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of digital signal processi-ng, and nore particularly to the ﬁqﬁ@isition,
processi ng and storage of video data and Program Gui de I nformation
derived frominput data encoded in variabl e broadcast encoding fornmats.
10 In video processing and storage applications, digita

video data is typically encoded to conform to the requirenents of a
known standard. One such widely adopted standard is the MPE&R ( Movi ng
Pictures Expert C?oup) | mage encodi ng standard, hereinafter referred to
as the "MPEG standard”. The MPEG 1 5 standard is conprised of a system
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10 In video processing and storage applications, digital
video data is typically encoded to conform to the requirements of
a known standard. One such widely adopted standard is the
MPEG2 (Moving Pictures Expert Group) image encoding standard,
hereinafter referred to as the "MPEG standard". The MPEG

15 standard is comprised of a system encoding section (ISO/IEC
13818-1, 10th June 1994) and a video encoding section (ISO/IEC
13818-2, 20th January 1995), hereinafter referred to as the
"MPEG systems standard" and "MPEG video standard" respectively.
Video data encoded to the MPEG standard is in the form of a

20 packetized datastream which typically includes the data content
of many program channels (e.gi content corresponding to cable
television channels 1-125). In order for a decoder to decode the
packetized datastream and to récover the video data content of
selected program channels for display, for example, the individual

25 packets that comprise the selected program channels must be
identified and assembled.

In order to recover the content of selected program
channels, information in a Program Guide is used in identifying
and assembling individual data packets that constitute the

30 selected programs. For this purpose Program Guide data is
acquired from the program datastream that is input to a video
decoder. The Program Guide data is formed into a Master Program
Guide (MPG) sufficient to decode the selected programs. Once it is
formed, the MPG may be used to decode the selected programs oOr

35 it may be transmitted along with the data contént of the selected
programs to another application device. However, in some video



In ordér to recover the content of selected program channel s,
iI'nformation in a Program Guide is used in identifying and assenbling

i ndi vidual data packets that constitute the 30 sel ected programnms. For
this purpose Program Guide data is acquired fromthe program datastream
that is input to a video decoder. The Program Guide data is formed into
a Master Program Quide (MPG sufficient to decode the sel ected prograns.
Once it is formed, the MPG may be gsed to decode the sel ected prograns
or 35it my be transmtted along with the data content of the sel ected
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example of a system that uses variable broadcast encodmg

10 formats is the proprietary Multipoint Microwave Distribution
System (MMDS) which uses a "line-of-sight" transmission system.
~In such a system, an encoding format that provides a broadcast
signal with a higher degree of immunity to noise also incurs a
higher error correction coding overhead and consequently

15 requires greater transmission bandwidth. Similarly, for a fixed
transmission bandwidth, providing a broadcast signal with a
higher degree of noise immunity reduces the information
throughput that may be attained. Further, the encoding format
used may be varied on a temporal or geographical basis to

20 accommodate variations in reception conditions associated with
atmospheric or landscape features.

The variation in broadcast modulation and error
correction coding format and thé associated required transmission
bandwidth presents problems to a video receiver both in decoding

25 the variable encoding formats and in acquiring a compatible MPG.
These problems are addressed by a system according to the
present invention.

The use of variable broadcast encoding formats may
30 result in a variation in the transmission bandwidth available for
program data content. The inventors have hereby recognized that
the number of program channels that are transmitted using
variable broadcast encoding formats may be changed in
conjunction with encoding format. Further, the number of
35 program channels may be varied both over time, and with
geographical broadcast area.



hi gher error correction coding overhead and consequently 15 requires
greater transm ssion bandwidth. Simlarly, for a fixed transm ssi on
bandw dt h, providing a broadcast signal with a hi gher degree of noise

i munity reduces the information t hroughput that- may be attai ned.
Further, the encoding format used may be varied on a tenporal or

geogr aphical basis to 2 0 accommbdate variations in reception conditions
associated with at nospheri c or |andscape features. The
variation in broadcast nodul ati on and error correction coding format and
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area. particular broadcast area where reception conditions are impaired
due to hilly terrain, for example.
10 A disclosed receiver system automat1cally adaptively
tunes to broadcast signals that are variable in: a) the number and
the frequency allocation of the channels that are transmitted, b)
the signal coding type e.g. trellis or non-trellis coded, and c¢) the
modulation format e.g. formats using symbol constellations of 64
15 or 256 elements.

In accordance with the principles of the present
invention, a system receives a digital bitstream representing
video information encoded in one of a plurality of different
formats, and transmitted on one of a plurality of transmission

20 channels. In the system, a method for acquiring data transmitted
on a transmission channel involves selecting a transmission
channel from the plurality of channels and selecting a modulation
format. The method also involves tuning to receive the modulation
format and determining whether valid data is being received on

25 the selected transmission channel. The method steps are repeated.

In a feature of the invention, the method for acquiring
data transmitted on the transmission channel involves selecting a
coding type and tuning to receive the coding type.

In another feature of the invention, the method for

30 acquiring data involves repeating the method steps until valid
data is received, capturing program guide information on the
selected transmission channel, and re-tuning to receive a
transmission channel in response to the program guide
information.

35

Brief Description of the Drawings



The inventors have further recognized that it is desirable for a

recei ver systemto be capabl e of adaptively recei ving vari abl e broadcast
encoding formats and a vari abl e nunber of program channels. This all ows
the signal noise 5 inmmunity of the broadcast systemto be tailored to the
requi renents of a particul ar broadcast area. The receiver may be
configured to provide higher broadcast signal noise inmunity in a
particul ar broadcast area where recepyi on conditions are inpaired due to
hilly terrain, for exanple. 10 A disclosed receiver system
automatical |y adaptively tunes to broadcast signals that are variable
in: a) the nunber and the frequency allocation of the channels that are
transm ttedn hhe drah@ngjgnal coding type e.g. trellis or non-trellis

coded, and c) the dul ation fqr . Q. fornmats using synbol.
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bitstreamr entei : i i.nf.or j in eng of a plurality
of di f1erertenasy %:fna@géﬁabé%dg’f"?‘lgﬁg% Fﬁgéalg‘% 3§g’9‘gf d@pl‘@?@??ty of

transm ssion 20 channels. In the system a nmethod for acquiring data
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channel fromthe pluralTty of channels and selecting a, rodtl at on
format. TheFYHSH Brgs iGRIGEGEBE ¢ deofdert Systeami @ anhsigandulodt veriable f or mat

and det er mpyYoadcubet &éefodinlg Koipiad | S being received on 25 the selected
transm ssion channel. The nethod steps are repeated. In a

feature- the invention, the nethod for acquiring data transmtted on
the transm ssion chanRigurenBolsiewssal Howichgria for & opiforgst yfor aoduirisng ng to

receive the, codi t . I ot her. feature of the.invention,
t he net hodeaf o%g&ac%%%rflnmgﬁggtlgéi Mgp\)esr peag& ilﬁlgﬁ?hg{%@?%an&l@b@g unti |
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selected transm ssion channel, and re-tuning to receive a

transm ssjon channel_.in response 0 he rogram ui de
informatlidn. 35 Figure 4 sﬁows a ttlowchart fgr ag processg for providing

selected video channel or program guide information for display
from an input signal containing multiple Physical Transmission
Channels (PTCs).

20 Figure 5 shows a flowchart for a process for forming
program guide information and -incorporating the program guide
information in a video program datastream for transmission in
variable broadcast encoding formiats.

