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(57) Abréegée/Abstract:

A device and method for utillizing a single clock signal (300) to generate a digital data stream signal for transmission In a
compressed domain transmission system. The device includes a plurality of packetized elementary stream encoders (100)
electronically coupled to a transport stream encoder (200) electronically coupled to an output interface (600) to generate the digital
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transport stream signal from the plurality of packetized elementary stream signals, operate the output interface (600) to output the
digital stream signal in a predetermined manner.
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(57) Abstract: A device and method for utilizing a single clock signal (300) to generate a digital data stream signal for transmis-
sion in a compressed domain transmission system. The device includes a plurality of packetized elementary stream encoders (100)
electronically coupled to a transport stream encoder (200) electronically coupled to an output interface (600) to generate the digital
stream signal. The method uses the single clock reference signal (300) to operate each of the packetized elementary stream encoders

o (100) to generate a plurality of packetized elementary signals, operate the transport stream encoder (200) to form a transport stream

signal from the plurality of packetized elementary stream signals, operate the output interface (600) to output the digital stream signal

in a predetermined manner.
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SINGLE CLOCK REFERENCE FOR COMPRESSED DOMAIN
PROCESSING SYSTEMS

FIELD OF INVENTION
~ The present invention relates generally to signal processing systems and

more particularly to syst.em's for generating digital, compressed domain signals

- such as ATSC and DVB compliant signals.

BACKGROUND OF INVENTION

As the popularity of digital broadcasting systems grows so does the demand

for rehable, efﬁc'ient.and affordable digital transmission systems. " A particular .

application currently gaining widespread acceptance and support is digital

television; Thé ATSC (Advanced Television Systems Committee)' DTV (Digital '

TeleviSion) standard describes a system adapted to transmit high-quality video,
audio and ancillary data over a single channel. The present invention"will be

discussed as 1t relates to the ATSC DTV standard for sake of explanation, however

1t should be understood the present invention is equally appliCab]e to other digital

broadcasting systems and applications as well. An alternative approach to which

the present invention is equally applicable, for example, is the DVB (Digital Video

Broadcasting) standard for example.
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.'As' is well known, the ATSC. broadcast syst'em includes three gener-al.
sub‘syster'néz' source coding an i cOmpression, service multiplex and transport, and
iranémission. Basically, the first subsystem, source coding and compression, deals
“with bit rate reduétion‘ for the video, audio and ancillary digital data streams. The
second subsystem, se_rvi'Ce multiplex and transpori,- deals With dividing each digital
stre-am. into "packets” and multiplexing the vidt.ao' stream packelts, audio stream
packets and ancilléry digital data stfeam-packets Into a 'single transport stream.
The' 'A.TSC standard- employs the Motion Pictures Experts' CrOUp MPEG-Z
transport strcﬁm syntax for packc‘tization and mult'iplex of the video, audio and
ancillary digi_tzildata. Finally, the third subsystem, transmission, deals -v'v;ith.
channel coding and modulation. .

The prés-eht _invention deals particularly with thg second subsystem, service '
niultip-lex and _~trz;nsport. For a more detailed explanation of the ATSC standard,
the reader is referred to “ATSC Digital Television Standard”, Advanced
Television Systems Committee, 1995, Source: Doc. A/53, Advanced Television
Systems Committee, 1750 K Street, N.W., Suite 1200, Washington, D.C. 20006,
www.atsc.org; and “Guide to the Use of the ATSC Digital Television Standard”,
‘Advanced Television SyStems Committee, 1995, Source: Doc. A/54, Advanced '

‘Television Systems Committee, 1750 K Street, N.W., Suite 1200, Washington,

D.C. 20006, www.atsc.org.

