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(57) ABSTRACT 

A method for providing interactive information content in an 
analog cable system having only a one-Way communication 
path from a cable head end to a communication device, such 
as a set-top box that is associated With a television is 
disclosed. A set-top box receives a plurality of interactive 
information content signals on at least one analog channel 
from the cable head end. In certain embodiments the inter 
active information content signals are data streams that sent 
over an analog carrier channel. The set-top box provides a 
selection screen to the television for display. A user can then 
use a user-input device, such as, a remote control to make a 
selection. In general, the user Will select a key, such as a 
directional key and the remote control Will provide the 
selection/directional signal to the set-top box. The set-top 
box then outputs a neW information content signal based the 
received selection signal Without having to transmit to the 
head end. 
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<HTML><HEAD><SCR|PT language=JavaScript> 
var AdURL=new Array(4); var MaxSite=3; 
var adindex=0; 
var scriptTimeout=2000; 208 

| AdURL[O]="www.Ski_Area_1.html"; \, 
| AdURL[1]="www.Ski_Area_2.html"; I 
| AdURL[2]="www.Ski_Area_3.html"; I 
\ AdURL[3]="www.Ski_Area_4.html'“ 

/ 502 
function loadPage() {var offset; adindex=getSearchValue("Scriptlndex"); 

if (adindex=="") adindex=0; if (adindex>MaxSite) adindex=0; 
ArctosScriptFrame.|ocati0n=AdURL[adindex]; 
set'Fmecut("bumpNumber()", scriptTimeout);} 

/ 504 
function bumpNumber() {adindex++; if (adindex>MaxSite) adindex=0; 

if (location.search.|ength>0) {var RetStr=""; var searchStr= 
"Scriptindex+"; var offset=0; var end =0; var |en=0; 

if (offset !=-1) {offset +=searchStr.length; end= 
location.search.index0f("&“, offset); 

if (end==-1) end = location.search.length; |en=location.search.length; 
RetStr = location.pathname + unescape?ocation.search.substring(0, offset)) + 
adindex + unescape(|ocation.search.substring(end, len));} 

else{retStr = |ocation.href + "Scriptlndex=" + adindex;} 

else {RetStr = location.pathname + "?Script|ndex=" + adindex;} 
location = ReStr;} [506 
function getSearchValue(name){ var searchStr = name + "=";var RetStr = 
'"';var offset = 0; var end = 0 

if (Iocation.search.length > 0) { offset = location.search.indexOf(searchStr) 
if )offset !=-1) {offset +=searchStr.length; end = location.search.index0f("&", 

offset) 
if (end == -1) 

end = location.search.length 
RetStr = unescape(|ocation.search.substring(offset, end))} 

} 
return (RetStr)} 
<ISCRIPT> [508 
<BODY SCROLLING=NO BGCOLOR=BLACK on|oad=|oadPage()> 
<IFRAME AL|GN=CENTER BGCOLOR=BLACK frameBorder=0 height=480 
width=640 name=ArctosScript SCROLL!NG=NO></lFRAME></BODY> 
<IHTML> 

FIG. 5 
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INTERACTIVE CABLE TELEVISION SYSTEM 
WITHOUT A RETURN PATH 

PRIORITY 

[0001] This application is a continuation-in-part (“CIP”) 
of US. patent application Ser. No. 09/848,812 ?led on May 
4, 2001 that claims priority from US. Provisional Applica 
tion 60/202,338 ?led on May 5, 2000, both of Which are 
incorporated herein by reference in its entirety. 

TECHNICAL FIELD AND BACKGROUND ART 

[0002] The invention pertains to television systems, par 
ticularly digital headend content distribution systems. 