25 Figure 1 is a block diagram of a receiver system,
according to the principles of the invention, for demodulating and
decoding signals of variable broadcast encoding format for
display. The receiver system automatically adaptively tunes to
broadcast signals that are variable in: a) the number and the

30 frequency allocation of the channels that are transmitted, b) the
signal coding type e.g. trellis or non-trellis coded, and c) the
modulation format e.g. formats using symbol constellations of 64
or 256 elements. Parameters indicative of coding type and
modulation format are advantageously incorporated in Program

35 Guide information within the transmitted signals in order to



Bri ef ‘Description of the Draw ngs

4 In the draw ng: Figure 1 is a bl ock diagram of

appar at us, according to the principles of the invention, for

denodul ati ng and decoding 5 signals of variable broadcast encodi ng fornat
for display. Figure 2 shows a flowhart for a process for
tuning a Forward Error Correcting decoder systemto a signal of variable
broadcast encoding format. 10 5. Figure 3 shows a flowchart for
a process for acquiring a Master Program Guide (MPG from an input

o 9nal cont i, ARG B e AN 5L e SYBPRELS, B
channel or mct@t_lian@ gﬁﬂ'mm_l-tisnf ormation for display froman i npgt si gnal
Figure 5 Shows a f1 ondisy (1A, BT (B8 Reeiver MAed (6F Blows” f 1o
i nf or mat i on@GaRIY$l¥org6ette nyaniaklepbsgadeasyueaeoding osmeds i allos ahei deo
program dat gghakafbi¥ iRy SO MheNbroadcast: system to be tailored to
the requirements of a particular broadcast area. For example, the
receiver may be configured to provide higher broadcast signal
noise immunity in a particular broadcast area where reception
conditions are impaired due to hilly terrain. In such a mode, the
10 receiver may be configured for a less noise sensitive modulation
format e.g. using 64 elements (in preference to 256 elements) and
- trellis coded data, for example. However, the enhanced noise
immunity encoding requires greater signal bandwidth which
results in less bandwidth being available for program data content
15 and therefore fewer program channels may be transmitted.
Consequently, the receiver of Figure 1 also adapts to variation in
the number and the frequency allocation of the channels that are
transmitted.
Although the disclosed system is described in the
20 context of a system for receiving variable broadcast encoding
format signals that are MPEG compatible, it is exemplary only. The
principles of the invention may be applied to systems in which
the transmission channels may -vary in number or in frequency
allocation, or to systems in which the coding type or modulation
25 format may be varied. Such systems may include, for example,
non-MPEG compatible systems, involving other types of encoded
datastreams and other methods of conveying Program Guide
information. Further, although the disclosed system is described
as processing broadcast programs, this is exemplary only. The
30 term 'program’ is used to represent any form of packetized data
such as telephone messages, computer programs, internet data or
other communications, for example.
In overview, in the video receiver system 12 of Figure
1, a carrier modulated with video data is received by antenna 15
35 and processed by unit 20. The resultant digital output signal is
‘demodulated by demodulator 25. The demodulated output from



vari abl e broadcast encoding formats. 25 Figure 1 is a block
diagram of a receiver system according to the principles of the

i nvention, for denodul ati ng and decoding signals of variable

br oadcast encoding format for di splay. The receiver system
automatically adaptively tunes to broadcast signals that are variable
in: a) the nunber and the 30 frequency allocation of the channels that are
transmtted, b) the signal coding type e.g. trellis or non-trellis
coded, and c) the nodul ation format e.g. formats using synbol
constellations of _64  or 256 elenents. Paraneters indicative of coding
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confi gured 3%Ording st ypse bgsedi on van nannlysisi of header information and
provides synchronization and error indication information used in
10 subsequent video data decompression. Compressed video and
audio output data from processor 55 is decompressed by MPEG
~decoder 60 to provide audio and video output data to audio
processor 70 and to video processor 65. Processors 65 and 70
format the audio and video signals to be suitable for reproduction
15 by unit 75.

A video receiver user selects for viewing either a
video channel or an on-screen menu, such as a, program guide, by
using a remote control unit (not shown to simplify drawing).
System controller 17 wuses the selection information, provided

20 from the remote control unit, to appropriately configure the
elements of Figure 1 to receive, demodulate and decode the input
signal coding type, including differential or non-differential codes,
trellis or non-trellis- codes, and- input signal modulation format,
including 64 or 256 element symbol constellations. Elements 20,

25 25, 30, 40, 50 and 55 of Figure 1 are individually configured for
the input signal type by setting control register values within
these elements and by selecting signal paths via muxes 35 and 45
using a bi-directional data and control signal bus C. It is to be
noted that the demodulator and decoder functions implemented

30 by units 20, 25, 30, 40 and 50 are individually known and
generally described, for example, in the reference text Digital
Communication, Lee and Messerschmidt (Kluwer Academic Press,
Boston, MA, USA, 1988).

Considering Figure 1 in detail, a carrier modulated

35 with video data received by antenna 15, is converted to digital
form and processed by input processor 20. Processor 20 includes



format e.g. using 64 elenents (in preference to 256 el enents) and

trellis coded data, for exanple. However, the enhanced noi se I mmuni ty
encodi ng requires greater signal bandw dth which results in | ess
bandw dt h being avail able for program data content 15 and therefore fewer
program channel s may be transmtted. Consequent |y, the receiver of
Figure 1 also adapts to variation in t he nunber and the frequency

al l ocation of the channels that are transmtted. Al t hough
t he di scl osed systemis described in t%e 20 context of a systemfor

recei ving varj.abl e broadcast_encodi ng f or mat _ si gnal s that are MPEG
conpati bl'e, rq‘{lol frequensyar (REN t)}lneq“ha}nd idermediates frgqueneyi (Fnmier may be
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conput er prograns, |nter Rer  commini cat Pons exaﬁple
In overvi ewtO iGabie TV G@@nﬂélfel%e'r system 12 of Figure 1, a carrier

modul ated with video Qﬁtﬁslﬁsflﬁﬁ@dVQQr b!fxé\fht arp plrfogesandapr aceaaed by
unit 20. he resultant dﬁ% ?Se t Si enmodul ated b

derodul al 9r 1VeE U l ESC) Oor viewing us%/ng a
remote control unit (not shown to simplify drawing). System

controller 17 uses the selection information provided from the
remote control unit to appropriately configure the elements of
system 12 to receive the PTC corresponding to the selected video

15 channel SC. Following down conversion, the output signal from
unit 20 for the selected PTC has a bandwidth of 6 MHz and a
center frequency in the range of 119-405 MHz.

Controller 17 configures the radio frequency (RF)
tuner and intermediate frequency (IF) mixer and amplification

20 stages of unit 20 to receive the selected PTC. The down-converted
frequency output for the selected” PTC is demodulated by unit 25.
The primary functions of demodulator 25 are recovery and
tracking of the carrier frequency, recovery of the transmitted data
clock frequency, and recovery of .the video data itself.