One approach to creating ATSC transport packets from compressed video,

audio and data streams is illustrated in Figure 1. Payload data, which in the
embodiment of Figure 1 takes the form of compressed video data at input 12,
compressed audio data at input 14 and compressed ancillary data at input 16 from

Packetized Elementary Stream ("PES") encoders 10 are sent to the Transport
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Stream Encoder ("TSE") 20 where 188 byte transport packets at output 22 are

formed therefrom. Each 188 byte transport packet at output 22 can include a fixed-

2a
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length link layer, a variable-length adaptation layer and a payload of data as is well
understood. As 1s also known, the fixed link layer is used for packet
synchronization, packet identification, error correction and conditional access. The
adaptation layer also serves to provide synchronization, as well as to enable
random entry into the data stream and local programming insertion. As is
understood by those possessing ordinary skill in the art, unlike conventional analog
NTSC television signals which utilize the concept of synch pulses whereby a clock
rate can be directly derived from each picture itself, the amount of data for each
picture in a compressed digital system 1s variable.  Hence, a loss of
synchronization 1n a compressed domain digital system can readily lead to buffer
over- or undertlow. To mitigate this possibility, timing or synchronization data is
transmitted 1n select ones of the output transport packets, 22 referred to as Program
Clock Reference ("PCR") packets.

Still reterning to Figure 1, the approach illustrated therein is to supply a
reference frequency 40 to a clock generator 30. The clock generator 30 supplies
timing to the sampling mechanisms in the encoders 10, 20 and to the timing packet
generation system PCR GEN 50, to create a PCR packet for synchronizing signal
recerving decoders. Because internal buffers 21, 61 within the TSE 20 and output
interface 60 respectively are typically utilized, and to avoid variable latencies
associated with such buffering, the PCR packet is multiplexed at the output
interface 60 instead of within the TSE 20 where the other packets are formed.
Thus, the system requires a PCR generator 50 at the output as is illustrated in
Figure 1. An independent output byte clock 70 is used to transfer the transport
packet bytes from the output interface 60 to the transmission equipment using a

conventional driver stage 65, €.g. to the third subsystem.
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However. such a configuration yields an undesirably complex device as
multistage counters (42 stages for example) are typically required for the PCR
generator.

[t 1s an object of the present invention to simplify the method and system of
transport packet generation and PCR packet insertion by moving the functionality

of PCR packet formation and insertion into the TSE 20.

SUMMARY OF INVENTION

A device and method for utilizing a single clock signal to generate a digital
data stream signal for transmission in a compressed domain transmission system:.
The device includes a plurality of packetized elementary stream encoders
electronically coupled to a transport stream encoder electronically coupled to an
output interface adapted to generate the digital data stream signal. The method
includes:  operating each of the packetized elementary stream encoders
responsively to the single clock sequence to generate a plurality of packetized
elementary stream signals; operating the transport stream encoder responsively to
the single clock signal to form a transport .stream signal from the plurality of
packetized elementary stream signals, wherein the transport stream signal includes
a plurality of data packets each formed using the transport stream encoder and
select ones of the plurality of data packets formed by the -transport stream encoder
include synchronization data; and, operating the output interface responsively to
the single clock reference to output the digital data stream signal in compliance

with a predefined manner.

BRIEF DESCRIPTION OF THE FIGURES
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Figure 1 ilustrates a device which uses a first approach for creating transport

packets for transmission.

Figure 2 Ilustrates a device which uses an approach according to the present

Invention for creating transport packets for transmission.

Figure 3 illustrates the format of an ASI packet according to the present
invention.

Figure 4 llustrates the format of an ASI data stream according to the present
invention.

Figure 5 illustrates PCR packet spacing according to the present invention.

Figure 6 ilustrates a preferred sequence of operations for operating this

device of Fig. 2 according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Referring now to Figures 2 - 6 wherein like references identify like
elements of the invention, the present invention essentially locks the output byte
clock signal 310 to a derivative (preferably 27 Mhz) of the reference frequency
400. Figure 2 illustrates the major functional elements associated with generating
transport packets for transmission according to the present invention. Using such a
device and approach, PCR packet generation can be vastly simplified such that
large counting mechanisms (42 stage for example) are not required. Moreover,
often tnicky interface standards, such as DVB-ASI can be easily accomplished
according to the present invention. Although locking the byte clock to the
reterence frequency is a necessary condition for achieving the foregoing
simplification in design, it is the process of using :his locked relationship that

forms the core of the invention.
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Referring still to Figwe 2, a single reference frequency 400 input to the
clock generator 300 is used to lock a voltage controlled crystal oscillator
("VCXO") 320 within the clock generaior 300. The output interface 600 receives
transport packets fro-m' output generated by the TSE 200 and outputs these
transport packets to the transmission interface at a e0nstant bit rate compliant with
selected output interface specification such as DVB-ASI Synchronous Senal
Interface, SMPTE 305M-1998 Serial Data Transport Interface, SMPTE 310M

Synchron_ous Sertal Interface for MPEG-2 Digital Transport Stream or GA-TSE‘

Parallel Interface.

