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Description

DUAL TRANSMISSION STREAM GENERATING DEVICE AND

[1]

[2]

[3]

[4]

[5]

METHOD
Technical Field

Aspects of the present invention generally relate to a dual transmission stream
generating device and method for generating a dual transmission stream which
includes a normal stream and a turbo stream for digital broadcasting. More par-
ticularly, aspects of the present invention relate to a dual transmission stream
generating device and method for improving a digital broadcast performance by
generating a dual transmission stream which includes a normal stream and a robust-
processed turbo stream in order to enhance a reception performance of an Advanced
Television Systems Committee (ATSC) Vestigial Sideband Modulation (VSB) system
which is a. terrestrial Digital Television (DTV) system.

Background Art

A single-carrier ATSC VSB system, which is a terrestrial digital broadcasting
system used in the United States of America and in other areas, uses a field sync
having 312 segments or packets. Hence, its reception performance is not good in a
poor channel environment, especially, in a Doppler fading channel.

FIG. 1 is a block diagram of a transmitter and a receiver representing a general
terrestrial digital broadcasting system that conforms to the ATSC DTV standard. The
digital broadcasting transmitter of FIG. 1 is an Enhanced Vestigial Sideband
Modulation (EVSB) system suggested by Philips, and is structured to generate and
transmit a dual stream by adding a robust data to a conventional normal stream of the
conventional ATSC VSB system.

As shown in FIG. 1, the digital broadcasting transmitter executes an error correction
coding by including a randomizer 11 to randomize the dual stream, a Reed-Solomon
(RS) encoder 12 which is a concatenated coder to add a parity byte to the transmission
stream to correct errors occurring during the transmission due to certain channel char-
acteristics, an interleaver 13 to interleave an RS-encoded data in a certain pattern, and
a trellis encoder 14 to map to 8-level symbols by trellis-encoding the interleaved data
at a 2/3 rate.

The digital broadcasting transmitter further includes a multiplexer 15 to insert field
syncs and segment syncs to the data which went through the error correction coding, as
shown in FIG. 2, and a modulator 16 to insert a pilot tone by adding a certain DC value
to the data symbols having the inserted segment sync and field sync, to perform the

VSB modulation through pulse shaping, to up-convert to an RF channel band signal,
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and to transmit the converted signal.

Accordingly, the digital broadcasting transmitter multiplexes (not shown) and
applies the normal data and the robust data to the randomizer 11 according to the dual
stream scheme which transmits the normal data and the robust data in one channel. As
shown in FIG. 1, the input data is randomized in the randomizer 11, the randomized
data is outer-encoded in the RS encoder 12 which is an outer encoder, and the outer-
encoded data is interleaved in the interleaver 13. The interleaved data is inner-encoded
by 12 symbols at the trellis encoder 14 and mapped to 8-level symbols. The field sync
and the segment sync are inserted to the mapped data in the multiplexer 15. Next, the
multiplexed data is transmitted after the pilot tone is inserted, the VSB modulation is
performed, and the multiplexed data is converted into an RF signal in the modulator
16.

A digital broadcasting receiver of FIG. 1, includes a tuner (not shown) to convert
the RF signal, which is received through a channel, to a baseband signal, a de-
modulator 21 to perform sync detection and demodulation on the converted baseband
signal, an equalizer 22 to compensate for a channel distortion occurring due to multiple
paths with respect to the demodulated signal, a viterbi decoder 23 to correct errors in
the equalized signal and to decode the equalized signal into symbol data, a dein-
terleaver 24 to deinterleave the decoded data which was interleaved by the interleaver
13 of the digital broadcasting transmitter, an RS decoder 25 to correct errors, and a de-
randomizer 26 to derandomize the data corrected at the RS decoder 25 and to output an
MPEG-2 transmission stream.

Hence, the digital broadcasting receiver of FIG. 1 recovers the original signal by
down-converting the RF signal to the baseband signal, demodulating and equalizing
the down-converted signal, and carrying out channel decoding in an operation that is
an inverse of the operation performed the digital broadcasting transmitter.

FIG. 2 shows a VSB data frame having the inserted segment sync and field sync of
a digital broadcasting (8-VSB) system used, for example, in the U.S. As shown in FIG.
2, one frame consists of 2 fields, and one of the fields consist of a field sync segment,
which is the first segment, and another of the fields consist of 312 data segments or
packets. In the VSB data frame shown in FIG. 2, each of the data segments
corresponds to one MPEG-2 packet and such segments consist of a 4-symbol segment
sync and 828 data symbols.

