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(57) Abrégée/Abstract:

A digital broadcast recelver for recelving a transmission stream including a supplementary data stream and a normal data stream
comprises a demodulator for demodulating a received transmission stream and an equalizer for equalizing the transmission
stream. The transmission stream Is received from a digital broadcast transmitter which constructs a transmission stream so that a
predetermined packet in the supplementary data stream is positioned on a predetermined portion in a frame.
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ABSTRACT

A digital broadcast receiver for receiving a transmission stream
including a supplementary data stream and a normal data stream comprises a
demodulator for demodulating a received transmission stream and an equalizer for
equalizing the transmission stream. The transmission stream is received from a
digital broadcast transmitter which constructs a transmission stream so that a
predetermined packet in the supplementary data stream is positioned on a

predetermined portion in a frame.
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Description

DIGITAL BROADCASTING SYSTEM AND DATA
PROCESSING METHOD THEREOF

This is a divisional of Canadian National Phase Patent Application

Serial No. 2,644,340 filed March 30, 2007.

Technical Field

The present invention relates to a digital broadcasting system and a data processing
method thereof, and more particularly, to a digital broadcasting system and a data
processing method which can reduce waste ot frequency resources, via etficient

transmission and reception of packets.

Background Art

Recently, the type of a television (T'V) broadcasting has been abruptly chaning over
from analog to digital, and satellite broadcasting systems such as Koreaset in Korea,
DirecTV in the United States, PerfecTV 1n Japan, and others, have already adopted
digital television (DTV) systems. In the terrestrial broadcastings, ATV (Advanced TV)
in the United States, and DVB (digital Video Broadcasting) in Europe have rapidly
propelled the digital TV broadcastings.

FIG. 1 illustrates a typical digital TV broadcasting system and a process of
transmitting a TV program from a broadcasting station to a base station. Referring to
FIG. 1, a digital TV broadcasting system 100 tncludes at least a broadcasting station
110 and multiple base stations 120A-120N arranged within different coverage areas.
The broadcasting station 110 generates broadcasting a signal in the torm of packets by
compressing and packetizing video and audio signals obtained through, for éxample, a
camera and a microphone, respectively, using a modulator (not shown), and transmits
the broadcasting packets, via a transmission channel (e.g., optical cables or wireless).
The respective base stations 120A-120N, which may be located 1n different parts of the-.
country, are arranged to receive the broadcast signal for processing accordingly. Each
base station 1s typically provided with a transceiver{i.e., a transmi(ter and a receiver)
capable of transnﬁtting and receiving the broadcast signal. |

In this case, broadcast packets are sequentially transmitted one by one. A transmitter,
which is installed 1n a respective base station, processes the broadcast packet
transmitted from the broadcasting station 110 in the unit of a frame, and transmits the
processed broadcast signal to broadcasting receivers, such as TV receivers that beiong ,
to a predetermined communication area. Here, the respective base stations 120A-120N
have fixed transmission ranges in which broadcast signals can be transmitted, re-
spectively.

Such broadcast packets or frames may be provided 1n diverse forms. When frames

are generated in a transmitter of the respective base station 120A-120N, the transmitter
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forms the frames by successively accumulating the transmitted broadcast packets.
However, if the transmitter 1s 1n an “OFL’ state, the transmitter cannot receive the
broadcast packets, even though the broadcast packets are transmitted from the
broadcasting station 110. When the [0001] transmitter is turned "ON", frames are
formed by accumulating the received broadcast packets. Accordingly, the respective
base stations 120A-120N may receive broadcast packets in different orders depending
on the “ON/OFF” state of the transmitters, and in this case, the broadcast packets
included in one frame may differ for the respective base stations 120A-120N.

[6] As the transmitters of the respective base stations 120A-120N receive the broadcast
packets in different orders, the frames formed through the respective base stations
120A-120N are not identical. Accordingly, in an area where the same broadcast signals
are received from two or more base stations 120A-120N, interference may occur
between the broadcast signals. As a result, the broadcast signal may not to be received
at a broadcast receiver.