The clock generator 300 uses the reference frequency 400 to synchronize
the output bit rate and p.r0vide for PC R packet generation. 'Typical examples of
available frequencies include: TV Broadcast Studio Atomic Clock Reference - 10
Mhz; ‘Global Pos'itioning Satellite (GPS) - 1, 5 or 10 Mhz, an on-board 54.0 MHz
crystal oscillator and Horizontal/Vertical/Composite video sync signals.

The VCXO within the clock generator 300 preferably operates at a
center frequency of 27 Mhz. This 27 Mhz frequency 1s applied to the -output
interface 600, and is used to control the output bit rate. This locked clock approach

facilitates the formation of various output format standards. In the particular case

of ASI output, a logic circuit can use the 27 MHz signal to generate the data clock

for inputting data to the ASI chipset. As is known, the DVB-ASI format specifies

a data rate of 27 Mbytes/sec, and allows for insertion of specially defined 1idle
characters both between transport packets and within transport packets. In order to
map the ATSC byte rate to this interface rate, the technique according to the

present invention is to only insert the specially defined i1dle characters between

transport packets. Referring now also to Figure 3, prior to the initiation of a
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transport packet output by the TSE 200, special 1dle characters are continuously
output. After a transport packet data output is 1nitiated, the format of the output
220 from the TSE 200 1s a flow of 188 packet bytes 1020 followed by a string of
the specially defined 1dle characters 1010 before the next transport packet bytes
1020 are 1ssued. Thus an ASI packet 1000 can be readily formed.

According to the present method, the output byte clock 310 and PCR
packet generation are locked through a series of hardware and software techniques.
Referring to Figure 2, PCR packets are formed in the TSE 200 and not in the
output interface 600. In order to ensure PCR packets i1ssued by the TSE 200 are
properly placed, two types of Asynchronous Serial Interface (ASI) packets 1000
are created, short and long packets 1000' and 1000", as 1s shown 1n Figures 3 and
4. In the short ASI packet 1000', 1,905 special idle character bytes 1010 are
inserted after a 188 byte transport packet 1020. In the long ASI packet 1000",
1,906 special 1dle character bytes 1010 are inserted after the 188 byte transport
packet 1020. Therefore, each short ASI packet 1000' has a total of 2,093 bytes
while each long ASI packet 1000" has a total of 2,094 bytes.

Both the transport packet bytes and special 1dle character bytes are
serialized to a 270 Mbps DVB-ASI output interface rate by the output interface
600 accordingly, each byte of an ASI packet 1000 is output each cycle, or tick, of
the 27 MHz clock. Referring now also to Figure 4, to minimize jitter between
successive PCR transport packets in the stream, an ASI Group 1100 formed from a
well defined assortment of short and long ASI packets 1000 1s identified. The ASI
group 1100 1s defined as 1 short ASI packet 1000, followed by 85 long ASI
packets 1000", followed by 1 short ASI packet 1000, and finally by 84 long ASI

packets 1000" totaling 171 assorted short and long ASI packets 1000.
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This operation can also be defined in terms of ticks of the 27 Mhz clock.
During the time interval associated with 171 assorted short and long ASI packets
1000, there are exactly 358,072 program clock ticks (1 * 2093 + 85 * 2094 + 1 *
2093 + 84 * 2094, remembering 1 clock tick per byte output). Output byte timing
can be determined by allocating a distinct pattern of 27 MHz PCR clock cycles to
each defined ASI Group 1100. In other words, exactly 2093 PCR cycles are
allocatable to the first packet 1000', followed by 2094 PCR cycles for each of the
next 85 packets 1000", followed 2093 PCR cycles for the next packet 1000', finally
followed by 2094 PCR cycles fbr each of the next 84 packets 1000", to generate a

smoothed flow output as illustrated in Figure 4.