In FIG. 2, the segment sync and the field sync, which are the sync signals, are used
for synchronization and equalization in the digital broadcasting receiver. In other
words, the field sync and the segment sync are already known to the digital
broadcasting transmitter and the digital broadcasting receiver and are used as reference
signals by the digital broadcasting receiver to synchronize and equalize the VSB data
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[11] The terrestrial digital broadcasting system of FIG. 1 is structured to generate and
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transmit the dual stream by adding the robust data to the normal data of the con-
ventional ATSC VSB system so that the robust data can be transmitted together with
the normal data.

Disclosure of Invention
Technical Problem

However, the terrestrial digital broadcasting system of FIG. 1 cannot enhance the
poor reception performance of the conventional dual stream in a multipath channel
even when the conventional dual stream is transmitted with the added robust data. That
is, the reception performance is not improved at all even with the improved dual
stream. In addition, with respect to the robust data (turbo stream), the reception
performance does not show great improvement in the multipath channel or en-
vironment. Therefore, there is demand for generation of a dual transmission stream to
effectively transmit the robust data (turbo stream) and the normal data (normal stream)
and process the robust data (turbo stream) more robustly.

Technical Solution

Aspects of the present invention are provided in view of the above, and includes a
dual transmission stream generating device and method for generating a dual
transmission stream including a normal stream and a turbo stream to improve a
reception performance of the ATSC VSB system which is a terrestrial DTV system,
and particularly, to process the turbo stream more robustly by providing an area for
parity insertion in the turbo stream.

According to an aspect of the present invention, there is a dual transmission stream
generating device including an adaptor which receives a normal stream and generates
an adaptation field in an area of a packet of the normal stream; and a stuffer which
generates a packet for the dual transmission stream by stuffing packet data of the turbo
stream into the adaptation field.

The adaptor may generate the adaptation field in a portion of all of the packets of
the normal stream.

In this case, the dual transmission stream may include at least one field which
comprises a plurality of packets, and each of the plurality of the packets may include
turbo data and normal data.

The adaptor may generate the adaptation field in an entire payload area of some of
the packets of the normal stream.

In this case, the dual transmission stream may include at least one field which

comprises a plurality of packets, and some of the plurality of the packets are of a first
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type and may include turbo data, some of the plurality of packets are of a second type
and may include normal data, and the first and second types of packets may be
arranged in an alternating manner.

The adaptor may generate the adaptation field in a portion of some of the packets of
the normal stream.

In this case, the dual transmission stream may include at least one field which
comprises a plurality of packets, some of the plurality of the packets are of a first type
and may include turbo data and normal data, some of the plurality of the packets are of
a second type and may include normal data, and the first and second types of the
packets may be arranged in an alternating manner.

The dual transmission stream may include at least one field which comprises a
plurality of packets. Some of the plurality of the packets are of a first type and may
include turbo data, some of the plurality of the packets are of a second type and may
include turbo data and normal data, some of the plurality of the packets are of a third
type and may include normal data, and the first, second, and third types of packets may
be arranged in an alternating manner.

The dual transmission stream generating device may further include a Reed-
Solomon (RS) encoder to receive and to RS-encode the packets of the turbo stream; an
interleaver to interleave the RS-encoded packets of the turbo stream; and a duplicator
to generate a parity insertion area in the interleaved packets of the turbo stream and to
provide the packets of the turbo stream to the stuffer.

The adaptor may generate an option field to record packet information in a fixed
position in the packet of the normal stream.

In this case, the option field may contain at least one information of a program
clock reference (PCR), an original program clock reference (OPCR), an adaptation
field extension length, a transport private data length, a splice countdown, or any
combination thereof.

According to an aspect of the present invention, a dual transmission stream
generating method includes generating an adaptation field in an area of a packet of a
normal stream; and generating a packet for the dual transmission stream by stuffing
packet data of a turbo stream into the adaptation field.

The operation of generating the adaptation field may generate the adaptation field in
a portion of all of the packets of the normal stream.

In this case, the dual transmission stream may include at least one field which
comprises a plurality of packets, and each of the plurality of the packets may include
turbo data and normal data.

The operation of generating the adaptation field may generate the adaptation field in

an entire payload area of some of the packets of the normal stream.
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In this case, the dual transmission stream may include at least one field which
comprises a plurality of packets, and some of the plurality of the packets are of a first
type and may include turbo data, some of the plurality of the packets are of a second
type and may include normal data, and the first and second types of the packets may be
arranged in an alternating manner.

The operation of generating the adaptation field may generate the adaptation field in
a portion of some of the packets of the normal stream.

In this case, the dual transmission stream may include at least one field which
comprises a plurality of packets, some of the plurality of the packets are of a first type
and may include turbo data and normal data, some of the plurality of packets are of a
second type and may include normal data, and the first and second types of the packets
may be arranged in an alternating manner.