[7] To prevent this type of interference, the respective base stations 120A-120N
generally use separate channels, 1.e., different frequencies. In the case of using a single
frequency, a method of preventing the overlapping of communication ranges of the
respective base stations 120A-120N has been used in order to prevent the broadcast
signals from being received from two or more base stations 120A-120N. However, in
the case where the respective base stations 120A-120N use separate channels,
frequency resources can be wasted. In addition, in the case of preventing the
overlapping of the communication ranges of the respective base stations, areas where
broadcast recelvers cannot receive any of the broadcast signals from the respective
base stations 120A-120N may occur inevitably.

[8] Accordingly, a new technique 1s required to prevent waste of frequency resources by
making the respective base stations 120A-120N use the same channel and prevent the

occurrence of any area where the broadcast signals cannot be received.

Disclosure of Invention

Technical Problem

[9] Several aspects and example embodiments of the present invention provide a digital
broadcasting system and a data processing method thereof, which can reduce the waste
of frequency resources and conform to a user’s convenience by transmitting/receiving
packets using packet start information.

Technical Solution

[10] In accordance with an embodiment of the present invention, there is provided an
apparatus for generating a transport stream, which comprises a packet generator to

generate a plurality of packets; a counter arranged to count the number of packets
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generated and provide a count value; and a controller arranged to determine whether
the count value reaches a predetermined number of packets, to insert packet start 1n-
formation into the packets, and to transmit the packets having the packet start in-
formation inserted therein in a transport stream.

[11] In accordance with another aspect of the present invention, there 1s provided a data
processing method for a transport stream generation apparatus, which comprises
generating a plurality of packets by compressing video and audio signals; counting the
number of packets generated and providing a count value; and determining whether the
count value reaches a predetermined number of packets, inserting packet start in-
formation into the packets according to the count value, and transmitting the packets
having the packet start information inserted therein 1n a transport stream.

[12]} In still another aspect of the present invention, there is provided a digital broadcast
transmission apparatus, which comprises a sync setting unit arranged to set a clock
synchronization for the transmission of a transport stream in the form of packets; and a
frame generator arranged to make a determination of whether packet start information
that indicates a start packet of a frame has been inserted into a next packet subscquent
to the packet among a plurality of packets received, and generate a frame based on the
determination.

[13] In still another aspect of the present invention, there 1s provided a data processing
method for a digital broadcast transmission apparatus, which comprises setting a clock
synchronization for the transmission of a transport stream in the form of packets; and
arranging to make a determination of whether packet start information that indicates a
start packet of a frame has been inserted into a next packet subsequent to the packet

among a plurality of packets received, and generating a frame based on the de-

termination.

[14] In still another aspect of the present invention, there 1s provided a digital
broadcasting system, which comprises a multiplexer for generating a plurality of
packets by compressing video and audio signals and having information related to the
order of the plurality of packets; and a digital broadcast transmitter for receiving the
plurality of packets and the information related to the order of the plurality of packets
from the multiplexer, and processing the plurality of packets according to the order.

[15] In still another aspect of the present invention, there is provided a data processing
method for a digital broadcasting system; which comprises generating a plurality of
packets by compressing video and audio signals; generating information related to the
order of the plurality of packets; and transmitting the plurality of packets and the in-
formation related to the order of the plurality of packets to a transmitter.

[16] In addition to the example embodiments and aspects as described above, further

aspects and embodiments will be apparent by reference to the drawings and by study of
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the following descriptions.

Advantageous Eftects

As described above, according to the present invention, frequency resources can be
conserved and waste can be eliminated, if not reduced, by adding packet start in-
formation to a packet to be transmitted 1n a transmitter, and by extracting and
processing the packet start information from the received packet in a receiver. In
addition, a user’s convenience can be enhanced by receiving the same broadcast signal
through the same channel number for each locality.