[t should be remembered the basic ATSC clock (A) is 27 MHz. The packet
clock can be calculated using the NTSC standard 525 data segments/frame and 30
frames/sec.  Accordingly, the NTSC horizontal frequency (H) is 15734.2
segments/sec ((30 x 525) x (1000/1001). There are 684 NTSC standard symbols
per data segment, 832 ATSC standard symbols per VSB segment, 312 ATSC
standard data segments per VSB field and 313 ATSC standard total segments per
VSB field. Accordingly, the ATSC packet clock (P) equals H x (684/832) x
(312/313), or 12,894.05 packets per second. The number of Bytes (NB) per packet
for ATSC 1s 188, while for DVB is 204. The Byte Clock (Batsc) for an ATSC
system equals P x NB or 12,894.05 x 188, or 2.4 Mhz = 19.4 Mbps. Likewise, the
Byte Clock (Bpyg) for a DVB system equals 12,894.05 x 204, or 2.6 Mhz = 21.04
Mbps. Hence, the integer relationship between the Byte ‘clock and 27 MHz clock
signal for ATSC is Barsc/A, or 8037/89518 and for DVB is Bpyp/A, or
3721/89518. Finally, as the integer relationship between the Packet clock and the

27 MHz clock 1s P/A or (4617/358072)/27 = 171/358072, there are exactly
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358,072 cycles of the 27 MHz clock signal every 171 packets, independent of
output format, 1.e., ATSC or DVB.

It should also be recognized packet spacing is relatively uniform with only
one clock cycle of 27 MHz difference between a few of the packets. As the 27
Mhz PCR clock 1s locked to the output byte clock 310 (in Figure 2), bytes are
output exactly at the ATSC output rate relative to the PCR timing reference.

The locked byte clock can be used to great advantage in PCR generation.
T'he method according to the present invention does not use complex, long, multi-
stage counter chains. At system reset, the TSE 200 generates a PCR packet as the
first packet to be output. This packet contains the PCR value that is valid as the
packet leaves the output interface 600 via a conventional driver stage 605. It
should be recognized that, in general, the first packet need be the PCR packet only
1f a specific value, relative to real-time such as the time of day, is to be inserted
into the PCR packet. The important concept being that other PCR packets are
inserted 1nto the data stream at uniformly regular packet intervals, and with known
incremental values (see Figure 5 for example). Multiplexed packets of video,
audio, and other data for example from the TSE 200 follow the PCR packet 1n
accordance with the packet schedule within the TSE 200. Buffer 210 within the
TSE 200 fills until such time that a full block of data ready for transfer to the
output interface 600. Packets are generated and loaded into the TSE 200 at a rate
that 1s faster than real-time utilizing null characters if necessary. A block of data
1s transferred from the TSE 200 to the output interface 600 based upon available
space 1n buffer 610. Packets of data are analogously output from the buffer 610 for

the ATSC specified rate; e.g. 27 MHz. clock signal 310. When a PCR packet is to
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be output by the TSE 200, operation is interrupted and a PCR packet having a

proper PCR value 1s loaded to t1e buffer 610.

Referring still to Figure £, in order to have an integer number of 27 MHz
clock cycles occur between PCR packet insertions, the PCR packet 224 must be
inserted every N x 171 transport packets 222, where N is an integer. It is usual to
have the largest spacing between PCR packets permissible under ATSC standards.
The ATSC standard requires the a PCR packet be generated (with or without a data
payload) spaced 1n time no greater than every 100 ms. Evenly spaced PCR packets
are generated by the TSE 200 such that one PCR packet per 1197 transport packets
(7 Packet Groups * 171 ASI Packets/Packet Group) is output. PCR packets
contain the PCR base and PCR extension of the PCR. In this way, if a PCR packet
1s generated once every 1197 transport packets, then a PCR packet will be
generated roughly every 93 ms and the MPEG-2 PCR update specification
requirements for ATSC streams will be met. Additionally, the choice of
generating a PCR packet every 1197 transport packets results in an increment of
the PCR value by exactly 2,506,504 ticks of the 27 MHz clock.

