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20 The present invention resides in part in the
recognition that apparatus for providing audible messages, for
example, in tone or voice form, may be added with little extra cost
or complexity in a digital television system of the type which
receives transmitted television information in the form of a °
25 stream of digital packets representing video and audio
' information in compressed form. In such a system, there is a.
packet demultiplexer, sometimes referred to as a transport unit,
which directs the digital packets to respective digital signal
processing sections according to header information contained in
30 the packets. The digital processing sections decode and
decompress the respective digital packets to form sequences of
digital words which are subsequently converted to analog form.
In such a digital television system, apparatus for providing
audible messages may be added simply by providing a memory
35 for storing digital representations of the audible messages in the
same compressed form as the transmitted audio packets have, and
a controller for selectively directing the digital representations to
the packet transport unit when it is desired to provide the audible
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- In the satellite television system shown in the single
Figure of the Drawing, a transmitter 1, with an associated
20 transmitting antenna 3, transmits television signals including
video and audio components to a satellite 5 in geosynchronous
earth orbit. Satellite 5 receives the television signals transmitted
by transmitter 1 and retransmits them toward the earth. The
television signals transmitted by satellite 5 are received by an
25 antenna assembly or "outdoor unit" 7. Antenna assembly 7
. includes a dish-like antenna 9 and a frequency converter 11.
Antenna 9 directs the television signals transmitted from satellite
5 to frequency converter 11 which converts the frequencies of all
the received television signals to respective lower frequencies.
30 Frequency converter 11 is often called a "block converter” since it
converts the frequency band of all of the received television
signals as a block.
The television signals produced block converter 11 are
coupled via a coaxial cable 13 to a satellite receiver 15. The
35 satellite receiver 15 is sometimes referred to as an "indoor unit"
because it is located indoors. Satellite receiver 15 tunes,
demodulates and otherwise processes the received television
signal as will be described in detail below to produce video and




Antenna 9 directs the television signals transnmitted fromsatellite 5 to
frequency converter 11 which converts the frequenci es of all the received
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signals. The digital video and audio signals are compressed and
encoded according to the MPEG video and audio compression and
encoding standards to form respective series or streams of data

20 packets. The video and audio packets are multiplexed to form a
stream of packets for transmission. Each packet of the
transmission stream includes a data or "payload" portion and a
header portion which identifies the type of information
represented by the data or "payload" portion of the packet.

25 Packets corresponding to control and other data may also be
added the transmission stream. ,

Forward error correction (FEC) data is added to the

packets in order make the correction of errors due to noise within
the transmission path possible. The well known Viterbi and Reed-

30 Solomon types of forward error correction coding may both be .
advantageously employed. The digital information resulting from
the compression, encoding and error correction operations is |
modulated on a carrier in what is known in the digital
transmission field as QPSK (Quatemary Phase Shift Keying)

35 modulation.

Satellite receiver 15 includes a tuner 1501 with a local
oscillator and mixer (not shown) for selecting the appropriate
carrier signal from the plurality of signals received from antenna
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denodul at or 1503 and
memory in the form of a random access memory (RAM) 1509 to

route the payloéd portion of the video packets of the error
corrected stream to a video decoder 1511 and the payload portion
20 of the audio packets to an audio decoder 1513 via a data bus
according to the header information contained in the packets.
RAM 1509 is used to temporarily store packets of the data stream
of the transmitted signal in respective memory locations in
accordance with the type of information which they represent.
25 Transport unit 1507 is a memory manager for buffer RAM 1509
~which demultiplexes the data packets of the error corrected
stream and routes the payload portions of the packets to
respective memory locations according to the header portions of
the respective packets. The contents of the video and audio
30 sections of RAM 1509 are read out and transferred to video
decoder 1511 and audio decoder 1513, respectively, on demand in
response to requests from these units. Details of the construction
of transport 1507 and buffer RAM 1509 are not required
understand the present invention, but may be found in US patent
35 application serial number 232,789, entitled "A Packet Video Signal
' Inverse Transport System" filed for M. S. Deiss on April 22, 1994.
Video decoder 1511 cooperates with a dynamic
random access memory (DRAM) 1515 to decode and decompress