DESCRIPTION OF THE RELATED ART 

[0003] Cable television systems have not yet achieved the 
promise of the 500 channel TV set, largely due to bandWidth 
constraints for delivering the channels to the subscribers 
over cable plant. Although a coaxial cable system may 
permit a cable system operator to provide, for example, 50 
television channels, each 6 MHZ Wide, With a total band 
Width of 300 MHZ, this total bandWidth is insufficient to 
permit an arrangement Wherein each subscriber may have, in 
addition to these 50 channels, an additional 50 to 450 
channels. Communication With a subscriber begins at the 
headend and proceeds over a communication path that 
involves one of a number of trunks, and then over one of a 
number of feeders, then over one of a number of taps. Each 
feeder may have, for example, ?fty or more subscribers, and 
each trunk might serve a hundred or more feeders. The result 
is that 500 subscribers per trunk are not atypical. Thus 
merely to provide a private one-Way information service, 
and nothing else, to each of these 5000 subscribers Would 
require the trunk to carry 5000 different signals, each using 
about 6 MHZ of bandWidth, and Would alone require a trunk 
bandWidth of 30 (biZ, Which is nearly tWo orders of mag 
nitude greater than provided by a typical coaxial cable 
system. 

[0004] What is needed is a loW cost, loW bandWidth means 
for delivering content to cable television subscribers. 

SUMMARY OF THE INVENTION 

[0005] The present invention provides a method and appa 
ratus for providing loW bandWidth and loW cost content to 
cable television subscribers. The apparatus involves an 
inexpensive Web content server Which can be integrated With 
existing cable headends and Which can deliver up to 50 
discrete digital channels on a single 6 MHZ bandWidth slot. 
The Web content server includes an administrative tool 
Which alloWs quick provisioning and con?guring of existing 
channels. The Web content server generates a set of broWser 
instances With each broWser instance cycling through its 
oWn unique set of Web pages. The Web pages may be stored 
locally on the Web content server or located globally on the 
Internet or other Wide area network (WAN) or local area 
network (LAN). The Web server periodically captures digital 
images corresponding With the Web pages displayed by each 
broWser instance and individually processes each as a dis 
crete digital channel. The digital channels are multiplexed 
onto a single 6 MHZ analog channel. At the set top box or 
the TV itself each image stream corresponding With each 
broWser instance is presented to the subscriber as a sepa 
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rately selectable channel. The content may be used to deliver 
any information currently available on the Internet, or gen 
erated locally as Web pages. 

[0006] An embodiment of the invention teaches a method 
for providing interactive information content in an analog 
cable system having only a one-Way communication path 
from a cable head end to a communication device, such as 
a set-top box that is associated With a television. A set-top 
box receives a plurality of interactive information content 
signals on at least one analog channel from the cable head 
end. In certain embodiments the interactive information 
content signals are data streams that sent over an analog 
carrier channel. The set-top box provides one of the inter 
active information content signals to the television for 
display. The interactive information content signal is a 
selection screen. A user can then use a user-input device, 
such as, a remote control to make a selection. In general, the 
user Will select a key, such as a directional key and the 
remote control Will provide the selection/directional signal 
to the set-top box. The set-top box then outputs a neW 
information content signal based the received selection 
signal. In certain embodiments a map is sent from the cable 
head end to the set-top box and the set-top box uses the map 
to determine the next interactive information content signal 
to provide to the television. The interactive information 
content signals may be MPEG data streams and the set-top 
box may decode the data stream prior to providing the 
information content to the television. In one embodiment, 
the interactive information content is representative of a Web 
page. 

[0007] The map that is provided by the cable head end 
may be a coordinate map that relates locations of Web links 
from displayed versions of the interactive information con 
tent streams With selection signals from a user input device. 
Thus, the set-top box can receive a directional signal and can 
determine Which data stream should be decoded and dis 
played on the television. In embodiments, a stream may 
periodically have data updated for the Web page Wherein the 
data is sent from the head end. 

[0008] In certain embodiments, all of the interactive infor 
mation content signals are sent on a single analog channel in 
the cable television netWork. The selection screen may be 
one of the interactive information content signals Wherein 
the set-top box Will access the selection screen ?rst. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] These and other features and advantages of the 
present invention Will become more apparent to those skilled 
in the art from the folloWing detailed description in con 
junction With the appended draWings in Which: 

[0010] FIG. 1 shoWs the overall system environment 
shoWing a plurality of Cable TV subscribers coupled across 
a cable plant to a cable headend Which includes a Web 
content server for delivery of a plurality of loW bandWidth 
digital channels to the user on a single selected analog 
channel. 

[0011] 
streams. 

FIG. 1A shoWs an example of the digital transport 

[0012] FIG. 1B shoWs an indicator superimposed on a 
television. 
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[0013] FIG. 1C shows the various modules that are 
included inside of the set-top box. 