25 A carrier recovery loop in unit 25 processes the output
from unit 20 to recover baseband video information. The data
from unit 20 is a binary datastream representing a symbol
sequence where each symbol is represented by assigned digital
values. A set of symbols may be represented in a complex plane

30 as a set of points called a symbol constellation, as known. The
variable broadcast signal formats that are input to system 12 use
Quadrature Amplitude Modulated (QAM) symbol constellations of
either 64 or 256 points. The carrier recovery loop function in unit
25 compensates for symbol point offset and symbol point rotation

35 caused by phase and frequency jitter in the carrier frequency



6 ‘unit 25, optionally differentially decoded by decoder 30, is
provided to unit 50 via multiplexers (nuxes) 35 and 45 foll ow ng

optional trellis decoding by trellis decoder 40. The optionally trellis
decoded output frommux 45 is mapped into byte length 5 data segnents,

dei nterl eaved and Reed- Sol onon error corrected by unit 50. The corrected
out put data fromunit 50 is processed by MPEG conpati bl e transport .
processor 55 which separates data agcording to type based on an analysis
of header information and provi des synchroni zation and error indication
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the referennme essistehgi 12! to aCaliffierésRtPDC, ikegedibedbsgernpplyingt thi! uner
Academ ) Br&3%ed carrier offset value to the unit 25 carrier recovery loop
because the offset value accelerates recovery loop convergence. In
order to compensate for frequency drift and other variations
affecting carrier loop convergence, controller 17 provides that the
carrier offset value is periodically derived and updated. System
20 12 may alternatively be configured to derive a carrier offset value
specific to each PTC for use in carrier recovery loop
compensation.
The wunit 25 demodulator also incorporates an
equalizer function used in conjunction with the carrier recovery
25 loop for the purpose of compensating for transmission channel
perturbations and for reducing inter-symbol interference, as
known. In addition, a slicer in unit 25 applies a series of decision
thresholds to the corrected output from the carrier recovery loop
to recover the symbol sequence of the data that is input to
30 demodulator 25. The slicer is configured by controller 17 for
either a 64 point or 256 point QAM symbol constellation in
response to the configuration Control signal C. The recovered video
data output from unit 25 is provided to differential decoder 30.
Unit 25 also recovers sampling and synchronization
35 clocks that correspond to transmitter clocks and are used for
timing the operation of processor 20, demodulator 25 and



Boston, MA, USA, 1988). Considering Figure 1 in detail, a
carrier nodulated 3 5 with video data received by antenna 15, is converted
to digital form and processed by input processor 20. Processor 20

i ncl udes 7 radi o frequency
(RF) tuner and internedi ate frequency (IF) m xer and anplification
stages for down-converting the input video signal to a |l ower frequency
band suitable for further processing. 9 In this exenplary system the

I nput signal received by the 5 antenna contains 33 Physical Transm ssion

Channel s (PJLCs 0-32). ac hysi cal, Transm ssi on annel (PTC) i s
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SC. Fol | owi tlgcliswnAdtarnatisiedy, ehelesk plredsiegasl greeker tham ttveigef dhet he

sel ected Pl&hBs] %ak@'}ﬁﬁﬂldb@ @ed abHg s'%ﬁﬁlpﬁing clegpt er frequency in the
range of 119-405 MHz. 17 copfigyres the radio

Conj rol | er
frequency (RE) t un&beandPy R e atc&mpg&&émﬂ/ (?&) s xePPARN21LY
anpl i ficatidifferentially decoded by unit 30 and passed to multiplexer 35.

10 Differential encoding/decoding is a known technique wused to
overcome the problem associated with potential phase ambiguity
in the derived carrier and recovered symbol constellation.

Controller 17 determines whether the input data is to
be trellis decoded from parameters within the input data, or

15 arbitrarily selects trellis decoding as part of an iterative
initialization process. This initialization process is used for
appropriately configuring system 12 to acquire and decode the
received input data, as discussed later in connection with Figure 2.
If controller 17 selects a trellis decoding mode, either

20 differentially decoded data from decoder 30 or demodulated data
from unit 25 is passed via mux 35 to trellis decoder 40. Decoder
40 applies known trellis decoding principles to detect code
sequences in trellis encoded data from mux 35. Decoder 40
determines from the data symbols received from mux 35 the most

25 likely corresponding sequence of bits that would have been trellis
encoded by the encoder and thereby identifies the corresponding
transmitted data symbols. The resulting recovered original data is
provided via mux 45 to unit 50. However, if controller 17 selects a
non-trellis decoding mode, either differentially decoded data from

30 decoder 30 or demodulated data from unit 25 is provided to unit
50, via muxes 35 and 45, bypassing trellis decoder 40.

The output from mux 45 is mapped into byte length
data segments, deinterleaved and Reed-Solomon error corrected
according to known principles by unit 50. In addition, unit 50

35 provides a Forward Error Correction (FEC) validity or lock
indication to controller 17. Reed-Solomon error correction is a



20 stages of unit 20 to receive the selected PTC. The down-converted

frequency output for the selected: PTC is denodul ated by unit 25. The
primary functions of denpdul ator 25 are recovery and tracki ng of the
carrier frequency, recovery of the transmtted data cl ock frequency, and
recovery of the video data itself. 2 5 A carrier recovery loop in
unit 25 processes the output from unit 20 to recover baseband vi deo
informati on. The data from unit 2@ .is a binary datastream
representing a synbol sequence where each synmbol is represented by

assigned digital e nbol s may _ be sented.in a
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decompression. '
Individual packets that comprise a selected program
channel are identified and assembled using PIDs contained in a
15 Master Program Guide (MPG). However, the PIDs identifying the
MPG packets are predetermined and stored in internal memory of
controller 17. Therefore, after controller 17 determines from the
FEC lock indication provided by unit 50 that system 12 is
producing valid data to transport processor 55, the MPG which is
20 present on every PTC may be acquired without additional PID
information. Using Control sigrnal C, controller 17 configures
transport processor 55 to select the data packets comprising the
MPG. Processor 55 matches the PIDs of incoming packets provided
by mux 45 with PID values pre-loaded in control registers within
25 unit 55 by controller 17. Controller 17 acquires a full MPG by
accessing and assembling the MPG packets that are identified and
captured by processor 55. '
The information in the MPG that enables controller 17, in
conjunction with processor 55, to identify data packets that
30 comprise individual programs, is termed a channel map. Further,
the MPG advantageously contains channel map information that
permits identification of packets comprising individual programs
for all the PTCs and for the different broadcast encoding formats.
Different channel mappings: are associated with different
35 broadcast encoding formats because the maximum number of
available Physical Transmission Channels (PTCs) is determined by



synbol* .rotation induced by this frequency error. The carrier of f set
val ue in the exenplary enbodi nent does not significantly 10 change between

di fferent PTCs. Consequently, once the carrier of fset value is derived
for one PTC it is stored by controller 17 and applied to the unit 25
carrier recovery loop to expedite the re-tuning of system 12 to ot her
PTCs. The tine required to re- tune system 12 to a different PTCis
reduced by applying the 15 stored canrjer offset value to the unit 25
carrier recovery | oop because the offset value accel erates recovery | oop
convergence. In order to conpensate for frequency drift and other
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of video channel SC pre-loaded in control registers within unit 55
by controller 17. In this manner, processor 55 captures video
15 channel SC packets and forms them into an MPEG compatible
datastream containing compressed video and audio data
representing the selected video channel SC program content.
The compressed video and audio output data from
processor 355 is decompressed by MPEG decoder 60 to provide
20 audio and video output data to audio processor 70 and to video
processor  65. Processors 65 and- 70 format the audio and video
signals to be suitable for reproduction by unit 75. It is to be noted
that the MPEG compatible - datastream incorporating the MPG
output by processor 55 may alternatively be provided to a storage
25 device for storage (not shown to simplify drawing).
Controller 17 employs the process of Figure 2 for
tuning and configuring processor 20, demodulator 25, differential

decoder 30 and trellis decoder 40 to receive a signal of variable
broadcast encoding format, as previously discussed in connection
30 with Figure 1. The process of Figure 2 automatically adaptively
tunes system 12 to receive signals that are variable in: a) the
number and the frequency allocation of the channels that are
transmitted, b) the signal coding type e.g. trellis or non-trellis
coded, or differential or non-differential coded, and c¢) the
35 modulation format e.g. modulation formats using symbol
constellations of 64 or 256 elements. The process of Figure 2 is