decoder 1505 may be included in a unit available from Hughes Network
Systens of Germantown, Maryland or from Comstream 1 5 Corp., San Di ego,
California. A transport unit 1507 coopetates with a buffer menory in the
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analog luminance and chrominance signals by respective sections
of a digital-to-analog converter (DAC) 1519. '
Audio decoder 1513 ‘cooperates with a dynamic
20 random access memory (DRAM) 1521 to decode and ‘decompress
the payload portion of the audio packets to produce a sequences
of digital words representing “"left” (L) and "right” (R) audio
information. Audio decoding and decompression ICs are
commercially available. For example, a MPEG audio decoding and
25 decompression IC, identified by part number TMS320AV110, is
available from Texas Instruments, of Texas, USA. The sequences
of audio representative digital words are converted to baseband
analog left and right audio signals by respective.sections of DAC
1523. Although only two audio channel are shown in the Figure,
30 it will be appreciated that in practice, one or more additional
audio channels, for example, for "surround sound" reproduction,
may be provided.
The baseband analog video and audio signals are
coupled to television receiver 17 via respective baseband
35 connections. The baseband analog video and audio signals are
also coupled to a modulator 1525 which modulates the analog
signals on to a radio frequency (RF) carrier in accordance with a
conventional television standard such as NTSC, PAL or SECAM for




5 cor"r_ponen‘ts. Vi deo decodi ng and deconpression integrated circuits (1Cs)
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: The audible messages may be used in a number of
20 ways. In its simplest form, a tone, series of tones or tone bursts
("beeps”) may be produced to indicate proper or improper actions
by a user, for example to assist in the alignment of antenna
assembly 7. In a more complex form, information may be
provided by voice, for example, to instruct the user as to the’
25 operation of a 'particular feature of satellite receiver 15 or to
provide status information such as the time or channel number.
. | The manner in which audible tones are used to assist
in the alignment of antenna assembly 7 will now be described.
Antenna assembly 7 has to be positioned to receive
30 the television signals transmitted by satellite 5 to provide optimal
image and audible responses. The positioning operation involves
accurately aligning center line axis 9A of dish antenna 9 to point
at satellite 5. Both an "elevation" adjustment and an "azimuth”
adjustment are required for this purpose. The elevation of
35 antenna assembly 7 is the angle of axis 9A in a vertical plane
relative to the horizon. The azimuth is the angle of axis 9A in a
horizontal plane relative to the direction of true north. A
mounting fixture (not shown) is adjustable in both elevation and




- 6- co‘i_JpI ing to the antenna input of a television receiver wthout baseband
i nputs.* A m croprocessor 1527 provides frequency selection control data to
tuner 1501 for controlling the operation of tuner 5 1501 to tune channel s
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accurately because the direction of true north cannot be readlly
determined.
Satellite receiver 15 includes audible antenna ,
alignment apparatus for assisting the user to align the azimuth
20 position of antenna assembly 7. The audible alignment apparatus
is activated, for example, by the selection ‘of an antenna alignment
mode of operation from a menu caused to be displayed on screen
19 of television receiver 17. The audible alignment apparatus will
cause a continuous audible tone of fixed frequency and magnitude
25 to be generated by speakers 21a and 21b only when the azimuth
position is within a limited range, for example, of five degrees,
including the precise azimuth position corresponding to optimal
reception. The continuous tone is no longer generated (that is, it is
muted) when the azimuth position is not within the limited range.
30 The audible alignment apparatus will also cause a tone burst or
beep to be produced each time satellite receiver 15 completes a
tuner search algorithm without finding a tuning frequency for a
-selected channel at which correction of errors in the digitally
encoded information of the received signal is possible. The search
35 algorithm is need because, although the carrier frequency for each
channel is known, block converter 11 has a tendency to introduce
a frequency error, for example, in the order of several MHz.
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tone burst or beep is produced to indicate to a user that antenna
assembly 7 is not yet with the limited azimuth range needed for
proper reception. On the other hand, if both proper tuning is
20 achieved and error correction is possible at any of the search
frequencies, the alignment apparatus causes a continuous tone to
be produced to indicate to a user that the antenna assembly 7 is
within the limited azimuth range needed for proper reception.
The user is instructed in the owner's manual
25 accompanying satellite receiver 15 to rotate antenna assembly 7
around the mounting pole by a small increment, for example,
three degrees, when a beep occurs. Desirably, 't_he user is
instructed to rotate antenna assembly 7 once every other beep.
This allows the completion of the tuning algorithm before antenna
30 assembly 7 is moved again. (By way of example, a complete cycle
of the tuning algorithm in which all search frequencies are
searched may take three to five seconds.) The user is instructed
to repetitively rotate antenna assembly 7 in the small (three
degree) increment (once every other beep) until a continuous tone
35 is produced.
The user is instructed that once a continuous tone has
been produced, to continue to rotate antenna assembly 7 until the
continuous tone is again no longer produced (that is, until the tone