In other words, PCR packet generation must occur in the range of around
every 100 ms. 171 ASI packets is equivalent to 358,072 cycles of 27 MHz or 13.3
ms. 171 x 7 = 1197 packets which are equivalent to 2,506,504 cycles of 27 MHz
or 92.8 ms. At initialization, the PCR is set to a predetermined value (i.e., O or the
present time of day). Every 1197 transport packets, 2,506,504 is added to the PCR
value and a PCR packet is generated. 2,506,504/300 = = 0x20A3 with a remainder

of 0x4 (in HEX). Therefore, 0x20A3 is added to the 33 bit PCR base (M) and 0x4

1S added to the 9 bit modulus 300 remainder (N).

10
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The 1inserted PCR value can be calculated using this increment according to
the PCR base and PCR extension format described in the ATSC Digital Television
Standard. This process locks the PCR to the output bit/Byte clock 310 since the
calculation 1s based upon the number of transport packets that have been output.
Therefore, the PCR packet 1s generated at a specific packet count from the last
PCR packet, and the contents of the PCR data in the PCR packet is a fixed
increment from the contents of the last PCR packet, as is illustrated in Figure 5.
As will be evident to those possessing ordinary skill in the art, all of this can be
accomplished with no relation to real-time, except that transport packets must be
generated by the TSE 200 faster than the output stream rate, on average. Thus
PCR packet generation and 1nsertion can be accomplished using a straightforward
software module and avoids the use of complex counter stages.

Referring again now to Figure 2 and now also to Figure 6 therein is
respectively illustrated a preferred embodiment of a device according to the present
invention and a preferred sequence of operations for operating that device. As is
well known the PES encoders 100 function to generate compressed video data
signal 120, compressed audio data signal 140 and compressed ancillary data signal
160 which are respectively fed into the TSE 200. After system reset 705, the first
output packet can be either PCR packet or another packet 700. It is of course
understood that this 1s a system operator choice, it being more straightforward for
the first packet output to be a PCR packet, however, not being a necessary
condition. If the first output packet is to be a PCR packet, a PCR register 230
accessible by the TSE 200 1s set to a number P at step 710. The number P in the
PCR register 230 1s inputted by the system operator and represents the PCR value

of the first PCR packet to be output. It can for example represent the present time

11
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of day, the time for future play-to-air, or any arbitrary number consistent within
MPEG compliance. The TSE 200 then generates a PCR packet with the contents
of the PCR register 230 and transfers this PCR packet to buffer to 610 at step 720.
The contents of the PCR register 230 are then incremented by 2,504,506 at step
730. A service packet register 240 which indicates the number of packets which
should be put to the buffer 610 before another PCR packet 1s generated and is
also accessible by the TSE 200 1s then set to 1196 (M=1196) at step 740
consistently with the format illustrated in Figure 5. A packet counter 250 which
tracks the number of packets which have been transferred to the buffer 610 1s reset
to O at step 770. Next, the TSE 200 determines whether there 1s a 188 byte packet
in the buffer 210 at step 780. If there i1s not, the TSE 200 awaits such a packet.
When a packet 1s in the buffer 210, that packet is transferred from the buffer 210 to
the buffer 610 at step 790. The packet counter 250 is then incremented by 1 to
represent a packet has been transferred to the butfer 610 at step 800. The packet
counter 250 1s then compared with the value of M stored in the service packet
register 240 to determine whether another PCR packet needs to be inserted yet at
step 810. If 1t does not, the system returns to step 780 to determine whether or not
another packet 1s present in buffer 210. On the other hand, if the packet counter
equals M, or 1196 in accordance with Figure 5, the TSE 200 creates another PCR
packet with the contents of the PCR register and transfers that packet directly to
the output buffer 610 at step 720. Again, the system increments the PCR register
at step 730 and sets the service packet register to 1196 at step 740 and continues to
operate.

It the first output packet was not decided by the system operator to be a

PCR packet at step 700, the service packet register 240 is set to a number M which

12
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1s inputted by the system operator and at this point represents the number of
service packets 220 that will precede the insertion of the PCR packet at step 750.
In turn, the PCR register 230 1s set to a number N which is input by the system
operator and represents the PCR value of the first PCR packet at step 760. Again,
it can be the present time of day, the time for future play-to-air or any arbitrary
number consistent with a MPEG compliance. Generally, the number N may need
to be calculated given the number M of preceding service packets in the output
bufter and the packet rate. The system then continues to operate as set forth
preceding to step 770.