[0014] FIG. 1D shows an example of a selection screen 
provided on a television of a user. 

[0015] FIG. 1E shows an example of a screen that is 
presented on a user’s television if the user selects News. 

[0016] FIG. 1F shows a ?ow chart of the steps that are 
performed by the set-top box when a request is made for 
interactive content in a cable system that provides only 
one-way transmission of information content. 

[0017] FIG. 2 is a hardware block diagram of a computer 
suitable for implementing the web content server shown in 
FIG. 1. 

[0018] FIG. 3 is a software block diagram of the web 
content server shown in FIG. 2. 

[0019] FIGS. 4A-C show the graphical user interfaces 
associated with administrative 30 setup of the web content 
server shown in FIGS. 1-3. 

[0020] FIGS. 4D-E show the graphical user interfaces 
associated with viewing, inserting, and modifying selected 
ones of the content carousels associated with each low 
bandwidth digital channel provided by the web content 
server shown in FIGS. 1-3. 

[0021] FIG. 5 shows a master web page for a channel. The 
master web page is generated in a markup language for 
de?ning content associated with a single digital channel. 

[0022] FIGS. 6A-B show the channel and system setup 
tables respectively. 

[0023] FIG. 7 is a process ?ow diagram for the web 
content server shown in FIGS. 1-3. 

[0024] FIG. 8 is a detailed process ?ow diagram of the 
bandwidth regulating and multiplexer processes performed 
in the bandwidth controller and the multiplexer shown in 
FIG. 3. 

DETAILED DESCRIPTION OF SPECIFIC 
EMBODIMENTS 

[0025] The term “information content” shall refer to data 
that is displayable on a display device, such as, but not 
limited to web pages, and video content. The term “digital 
transport stream” refers to digital data that is transmitted 
from a head end to a set-top box for decoding and display. 
The digital transport stream may contain static content that 
is non-dynamic data, such as images or HTML pages that is 
broadcast either continually or periodically. Displayable 
data need not be included in the transmitted digital transport 
stream at all times. 

[0026] The present invention provides a method and appa 
ratus for providing low bandwidth and low cost content to 
cable television subscribers. The apparatus involves an 
inexpensive web content server which can be integrated with 
existing cable headends and which can deliver up to 50 
discrete digital channels on a single 6 MHZ bandwidth slot. 
The web content server includes an administrative tool 
which allows quick provisioning and con?guring of existing 
channels. The web content server generates set of browser 
instances with each browser instance cycling through its 
own unique set of web pages. The web pages may be stored 
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locally on the web content server or located globally on the 
Internet or other wide area network (WAN) or local area 
network (LAN). The web server periodically captures digital 
images corresponding with each of the browser images and 
individually processes each as a discrete digital channel. 
Each digital channel is multiplexed onto a single 6 MHZ 
analog channel. At the set top box or the TV itself each 
image stream corresponding with each browser instance is 
presented to the subscriber as a separately selectable chan 
nel. The content may be used to deliver any information 
currently available on the Internet. 

[0027] FIG. 1 shows the overall system environment 
showing a plurality of Cable TV subscribers coupled across 
a cable plant to a cable headend which includes a web 
content server for delivery of a plurality of low bandwidth 
digital channels to the subscriber’s TV on a single selected 
analog channel. The cable head end facilities include a 
plurality of broadcast TV receivers accepting a downlink 
from satellite 144 via receiver 146. The “N” broadcast 
channels are each delivered in an corresponding analog 6 
MHZ channel along signal line 150 to a directional coupler 
154 where they are inserted into the cable plant 166 via a 
forward laser 160 and a circulator 164. The circulator may 
provide a return path 162 from the subscribers. In addition 
to this traditional headend structure the current invention 
provides for the utiliZation of at least one additional 6 MHZ 
bandwidth slot for the injection of 50 or more additional 
channels. The channels are generated by the web content 
server a.k.a. carousel server 100. The carousel server allows 
the authoring, setup, generation, control and injection of 50 
or more discrete digital channels into the broadcast stream 
from the headend. 