The dual transmission stream may include at least one field which comprises a
plurality of packets. Some of the plurality of the packets are of a first type and may
include turbo data, some of the plurality of the packets are of a second type and may
include turbo data and normal data, some of the plurality of the packets are of a third
type and may include normal data, and the first, second, and third types of the packets
may be arranged in an alternating manner.

The dual transmission stream generating method may further include receiving the
turbo stream and performing Reed-Solomon (RS) encoding; interleaving the RS-
encoded packets of the turbo stream; and generating a parity insertion area in the in-
terleaved packets of the turbo stream and applying the turbo stream to the operation of
generating the adaptation field.

The operation of generating the adaptation field may generate an option field to
record packet information in a fixed position of the packet of the normal stream.

In this case, the option field may contain at least one information of a program
clock reference (PCR), an original program clock reference (OPCR), an adaptation
field extension length, a transport private data length, and a splice countdown.

According to an aspect of the present invention, a transmission stream generating
device generating the transmission stream includes at least one field having a plurality
of packets, the device includes a generator to generate an adaptation field in a payload
area of a received packet, and a stuffer to incorporate at least one of a turbo data and an
option data into the adaptation field.

According an aspect of the present invention, a transmission stream generating
method for generating a transmission stream includes at least one field having a
plurality of packet, includes generating an adaptation field in a payload area of a
received packet, and incorporating at least one of a turbo data and an option data into
the adaptation field.
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According to an aspect of the present invention, a transmission stream includes a
field having 312 packets, and each of the packets contains at least one of the turbo
data, the option data, a normal data, or any combination thereof.

According to an aspect of the present invention, a transmission stream includes a
plurality of packets each containing at least one of a turbo data, an option data in an
option field, and a normal data, wherein and a position of the option field may be
structured to not overlap with the turbo data within each packet.

According to an aspect of the present invention, a transmission stream generating
method includes detecting a turbo stream from a dual transmission stream, and
transforming the turbo stream into a robust data stream by appending a parity data for
the turbo stream into the parity insertion area of the detected turbo stream.

Additional aspects and/or advantages of the invention will be set forth in part in the
description which follows and, in part, will be obvious from the description, or may be

learned by practice of the invention.

Advantageous Effects

It is possible to generate the dual transmission stream including the normal stream
and the turbo stream to improve the reception performance of the ATSC VSB system
which is a terrestrial DTV system in operation in various countries, such as the United
States. In this situation, the turbo stream and the normal stream can be transmitted ef-
ficiently by varying the structure of the dual transmission stream. Additionally, when
the dual transmission stream generating device is applied to the digital broadcasting
transmission system, it is compatible with the conventional normal data transmission
system and improves the reception performance in various reception environment.
Brief Description of the Drawings

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

FIG. 1 is a block diagram of a digital broadcasting (ATSC VSB) transmission and
reception system;

FIG. 2 is a diagram of a frame format of a conventional ATSC VSB data;

FIG. 3 is a block diagram of a dual transmission stream generating device
according to an aspect of the present invention;

FIG. 4 is a conceptual diagram of a normal packet format received by the dual
transmission stream generating device of FIG. 3;

FIG. 5 is a conceptual diagram of a normal packet format having an adaptation

field according to an aspect of the present invention;
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FIGS. 6 through 10 are conceptual diagrams of various formats of the dual
transmission stream generated at the dual transmission stream generating device
according to aspects of the present invention; and

FIG. 11 is a detailed block diagram of the dual transmission stream generating
device according to an aspect of the present invention.

Best Mode for Carrying Out the Invention

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

FIG. 3 is a block diagram of a dual transmission stream generating device according
to an aspect of the present invention. The dual transmission stream generating device
of FIG. 3 includes an adaptor 110 and a stuffer 120.

The adaptor 110 receives a normal stream of data and generates an adaptation field
in a certain area of a certain packet of the normal stream. The location of the generated
adaptation field may vary depending on the format of a packet of the dual transmission
stream, which will be described below.

The stuffer 120 generates a dual transmission stream by inserting a turbo stream of
data into the adaptation field in the normal stream of data. The dual transmission
stream is a stream in which various packets containing the turbo stream and/or the
normal stream are combined. The turbo stream is a data stream which is compressed
according to a compression standard and is processed robustly by having an area for
parity inserted therein. The normal stream and the turbo stream can be received from
external modules such as cameras for broadcasting, and/or various internal modules
such as a compression processing module (e.g., MPEG-2 module), a video encoder,
and/or an audio encoder.

A frame of the dual transmission stream generated by the stuffer 120 includes at
least one field. The field consists of a plurality of packets. The turbo stream can be
positioned in some of the plurality of the packets.

