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QNIFIED PROGRAM GUIDE INTERFACE 

This invention relates to the field of integrated 
analog/digital receivers, including set-top boxes for television 
receivers and integrated receiver televisions. 

5 Television set-top boxes or integrated receiver televisions 
will be required to display pictures from both analog and digital 
video sources, for example, as may be provided over a broad band 
network, such as Hybrid (analog/digital) Fiber Coax (HFC) 
architectures currently being proposed by numerous telephone 

I 0 company's video .. on-demand projects. These architectures would 
provide both analog and encoded digital video, for example 
encoded according to MPEG-2 standards, to set-top boxes, a·nd 
eventually, to television receivers in which the functions of the 
set-top box have been integrated, so-called integrated receiver 

1 5 televisions. It is necessary to provide ·an enhanced, unified 
interface between the analog and digital channels. 

Program guide or channel guide features are provided by 
services which compile and organize program information which 
can be displayed with or instead of program video. The terms 

2 0 program guide and channel guide are deemed to be equivalent 
and interchangeable. The information is often organized as a large 
grid or as a summary banner laid over a portion of the video. 
More detailed information about particular programs can be 
accessed by various menu and control functions, usually by means 

2 5 of a remote control device. Examples of information carried are: 
program start/stop time, program title, program description, 
program~ rating, and the like. It should be appreciated that ' 
program or channel guide information is not a dynamic ·signal, but 
carries essentially the. same information for each day, ·week, etc., 

3 0 to the extent that program schedules are known in advance. It 
may be sufficient to detect and process program or channel guide 
information only several times per hour, for example, every 
fifteen or twenty minutes. 

Program or channel guide information has been transmitted 
3 5 in information signa~s, for example FM radio signals, having no 

picture video content, that is, not in the conventional format of a 



2 
video signal. P.rogram or channel guide information has been 
transmitted with analog video signals, for example, during the 
vertical retrace interval. Program or channel guide information 
has been transmitted with digital video signals, for example, as 

5 part of the PSI (program specific information) table within a . 
~tandard encoded transport stream, such as MPEG-2. 
Alternatively, other methods of delivery supported by MPEG-2 
standards can be utilized. Other digital encoding schemes support 
similar data structures. Program or channel guide information has 

1 0 heretofore not been available for mixed or hybrid (analog/digital) 
systems, but such a feature is required for a practical hybrid 
system. 

It is an aspect of this invention to provide a unified program 
or . channel guide function which is compatible with hybrid 

· 15 systems receiving both analog and digital signals, for example, 
analog and digital video signals and information signals. Such a 
unified program or channel guide function is particularly useful 
for use with television receivers equipped with set-top boxes and 
for integrated television receivers, as may be connected to large 

2 0 numbers of video sources through broad band· networks,. for 
example, telephone and satellite network interfaces. 

A unified program guide interface in accordance with 
inventive arrangements may receive both analog and digital video 
signals and information signals, any or all of which may be 

2 5 carrying program guide information, and may display that 
information on both analog and digital channels as may be 
selected- by viewer choice. Viewers can utilize this information, 
for example, in selecting programs for viewing or as an "input to a 
VCR for recording. This may be displayed as a banner overlaid 

3 0 onto the video or as a full screen presentation with available 
choices. 

Such a program guide interface may comprise: a source of 
analog and digital video signals, each of which is representative of 
a picture and each of which may carry program guide information; 

3 5 means for separating the program guide information from at least 
one of the analog and digital video signals; a video graphics 
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generator; a mi:er.oprocessor for routing the separated program 
guide information to the video graphics generator, the video 
graphics generator formatting a graphics video signal 
representative of the program guide information; and, means for 

5 combining the graphics video signal with any one of the analog 
and digital video signals to generate a combined video display 
including the program guide information and any one of the 
p~ctures. 

An information signal carrying the program guide 
1 0 information may also available from the source. The 

microprocessor can also route the program guide information from 
the information signal to the video graphics generator, for the 
combin.ed video display. 