Various components of the digital broadcasting system, as shown in FIG. 2 and FIG.
6, can be implemented in hardware, such as, for example, an application specific
integrated circuit (ASIC); however, where appropriate, software, hardware, or a
combination thereof can be utilized. In particular, software modules can be written, via
a vartety of software languages, including C, C++, Java, Visual Basic, and many

others. These software modules may include data and instructions which can also be

“stored on one or more machine-readable storage media, such as dynamic or static

random access memories (DRAMs or SRAMs), erasable and programmable read-only
memories (EPROMs), electrically erasable and programmable read-only memories
(EEPROMs) and flash memories; magnetic disks such as fixed, floppy and removable
disks; other magnetic media including tape; and optical media such as compact discs
(CDs) or digital video discs (DVDs). Instructions of the software routines or modules
may also be loaded or transported 1nto the wireless cards or any computing devices on
the wireless network in one of many different ways. For example, code segments
including instructions stored on floppy discs, CD or DVD media, a hard disk, or
transported through a network interface card, modem, or other interface device may be
loaded into the system and executed as corresponding software routines or modules. In
the loading or transport process, data signals that are embodied as carrier waves
(transmitted over telephone lines, network lines, wireless links, cables, and the like)
may communicate the code segments, including instructions, to the network node or

element. Such carrier waves may be in the form of electrical, opticalacoustical, elec-

tromagnetic, or other types of signals.
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Summary of the Invention
[18a] According to an aspect of the present invention, there is provided a digital

broadcast receiver which receives a transmission stream including a supplementary data and a
normal data, the digital broadcast receiver comprising: a demodulator to demodulate a
received transmission stream; and an equalizer to equalize the demodulated transmission
stream, wherein the transmission stream 1s received from a digital broadcast transmitter which
constructs a transmission stream so that a predetermined packet 1s positioned on a
predetermined portion in a frame, wherein the transmission stream is constructed so that a
packet group divided to have the predetermined number of packets 1s repeated, and a packet

positioned on a predetermined portion in the group is positioned on a first packet of the frame.

[18b] According to another aspect of the present invention, there 1s provided a stream

processing method for a digital broadcast receiver which receives a transmission stream
including a supplementary data and a normal data, the stream processing method comprising;:
demodulating a received transmission stream; and equalizing the demodulated transmtission
stream, wherein the transmission stream 1is received from a digital broadcast transmitter which
constructs a transmission stream so that a predetermined packet 1s positioned on a
predetermined portion in a frame, wherein the transmission stream is constructed so that a
packet group divided to have the predetermined number of packets is repeated, and a packet
positioned on a predetermined portibn in the group is positioned on the first packet of the

frame.
Brief Description of the Drawings

[19] FIG. 1 illustrates a typical digital TV broadcasting system and a process of

transferring a TV program from a broadcast station to a base station;

[20] FIG. 2 is a block diagram of an example transport stream (TS) construction

unit according to an embodiment of the present invention;

[21] FIG. 3 illustrates the structure of an example dual transport stream according to

an embodiment of the present invention;
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[30]

FIG. 4 is a flowchart of a method for operating a multiplexer according to an
embodiment of the present invention;

FIG. 5 illustrates an example data frame in accordance with an ATSC VSB type of a
digital broadcasting system according to an embodiment of the present invention;

FIG. 6 is a block diagram illustrating the construction of an example digital broadcast
transmitter according to an embodiment of the present invention; and

FIG. 7 is a flowchart of a method for operating a digital broadcast transmitter

according to an embodiment of the present invention.

Best Mode for Carrying Out the Invention

Reference will now be made in detail to the present embodiments of the present
invention, examples of which are illustrated in the accompanying drawings, wherein
like reference numerals refer to the like elements throughout. The embodiments are
described below in order to explain the present invention by referring to the figures.

In accordance with a digital broadcasting system according to an embodiment of the
present invention, a broadcasting station is provided with a multiplexer to broadcast
packcts, and base stations are provided with respective transceivers (i.e., transmitters
and receivers). When a broadcasting station provided with a multiplexer transmits
broadcast packets to respectively base stations provided with transmitters, information
about a start packet indicating the start of a frame i1s shared by the multiplexer and the
transmitters, so that the transmitters of the respective base stations form the same
frame.