FIG. 4 is a conceptual diagram of a normal packet format received into the dual
transmission stream generating device of FIG. 3. Referring to FIG. 4, a packet of the
normal stream can include a sync, a header, and normal data. The header can contain a
transport error indicator, a payload start indicator, a transport priority, a packet
identifier (PID), and so forth.

The entire normal packet of FIG. 4 can have 188 bytes. Of the 188 bytes, 1 byte is
assigned for the sync, 3 bytes are assigned for the header, and 184 bytes are assigned

for the payload, i.e., the normal data recording area, or an area not including the sync
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and the header. The dual transmission stream generating device of FIG. 3 receives the
normal stream containing normal packets as shown in FIG. 4 and generates an
adaptation field in one or more of the normal packets. In this case, the adaptation field
can be generated using a portion of the payload area of the packet.

FIG. 5 is a conceptual diagram of a normal packet format having an adaptation field
according to an aspect of the present invention. Referring to FIG. 5, the normal packet
includes a sync, a header, an adaptation field, and a normal data area. The adaptation
field includes an adaptation field (AF) header and a stuffing area. The AF header
contains information relating to a position and a size of the adaptation field and
consists of 2 bytes. The size of the stuffing area can be varied according to a quantity
of data to be stuffed into the adaptation field. For instance, the size of the stuffing area
may be N bytes, where N may be a value from 0 through 182 in bytes. Once the
adaptation field is generated in the normal packet, the payload area, i.e., the normal
data recording area is reduced by N so that the payload area includes the adoption field
and the normal data area. For example, if the entire payload area is 184 bytes, the
normal data area after generation of the adaptation field has of 184-N bytes. Once the
adaptation field is generated, a control area for controlling the adaptation field may be
added to the header.

The stuffer 120 can generate a dual packet by stuffing the received turbo stream
into the adaptation field of the normal packet of FIG. 5. Although FIG. 5 illustrates the
adaptation field as being generated in a portion of the payload area, the adaptation field
may occupy all of the payload area in various aspects of the present invention. As an
example, if an adaptation field occupies all of the payload area, then a packet may be
stuffed entirely with the turbo stream.

In various aspects of the present invention, various transmission streams are
structured using one or more packets, and one or more types of packets. FIG. 6 is a
conceptual diagram of a format of the dual transmission stream generated by the dual
transmission stream generating device according to an aspect of the present invention.
Referring to FIG. 6, the dual transmission stream is structured with a plurality of
packets being connected in series. In the aspect of FIG. 6, each packet is a dual packet
that includes the turbo stream and the normal stream. Specifically, the dual packet
includes the sync, the header, the AF header, the turbo stream data, and the normal
stream data. As such, the dual transmission stream is structured to have sequentially
arranged packets that all include both the turbo stream and the normal stream in the
aspect shown.

FIG. 7 is a conceptual diagram of another format of the dual transmission stream
generated by the dual transmission stream generating device according to an aspect of
the present invention. In FIG. 7, some packets 710 (dual packets) of the dual
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transmission stream include both the turbo stream and the normal stream. Other
packets 720 (normal packets) include only the normal stream. The dual packets 710
and the normal packets 720 can be arranged in an alternating manner, any pattern, and/
or in any way to structure the dual transmission stream according to an aspect of FIG.
7.

For example, when one field of a frame of the dual transmission stream consists of
312 packets, there may be 78 dual packets 710 which include both the turbo stream and
the normal stream and 234 normal packets 720 or others arranged therein.

On the other hand, when there are 70 dual packets 710, which include both the
turbo stream and the normal stream in the dual transmission stream, some of the 312
packets in one field of the dual transmission stream can be structured such that the dual
packets 710 including both the turbo stream and the normal stream, and the other
packets such as the normal packets 720 are arranged among 280 of the packets in a 1:3
ratio (that is by 4 packets for 70 times), and the remaining 32 packets (a number
obtained by subtracting 280 from 312 ) consist of only the normal packet. In other
words, any number of dual packets and the other packets, such as normal packets, may
be mixed as desired within a field of a frame of the dual transmission stream.

FIG. 8 is a conceptual diagram of still another format of the dual transmission
stream generated by the dual transmission stream generating device according to an
aspect of the present invention. In the dual transmission stream of FIG. 8, some
packets 810 include only the turbo stream and are turbo packets, while other packets
820 include only the normal stream and are normal packets. Some of the turbo packets
810 and some of the normal packets 820 may be arranged in an alternating manner, in
any pattern, and/or in any way. Although FIG. 8 illustrates that the turbo packets 810
and the normal packets 820 are arranged in a 1:3 ratio within the dual transmission
stream, they may be arranged in any n:m ratio (n and m are natural numbers) in various
aspects of the present invention. Examples of the various ratios include 1:4, 2:2, 2:3,
and the like.