The ~eans for separating the program guide information 
1 5 from the digital video signal may comprise a data packet 

transport. stream demultiplexer. The means for separating the 
program guide information from the analog video signal may 
comprise a demodulator for data transmitted in vertical blanking 
intervals. 

2 0 The combining means may comprise: a first multiplexer for 
selecting between the digital and analog signals for display; and, a 
second multiplexer for selecting between the previously selected 
one of the digital and anal~g video signals and the graphics video 
signal. 

2 5 FIGURE 1 is a block diagram of a unified program guide 
interface according to an inventive arrangement. 

A- unified program guide interface 10 is shown in bloc!C 
diagram form in FIGURE 1. The interface 10 can accommodate a­
wide variety of operating conditions and operating possibilities. If 

3 0 it is determined that certain operating conditions or operating 
possibilities will not be encountered, or are not required, certain 
elements of the interface as illustrated may be omitted. 
Accordingly, FIGURE 1 represents a number of embodiments, 
when various subsets of the interface are considered. The 

3 5 interface is intended to be an· input device to television receivers, 
video recorders, computers and the like. It is intended to form 
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part of a larger:· interface or circuit which enables bidirectional 
data transmissions and communication. 

An input selector/tuner 12 receives input information in the 
form of analog and digital video signals and information signals 

5 which may be in digital or analog form. It will be assumed for 
purposes of illustration that the digital video · signals. are carried in 
MPEG-~ transport format, and include program guide or channel 
information in a PSI table or other manner supported by MPEG-2 
standards. The acronym PSI means program specific information. 

, 1 0 The MPEG-2 transport formats utilize information packets to 
define a digital data stream. Each packet is provided with header 
information which provides a packet ID in additfon to other 
information relevant to the demultiplexing and reconstruction of 
MPEG-2 data streams. The details of MPEG-2 data transmission do 

1 5 not form a part of this invention, and accordingly, are not 
described in more detail herein. In the illustrated embodiment, 
for example, packets of video signal information and program 
guide information are of interest. It is sufficient to recognize that 
data packets carrying program guide information can be identified 

2 0 and separated· from the data stream by an appropriate transport 
packet demultiplexer, the operation of which is understood by 
those skilled in the art according to the MPEG-2 standards. 
Similarly, techniques for decoding and uncompressing MPEG-2 
data video streams are also know to those skilled in the art, and 

2 5 accordingly, are not described herein in detail. 
The analog video signals may also include program or 

channel .guide information. Techniques for transmitting program 
or channel guide information in the vertical blanking intervals of 
analog video signals, as well as for demodulating such· analog 

3 0 video signals to separate the program guide or channel 
information in a receiver, are also known to those skilled in the 
art, and accordingly, are not described herein in detail. 

Finally, the transmis~ion, reception, demodulation and/or 
decoding of program or channel guide information in an 

3 5 information signal, which is not a video signal, and which may be 
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in analog or digj.tal form, is also known to those skilled in the art, 
and accordingly, not described herein in detail. 

H is the distinctive characteristics of these different input 
signals, any or all of which can carry the same program or channel 

5 guide information, which creates the problem solved by the 
unified program guide interface which is described herein in 
detail. 

The input selector/tuner 12 might now also be referred to 
as a NIM, or network interface module, in the context of 

· 1 0 interfacing with any network using an HFC architecture, for 
example a telephone network. Irrespective of the label, the 
outputs of the ·input selector/tuner can include an analog video 
signal in the form of luminance and chrominance components Y, C 
and a digital bit stream representing one of a plurality of encoded 

15 digital video signals, for example according to MPEG-2 standards. 
The information signal, which is not a video signal, can also be an 
output of the input selector/tuner. Generally speaking, the analog 
and digital video signals are considered higli speed signals, 
whereas the information signal is generally considered a low 

2 0 speed signal. The s.election of inputs, by reason of one or more 
tuners, and route selection switches, is· under the control of the 
microprocessor 18, which may communicate with the input 
selector/tuner over bidirectional data and control lines 30. In 
view of the low speed character of the information signal, which is 

2 5 assumed to be in digital form for purposes of illustration in 
FIGURE l, a serial bus is adequate. ·The micropr9cessor 18 will be 
responsive to user generated commands, for example entered 
through a remote control or local control panel, not shown. 