In a terrestrial-wave digital television (DTV) broadcasting system in the U.S_, in
accordance with an ATSC (Advanced Television Systems Commuttee) VSB (Vestigial
Side Band) standard, a dual transport stream (TS) can be used. Such a dual transport
stream (TS) includes a normal stream and a turbo stream.

Turning now to FIG. 2, a block diagram of an example transport stream (TS5) con-
struction unit for genefating a dual transport stream (TS) according to an embodiment
of the present invention is illustrated. Referring to FIG. 2, the TS construction unit 200
includes an RS (Reed-Solomon) encoder 210, a place holder maker 220, an interleaver,
and a TS multiplexer 240. For purposes of simplicity, the RS encoder 210 and the 1n-
terleaver 230 can be omitted, and the positions of the RS encoder 210 and the in-
terleaver 230 can be changed. |

At the TS construction unit 200, a normal stream and a turbo stream are received. In
this case, the normal stream is directly input to the TS multiplexer, and the turbo
stream is input to the TS multiplexer 240 through the RS encoder 210, the place holder
maker 220, and the interleaver 230. The RS encoder adds a parity to the turbo stream,

and the place holder maker 220 generates a parity insertion region for inserting the



CA 02684401 2009-11-12

WO 2007/114598 PCT/KR2007/001565

[31]

[32]

[33]

[34]

[35]

[36]

[37]

parity to be added 1nto the turbo stream.

The interleaver 230 interleaves the turbo stream received from the place holder
maker 220. The TS multiplexer 240 multiplexes the normal stream and the turbo
stream to construct a dual transport stream (TS). Then, the TS multiplexer 240
generates the broadcast packets by packetizing the constructed dual transport stream
(TS). The TS multiplexer 240 includes a packet generator 241, a counter 243, and an
information controller 245. The packet generator 241 forms the dual transport stream
(TS) by combining the normal stream and the turbo stream, and the dual transport
stream (TS) is packaged in the form of packets.

FIG. 3 illustrates the structure of an example dual transport stream (TS) according to
an embodiment of the present invention. Hereinafter, the construction and operation of
the multiplexer 240 will be explained with reference to FIG. 3.

Referring to FIG. 3, in the dual transport stream (TS), a turbo stream has 78 packets
which is inserted 1into packets of 312 segments of one field of a dual transport stream.
The dual transport stream ('TS) is constructed so that four packets, which include one
packet (188 bytes) of the turbo strcam and threc packets (188 bytes) of the normal
stream, are repeatedly arranged in the ratio of 1:3. In the case that the turbo stream of
70 packets 1s inserted into 312 segments of the dual transport strcam (TS), the dual
transport stream (T35) 1s constructed so that four packets, which include one packet

(188 bytes) of the turbo stream and three packets (188 bytes) of the normal stream (in
the ratio of 1:3), are repeated for 70 times.

Referring back to FIG. 2, the counter 243 counts the number of dual transport stream

(TS) packets tormed by the packet generator 241, and outputs the result of counting.
The information controller 245, if the count result that is received from the counter

243 reaches a predetermined number of packets that constitute a plurality of frames
predetermined according to the standard of the digital broadcasting system, adds
packet start information to the packet when the count result reaches the predetermined
number of packets, and transmits the packet with the packet start information added

thereto. This packet with the packet start information added thereto is called a VFIP
(VSB Frame Initialization Packet).

Specifically, referring to FIG. 3, the information controller 245 adds the packet start
information to a header of the packet, which is composed of 3 bytes, and transmits the
packet with the packet start information to the base stations (as shown, for example, in
FIG. 1). In this case, it is preferable that the packet start information is added to a
packet identifier (PID) region of the header. Here, the packet start information
represents information indicating that the next packet of the packet to which the packet
start information has been added is the first packet that forms the frame.

It the count result received from the counter 243 is not equal to the predetermined
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[39]

[40]

[41]

[42]

[43]

number of packets, the information controller 245 transmits the dual transport stream
packet formed by the packet generator 241 as it is. That is, the information controller
245 does not add the packet start information to the packet, when the count result is not
equal to the predetermined number of packets, and transmits the dual transport stream
packet outputted from the packet generator 241 to the base stations (as shown, for
example, in FIG. 1).