9 ‘differential decoder 30. The clocks are derived within unit 25 in

accordance with known principles by deriving a phase and timng error
signal based on a conparison of the slicer input and output data. The
derived error signal is filtered and applied to the control 5 input of a
voltage controlled crystal oscillator to generate the  cl ocks.
Alternatively, a clock frequency greater than tw ce the synbol rate may
be used as a sanpling clock. The output of denodulator 25
is optionally differentially dec&é%d by unit 30 and passed to

mul tiplexer 35. 1 0 Differential encoding/decoding is a known techni que
used to vsasl owhent the IWEG| bokassdicatiordprovidegobgnuni 56h¢{Feguebilyui ty
in the deri r r o] e st ti,o
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dermodul at ed® 5 is passed via nux 35 to trellis decoder
40. Decoder 40 applFodovkimgwthe r sttt atdstepdil®f mfi Kigpres2t a darset code
sequences | | Ll neod a:fhr 5. d es
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synbols. The result} recqQve ginal, data is row via nux 45 to
u%lt 50. Hotfev¥EP |1fd§io | e‘f’nl_tL?EéeFéErtl? Fecovepy_ | %Pi |]g" d€Bdildg: node,

ei ther diffeosnbllel! )17dasotﬂ>edg£bﬁ1meﬂr ao iteratively execute process steps
115-150 of Figure 2 for each PTC, beginning with the first PTC
15 (PTC=0) until FEC lock to one of the PTCs has been achieved.

In step 115, controller 17 configures demodulator 25
for a 64 QAM modulation format symbol constellation and
configures muxes 35 and 45 to provide the output from
demodulator 25 to unit 50 bypassing decoder 30 and trellis

20 decoder 40. If controller 17 determines in step 120 that FEC lock

' has not been achieved by unit 50, controller 17 performs step 125
to configure demodulator 25 for a 64 QAM modulation format. In
addition, controller 17 in step ""125, configures decoder 30 and
decoder 40 to differentially decode and trellis decode the output

25 data from demodulator 25 to provide differentially decoded and
trellis decoded data to unit 50 via muxes 35 and 45.

If controller 17 determines in step 130 that FEC lock
‘has not been achieved by unit 50, controller 17 performs step 135
to configure demodulator 25 for a 256 QAM modulation format

30 symbol constellation. Also controller 17, in step 135, configures
muxes 35 and 45 to provide output data from demodulator 25 to
unit 50 bypassing decoder 30 and trellis decoder 40. If controller
17 determines in step 140 that FEC lock has not been achieved by
unit 50, controller 17 performs step 145 to configure demodulator

35 25 for a 256 QAM modulation format. In addition, controller 17 in
step 145, configures decoder 30 and decoder 40 to differentially



30 decoder 30 or denodul ated data fromunit 25 is provided to unit 50,
via muxes 35 and 45, bypassing trellis decoder 40. . The out put
frommux 45 is mapped into byte | ength data segnents, deinterleaved and
Reed- Sol onon error corrected according to known principles by unit 50.
In addition, unit 50 3 5 provides a Forward Error Correction (FEC) validity
or | ock I ndication to controller 17. Reed-Sol onon error correction is a
10 known type of Forward Error Cdr3ection. The FEC | ock indication
signals that the Reed-Sol onon error correction is synchronized to t he
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reproduction apparatus 75, or an error message conveyed by a
10 telephone line or another type of fault indication. However, if unit
50 achieves FEC lock for any of the PTCs in steps 120, 130, 140 or
- 150, controller 17 performs step 160. In step 160, controller 17
stores in its internal memory the carrier offset value, the
modulation format (either 64 or 256 QAM) and the coding type
15 (either trellis or non-trellis coded) for the PTC for which FEC lock
was acquired. Following completion of steps 155 or 160 the
process of Figure 2 terminates at ste'p 165.
Controller 17 employs the process of Figure 3 to
acquire a Master Program Guide (MPG) from an input signal
20 containing multiple Physical Transmission Channels (PTCs). The
process of Figure 3 is used following the Figure 2 process for
tuning system 12 to a particular PTC. However, the process of
Figure 3 may also be employed whenever acquisition of a new
MPG is desired such as following a broadcast enéoding format
25 change at an encoder.
Following the start at step 200 of Figure 3, controller
17 searches the data output from mux 45 (Figure 1) for MPG data
packets. As previously discussed in connection with Figure 1,
controller 17, in step 205, pre-loads- internal registers within
30 processbr 55 with the MPG PID values. Processor 55 matches the
MPG PID values against the PID values of the data packets input
from mux 45 and captures the identified MPG data packets.
Following detection of MPG data packets in step 210, controller 17,
in step 240, transfers the MPG packets captured by processor 53
35 into internal memory. Controller 17 continues the step 240
process until a full, valid and error free MPG has been acquired



controller 17. Therefore, after controller 17 determ nes fromthe FEC
Fock indication provided by unit 50 that system 12 is produci ng valid
data to transport processor 55, the MPG which is 20 present on every PTC
may be acquired w thout additional PID i nformation. Using Control signal
C, controller 17 configures transport processor 55 to select the data
packets conprising the MPG Processor 55 nmatches the PIDs of incom ng
packets provided by mux 45 with PijQ val ues pre-loaded in control
registers within 25 unit 55 by controller 17. Controller 17 acquires a full
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results inpakets are not detected by processor 55 in step 210, controller
10 17 similarly configures system 12 to receive the next PTC in step
215. However, if controller 17 determines, in step 220, that all
- available PTCs have been searched without success, controller 17
indicates a system error to the User in step 230. This may take
the form of a panel light indication, or a default picture display on
15 reproduction apparatus 75, or an error message conveyed by a
telephone line or another type of fault indication.
If controller 17 determines, in step 220, that all
available PTCs have not been searched, controller 17, in step 225,
performs the previously described tuning process of Figure 2 from
20 step 115 (Figure 2) for the PTC selected in step 215 (Figure 3).
This portion of the process of Figure 2 is used to tune system 12
to the PTC selected in step 215 (Figure 3). After tuning system 12
to the new PTC in step 225, controller 17 repeats the Figure 3
process for acquiring a- MPG beginning with step 205. Execution of
25 the Figure 3 process is complete' and terminates at step 260 after
either the generation of an error indication in step 230, or after
step 245 and the successful acquisition of a MPG.
Controller 17 employs the process of Figure 4 to
provide selected video channel or program guide information for
30 display from an input signal containing multiple Physical
Transmission Channels (PTCs) and variable modulation and coding
formats. The process of Figure 4 is used following the acquisition
of a MPG by the process of Figure 3, for example.
Following the start at step 300 of Figure 4, controller
35 17, in step 305, determines from selection information provided
from a remote control unit whether a User has requested a video



bandwi*dt h bei ng avail able for program content transm ssion. The 5 channel

mappi ngs may al so be varied to allow variation in transmtted program
content between different broadcast areas or to all ow change, i.e.,
addition or deletion of services, in nornal broadcast operations.