[t should be understood that as the buffer 610 empties at a cognizable rate
dependent upon the 27 Mhz signal 310 provided by the clock generator 300, the
delay associated with buffer 610 can be readily ascertained. Additionally, as PCR
packets are inserted directly to the input of the buffer 610 by the TSE 200, and are
not applied to the buffer 210, the predicted value for each PCR packet is also
readily calculable. In other words, and referring again to Figure 5, TSE 200
proceeds to generate 1196 188 byte packets as is conventionally accomplished.
The TSE 200 upon recognizing that 1196 TSE packets have been output (Packet
counter 250= service packet register 240) applies a PCR packet having a PCR
value which has been incremented by 2,506,504 from the previous PCR (found in
PCR register 230)value to the mput of the buffer 610. The TSE 200 then proceeds
to again stream 1196 188 byte packets into the buffer 210 for output to the buffer
610. In this way, data being transferred from the buffer 210 to the buffer 610 is
essentially interrupted by the TSE 200 for insertion of PCR packets once every
1197 packets transferred and have values which are ea:h incremented by 2,506,504

from the previous PCR value once every 1197 packets transferred.

13
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Stream timing informa 1on 1n the form of a PCRB 1s also required by the
audio and video processing cemponents, the STD Butter Model component and
the stream VBV delay calculation component. The TSE 200 can maintain a
current PCRB calculation based upon the number of packets 1000 that have been
generated, thus far. A PCRB value can be calculated for any byte stored in the
buffer 210 following the transport multiplex by knowing the number of bytes that
followed the last PCR insertion up to the byte of interest according to:

PCRB,.,. = PCRB, ., +(BYTES STORED*9000/ BYTE _CLK) where

PCRBpasT 1s the PCR base value that was last inserted into a PCR packet and
BYTES STORED 1s the number of bytes placed 1n the post Mux bufter (210 in

Figure 2) since the last PCR packet.

Although the invention has been described and pictured in a preferred form
with a certain degree of particularity, 1t 1s understood that the present disclosure of
the preferred form, has been made only by way of example, and that numerous
changes in the details of construction and combination and arrangement of parts
may be made without departing from the spint and scope of the invention as
hereinafter claimed. It 1s intended that the patent shall cover by suitable expression

in the appended claims, whatever features of patentable novelty exist in the

invention disclosed.
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We claim:

1. A method for generating a compressed domain .digital signal for tfansmission,

said method comprising:

generatirig a plurality of packetized elementary stream signals from a

corresponding plurality of data sources responsively to a single clock signal;

generating a transpbrt stream signal from said plurality of packetized -

elementary stream Si gnals responsively to said single clock signal; and

- outputting an output stream signal generated from said transport stream signal
in response to said single clock signal, said output stream being adapted to_comply

~ with an output interface specification.

2. The method of Claim 1, wherein said plurality of data sources includes at least

one video source, audio source and other data source.

3‘. The method of Claim 2, wherein said single c]oCk signal is a 27 MHz clock

signal.

4.  The method of Claim 3, wherein said oUtput interface specification is selectéd
from the group consisting of: DVB-ASI Synchronous Serial Interface, SMPTE 305M-
1998 Serial Data Transport Interface, SMPTE 310M Synchronous Serial Interface and

" GA-TSE Parallel Interface.

5. The method of Claim 1, further comprising generating said single clock signal

from a reference frequency selected from the group consisting of a TV Broadcast

Studio 10 MHz Atomic Clock Reference, a Global Positioning Satellite (GPS) signal,

15



CA 02400421 2005-11-29

' an on-board crystal oscillator signal and a Horizontal/Vertical/Composite video sync

signal.

6.  The method of Claim 3, wherein said transport stream comprises a plurality of

188 byte transport packets.

7. The method of Claim 6, wherein select ones of said 188 byte transport packets

include synchronization data.