FIG. 4 15 a flowchart provided to explain a method for operating a multiplexer
according to an embodiment of the present invention, and FIG. 5 illustrates an example
frame formed by an ATSC VSB type transmitter in a digital broadcasting system
according to an embodiment of the present invention.

Referring to FIG. 4 and FIG. 5, the packet generator 241 included in the TS
multiplexer 240 generates a dual transport stream (TS) by combining a normal stream
and a turbo stream, and 1n this case, the dual transport stream (TS) is in the form of
packets at operation S410. That 1s, the packet generator 241 generates the dual
transport stream (TS) by multiplexing the input normal stream and turbo stream, and
provides the dual transfer stream (TS) in the form of packets.

Then, the counter 243 counts the dual transfer stream packets, and outputs the count
result at operation S420. Then, the information controller 245 determines whether the
count result reaches a predetermined number of packets that constitute a plurality of

frames predetermined according to the standard of the digital broadcasting system at
operation S430.

It the count result reaches the predetermined number of packets, the information
controller 245 adds 'packet start information to a header of the packet at operation
S440. This packet to which the packet start information has been added is called the
VFIP (VSB Frame Inttialization Packet). Here, the packet start information represents
information indicating that the next packet of the packet to which the packet start in-
formation has been added i1s the first packet that constitutes the frame.

Spectfically, as shown in FIG. 5, each frame of a packet is composed of two fields,
and each field 1s composed of one field sync segment that is the first segment, and 312
data segments. In the case where the packet start information is set to be added every
20 frames, for example, the information controller 345 adds the packet start in-
formation to the header of the packet when the count result at operation S420 reaches a
predetermined number, such as 12,480. Here, 12,480 represeﬁts the number of packets
that corresponds to 20 frames except for the field sync segment.

That 1s, one trame except for the field sync segment is composed of 624 packets, and
20 frames are composed of 12,480 (=624*20) packets. The information controller 345
adds the packet start information, which indicates that the next packet (i.e., 12,481st

packet) 1s the start packet constituting the next frame, to the header of the last packet,
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1.¢., 12,480th packet, of the 20th frame. Then, the information controller 245 included
In the TS muluplexer 240, as shown 1n FIG. 2, transmits the packet to the base stations
(as shown, for example, 1n FIG. 1) at operation S450.

[44] Specifically, if the count result reaches the predetermined number of packets, the in-
formation controller 245 transmits the VFIP that 1s the packet to which the packet start
information has been added at operation S440 to the base stations. If the count result
has not reached the predetermined number of packets, the information controller 245
included in the TS multiplexer 240 transmits the dual transport stream packet
generated by the packet generator 241 as 1t is. That is, with respect to the packet in
which the count result has not reached the predetermined number of packets, 1.e., the
packet that is not the VFIP, the information controller 245 included in the TS
multiplexer 240 transmuits the dual transport stream packet outputted at operation S410
to the base stations (as shown, for example, in FIG. 1).

[45] On the other hand, in the TS multiplexer 240 according to an embodiment of the
present invention, the information controller 245 for adding packet start information to
a header of the packet, or for constructing a plurality of framcs with thc prcdetermined
number of packets are only exemplary, and the present invention is not limited thereto.
The packet information controller 245 adds packet start information to the packet
depending on whether the count result 1s equal to the predetermined number of
packets, urrespective of the frame unit or {ield unit. Also, in the TS multiplexer 240
according to the present invention, the packet start information that is added to the
header of the packet 1s also applicable to a single transport stream packet.

[46] Turning now to FIG. 6, the construction of an example digital broadcast transmitter
according to an embodiment of the present invention is illustrated. Referring to FIG. 0,
the digital broadcast transmitter 600 includes a randomizer 610, an RS encoder 620, an
1nterleaver 630, a treilis encoder 640, a multiplexer 650, and a modulator 660.
However, for purposes of simplicity and brevity, the RS encoder 620 and the in-
terleaver 630 can be omitted, and the positions of the RS encoder 620 and the in-
terleaver 630 can be changed.