19 of, television receiver 17. The audible alignnent apparatus will cause a
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. ROM 1529 stores digital data encoded to represent an
~ audible tone at a particular memory location. The tone data is
20 stored in the same compressed form, for example, according to the
MPEG audio standard, as the as a payload or data portions of the
transmitted audio packets. The tone data is stored as a data
- packet without header information. To produce the continuous
audible tone, microprocessor 1527 causes the tone data to be read
25 from the tone data memory location of ROM 1529 and to be
transferred to the audio data memory location of buffer RAM
1509 associated with transport 1507. The audio ‘memory location
of transport RAM 1509 in which the tone data is stored is the
same memory location in which the data portions of transmitted
30 audio packets are stored. During this process, microprocessor
1527 causes the transmitted audio data portions of the
transmitted packets to be discarded by not directing them to the
audio memory location of RAM 1509. '
The tone data stored in RAM 1509 is transferred via
35 the data bus to audio decoder 1513 in the same manner as the
‘data portions of the transmitted audio packets. The tone data is
decompressed by audio decoder 1513 in the same manner as the
data portions of the transmitted audio packets. The resultant




corrébtion, was not possible at any of the search frequencies, a tone burst
or beep is produced to indicate to a user that antenna assenbly 7 is not
yet with the limted azinuth range readed for proper reception. On the
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microprocessor 1527 causes the tone data to be read from the
tone data memory location of ROM 1529 and to be transferred to
audio decoder 1513 via transport 1507 in the manner described
20 above. To generate a continuous tone, microprocessor 1527
cyclically causes the tone data to read from the tone data memory
location of ROM 1529 and to be transferred to audio decoder
1513. In essence, this produces an almost continuous senes of
closely spaced the tone bursts.
25 A user voice message is produced in the same manner
~as the tone and tone bursts. Data representing the voice message
is stored in ROM 1529 in the same compressed form, for example,
in accordance with the MPEG audio compression format, as the
data portions of the transmitted audio packets. Under the control
30 of microprocessor 1527, the storage of the data portions of newly
transmitted audio packets in the audio section of buffer RAM,
1509 is interrupted, the current contents of the audio section of
RAM 1509 are discarded, and the compressed voice data is read
from ROM 1529 and transferred to the audio section of RAM 1509.
35 Thereafter, the voice data is transferred via transport 1507 and
the data bus to audio decoder 1513 where it is decompressed.
The resulting sequence of digital words is converted to analog
form by DAC 1523. After the voice message has been completed,
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alignment of antenna assembly The v01ce message may be use
to instruct the user to "move" or "stop moving" antenna assembly
dependent on the condition of a signal strength representative
20 signal generated by tuner 1501 or demodulator 1503. The user .
voice messages can also be used to indicate user caused system
operating errors ("Please try again."), operating instructions
("Select channel.™) or system status ("Waiting for input.").
While the present invention has been described in
25 terms of a specific émbodiment, it will be appreciated that
modifications may be made. For example, while the invention has
been described with respect to a satellite television system, it may
be employed in other types of systems which receive audio
information in compressed . form. In addition, while the invention
30 has been described with respect to a system which receives audio
information which is compressed and encoded according to the
MPEG audio standard, it is also applicable to systems which
receive audio information compressed and encoded according to
other standards, such as NICAM, Dolby"M AC-3 or MUSICAM.