FIG. 9 is a conceptual diagram of yet another format of the dual transmission
stream generated by the dual transmission stream generating device according to an
aspect of the present invention. In FIG. 9, of a plurality of packets comprising the dual
transmission stream includes a first packet 905 (turbo packet) that includes only the
turbo stream, a second packet 910 (a dual packet) that includes both the turbo stream
and the normal stream, and a third packet 920 (a normal packet) that includes only the
normal stream. The first, second, and third packets may be arranged in an alternating
manner, in any pattern, or in any way. In this case, the first, second, and third packets
may be arranged in an n:m:x ratio (n, m, and x being natural numbers). The first,

second, and third packets are arranged in a 1:1:2 ratio in the aspect of the present
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invention shown in FIG. 9.

FIG. 10 is a conceptual diagram of an expanded dual transmission stream according
to an aspect of the present invention. The dual packets 1010 and the normal packets
1020 are the same as those shown in FIG. 7. In the aspect shown in FIG. 10, the dual
packets 1010 including both the turbo stream and the normal stream and the normal
packets 1020 including only the normal stream are arranged in an alternating manner.
However, it is understood that they may be arranged in any pattern and/or in any way.
In the aspect of the present invention shown in FIG.10, an option field is provided in
some of the packets 1030 (an option packet) of the dual transmission stream. The
option field is an area containing various information relating to the option packet
1030 and/or other packets.

The position of the option field may be structured to not overlap with the turbo
stream within a packet. Further, a position of the option packet 1030 may be structured
not to overlap with a position of the dual packet 1010 containing the turbo stream and
the normal stream within the dual transmission stream. For example, the dual packets
1010 are located in positions 1, 5, 9, 17 and so on. In view of the above, the option
packet 1030 is located in position 15 and replaces one of the normal packets 1020. Ac-
cordingly, in the aspect of the present invention shown in FIG. 10, the option packet
1030 may be located as the 15th packet of the dual transmission stream. It is
understood that in other aspects of the present invention, a turbo packet may be
included in the dual transmission stream of FIG. 10.

In various aspects of the present invention, information recorded in the option field
of the option packet 1030 may be at least one of a program clock reference (PCR), an
original program clock reference (OPCR), an adaptation field extension length, a
transport private data length, a splice countdown, or any combination thereof. Ac-
cordingly, an option packet may contain the program clock reference (PCR), the
original program clock reference (OPCR), the adaptation field extension length, the
transport private data length, the splice countdown information, or any combination
thereof, and may be positioned in a respective position of the dual transmission stream.

For instance, when 312 packets are divided by groups of 52 packets, the position of
the various option packets 1030 within the dual transmission stream may be expressed
as follows.

PCR (occupies 6 bytes): 52n+15, n=0

OPCR (occupies 6 bytes): 52n+15, n=1

adaptation field extension length (occupies 2 bytes): 52n+15, n=2

transport private data length (occupies 5 bytes): 52n+15, n=3, 4, 5

splice countdown (occupies 1 byte): 52n+15,n=0, 1,2, 3,4, 5

Accordingly, a PCR packet may be located as the 15th packet, an OPCR packet
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[76]

[77]

[78]

[79]

[80]

[81]

[82]

may be located as the 67th packet, and the transport private data length packet may be
positioned as the 171st, 223rd, and 275th packets, for example, of the dual transport
stream, and so on.

In addition to the formats shown in FIGS. 6 through 10, it is possible to variously
structure the various packets of the dual transmission stream so that the turbo stream is
stuffed into the normal data area of a packet having the option field so that a packet
contains one or both of the option information and a turbo stream. Also, the ratio of
such an option packet containing a turbo stream in the dual transmission stream is
adjustable .

FIG. 11 is a detailed block diagram of the dual transmission stream generating
device according to another aspect of the present invention. Referring to FIG. 11, the
dual transmission stream generating device includes an adaptor 110, a stuffer 120, a
RS encoder 130, an interleaver 140, and a duplicator 150. As the adaptor 110 and the
stuffer 120 provides a dual transmission stream by combining single transmissions of
the normal stream and the turbo stream , they can be called a multiplexer MUX).

The RS encoder 130 serves to receive the turbo stream from an outside location and
to RS-encode the received turbo stream. That is, the RS encoder 130 receives the turbo
stream which includes the sync, the header, and the turbo data area. The entire turbo
stream may consist of 188 bytes, particularly, a 1-byte sync, a 3-byte header, and a
184-byte turbo data. The RS encoder 130 removes the sync from the turbo stream and
adds a 20-byte parity by calculating a parity with respect to the turbo data area. Con-
sequently, a packet of the turbo stream (an encoded turbo stream) ultimately consists of
207 bytes in total. Of the 207 bytes, 3 bytes are assigned to the header, 184 bytes are
assigned to the turbo data, and 20 bytes are assigned to the parity.