[47] The randomizer 610 randomizes the dual transport stream (TS). Here, the dual
transport stream (TS) input to the randomizer 610 1s obtained by multiplexing the
normal stream and the turbo stream, and includes a parity region‘ for adding the parity.

[48]) The RS encoder 620 adds the parity to the parity region included in the packeé of the
input dual transport stream (TS). The RS encoder 620 is in the form of a concatenated
coder for adding the parity to the transport stream (TS) in order to correct an error that
may occur due the channel characteristics in the course of packet transmission.

[49] The interleaver 630 interleaves the dual transport stream (TS) input from the RS

encoder 620. Here, the term “interleaving’ does not mean the change of data, but
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means the position change of data in the data frame.

[SO] The trellis encoder 640 performs a trellis encoding of the dual transport stream (TS)
interleaved by the mterleaver 630, and transmits the trellis-encoded dual transport
stream (TS) in a packet buffer (not shown) for temporarily storing the received dual
transport stream (TS).

[51] The multiplexer 650 sets the clock synchronization of the TS construction unit 200
and the digital broadcast transmitter 600 equal to each other using a Global Positioning
System (GPS), determines whether the received dual transport stream (TS) packet is
the VFIP, and constructs a frame by adding the segment sync signal and the field sync
signal to the dual transport stream (TS) on the basis of the result of such a de-
termination. The multiplexer 650 includes a sync setting unit 651 and a frame ge
nerator 653.

[52] The sync setting unit 651 uses the GPS to set the clock synchronization of the TS
construction unit 200 and the digital broadcast transmitter 600.

[53] Specifically, during the transmisston/reception of a dual transport stream (TS), the
sync setting unit 651 receives a time sync signal of prcdctcrmined bits through an
artificial satellite, and sets the clock synchronization of the TS multiplexer 240 of the
TS construction unit 200, as shown in FIG. 2, and the multiplexer 650 of the digital
broadcast transmitter 600, as shown in FIG. 6, based on the time sync signal.

[54] The frame generator 6353, if the clock synchronization is set by the sync setting unit

- 051, determines whether the received dual transport stream (TS) packet is the VFIP,
and outputs the result of such a determination. Here, the VFIP is a packet to which the
packet start information 1s added, and indicates that the next packet is the first packet
constituting the frame.

[55] Specitically, the frame generator 653 discards the received dual transport stream (TS)
if the stream 1s not the VFIP, while generating a frame by gathering the predetermined
number of packets that are received after the VFIP if the stream is the VIFP. In this

case, the frame generator 653 determines whether the received packet is the VFIP by
detecting the existence/nonexistence of the packet start information added to the
header of the received packet.

[56] Also, the frame generator 653 constructs a frame by grouping the predetermined
number of packets after the VFIP until the packet that is the next VFIP is received. In
this case, if the VFIP is received after the initial VFIP, the frame generator 653 uses
the received VFIP as a verification packet, and regenerates a frame by gathering the
predetermined number of packets received after the verification packet.

[57] The modulator 660 performs a channel modulation of the dual transport stream (TS)
multiplexed by the multiplexer 650, and converts the modulated transport stream (TS)

into an RE channel band signal to transmit the converted RF channel band signal, via a
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[63]

[64]

transmission channel.

FIG. 7 1s a flowchart explaining a method for operating a digital broadcast
transmitter according to an embodiment of the present invention. Referring to FI1G. 7,
the sync setting unit 651 sets the clock synchronization of the TS construction unit
200, as shown in FIG. 2, and the digital broadcast transmitter 600, as shown in FIG. 6,
using the GPS at operation S710.

Specifically, during the transmission/reception of a dual transport stream, the sync
setting unit 651 receives a time sync signal of predetermined bits through an artificial
satellite, and sets the clock synchronization of the TS multiplexer 240 of the TS con-
struction unit 200, as shown in FIG. 2, and the multiplexer 650 of the digital broadcast
transmitter 600, as shown in FIG. 6, based on the time sync signal.

The frame generator 6353, if the clock synchronization is set, determines whether the
received dual transport stream (TS) 1s the VFIP at operation S720. Here, the VFIP 15 a
packet to which the packet start information 1s added, and indicates that the next packet
1s the first packet constituting the frame.