Controller 17 uses the channel map information in the 1 0 acquired MPG to
I dentify the packets conprising the video channel SC that the User
selected to view Processor 55 matchds5. the PIDs of incom ng packets
provided by nux 45 with PID values ~ of video channel SC pre-loaded in
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, In step 325, controller 17 performs the previously
described tuning process of Figure 2 from step 115 (Figure 2).
This portion of the process of Figure 2 is used to tune system 12
to the PTC that was determined in step 310 (Figure 3) and on
20 which the selected video channel SC is transmitted. However, in
step 315, if the PTC of the selected video channel SC is the same as
the PTC to which system 12 is presently tuned, controller 17
bypasses step 320-325 and continues the process with step 330.
In step 330, controller 17 uses MPG data to identify
25 the packets comprising the video channel SC that the User selected
to view. As described in connection with Figure 1, processor 55
matches the PIDs of incoming packets provided by mux 45 with
PID values of video channel SC pre-loaded in control registers
within unit 55 by controller 17. In this manner, processor 55 in
30 step 335, governed by controller 17, captures video channel SC
packets and forms them into an MPEG compatible datastream
containing compressed video and audio data representing the
selected video channel SC program content.
In step 365, the compressed video and audio output
35 data from processor 55, as directed by controller 17, is
decompressed by MPEG decoder 60 to provide audio and video



12 : used when the FEC | ock indication provided by unit 50 (Figure 1)
signals that |ock has not been achieved. Such a condition may occur at a
first tinme power-up or follow ng a broadcast encodi ng format change at
the encoder, for exanple. In the exenplary 5 process of Figure 2, the

I nput data to system 12 is either, both differentially coded and trellis
coded, or it is neither differentially coded nor trellis coded. .
Following the start at step 100 of Figgre 2, a carrier of fset value is
derived in step 105 in the nanner previously 10 described in connection
with Figure 1. The carrier offset value_is derived for an initial PTC
e.g. PTC=0, ORiR¥tagafa eEPb*}u ntRf9P13$§|0r170 andn tet ¥plemsprasesser 6.t 125
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In contrast, a SPG is an optional guide and may be transm1tted on

- only a limited number of the PTCs e.g. PTC=0. Further, there may

be several different SPGs and an individual SPG may contain

information on only selected video channels.

15 In the exemplary 'p'roc'ess of Figure 4, an SPG is .
transmitted on PTC zero. Therefore, if in step 350 a SPG is
requested for viewing, controller 17 in step 360 sets the required
PTC as zero and continues execution of the Figure 4 process from
step 315 in the manner previously described. However, if in step

20 350 a MPG is requested for viewing, controller 17 in step 355
retrieves the MPG data previously stored in internal memory and
in conjunction with processor 55, forms an MPG representative
datastream. The resultant MPG representative datastream
provided by processor 55 is an MPEG compatible datastream

25 containing compressed video and audio data. In step 365, the
compressed video and audio output data from processor 55 is
decompressed by MPEG decoder 60 to provide audio and video
output data to audio processor 70 and to video processor 65. In
addition, in step 365, processors 65 and 70 format the audio and

30 video signals to be suitable for reproduction by unit 75. The
Figure 4 process terminates at step 370.

The principles of the invention also apply to the
formation, encoding and transmission of a datastream
incorporating a MPG as described herein. The invention principles

35 apply to the formation of a MPG incorporating channel map
information that permits identification of packets comprising



trellis decoded data to unit 50 via nuxes 35 and 45. | f
controller 17 determnes in step 130 that FEC | ock has not been achi eved
by unit 50, controller 17 performs step 135 to configure denodul ator 25
for a 256 QAM nodul ation format 30 synbol constellation. Also controller

17, in step 135, configures muxes 35 and 45 to provide output data from
denodul ator 25 to unit 50 bypassing decoder 30 and trellis decoder 40.

If controller 17 deternmines in stdp/ 140 that FEC | ock has not been

achi eved by unit 50, controller 17 perforns step 145 to configure
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other servers, PCs or receivers. Further, a video program may be
- stored in trellis coded or non-trellis coded form, for example.
If a program is stored in trellis coded form, the stored
program guide information including modulation and coding type
15 data, facilitates demodulation and decoding of the program by
subsequent receivers upon retrieval and - re-broadcast of the
program. If a program is stored in non-trellis coded form, upon
retrieving the program from a storage medium, a server may
modulate and trellis encode the program in accordance with the
20 modulation and coding type data conveyed in the program guide.
The program may then be re-trarnsmitted to other receivers which
may use the modulation and coding type data in the program
guide information to facilitate demodulation and decoding of the
program. Similarly, in such a video server type application
25 involving re-broadcast of programs, a server may re-modulate the
program data for transmission in accordance with program guide
information.
Figure 5 shows a flowchart for a process for forming
program guide information and incorporating the program guide
30 information in a video program datastream for transmission in
variable broadcast encoding formats. Following the start at step
400 of Figure 5, parameters are generated in step 405 indicating
the modulation format and coding type to be wused for
transmission of each of the PTCs. In step 410, channel maps are -
35 generated identifying data packets that comprise individual video
programs and their accompanying audio data that are to be



nodul ation format (either 64 or 256 QAM and the coding type 1 5 (either
trellis or non-trellis coded) for the PTC for which FEC | ock was
acquired. Follow ng conpletion of steps 155 or 160 the process of Figure
2 term nates at step 165. Controller 17 enpl oys the process
of ‘Figure 3 to acquire a Master Program Guide (MPG from an input signal
20 containing multiple Physical Transm ssion Channels (PTCs). The

process of Figure 3 is used follow nd 8he Figure 2 process for t uni ng
system 12 to a particul ar  PTC. However, the process of Figure 3 may al so

be enpl oyed yhenemen AULSIH | epogineaflpggﬂéhg%g’g@ﬁ 49851 f1d FUGR1AFon

foll ow ng a, broadcasf encodi ng .mat an~encoder.
Fol | owi ng tieémataandyicediag JpeofinfiGpiian par@sneiess) egenerated doarsétes t he

dat a out put4($omarex 4hcorpeviredl) WwithiPGHiat %hanmk%ﬁasﬁs tl?ifegéft'}:_.}@uSI y
di scussed in connectio h Figure 1, ontroller 17, i tep 20
pre- | oads i%tSQF’r?g}ngr ezbingf‘;sw%bt Ai Ragiryap Rroagrasts efcoding dovmat st
val ues. F¥ quarsicala5videocipesgtdms. ThePGrégfany aguite &'@Qinﬁﬁr_nfabﬁbﬂ i@g \é@:\/ggs
dat a packer et 88 S, BokoBRMEWer pRaG pidRa itk Rt
control | er Specific ilmformpatiosn, (RSIAnsfqurisemnbets\VRPepifikét $n ceqttiore 2 Kys
b S0e=301 1 S48, IPEG Ltk IR GO B e o 240
14 definition television (HDTV) signal standard Digital Television
10 Standard for HDTV Transmission of April 12 1995, prepared by
the United States Advanced Television Systems Committee (ATSC).
- Alternatively, it may be formed in accordance with proprietary or
custom requirements of a particular system.
In step 420, program guide information is formed
15 incorporating the channel maps and modulation format and coding
type parameters. The program guide information is incorporated
into a selected video program datastream in step 425 to form a
video output program. In step 430, the video output program data
is further processed to be suitable for transmission to another
20 device such as a receiver, video server, or storage device for
recording on a storage medium, for example. The processes
performed in step 430 includes known encoding functions such as
data compression Reed-Solémon encoding, interleaving,
scrambling, optional trellis encoding, differential encoding and
25 modulation. The process is complete and terminates at step 435.
The architecture of Figure 1 is not exclusive. Other
architectures may be derived in accordance with the principles of
the invention to accomplish the same objectives. Further, the
functions of the elements of system 12 of Figure 1 and the process
30 steps of Figure 2-5 may be implemented in whole or in part
within the programmed instructions of a microprocessor. In
addition, the principles of the invention apply to any form of
. MPEG or non-MPEG compatible electronic program guide. Further,
although the disclosed system receives variable broadcast QAM
35 modulation formats and trellis or non-trellis coded data, it is
exemplary only. The principles of the invention may be applied to



decodéed, and assenbled in internal nenory. If controller 17 det er m nes,
i'n step 245, that a full, valid and error free MPG has been acquired,
execution of the Figure 3 process is conplete and term nates at step
260. 5 If controller 17 determ nes, in step 245, that a full
valid and error free MPG has not been acquired controller 17 configures
system 12 (Figure 1) to receive the next PTC in step 215, e.g. PTC
nunmber 1 if the current PTCis zero.lRso, if MPG data packets are not
detected by processor 55 in step 210, controller 10 17 simlarly configures
system 12 t [ h TGHAF S 15; we ing | ntrQkler 17
det erm nes,sg’isgégl'?ep f%o%e?ﬁg}[eszl ﬁﬂé} atb?iélsab?%, %Ll%ismha%(/ga%}egén rg(gar%ﬁgd