35 NICAM is an audio compression and encoding standard used for
terrestrial television transmission in Europe. The Dolby™ AC-3
compression standard is proposed for terrestial high definintion
television (HDTV) in the United States. MUSICAM is a MPEG-



- 10 {'deconpressed digital audio signal is converted to anal og signal s by
DAC 1523.° The anal og signals are coupled to speakers 2la and 21b which
produce the continuous audible tone_ 9 generate a tone burst or beep,
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cont i nLiBus thenfollowingclatmssor 1527 cyclically causes the tone data to
read fromthe tone data nenory | ocation of ROM 1529 and to be transferred
to audi o decoder 1513. In essence, this produces an al nbst conti nuous
series of closely spaced the tone bursts. 25 A user voice
nmessage.i s produced in the sane manner as the tone and tone bursts. Data
representing the voice nessage is stored in ROM 1529 in the sanme conpressed
form for exanple, in-accordance with the MPEG audi o conpression format, as
the data portions of the transmtted audi o packets. Under the control 3 0O
of m croprocessor 1527, the storage of the data portions of newy
transmitted audi o packets in the audio section of buffer RAM 1509 is
interrupted, the current contents of the audio section of RAM 1509 are

di scarded, and the conpressed voice data is read



fromROVI1529 and transferred to the audio section of RAM I509. 35 ——
Thereafter, the voice data is transferred via transport 13“

bus to audi o decoder 1513 where it is g§conpressed The r mmﬂu F&E
of digital words is converted to analog” form by DAC 1523. Aftér ther va
nmessage has been conpl et ed, - 11 - the normal processing of transmtted
audi o packets is reinitiated. The voice data is stored in ROM 1529 in data
packet s (p kets without headers). If the voice nmessage is short, all of

t he packeté PMSy0i ce data can be transferred from ROM 1529 to the 5 audi o
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It will be appreciatgdnifféf memory including a memory location for storing

15 payload data representing transmitted video- information and a
memory location for storing payload data representing transmitted
audio information;

- a transport responsive to said error corrected stream of
packets for routing payload data of said packets to ones of said

20 memory locations of said memory section according to the respective
header data contained in said packets;

a decoder for decompressing payload data representmg
video information to produce a digital signal representing
decompressed video information;

25 means for coupling a signal responsive to said digital
signal representing said decompressed video ‘information to an image
reproducing device; :

a decoder for decompressing payload data representmg
audio information to produce a digital signal representing

30 decompressed audio information;

' means for coupling a signal responsive to said digital

signal representing said decompressed audio information to an sound
reproducing device;



modi fi.cati ons may be nmade. For exanple, while the i nventj on_has been
described with respect to a satellite television-system ui

ed
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form In addition, while the inventieoni80- has been described wit# r&spect
to a systemwhich receives audio information which is conpressed and
encoded according to the MPEG audi o standard, it is also applicable to
systens which receive audio informati on conpressed and encoded according to
ot her standards, such daga NGANor Dodupling-aydoad/ditaAstorad 5n BhidAM i s an
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Wi t co y .ayail ahl e encoder /decoder, in the " '
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receiM®d HEisagF dpthds stharpafisr kquigd 1y edid ndndididscPdehr mat i on whi ch has
been 5 conpressed for transm ssion, said digital signals being organized in

a 2. " The apparatus recited in claim 1, wherein:

said means for coupling said signal responsive to said
digital signal representing said decompressed video information to
15 said image reproducing device includes a digital-to-analog converter
for converting said digital signal representing said decompressed
video information to an analog video signal; and
said means for coupling said signal responsive to said
digital signal representing said decompressed audio information to
20 said sound reproducing device includes a digital-to-analog converter
for converting said digital signal representing said decompressed
audio information to an analog audio. signal.

3. The apparatus recited in claim 1, wherein:
25 : said audible message data corresponds to a voice
message.

4. The apparatus recited in claim 1, wherein:

said audible message data corresponds to a tone message.

30 '
5. The apparatus recited in claim 4, wherein:
said tone message is a continuous tone. |



stream of nmultipl exed packets, each of said packets including payload data
- répresenting a particular type of information, header d im] M Il‘ug
the particular type of information Lepgesent ed by the pﬁﬂ“‘“ﬁ"lﬂ! I]ml 1'
error correction data, apparatus conprising: 10 -* Cnmgand S
responsive to said received stream of digital signals for correcting
errors occurring in said packets according to the respective error

correction data to produce an error corrected streamof nultiplexed data
packets; a buffer nménorThe rappasateg recitedoiy claimt dorwhereint oring 15

payl oad data represgpid Q?gé(rﬁ%ggaéé q§d ¥hdaRetmivén@ibpe and a nenory

| ocation for storing payloa ta representing transmtted. audi o
information; a transport responsive to said error corrected stream of
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buffer ne r espec T coders; a control menory for storing data
representing audi bl e

8. The apparatus recited in claim 7, wherein:

15 ] said controller periodically generates a signal for causing
said means for coupling a signal responsive to said digital signal
representing said decompressed audio information to an sound
reproducing device to periodically interupt said signal responsive to
-said digital sighal representing said decompressed audio information

20 after said controller has routed said tone data from said control
memory to said memory location of said buffer memory for
temporarily storing said payload data representing transmitted audio
information.