- 8. The method of Claim 6, wherein said output stream signal comprises ASI data
packets, wherein at least some of said ASI packets each include at least one of said

188 byte'tfansport packets and at least one predefined idle character.

9.  The method of Claim 8, wherein said p'lural'ity of ASI packets include ASI
packets of a first type and ASI packets of a second type, wherein said first type of ASI

packets havé 2,093 bytes and said second type of ASI packets have 2,094 bytes.

10.  The method of Claim 9, wherein said generating said output stream signal
from said transport stream signal comprises serializing said transport stream signal

into a 270 Mbps DVB-ASI signal.

11.  The method of Claim 9, further comprising defining an ASI group as

including 1 first type ASI packet, followed by 85 second type ASI packets, followed
. by 1 first type ASI packet and 84 second type ASI packets and formatting said

plurality of ASI packets into ASI groups.

16
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12. The method of Claim 11, further .comprising:

generating one of said select 188 byte transport'packets having a first

synchronizing value;

incrementing said first synchronizing value by 2,506,504 every 1197 transport

packets; and,

- generating another of said select 188 byte transport packets having said -

incremented synchronizing value.

13.  The method of Claim 1, wherein said 188 byte tfansport packets are generated

at a rate faster than real-time.

14 A method for utihizing a single clock signal toh generate a digital data stream
signal for transmission in a compresSed domain transmission system including a
plurality of packetized elementary stream encoders electronically coupled to a
transport stream encoder electronically coupled to an output interface adapted to

generate said digital data stream signal, said method comprising;

operating each of said packetized elementary stream encoders responsively to

said single clock sequence to generate a plurality of packetized elementary stream

signals;

operating said transport stream encoder responsively to said single clock
signal to form a transport stream signal from said plurality of packetized elementary

stream signals,

17
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~ wherein said transport stream signal comprises a plurality of data packets each
formed using said transport stream encoder and select ones of said plurality of data
packets formed by said transport stream encoder include synchronization data; and,
operating said output interface responsively to said single clock reference to output

said digital data stream signal in compliance with an predefined manner.

15.  The method of Claim 14, wherein said predefined manner is selected from the
group consisting of DVB-ASI Synchronous Serial Interface, SMPTE 305Mand GA-

TSE Parallel Interface.

16.  The method of Claim 15, wherein said single clock signal is a 27 MHz clock

signal.

17. - The method of Claim 15, wherein said plurality of data packets comprises a

plurality of 188 byte transport packets.

18.  The method of Claim 17, wherein said digital data stream signal comprises
ASI data packets each including at least one of said 188 byte transport packets and at

]eas_t one predefined 1dle character.

19.  The method of Claim 18, wherein said plurality of ASI packets include ASI
packets of a first type having a total of 2093 bytes of data and ASI packets of a .second

type having a total of 2094 bytes of data.

20.  The method of Claim 19, wherein said operating said output interface
comprises generating said digital data stream signal from said transport stream signal

by senalizing said transport stream'signal into a 270 Mbps signal.

18
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21.  The method of Claim 20, wherein said plurality of ASI packets are organized
into ASI groups each including 1 first type ASI packet, followed by second type ASI

packets, followed by 1 first type ASI packet followed by 84 second type ASI packets.

22.  The method of Claim‘ 21, wherein said 188 byte transport packets are

generated at a rate faster than real-time.

23. A device for generating a digital signal suitable for transmission in a
compressed domain processing SyStem from a plurality of data sources, said device

comprising;

a transport stream encoder for generating a first digital data stream signal
| comprising a plurality of first data packets each having 188 bytes of data, wherein
select ones of said first data packets include data adapted to be used by at least one

receiver to synchronize its respective operation with that of said system;

a plurality of packetized elementary stream encodefs electronically coupled to
said transport stream encoder, and for providing a corresponding plurality of
compressed digital signals to said transport stream encoder, wherein said transport .
stream encoder generates said first digital data stream signal from said plurality of

compressed digital signals; and

an output interface electro'nically coupled to said transport stream encoder and
for generating a second digital data stream signal from said first digital data stream
signal, said second digital data stream signal comprising a second plurality of data

packets each including at least one of said first data packets;

19
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~ wherein, said second plurality of data packets includes second data packets of
a first type having a first number of total bytes and second data packets of a second
fype having a second number of total bytes, and said first number of total bytes is

distinct from said second number of total bytes.