The interleaver 140 interleaves the RS-encoded turbo stream and provides the in-
terleaved turbo stream to the duplicator 150.

The duplicator 150 generates a parity insertion area for inserting the parity in the
turbo stream and provides the turbo stream to the stuffer 120. The stuffer 120 receives
the normal stream having the adaptation field generated by the adaptor 110, and
constructs a dual packet by stuffing the adaptation field with the turbo stream provided
from the duplicator 150. Such dual packets then may be included in a dual
transmission stream in various aspects of the present invention.

Descriptions will be provided below regarding how the duplicator 150 generates the
parity insertion area. First, the duplicator 150 divides the constituent 188 bytes of the
turbo stream, by groups of 2 or 4 bytes. Each of the divided bytes is stuffed with some
of the bit values of the original byte, and a null data (e.g., 0). The null data area
becomes the parity insertion area.

In detail, for example, if bits in one byte are a, b, c, d, e, f, g, h starting with the
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[83]

[84]

[85]

most significant bit (MSB) and suppose that the bits are input in that order. If the input
byte is doubled in size by the duplicator 150, the output of can be represented as a, a, b,
b,c,c,d,d, e, e, f, f, g, g, h, h. In other words, each bit is duplicated. In this case, 2
bytes, including 1 byte of a, a, b, b, c, ¢, d, d (i.e., the first 8 bits of the duplicated byte)
and 1 byte of e, e, f, f, g, g, h, h (i.e., the remaining 8 bits of the duplicated byte) are
output in sequence beginning with the MSB.

In a case that the input byte is quadrupled in size, the output of the duplicator 150
can be expressed as a, a, a, a,b,b,b,b,c,c,c,c,d,d,d,d,e,e,e, e, f,f,f,f g g ¢ ¢,
h, h, h, h. such that 4 bytes are produced. Once duplicated, quadrupled, or replicated in
any way, the duplicator 150 may stuff positions other than designated positions with
random values, i.e., with null data without having to duplicate the input bits. For
instance, when the duplicator 150 doubles the input so that there are two successive
identical bits, the former bit sustains its original input and the latter bit is stuffed with a
random value represented as x. Therefore, after such stuffing, the output may look like
a, x, b, x, c, X, ... rather than a, a, b, b, c, c,..., Of course, the stuffing may occur vice
versa. In other words, the duplicator 150 may stuff the former bit instead and the
output may look like x, a, x, b, X, c, X,..., and so on. When the input is quadrupled, the
original input may be positioned to one of first, second, third, and fourth positions and
the other positions may be stuffed with random values.

The dual transmission stream generated by the dual transmission stream generating
device according to an aspect of the present invention is transmitted to the receiver
after passing through the various randomizing, encoding, robust processing, sync mul-
tiplexing, and modulation processes. Robust processing detects only the turbo stream
from the dual transmission stream and transforms the turbo stream into a robust data
stream by appending a parity data for the turbo stream into the parity insertion area of
the detected turbo stream, that is, into the parity insertion area generated by the
duplicator 150. Since structures and procedures to process and transmit the generated
dual transmission stream can be implemented with various schemes well known in the
art, further explanation will be omitted for brevity.

A dual transmission stream generating method according to an aspect of the present
invention receives the normal stream and generates an adaptation field in a normal
packet of the normal stream. A position and a size of the generated adaptation field
depend on a quantity of a turbo stream. More specifically, the adaptation field may
occupy a portion or all of a payload area of the normal packet. Next, a dual packet is
generated by stuffing the adaptation field with the turbo stream which is received
separately. With respect to the turbo stream, RS encoding and interleaving are
executed, a parity insertion area is provided, and an adaptation field is inserted. Since

one can easily understand the dual transmission stream generating method of the
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[86]

[87]

present invention in reference to FIGS. 3 through 11, any flowcharts outlining the dual
transmission stream generating method will be omitted for brevity.

Although a few aspects of the present invention have been shown and described, it
would be appreciated by those skilled in the art that changes may be made in these
aspects without departing from the principles and spirit of the invention, the scope of
which is defined in the claims and their equivalents.

Industrial Applicability

The present invention relate to a dual transmission stream generating device and
method for generating a dual transmission stream which includes a normal stream and
a turbo stream for digital broadcasting.
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Claims

[1] A dual transmission stream generating device comprising:
an adaptor which receives a normal stream and generates an adaptation field in
an area of a packet of the normal stream; and
a stuffer which generates a packet for the dual transmission stream by stuffing
packet data of a turbo stream into the adaptation field.

[2] The dual transmission stream generating device of claim 1, wherein the normal
stream contains a plurality of packets and the adaptor generates the adaptation
field in a portion of all of the packets of normal stream.