It should be noted that audio signal processing has been 
3 0 omitted from FIGURE 1 for the purposes of simplifying the 

illustration. 
The analog video signal is an input to a video signal 

multiplexer 22. The digital bit stream is an input to a transport 
packet demultiplexer 14. The transport demultiplexer, in 

3 5 conjunction with the microprocessor 18, separates out the 
program guide information, when· present, from the PSI tables of 
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the data transpart packets or from other supported means. The 
video data in the transport packets are decoded and 
uncompressed by an MPEG-2 video processor 16. The digital 
source video signal is an input to an NTSC encoder 26. Such NTSC 

5 encoders generally provide two analog output video signals, one of 
which is in luminance and· chrominance components Y, C and the 
other of which is composite video. It will be appreciated that the 
encoder 26 may instead be a PAL or SECAM encoder, or any other 
such standard, as is appropriate. In the illustrated embodiment, 

1 0 the Y, C format video signal is a second input to the video signal 
multiplexer 22. The output of multiplexer 22 is a selected video 
signal in Y, C format. The selection is controlled by a slow switch 
control signal generated by the microprocessor 18. 

The Y component of . the analog source video is also an input 
15 to a program guide analog demodulator and· output interfac6 28, 

which separates program guide information, when present, from 
the vertical blanking interval of the analog signal. The output 
interface makes the program guide information available in digital 
form, for example, as appropriate for parallel data transmission. 

2 0 Alternatively, the lumiilance component may be first converted to 
digital form, and thereafter, the program ·guide information can be 
separated by a digital demodulator. The program or channel 
guide information separated by the transport packet 
demultiplexer 14 is also program or channel guide information in 

2 5 digital form, appropriate for parallel processing. The program or 
channel guide information in the_ information . signal is· in digi!tal 
form, is- received by the microprocessor 30 serially, and is 
converted by the microprocessor 18 to a ·parallel format. 

The microprocessor 18 is interconnected over a ·parallel data 
3 0 bus 32 with the transport packet demultiplexer 14, the output 

interface of demodulator 28, a random access memory RAM 36 
and a video graphics generator 20. The microprocessor can utilize 
internal memory and the RAM 36 to piece together, that is 
reconstruct, the program or channel guide information from any 

3 5 one of the input sources. The selection priority may be 
predetermined, according to a number of different operational 
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scenarios. In one scenario, for example, the digital video signal 
may be the preferred first choice as the source, the analog video 
signal may be the second choice and the information signal may 
be the third choice, irrespective of which video signal is being 

5 displayed. In an alternative example, the first choice may be the 
video signal which is being displayed. The other video signal 
would become a second or backup source, if the video signal being 
displayed did not carry program or channel guide information, or 
if difficulties were encountered in decoding the first choice source. 

1 0 The information signal would be a third choice. In yet another 
alternative example, the information signal would always be a 
first choice, because only low speed processing is required for 
acquisition and decoding, which places a smaller operational 
demand on the processing time of the microprocessor. In this 

1 5 regard, it should be remembered that program or channel guide 
information carries essentially the same information for eacl) day,· 
week, etc., to the extent that program schedules are known in 
advance. It may be sufficient to separate and process program or 
channel guide information only several times per hour, for 

2 0 example, every fifteen or twenty minutes. 
Whatever the source, the mi~roprocesso~ . 18 supplies the 

program or channel guide data to the video graphics generator 20, 
which may be a video graphics adapter, otherwise known as a 

. VGA board as used in computers. The video graphics generator 
2 5 20 arranges the program or channel guide information into an 

auxiliary graphics video signal in analog RGB format. · Horizo~tal 
and vertfcal synchronizing information (H, V SYNC) for the video 
graphics generator 20· is supplied by a synchronizing signal 
separator 34, which has as an input the luminance component Y of 