Specifically, the frame generator 653 determines whether the received dual transport
stream (TS) is the VFIP by detecting the existence/nonexistence of the packet start in-
formation added to the header of the received packet. That is, the frame generator 653
determines the received packet as the VFIP if the packet start information has been
added to the header of the packet, while determining the received packet as a packet
that is not the VFIP.

If the received packet is the VFIP, the frame generator 653 generates a frame by
gathering the predetermined number of packets, starting from the first packet received
after the VFIP at operation $730. In this case, it 1s preferable that one frame 1s
composed of 624 packets except for the field sync segment. The frame generator 653
generates a frame by grouping 624 packets received after the VFIP, and then generates
a frame by grouping 624 packets in succession. Here, it 1s exemplified that the number
of packets constituting one frame is set to 624. However, this is only an exemplary,
and the present invention i1s not limited thereto.

Then, the frame generator 653 determines whether a verification packet 1s received at
operation S740. Here, the verification packet 1s the VFIP received by the frame
generator 653 after the VFIP is first received. If the verification packet is received, the
frame generator 653 verifies the frame by checking the number of packets gathered to
generate the frame at operation S750. For example, 1if the frame 1s composed of 624
packets, the frame generator 653 checks if 624 packets including the verification
packet are gathered. If 624 packets are gathered, the frame generator 653 determines
that the frames are properly constructed, and continuously generates the frames.

If 624 packets are not gathered, the frame generator 653 discards all the packets
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gathered for the frame generation, and regenerates a frame by gathering 624 packets
received after the verification packet at operation S760. By contrast, if the received
packet is not the VFIP at operation S720), the frame generator 653 discards the received
packet at operation S770.

On the other hand, 1n the digital broadcast transmitter and the signal processing
method thereot, it 1s also applicable to a sin gle transport stream packet to generate a
frame by determining whether the received packet is the VFIP packet to which the
packet start information is added.

While there have been illustrated and described what are considered to be example
embodiments of the present invention, it will be understood by those skilled in the art
and as technology develops that various changes and modifications, may be made, and
cquivalents may be substituted for elements thereof without departing from the true
scope of the present invention. Many modifications, permutations, additions and sub-
combinations may be made to adapt the teachings of the present invention to a
particular situation without departing from the scope thereof. Accordingly, it is
intended, therefore, that the present invention not be limited to the various example

embodiments disclosed, but that the present invention includes all embodiments falling
within the scope of the appended claims.
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CLAIMS:
1. A digital broadcast receiver which receives a transmission stream including a

supplementary data and a normal data, the digital broadcast receiver comprising:
a demodulator to demodulate a received transmission stream; and
an equalizer to equalize the demodulated transmission stream,

wherein the transmission stream 1s received from a digital broadcast transmitter
which constructs a transmission stream so that a predetermined packet is positioned on a

predetermined portion in a frame,

wherein the transmission stream is constructed so that a packet group divided
to have the predetermined number of packets is repeated, and a packet positioned on a

predetermined portion in the group is positioned on a first packet of the frame.

2. The digital broadcast receiver of claim 1, wherein the transmission stream ts

constructed so that a packet positioned on a predetermined portion in the group 1s positioned

on the first packet of a field constituting the frame.

3. A stream processing method for a digital broadcast receiver which receives a
transmission stream including a supplementary data and a normal data, the stream processing

method comprising:
demodulating a received transmission stream; and
equalizing the demodulated transmission stream,

wherein the transmission stream is received from a digital broadcast transmitter
which constructs a transmission stream so that a predetermined packet 1s positioned on a

predetermined portion in a frame,

wherein the transmission stream is constructed so that a packet group divided
to have the predetermined number of packets is repeated, and a packet positioned on a

predetermined portion in the group is positioned on the first packet of the frame.
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4, The stream processing method of claim 3, wherein the transmission stream 1is

constructed so that a packet positioned on a predetermined portion in the group 1s positioned

on the first packet of a field constituting the frame.
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