24.  Thedevice of Claim 23, wherein said second plurality of data packets includes
second data packets of a first type having a first number of total bytes and second data
packets of a second type having a second number of total bytes and said first number

of total bytes is distinct from said second number of total bytes.

25.  The device of Claim 24, wherein said first and second types of second packets

- are organized into a predefined patfem in said second digital data signal.

26. A device for generating a digital signal suitable for transmission in a
compressed domain processing system from a plurality of data sources, sald device

comprising:
a transport stream encoder for generating a first digital data stream signal,

wherein said first digital data stream signal includes a plurality of data packets
- and select ones of said plurality of data packets include data adapted to be used by at

least one receiver to synchronize its respective operation with that of said system,

wherein said data adapted to be used by said at least one receiver to
synchronize its respective operation with that of said system includes program clock

reference base data and program clock reference extension data.

20
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1000

AS| PACKET
2093 (SHORT) OR 2094 (LONG) TICKS {090

1010 . 1905 OR 1906 bytes 188 bytes
|-<— SPECIAL IDLE CHARACTER ->'<—ONE TS—>|
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ol S0, = 2 A £l AN e L A b N ¢ 2



B B T L S S P A castan s ame sa® st eaas U @ Wa amas mmpms oo M Tw afig e = w4 L e aas

e e e e e i | VI AR A AT . o e e g L A, s M S v S Pk S

CA 02400421 2005-11-29

¥ Ol

ZHIN L¢ @ JTOAD MOO10 INVHDOHd | =MOIL |

Tlll S1IMOVd ISV LLL / SMOIL ¢/Z08S€ I||||||Y_

0001 000} 1IMOVd ISY LIHOHS | ,000F 13MDOVd ISV LHOHS |
_ _

S13IMOVd ISV ONO1 +8 - S13IMOVd ISV ONOT S8 -

_ | | |
13MOVd ISV / SHOIL — 160C £60¢ 0001 ¥60c -~ £60c

vl|. dNOYHD ISV | = S1IMOVC ISV LI} |....|..l|_v_

OO0k



23 i LA A A S T M L am AL A LA Rt kot B A TG e

. ,La R T LA T TR YOI S TR PO JUV-NE G T NT T SR STs Lo

P RPN S e .

CA 02400421 2005-11-29

GGG

S1IXOVd dS1 9611

e
$0G'90G2 + N = ANTVA HOd N = 3NTVA HOd

SOl

13IN0Vd HOd | 1aA0vVd HOd |
¢cCe _

|
n— S1INOVd 3SL 964}
" |




CA 02400421 2002-08-16
WO 01/61866 PCT/US01/04909

705

SYSTEM RESET
TI0

“IS THE FIRS™YES
CU7PUT PKT THE SET PCR REGISTER
PCR PKT 2 CONTENTS TO P

700
NO
SET SERVICE PKT 750
REGISTER TO M
SET PCR REGISTER 760
CONTENTS TO N
770

CLEAR PKT
COUNTER TO ZERO

IS SERVICE
PKT IN PKT
BUFFER?

NO

TRANSFER
SERVICE PKT TO
OUTPUT BUFFER

OO
INCREMENT PKT :

COUNTER BY 1

NO 210

SERVICE PKT
COUNTER =M?

CREATE A PCR PKT WITH THE CONTENTS
OF THE PCR REGISTER AND
TRANSFER TO OUTPUT BUFFER

130
INCREMENT PCR REGISTER CONTENTS
BY 2,504,506 (decimal) F - 6
, 9
SET SERVICE PKT 74
REGISTER TOM =1196

6/ 6



10

PES
ENCODERS

12

Video '
Audio14
Data

16

20

21

TRANSPORT §| o™
STREAM =
ENCODER | F

2

(TSE)

61

22

50 60 65
| -
o |8 o | Output to
S| ®| outPul | Z| Modem
I-'.II'I.! G) | INTERFACE | m
o |3 X
u
Output Byte
Clock
Reference o
CLOCK Frequency
GENERATOR
40

30



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - abstract drawing