[3] The dual transmission stream generating device of claim 2, wherein the dual
transmission stream includes at least one field which comprises a plurality of
packets, and
each of the plurality of the packets includes turbo data and normal data.

[4] The dual transmission stream generating device of claim 1, wherein the normal
stream contains a plurality of packets and the adaptor generates the adaptation
field in the entire payload area of some of the packets of the normal stream.

[5] The dual transmission stream generating device of claim 4, wherein the dual
transmission stream includes at least one field which comprises a plurality of
packets, and
some of the plurality of the packets are of a first type and include turbo data,
some of the plurality of the packets are of a second type and include normal data,
and the first and second types of the packets are arranged in an alternating
manner.

[6] The dual transmission stream generating device of claim 1, wherein the normal
stream contains a plurality of packets and the adaptor generates the adaptation
field in a portion of some of the packets of the normal stream.

[7] The dual transmission stream generating device of claim 6, wherein the dual
transmission stream includes at least one field which comprises a plurality of
packets,
some of the plurality of the packets are of a first type and include turbo data and
normal data, some of the plurality of packets are of a second type and include
normal data, and the first and second of the packets are arranged in an alternating
manner.

[8] The dual transmission stream generating device of claim 1, wherein the dual
transmission stream includes at least one field which comprises a plurality of
packets, and
some of the plurality of the packets are of a first type and include turbo data,
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[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

some of the plurality of the packets are of a second type and include turbo data
and normal data, some of the plurality of the packets are of a third type and
include normal data, and the first, second, and third types of the packets are
arranged in an alternating manner.

The dual transmission stream generating device of claim 1, further comprising:
a Reed-Solomon (RS) encoder to receive and RS-encode packets of the turbo
stream;

an interleaver to interleave the RS-encoded packets of the turbo stream; and

a duplicator to generate a parity insertion area in the interleaved packets of the
turbo stream and to provide the packets of the turbo stream to the stuffer.

The dual transmission stream generating device of one of claims 1, wherein the
adaptor generates an option field to record packet information in a fixed position
in the packet of the normal stream.

The dual transmission stream generating device of claim 10, wherein the option
field contains at least one information of a program clock reference (PCR), an
original program clock reference (OPCR), an adaptation field extension length, a
transport private data length, and a splice countdown.

A dual transmission stream generating method comprising:

generating an adaptation field in an area of a packet of a normal stream; and-
generating a packet for the dual transmission stream by stuffing packet data of a
turbo stream into the adaptation field.

The dual transmission stream generating method of claim 12, wherein the
operation of generating the adaptation field generates the adaptation field in a
portion of all of the packets of the normal stream.

The dual transmission stream generating method of claim 13, wherein the dual
transmission stream includes at least one field which comprises a plurality of
packets, and

each of the plurality of the packets includes turbo data and normal data.

The dual transmission stream generating method of claim 12, wherein the normal
stream contains a plurality of packets and the operation of generating the
adaptation field generates the adaptation field in an entire payload area of some
of the packets of the normal stream.

The dual transmission stream generating method of claim 15, wherein the dual
transmission stream includes at least one field which comprises a plurality of
packets, and

some of the plurality of the packets are of a first type and include turbo data,
some of the plurality of packets are of a second type and include normal data,

and the first and second types of the packets are arranged in an alternating
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[17] The dual transmission stream method device of claim 12, wherein the normal

[18]

[19]

[20]

[21]

[22]

[23]

stream contains a plurality of packets and the operation of generating the
adaptation field generates the adaptation field in a portion of some of the packets
of the normal stream.

The dual transmission stream generating method of claim 17, wherein the dual
transmission stream includes at least one field which comprises a plurality of
packets, and

some of the plurality of the packets are of a first type and include turbo data and
normal data, some of the plurality of the packets are of a second type and include
normal data, and the first and the second types of the packets are arranged in an
alternating manner.

The dual transmission stream generating method of claim 12, wherein the dual
transmission stream includes at least one field which comprises a plurality of
packets, and

some of the plurality of the packets are of a first type and include turbo data,
some of the plurality of the packets are of a second type and include turbo data
and normal data, some of the plurality of the packets are of a third type and
include normal data, and the first, second, and third types of the packets are
arranged in an alternating manner.

The dual transmission stream generating method of claim 12, further comprising:
receiving the turbo stream and performing Reed-Solomon (RS) encoding;
interleaving the RS-encoded packets of the turbo stream; and

generating a parity insertion area in the interleaved packets of the turbo stream
and applying the packets of the turbo stream to the operation of generating the
adaptation field.

The dual transmission stream generating method of one of claims 12, wherein the
operation generating the adaptation field generates an option field to record
packet information in a fixed position of the packet of the normal stream.