wit hout sucdianalcgigllis| pedingy and jofagic anedulptiops dopmats oot gusth QAbk

step 230. TRtRudiRY fékfs of tMEséoamplicRledMelulatiit (Puivpation, or a
default picture drsplay on 1 5 reproduction apparatus 75, or an error
nmessage conveyed by a t el ephone line or another type of fault

i ndi cati on. - If controller 17 determines, in step 220, that

al | avai |l abl e PTCs have not been searched, controller 17, in step 225,
perforns the previously described tuning process of Figure 2 from20 step
115 (Figure 2) for the PTC selected in step 215 (Figure 3). This portion
of the process of Figure 2 is used to tune system 12 to the PTC sel ected
in step 215 (Figure 3). After tuning system 12 to the new PTC in step
225, controller 17 repeats the Figure 3 process for acquiring a MPG
beginning with step 205. Execution of 25 the Figure 3 process is conplete
and term nates at step 260 after ei ther the generation of an error
indication in step 230, or after step 245 and the successful acquisition
of a MPG - Controller. 17 enpl oys the process of Figure 4 to
provi de sel ected video channel or program guide information for 30 display
froman input signal containing nultiple Physical Transm ssi on Channel s
(PTCs) and vari abl e nodul ati on and codi ng formats. The process of Figure
4 is used follow ng the acquisition of a MPG by the process of Figure 3,
for exanple. Foll ow ng the start at step 300 of Figure 4,
controller 3 517, in step 305, determ nes from selection infornmation

provi ded

rrn



froma renote control unit whether a User has requested a video

15. channel or a programguide for viewng. If a video channel (SO
has been sel ected, controller 17 in step 310, deter m-res—on-which PTC
the selected channel SCis transmtted using previ ouslﬁﬁstor ed

information. In step 315 controller 17 determ nes whe wmumfu,mﬂmf t he

sel ected channel is different fromthe PTC to which
presently tuned. |If the PTC of the séllect ed channel is diTfredt from
the present PTC, controller 17, in step 320, configures system 12
with the carp A pffset val ue, nodul ation format (either 64 or 256 QAM
and the coding type (either trellis 1 0 or non-trellis coding) of the
requi red PTC. The nodul ation fornat and the coding type of the required
PTC are determined byl. Iroatrgistemn 1t70rf rfmje@anegretaergl 'ﬂhiaatdg@re%trﬂr ed

MPG dat T ffs t d t

cont ol 1 er represprifig Hdgdl HprYRioE.eRoohEl: fpeatort RRURRt RE 1

acqui si t idordiffereats fornfitgurand. transmltted on ohe sbép a32§1um?1myr obfer 17
f t | t

o5 O qur ATofiriSsRe é’hann‘fi?f)ﬁi JREfd' Tobdaa g, Bhed' ibnfied °Fh°\ he

system 12 a tt@&m@smc andel w&@mmnm tleg StﬂpSt@f) 310 (Fl gure 3) and on

20 whi ch the sel ect edy)viggd eq: r step
sis, 11 the pTC o i R e e R S S e

to which s n@g S°s presently tuned, controller 17 bypasses step
320- 325 jahd conti nuesb) elquthoess molblaticgp fosMat;

c) tuning to receive said modulation format;

d) determining whether valid data is being received
on said selected transmission channel; and

e) repeating steps a-d.

15
2. A method according to claim 1, wherein
said tuning step comprises configuring a demodulator.
3. A method according to claim 1, wherein

20 said tuning step comprises configuring a decoder.

4. A method according to claim 1, wherein
said repeating step comprises repeating steps a-d until
said valid data is received.
25
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In step 330, controller 17 uses MPG data to identify 2 5 the packets
conprising the video channel SC that the User selected to view As
described in connection with Figure 1, processor 55 mat ches the Pl Ds of

i ncomi ng packets provided by nux 45 with PI D gmunﬂuﬂ“m"mmnpannel
pre-loaded in control registers Withinunit 5 In this
manner, processor 55 in 3 0 step 335, governed by *cofitrbl 1 ®&r %7,* captures
vi deo channel SC packets and formg kheminto an MPEG conpat i bl e

dat ast ream cont ai ni ng conpressed video and audi o data representing the

sel ected video channek, Sﬁlpra‘)gé?dfbﬁpnf@xnt rece1V1 digithD ak%t?’éﬁn the
conpressed video and audl 0 out 5 data proce sor

directed bXEPIBSERERE| ¥i eq71nfli%§manoale€dwg,dg séH R %IeBBH@l“BOOtfo
provi de auddiffarshtvi ftfnats and transmitted on one of a 1ura11ty160f

tput data t di 70_and d
i on. | he8sBiiRe RRERER of m@iod crofo 2EBpIREL Ba%A GRS mANed obi deo

signal s t® betransmissienf chanmgly cxbmprisimgbyhenstepg5ofThe Figure 4 process

term nates at step 37 [ ogram
guide is requested osré?/?te%ng g“%ﬁ?@%{ﬁeghh%%é V@bﬁ&sﬁa&? @Bﬂ?‘?ﬁﬁ er 17
in step 3500f chimmglsii nes whet her a Speci al Program CGui de -(SPG or a MG

has been request edy) Theed¥h 'ascbﬂﬁ{bs ted on every PTC and cont ai ns
all the information re uired rtfgo | dent T rly nd assenmbl e 10 packets that

conprise a sel ected vPBéBnH}a‘?ﬁﬁﬁe¥e°ﬁF‘€?grsé SOoHURE SyEe;
10 d) determining whether valid data is being received

on said selected transmission channel; and
e) repeating steps a-d.

6. A method according to claim 5, wherein
15 said coding type is selected from a plurality of coding

types.

7. A method according to claim 1, including the steps
of:
20 e) repeating steps a-d until said valid data is received;
f) capturing program guide information on said
selected transmission channel; and
g) re-tuning to receive a transmission channel in
response to said program guide information.
25
8. A method according to claim 1 or claim 7, further
including the step of
selecting a coding type.

30 9. A method according to claim 8, wherein
said repeating step comprises repeating steps a-d for
each of a plurality of coding types.
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In contrast, a SPGis an optional guide and may be transmtted on only a
'imted nu PTC=0. Further, there may be several

di fferent Sﬂ ki widual  SPG may contain i nformation on only
sel ected vi Iﬁm I'“I“ ng In the exenpl ary process of Figure
i 8

4, an SPG ¢ tramsmstted on PTC zero. Therefore, if in step 350 a SPG
IS requested for view ng, controller 17 in step 360 sets the required
PTC as zero and continues execution 22 the Figure 4 process from step

315 in the manner previously described. However, if in step 20 350 a MPGis
request ed for vi ew ngro CANGAGhbET adcbriithe>t6PariPone. JFCLIHifY QS ol NEIMRC data

previously stored.in_jnternal nenory an® conjunction w processor
55, forms anOWPeaidnlesWhEEINve datastream The resultant MG

representative dat asai@apluraliff ©f dedity t9peserrAnded irsllad MEFSon-
conpati bl e Eéi.astrgargz 5 contai ni ng conpréssed video and audio data. In
step 365, tHE!IS C@8MFessed video and audi o output data from processor 55

is deSonpressed by MPEG decoder 60 to provide audio and video out put
data to audi o processor %0 o, Vi QHrocessor 65 L. addi tjon, in
step 365, processors 65 é‘nﬁé}goéo?ér?gggﬁ?etgu%ﬁg Oﬁd% ﬁpa\}{ndéoo&& s to be
sui tabl e f&r orepladaudt i whetginunit 75. The Figure 4 process termnates at
step 370. o said TRRIBLNCOP! ERiRE Hifed MHENAONeA00cBARCY AR the
formati on, encoding an transm ssion® a datastream

i ncor por at RGBS MXP&Ss descri bed herein. The invention principles 3 5 apply
to the figrmation of a MPG incorporating channel map i nformation that

permts identificatiqn of %gtﬁghsagc%gg{r{gsItggclaim 7, wherein

said tuning and re-tuning steps comprise configuring a
demodulator.