3 0 the selected video signal output of multiplexer 22. The RGB 
output of the video graphics generator 20 is an input to an RGB to 

. . 
NTSC encoder 30, which transforms the graphics video signal to 
luminance and chrominance Y, C format. The RGB to NTSC encoder 
38 requires color burst information from the selected output 

3 5 video signal of multiplexer 22, and accordingly, the chrominance 
component C thereof is an input to the encoder 38. It will be 
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appreciated that":.the encoder 38 may instead be an ROB to PAL or 
SECAM encoder, or any other such standard, as is appropriate. 

The graphics video signal represents a video or picture 
source in the nature of an auxiliary picture combined with a main 

5 picture, which in this case is the selected video signal output of 
multiplexer 22. The display format may, for example, be similar 
to a picture-in-picture display, a side-by side display, a top­
bottom display or variations of these formats. The nature of the 
display format will depend on the size of the combined picture 

I 0 and the display format ratio of the combined picture, that is, 
conventional (4 X 3) or wide screen (e. g., 16 X 9), and will be 
subject to user commands. Accordingly, the graphics video· signal 
may be representative of, for example, a program grid which is a 
banner intetlded to form the top or bottom portion of a . combined 

1 5 picture, or an overlay which may replace some or all of the main 
picture. 

The selected output video signal from multiplexer 22 and 
the graphics video signal from encoder 38 are inputs to a 
video/program guide multiplexer 24. The output of multiplexer 

2 0 24 is controlled by a fast switch signal generated by the video 
graphics generator 20. The. combined output ·video signal of 
multiplexer 24, in luminance and chromjnance Y, C format is an 
i:'lput to a standard video processor 40, which supplies ROB signals 
to a video display 42. Video display 42 may be any kind of 

2 5 display, including but not limited to direct and projection cathode 
ray tubes, liquid crystal displays, electroluminescent 'displays and 

1 

plasma displays. The video display may have a conventional 
display format ratio, for example 4 X 3, or a wide screen display 
format ratio, for example 16 X 9. 

3 0 The unified program. guide interface taught herein enables 

;. 

any input video signal selected for display to be displayed ·with 
program or channel guide information, irrespective of whether the 
selected video signal is of digital or analog origin, irrespective of 
whether the selected video signal carries program or channel 

3 S guide information, and irrespective of whether the program guide 



• 
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information is carried in another analog signal, another digital 
signal or an information signal. 
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What is claimed. is: 

1. A program guide interface, characterized by: 
a source (12) of analog and digital video signals, each of 

5 which is representative of a picture and each of which may carry 
program guide information; 

means (28 or 14) for separating said program guide 
information from at least one of said analog and digital video 
signals; 

1 0 a video graphics generator (20); 
a microprocessor (18) for routing said separated program 

guide information to said video graphics generator (20), said video 
graphics generator formatting a graphics video signal 
representative of said program guide information; and, 

1 5 means (24, 22) for combining said graphics vid~o· signal with 
any one of said analog and digital video signals to generate a 
combined video display signal (OUTPUT VIDEO (Y ,C) ) including 
said program guide information and any one of said pictures. 

2 0 2. The interface of claim 1, further characterized by a signal 
path (30) for an auxiliary information signal for said I?rogram . 
guide information. 

3. The interface of claim 2, characterized in that said 
2 5 microprocessor can also route said program guide information 

from said signal path (30) to said video graphics generator (40). 

4. The interface· of claini 1, further comprising means (22) 
for selecting one of said analog and digital video signals for said 

3 0 combined video display signal (OUTPUT VIDEO (Y ,C) ). 

35 

5. The interface of claim l, further characterized by a 
synchronizing signal separator (34) for supplying scan 
synchronizing information to said video graphics generator (20). 
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6. The foterface of claim l, further characterized by 

respective means (28, 14) for separati~g said program guide 
information from each of said analog and digital video signals. 

5 7. The interface of claim 6, characterized in that said means 
for separating said program guide information comprises a data 
packet transport stream demultiplexer (14). 