The dual transmission stream generating method of claim 21, wherein the option
field contains at least one information of a program clock reference (PCR), an
original program clock reference (OPCR), an adaptation field extension length, a
transport private data length, and a splice countdown.

A transmission stream generating device generating a transmission stream that
includes at least one field having a plurality of packet, the device comprising:

a generator to generate an adaptation field in a payload area of a received packet;
and

a stuffer to incorporate at least one of a turbo data and an option data into the
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[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

adaptation field.

The transmission stream generating device of claim 23, wherein the adaptation
field is generated in the entire payload area.

The transmission stream generating device of claim 23, wherein the payload area
includes normal data.

The transmission stream generating device of claim 23, wherein the turbo data
comprises an inserted parity area and data.

The transmission stream generating device of claim 23, wherein the option data
is at least one of information on a program clock reference (PCR), an original
program clock reference (OPCR), an adaptation field extension length, a
transport private data length, and a splice countdown.

The transmission stream generating device of claim 23, wherein the field of the
transmission stream comprises 312 packets, and each of the packets contains at
least one of the turbo data, the option data, and a normal data.

The transmission stream generating device of claim 27, the transmission stream
comprising at least one of a packet containing the PCR in position 52n+15,
where n=0; a packet containing the OPCR in position 52n+15, where n=1; a
packet containing the adaptation field extension length in position 52n+15,
where n=2; a packet containing the transport private data length in position
52n+15 where n=3, 4, 5; and a packet containing the splice countdown in
position 52n+15, where n=0, 1, 2, 3, 4, 5.

A transmission stream generating method for generating a transmission stream
that includes at least one field having a plurality of packet, the method
comprising:

generating an adaptation field in a payload area of a received packet; and
incorporating at least one of a turbo data and an option data into the adaptation
field.

The transmission stream generating method of claim 30, wherein the adaptation
field is generated in the entire payload area.

The transmission stream generating method of claim 30, wherein the payload
area includes normal data.

The transmission stream generating method of claim 30, wherein the turbo data
comprises an inserted parity area and data.

The transmission stream generating method of claim 30, wherein the option data
is at least one of information on a program clock reference (PCR), an original
program clock reference (OPCR), an adaptation field extension length, a
transport private data length, and a splice countdown.

The transmission stream generating method of claim 30, wherein the field of the
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transmission stream comprises 312 packets, and each of the packets contains at
least one of the turbo data, the option data, and a normal data.

[36] The transmission stream generating method of claim 34, the transmission stream
comprising at least one of a packet containing the PCR in position 52n+15,
where n=0; a packet containing the OPCR in position 52n+15, where n=1; a
packet containing the adaptation field extension length in position 52n+15,
where n=2; a packet containing the transport private data length in position
52n+15 where n=3, 4, 5; and a packet containing the splice countdown in
position 52n+15, where n=0, 1, 2, 3, 4, 5.

[37] A transmission stream, comprising:

a field comprising 312 packets, and each of the packets contains at least one of
the turbo data, the option data, and a normal data.

[38] The transmission stream of claim 37, wherein the turbo data comprises an
inserted parity area and data.

[39] The transmission stream of claim 37, wherein the option data is at least one of in-
formation on a program clock reference (PCR), an original program clock
reference (OPCR), an adaptation field extension length, a transport private data
length, and a splice countdown.

[40] The transmission stream of claim 39, comprising at least one of a packet
containing the PCR in position 52n+15, where n=0; a packet containing the
OPCR in position 52n+15, where n=1; a packet containing the adaptation field
extension length in position 52n+15, where n=2; a packet containing the
transport private data length in position 52n+15 where n=3, 4, 5; and a packet
containing the splice countdown in position 52n+15, where n=0, 1, 2, 3, 4, 5.

[41] The transmission stream generating device of claim 26, wherein the parity area
includes replicated bytes, some of which are selectively stuffed with a random
value.

[42] The transmission stream generating method of claim 33, wherein the parity area
includes replicated bytes, some of which are selectively stuffed with a random
value.

[43] The transmission stream of claim 38, wherein the parity area includes replicated
bytes, some of which are selectively stuffed with a random value.

[44] A transmission stream, comprising a plurality of packets each containing at least
one of a turbo data, an option data in an option field, and a normal data, wherein
and a position of the option field may be structured to not overlap with the turbo
data within each packet.

[45] A transmission stream generating method, comprising

detecting a turbo stream from a dual transmission stream; and
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[46]

transforming the turbo stream into a robust data stream by appending a parity
data for the turbo stream into the parity insertion area of the detected turbo
stream.

The transmission stream generating method of claim 45, further comprising
generating the parity insertion area of the turbo stream, wherein the parity

insertion area is generated by a duplicator.
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