15 13. A method according to claim 7, wherein
said tuning and re-tuning steps comprise configuring a
decoder. '

14. A method according to claim 1 or claim 7, wherein
20 said repeating step comprises repeating steps a-d for
each transmission channel of said.plurality of channels.

15. A method according to claim 1 or claim 7, wherein
said repeating step comprises repeating steps a-d for
25 each of a plurality of modulation formats.

16. A method according to claim 15, wherein
said plurality of modulation formats includes
modulation formats of different symbol constellation size.
30
17. A method according to claim 1 or claim 7, wherein
said valid data is indicated from an error correction
function.



17 > individual programs for all the PTCs and for the different

broadcast encoding formats. The invention principles simlarly apply to
the formation of a MPG incorporating paraneters i ndi cative of nodul ation
format and coding type. 5 ' A datastream fornmed according to

the invention principles may be useg%éor conmuni cation in a variety of

applications including video server or type communi cation via

t el ephone |ines, TRAP ) ‘Hﬁﬁi d to
i ncorporate a I\/PGfsgerasccor Bﬁaﬁg %Eﬁnven %ﬁ&%ﬁﬂﬁci ples fnhg(grgboeﬁr%{gr ecorded on
a storage nedium and t ARDSRuUMBBR OF TRARSMPESP6N EAannEPEher servers, PCs

or receivers. Further, a video programmy be stored in trellis coded or
non-trellis coded form for exanple. Abstract If a programis stored
intrellis coded form the stored program guide information including

nodul ati on and codi ng jype.l.5 data, facilitates de ul ati on and decodi ng
of the program by s b§§85{avrﬁr F@@g%efg)uﬁ&ﬁowlﬁgg al a‘iﬂﬁi“ﬁ‘é)’br‘%&@ﬁzast
of the  Sptogbaondtista spgnglsarthats aseoveriable nian-theelnumsbendstl dhamile]4/poN
retrieving g, f g i a.server . dul at e and
trellis enctct) gt H@ ;gf%%srréfr%nmlﬁ glﬁzééé?sgaﬁggdévﬂ%gt_ gaqa%gﬁ%éﬁiraﬁgﬁﬁﬁl%di ng -
type data cdAU@AEd An S¥EepY otfasiveiui dS) a digétadr dirstneamy repesseneing
re-traxism t4@dot Andbh@laticit ckHBESedigh S i [PAykaty;
codi ng type data iﬁ th . gggranl eguide%nﬁfg?za?igﬁggghﬁgcﬁki?gﬁ%regp
denodul at i oﬁogﬁ‘&tﬂec%b‘; ngf mitted Ony 8BE AR @i BIMERIYY P stgBmissiateo
server t¥@echpphelsat ilan tRe Ssysveal,viangnétholdr dafcasduieinPr @8t tBanstnt&Id/ er
may re-nndulgﬁ%it&ﬁ Fﬁg{%%%aq}dat? foritransq153|on Iﬁ accordance wth
program gui @ PEPHARIOfY, channel Involves™ selgetings ({fdn@ Aranssuispidn for
a process -f ehahoeki fgom phegpduralityi def i channelsi candndelecpngoraying t he
program guipgieq i Welr Y i rioQhk | eam.f or
transm ssion | n&%dd\}{a?{%det B?ggd?ah\sét qlg%tch(%(% %glg&#noﬁﬁaqqgggF M8wi %O} h@ start
at step Jereiye FHr angdulptionedermasr angendeterouiningst(@9)408hetikcat i ng
the nodul gt validf earat ianeia@dirBeiv¥@Coh0 the 36&teliCftransmission channel.

The method steps are repeated until valid data is received. The

method may also involve selecting (17) a coding type (30,40), and

“tuning to receive the coding type. In addition, the method of

acquiring data may involve capturing program guide information

20 and re-tuning to receive a transmission channel in response to the
program guide information.

Fig. 1



transm ssi on of each of the PTCs. In step 410, channel maps are 3 5
generated identifying data packets that conprise individual video

prograns and their acconpanying audi o data that are to be

18 transmtted on each of the PTCs. In step 415, the nodul ation

format and coding type indication paraneters, generated in step 405,

are incorporated wthin the channel t her eby associ ating a PTC
with a particular broadcast encoding fornat?ZEh 5 particular video
progranms. The progr am_guite—Forfrat—e ariety of types. For
exanple, it may be cpnphy wilt h Progran1 SpeC|f|c I nformation (PSI)

requi rements specifipd E? sd®Ton 2.4.4 of the MPEG systens standard or
it may conply with the ghJ definition televisipn (HDTV) signal standard
Digital Television 1 48 Sd#andd®d for HDTV Transmiss{on of April 12 1995,

prepared by the Un|ted States| Advanced Tel evisign Systens Conmittee
(ATSC) . Al ternati velfy 4t nay be fornmed inacco¥fdance with proprietary
or customrequire r@ F particul ar systemeg - In step
420, program gui de infd ; ion.ls formed 15 i dbé?mmat ng the channel naps
and nodul ation format agf qodi ng type par afy gi&f1e program gui de
information is incorpprpd b into a sel ect e avidlew P ogr am dat astream i n
step 425 to forma H-¢&8 out p progr am gmgga t he vi deo out put
program dat a is furth@ procegssed to be SU|Q@¢E@5 [ transm ssion to
another 2 0 device sucll_ds a redeiver, video %\ém Q)Lgtorage device for
recording on a storgge gedi im flor exanple. tg@gesses
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perfofrmed in step 430 includes known encodi ng functions such as dat a

conpr essi on Reed- Sol onon encoding, interleaving, . scranbling,
optional trellis encoding, differential encoding and 25 nodul ati on. The
process is conplete and terninates at step 435. : The

architecture of Figure 1 is not exclu O her architectures may be
derived in accordance with the princi p?efs t he i.nvention to acconplish

t he sane obj ectFrﬁp EJ%'[ her, the ons of t'he el enents of system 12
of Figure 1 and % ess 30 st ep: s é$ 2-5 may be inplenented in
r

whole or in part - wthin the progra med i uctions -of a m croprocessor.
I'n addi t | oETERMINE CRAHAIE t o f
MPEG or non[ VPEG TonpatT ﬁ 5] ?Oif?%ﬂ?fﬁ?‘%{?ﬁ?@?@ﬁ #QEL . f’j.l'&[‘ f\ﬁb | t hough

the disclosed systemrecejves variable Wroadcast QAM 3 5 nodul ati@sh formats
and trellis or [PBRFORNMISTERPYAd548DFOR PTCS 0-32aN¢TIR/IFEG LOTK| The
principl es of i e T TIVEnt T o ey beapptied—to
19 systens tﬂ U recei ves ot per—types—o¥-signal coding, not just optional
trellis coding and other nodid W’DUQAT‘@I\? %ﬁtQAM t QMM including fornms of
Pul se Anplitude Mdul ation ( CODING = RS

REPLACEMVENT SHEET - .

