxE1” or “OxFA”
denoting the video; and

determining the received MPEG2-TS packet as the key

frame when the value of the payload_unit start_indicator
is “17, the stream_id is 0xE1” or “0xFA” and the 7*" data
of Sbytes is equal to “0x00 00 00 01 67.7

9. An apparatus for shortening a channel switching time in
a digital multimedia broadcasting (DMB) system, the appa-
ratus comprises:

a processor in communication with a memory, the proces-

sor executing code for:
receiving, at a DMB receiving device comprising a plural-
ity of group-of-picture (GOP) bufters, a moving picture
experts group2-transport stream (MPEG2-TS) packet
from one of a plurality of code division multiplexing
(CDM) channels;

checking whether the received MPEG2-TS packet
includes a key frame and if so, initializing, at the DMB
receiving device, a value of “t” denoting a buffering size
of one of the plurality of GOP buffers to zero, and storing
the received MPEG2-TS packet until a next key frame is
inputted to the initialized GOP buffer, wherein, when the
next key frame is inputted in the course of storing the
MPEG2-TS packet in the GOP buffer, repeating the
initializing and storing to again initialize the buffering
size of “t” of the GOP buffer to zero and store the
received MPEG2-TS packet until a next key frame is
again inputted to the initialized GOP buffer, and wherein
in response to a user initiated DMB channel switch
operation, the stored MPEG2-TS packet is transferred
from the GOP buffer to an audio/video (A/V) reproduc-
ing buffer for buffering a predetermined amount of A/V
data to enable direct A/V reproduction of the MPEG2-
TS packet.
10. The apparatus of claim 9, wherein the step of checking
whether the received MPEG2-TS packet is the key frame
comprises steps of:
checking whether or not a value of “payload_unit_startin-
dicator”, which indicates a start of the MPEG2-TS
packet in a header of the MPEG2-TS packet received
from the CDM channel, is equal to “1”;

checking whether or not a value of “stream_id” of a
MPEG2-PES header is equal to “OxE1” or “OxFA”
denoting a video when it is determined that the value of
“payload unit_start_indicator” is equal to “1”;

checking whether or not 7% data of Sbytes among payload
data of a MPEG2-PES is equal to “0x00 00 00 01 67~
when it is determined that the value of “stream_id” ofthe
MPEG2-PES header is equal to the “OxE1” or “OxFA”
denoting the video; and

determining the received MPEG2-TS packet as the key

frame when the value of the payload_unit_start_indica-
tor is “17, the stream_id is 0xE1” or “OxFA” and the 77
data of Sbytes is equal to “0x00 00 00 01 67.”

11. A non-transitory computer-readable storage medium
comprising instructions that, when executed by a processor
cause a data receiving device to shorten a channel switching
time in a digital multimedia broadcasting (DMB) system, the
storage medium providing instruction to the processor for
executing the steps of:

receiving, at a DMB receiving device comprising a plural-

ity of group-of-picture (GOP) bufters, a moving picture
experts group2-transport stream (MPEG2-TS) packet
from one of a plurality of code division multiplexing
(CDM) channels;
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checking whether the received MPEG2-TS packet
includes a key frame, and if so, initializing, at the DMB
receiving device, a value of “t” denoting a buffering size
of'one of the plurality of GOP buffers to zero, and storing
the received MPEG2-TS packet until a next key frame is
inputted to the initialized GOP buffer, wherein, when the
next key frame is inputted in the course of storing the
MPEG2-TS packet in the GOP buffer, repeating the
initializing and storing to again initialize the buffering
size of “t” of the GOP buffer to zero and store the
received MPEG2-TS packet until a next key frame is
again inputted to the initialized GOP buffer, and wherein
in response to a user initiated DMB channel switch
operation, the stored MPEG2-TS packet is transferred
from the GOP buffer to an audio/video (A/V) reproduc-
ing buffer for buffering a predetermined amount of A/V
data to enable direct A/V reproduction of the MPEG2-
TS packet.

12. The storage medium of claim 11, wherein the step of

checking whether the received MPEG2-TS packet is the key
frame comprises steps of:

12

checking whether or not a value of “payload_unit_start_in-
dicator”, which indicates a start of the MPEG2-TS
packet in a header of the MPEG2-TS packet received
from the CDM channel, is equal to “1”;

checking whether or not a value of “stream_id” of a
MPEG2-PES header is equal to “OxE1” or “OxFA”
denoting a video when it is determined that the value of
“payload unit start indicator” is equal to “1”*;

checking whether or not 7% data of Sbytes among payload
data of a MPEG2-PES is equal to “0x00 00 00 01 67~
when it is determined that the value of “stream_id” ofthe
MPEG2-PES header is equal to the “OxE1” or “OxFA”
denoting the video; and

determining the received MPEG2-TS packet as the key
frame when the value of the payload_unit_start_indica-
tor is “17, the stream_id is 0xE1” or “OxFA” and the 7%
data of Sbytes is equal to “0x00 00 00 01 67.”
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