8. The interface of claim l, characterized in that said means 
1 0 for separating said program guide information comprises a 

demodulator (28) for data transmitted in vertical blanking 
interva.Is. 

9. The interface of claim 1, characterized in that said 
15 combining means comprises: 

a first multiplexer (22) for selecting between said · digital 
and analog signals for display; and, 

a second multiplexer (24) for selecting between ~aid 

previously ·selected one of said digital and analog video signals 
2 0 and said graphics video signal. 

25 

10. The interface of claim l, further characterized by an 
ROB to Y, C encoder {38) coupled to said video graphics generator 
and sai~ combining means. 

. . 
11. The interface of claim 10, further characterized by, 

means for supplying a burst signal (C) to said encoder. 

· 12. A program guide interface, characterized by: 
3 0 a source (12) of analog and digital video signals, each of 

which is representative of a picture and each of which may carry 
program guide information; 

a demultiplexer (14) having said digital video signal as an 
input and having said program guide information as a first 

3 5 program guide output; 
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a demodulator (28) having at least a luminance component 
(Y) of said analog .video signal as an input and having said 
program guide information as a second program guide output; 

a first multiplexer (22) having said digital and anal~g video 
5 signals as inputs and having a selected video signal as an output; 

and, 
a video graphics adapter (20); 
a microprocessor (18); 
a data bus (32) interconnecting said demultiplexer (14), said 

1 0 demodulator (28), said video graphics adapter (20) and said 
microprocessor (18), any one of said first and second program 
guide outputs being transferable to said video graphics adapter 
(20), said video graphics adapter formatting a graphics video 
signal representative of said program guide information; and, 

15 a second multiplexer (24) having said graphics video signal 

20 

and said selected video signal as inputs and having a combined 
output video signal (OUTPUT VIDEO (Y,C) ) representative of both 
said program guide information and said picture represented by 
said selected video signal. 

13. The interface of claim 12, characterized by a signal path 
(30) for an auxiliary information signal for said program guide 
information. 

2 5 14. The interface of claim 13, characterized in that said 
microprocessor (18) can also route said program guide 
inf ormat1on from said signal path (30) to said video gr~phics 
generator. 

3 0 15. The interface of claim 12, characterized m that: 
said demultiplexer (14) separates data packets from a 

digital data packet transport stream defining said digital video 
signal; and, 

said demodulator (28) separates said program guide 
3 5 information from vertical blanking interv~ls. of said analog video 

signal. 
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16. A program guide interface, characterized ·by: 
a source (12) of an analog video signal representative of a 

first picture and including program guide information transmitted 
5 therewith, a digital video signal representative of a second picture 

and including said program guide information encoded therewith 
and an information signal including only said program guide 
information; 

means (22) for selecting one of said analog and digital video 
1 0 signals as a source for a video display; 

means (28 or 14) for separating said program guide 
information from at least one of said analog video signal, said 
digital video signal and said digital information signal; 

a video graphics generator (20); 
15 a microprocessor (18) for routing said separated program 

guide information to said video graphics generator (20), said video 
graphics generator (20) formatting a _graphics video signal 
representative of said program guide information; and, 

means (24) fot combining said graphics video signal with 
2 0 said selected one of said anal~g and digital video signals to 

·generate a combined output video signal (OUTPUT VIDEO (Y ,C) ) 
including one of said first and second pictures and said program 
guide information. 

2 5 17. The interface of claim 16, further characterized by 
means (14, 28; 14, 18; 18, 28) for separating said program gyide 
information from at least two of said analog video signal, said 
digital video signal and said digital information signal. 

3 0 18. The interface of claim 16, further characterized by 
means (14, 18, 28) for separating said program guide information 
from each of said analog video signal, said digital video signal and 
said digital information signal. 

3 5 19. The interface of claim 16, characterized in that said 
separating. means comprises a digital demultiplexer (14). 
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20. The interface of claim 16, characterized in that said 

separating means comprises an analog demodulator (28). 