115

SET MODULATION = 64 QAM
SET CODING = RS+TRELLIS

A
125
130

SET MODULATION = 256 QAM
SET CODING = RS

SET MODULATION =256 QAM
SET CODING = RS+TRELLIS

-
Y

STORE:
_[INDICATE SYSTEM ERROR] |CARRIER OFFSET
CODING TYPE

A MODULATION FORMAT
160 '

155

165



20 - CLAI MVs: 1. In a systemfor receiving a digital datastream

r'epresenting video i nformati on encoded in one of a plurality of
different formats and transmitted on 5 ane of a plurality of transm ssion
channel s, a nethod for acquiring data transmtted on a transm ssion
channel , conprising the steps of: a) selecting a transm ssion
channel fromsaid plurality of channels; - b) selecting a

nodul ation format for said selected transm ssion channel; c)

selecting a coding type for said selec transm ssi on channel 10
i ndependent|y of said nodul ation for d) tuning to receive

sai d nodul at i OnFiG'U‘ﬁgz' 3 e) deternining whether valid data is
bei ng received on sai selected transm ssi on channel ; and
f) repeating gteps—e—e— Scording to claim1l, wher ei n
said tuning step conprlses c&nflg |ng denodul at or . 3. A

met hod accordijng to claim 1, whel step conpri ses
9 20{9@\%%@#% p conp

210 v
=
N ACQUIRE
DECODE &
ASTORE MPG
240

@ — N MPG
N VALID?
Y 245
INCREMENT PTC Y

PERFORM
SYNG A
PROCEDURE | |INDICATE SYSTEM ERROR

(OF FIGURE 2) “o30

‘o225

260



configuring a decoder. 4. A nmet hod according to claim1l1, wherein
said repeating step conprises 20 repeating-steps a - e until said valid

data is received. 5. In a systemfor receiving a digital datastream
representing video i nformati on encoded in one of a plurality of
different formats and transmtted on one of a plurality of

transm ssion channels, a nethod for % ring data transmtted on a
transm ssion channel, conprising the Steps of: 25

21 FIGYREetlect i ng gGrARED-sSi on channel fromsaid plurality of

.channel s; b) selecttyig agzppdi ng type for said sel ected
transm ssi on channel from bEt ween: (i) trellis and 5
(ii) non-trellis codi ng t ypesq
30
: VID CHOR
GUIDE REQ?

GUIDE

DETERMINE PTC
P FOR VID CH (SC) ’
PROCESS STORED
310 DaZE— MPG INFORMATION
-' p FOR DISPLAY
355

PTC DIFF.
FROM PRESENT.
PTC?

315

USING MPG INFORMATION
SET MODULATION, CODING
FOR SC,

SET CARRIER OFFSET USING
STORED DATA

# - N\
_ - 320
RETUNE DECODE

3257 "i -

USE MPG INFO TO
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OF CHANNEL (SC)
FOR DISPLAY

v

PROCESS
SC DATA
FOR DISPLAY

A
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DISPLAY
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c) tuning to receive said selected coding type; d) determ ning
whet her valid data is being received on said selected transm ssi on
channel ; and e) repeating steps a - d. 10 6) A et hod
according to claim5, wherein said coding type is selected from (i)
differential, (iv) non-differential and (v) error correction coding types.
7) A nmethod according to claim1, including the steps of: e)
repeating steps a - d until said valid data is received; )
capturing program guide information on said selected transm ssion 15-
channel ; and g) re-tuning to receive a transm ssion channel in
response to said program gui de r@ﬁ tion. 8) A et hod '
according to claiml or claim7, furthef’ imncluding the step of
selecting a COdkﬂgﬂh' .. 20 9 A nmet hod according to claim8, wherein

t

sai d repeating | ses repeating steps a - d for each of a
plurality of coding types.
. 400 .

GENERATE MODULATION FORMAT INDICATOR
GENERATE CODING TYPE INDICATOR

¢ \405

GENERATE CHANNEL MAPS ASSOCIATING
PTCs AND VIDEO CHANNELS

l \410

FORMAT CHANNEL MAP TO ASSOCIATE CODING
TYPE AND MODULATION FORMAT WITH PTCs

! “415
FORMAT PROGRAM GUIDE INCORPORATING:
1) CHANNEL MAPS AND
2) MODULATION FORMAT PARAMETER
3) CODING TYPE PARAMETERS

$ “a20

INCORPORATE PROGRAM GUIDE INTO
VIDEO PROGRAM DATASTREAM TO FORM"
VIDEO OUTPUT PROGRAM

¢ \425

PROCESS VIDEO OUTPUT
PROGRAM FOR TRANSMISSION

\430

435



N300~ 1pCS

22 .. 10. A nethod according to any one of cl gmd~—gt—ei-ai-m
5 or claim7, wherein said plurality of codi REPU\BEMENT SHEET
i ncludes trellis, and non- trellis cpdi Dg- 5 ' TIL. A et

according to any one of claim1l or—claim 5 aor claim?7, erqi - 0
said plurali tY_ of coding types include error correction cqdi ng t'ege@ 1
CLAIMS: _

gai d tuning and re-"tu'rAl\i rrISt g?gpgcggmmuﬂmj"lﬁuwmlbvgerei enodul ator. 1 5

[ L

13. A method according to claim 7, wherein sara vunt g ard
re-tuni ng steps conprise configuring a decoder . 14. A
met hod accor dj ng trpacystem foraeceivirignadigitdletatastrearm representing videai d
repeating step conprises repeating steps a-d for each transm ssion
channel of spjfgrmpatiirPbhédded indi 8R4 plurality of different formafeband\traBbmitted on
according to claiml or claim7, wherein said repeating step

o 255 BRI ofd R Rl e B oy hal ot o
said - plural 1trta%smcl)t{ed gr? %Lilréf’lrtlsin%gsionfc%rarﬁ%teﬁ coin?pcrisLllrgge%e steps of:
a) selecting a transmission channel from said plurality of channels;
b) selecting a modulation format for said selected transmission channel;
c) selecting a coding type for said selected transmission channel
10  independently of said modulation format;
| d) tuning to receive said modulation format;
e) determining whether valid data is being received oh said eelected
transmission channel; and
f) repeating steps a —e.
15 2. A method according to claim 1, wherein said tuning step comprises
configuring a demodulator.
3. A method according to claim 1, wherein said tuning step comprises
configuring a decoder.
4, A method according to claim 1, wherein said repeating step comprises
20  repeating steps a — e until said valid d'eta is received.
5. In a system for receiving a digital datastream representing video
information encoded in one of a plurality of different forrhats and transmitted on -
one of a plurality of transmission chennels, a method for acquiring data
transmitted on a transmission channel, comprising the steps of:
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17 A method according to ol aim L or claim 7. wherein Him]ﬂu“ T
valid data is indicated froman error corrz(fctlon functlOld. L m s =
a) selecting a transmission channel from said plurality of channels;
b) selecting a coding type for said selected transmission channel from
between::
(i) trellis and
5 (if) - non-trellis coding types;
¢) tuning to receive said selected coding type;
d) determining whéther valid data is being received on said selected
transmission channel; and
e) repeating steps a—d.
10 6) A method according to claim 5, wherein said coding type is selected from
(ii) differential, (iv) non-differential énd (v) error correction coding types.
7) A method acéording to claim 1, including the steps of: . |
e) repeating steps a — d until said valid data is received; -
f) capturing program guide information on said selected transmission
15 channel; and
g) re-tuning to receive a transmission channel in response to said
program guide information.
8) A method according to claim 1 or claim 7, further including the step of
selecting a coding type. |
20 9) A method according to claim 8, whefein said repeating step comprises

repeating steps a — d for each of a plurality of coding types.
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