" nessage i nformation which has been conpressed in the sane 5 manner as the
transmtted audio information; and a controller for selectively routing
sai d' audi bl e nessage data fromsaid control menory to said nenory |ocation
of “sai d buffer nmenory for tenporari r'ylét Oring said payl oad data -
representing transmitted audio information so that said audible 1 0
nmessage data is thereafter routed to said audi o decoder. 2. The apparatus
recited in claiml, whexppARATES dFoRaPROVIPIBGUAYPEGLEai d si gnal responsive
to said digital signaSTRYCTEOMNSt ORY STAITH SdSAFRRMIFION FiOFeo i nformation to -
15 said i mage reprodUSEngNddyiDISITAG THEIEVA SN SHSTEY anal og converter
for converting said digital signal representing said deconpressed video
informati on to an anal og video signal; and said nmeans for coupling said
signal responsive to said digital signal representing said deconpressed
audio information to 20 said sound reproducing device includes a
digital -to-anal og converter for converting said digital signal representing
sai d deconpressed audio information to an anal og audi o. signal. 3. The
apparatus recited in claim1l, wheregsTrACT ~sai d audi bl e nmessage
data corresponds to a voice nessage. 4. The apparatus recited in claiml,
wherei n: said audi bl e nessage data corresponds to:a tone nessage. 30 5. The
apparatus recited ingcl@bitat e‘l‘é'\glrs i 3?&%5‘1 tRREIVEE S $ 298 nii cont i nuous
.tone. 6. . The, appar, at ug,recﬁte F% c? alm 4, V\ﬁlevlrzgi,n;-ﬁfglil tet%one nessage i s
an i nt er mitelesianpdgtormatipr i She ofars rekcia stream digitel Backgkerein: 5
Eal d c§nt rrelpreseiming ﬁﬁidé@saﬂét _@udi@pﬁ@ﬁﬁﬁﬁatmtm%omﬂ@gmlmml @h has
een Conprpeasci(ee? lrrz]lntspgrts%rﬁ?t rﬁ%‘&% Posuttesethe digital packets to respective
- digital video and audio signal processing sections according to header

information contained in the packets. The digital processing sections

(1511,1513) decode and decompress the respective packets to. form
10 .sequences of digital words (Y,U,V,L,R) which are subsequently

converted to analog form. Apparatus for providing audible

messages, such as operating instructions and status information, in

tone or voice form includes a memory (1529) for storing digital

representations of the audible messages in the same compressed
15 form which the transmitted audio packets have, and a controller

(1527) for selectively directing the digital representations to the

packet transport unit (1507) when it is desired to provide the

audible messages. The digital representations of .the audible _

messages are automatically routed by the transport unit (1507) to
20 the digital audio signal processing section (1513) which will decode

and decompress the digital representation of the audible messages in

the same manner as it does the transmitted audio packets. As a

result, analog versions of the audible messages will be produced.

Figure 1



transnmitted audi o i nformation; and said controller selectively routes said
S \ . . . .
tone~data fromsaid control nenory to said nenory | ocation of said buffer
menory for 1 O tenporarily storing said payl oad data representing
transmtted audio informati on so that saig tone nmessage data is thereafter
routed to said audi o decoder; and 8.,The apparatus recited in claim?7,
wherein: 1 5 said contrqfl er_periodically generates a signal
for causing said neans for coupling @ si resp Ive to said digital
signal representing said deconpressedl al nf g ifon to an sound
reproduci ng device to periodically ifmtern ai & sjgnal responsive to said
digital signal representing said deconpis a[J,'i nformation 20 - after

said controller has routed said tonéidat control nenory to said
‘menory location of said buffer menony forkt&mm iy storing said payload
data representing transmtted audio info
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