[0028] Block 102 shows the basic software modules which 
make up the carousel server. The carousel core 104 handles 
the authoring, setup generation and control of a plurality of 
instances 108, 122 of a browser application, such as Internet 
Explorer®, Microsoft Corp. Redmond Wash. Each browser 
application follows its own “slide” carousel format as gov 
erned by an associated HTML master page (See FIG. 5). 
The “slides” of each carousel are the web pages displayed by 
each carousel. The carousel server 100 is coupled to the 
Internet 134. The web pages which provide the content for 
the “slide carousel” provided by each browser instance may 
be stored locally or accessed, as in the case of web pages 
136, over the Internet. There is one browser instance with its 
corresponding individual carousel per channel. 

[0029] Browser instance 108 cycles through a carousel of 
web page(s) which includes web page 110 which displays 
snow and slope conditions from the home page of a ski 
resort selected by the content provider to be part of this 
channel, eg the “Snow Report” channel 150. This browser 
instance provides the content for digital channel 150. 

[0030] Browser instance 122 generates a carousel of web 
page(s) which includes web page 124 which displays 
streaming video clips of the latest movie releases. The web 
page 124 is selected by the content provider to be part of this 
channel, eg the “Movie Review” channel 149. The images 
from each browser instance are captured by the carousel 
core at intervals which are programmed for each channel 
during channel authoring or setup. The carousel core pro 
vides compression of each image in a suitable image com 
pression format. In an embodiment of the invention com 
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pression follows the Motion Picture Expert Group 
compression standard MPEG2. Each channel is output by 
the carousel core in compressed form as an elementary 
stream. 

[0031] Typically the reload, capture or refresh interval for 
each channel is one or tWo orders of magnitude less than the 
image capture rate for a normal video stream in Which 30 
frames are captured every second. This greatly reduces the 
bandWidth requirements and alloWs more channels to be 
carried on a 6 MHZ analog channel. In MPEG terminology, 
the MPEG compressor Will typically only output “I” frames 
for each channel and Will avoid creation of “B” or “P” 
frames. Elementary streams 112 and 126 corresponding With 
broWser instances 108 and 122 respectively are shoWn. 

[0032] In an embodiment of the invention each broWser 
uses its oWn compressor component. In another embodiment 
of the invention a single compressor component constructs 
separate elementary streams from the encoded “I” frames 
corresponding to the images from each broWser. This Works 
because the encoded “I” frame are independent of adjacent 
“P” frames from the other channels. 

[0033] The multiplexer 106 receives these elementary 
streams and converts them to transport streams Which are 
subject to modulation in quadrature amplitude modulation 
(QAM) module 140 and upconversion to radio frequency 
(Rf) in Rf uplink module 142. This multiplexed digital 
transport streams are injected via signal line 152 into the to 
directional coupler 154 With the “N” analog broadcast TV 
channels and are then inserted into the cable plant 166 via 
the forWard laser 160 and circulator 164. The transport 
stream (TS) includes TS packets for each digital channel. 
The TS packets 114 and 120 are shoWn With payload 
corresponding With channel 150, the “SnoW Report” chan 
nel. The TS packets 128, 130 are shoWn With payload 
corresponding With channel 149, the “Movie Review” chan 
nel. Each packet has a 4-byte header that includes a packet 
identi?cation code (PID) and a payload. For packet 114 the 
header 116 and payload 118 are shoWn. The packets are of 
?xed-length, ie 188 bytes long. All packets carrying the 
same elementary stream have the same PID. A sequence 
number in the packet header ensures that the packets are 
decoded in the associated set top box. 

[0034] Each transport stream also includes other TS pack 
ets that contain the program mapping table (PMT) for each 
program and the program association table (PAT) for the 
entire stream. The payload of the PAT packet contains the 
service numbers and corresponding PMT PID numbers for 
each program. The payload of the PMT packet contains the 
program clock reference (PCR) PID and elementary stream 
(ES) PID for the corresponding program (See FIG. 4A). In 
an embodiment of the invention the programs use a common 
PCR stream Which contains timing information for all the 
programs in the TS. 

[0035] The subscriber side shoWs three subscribers each 
With an associated TV, remote control, and set top box 
combination Which are coupled via node 168 to the cable 
plant. TV 182 couples to the cable plant via set top box 186. 
Remote control 184 is used to set the set top box 186 to the 
appropriate selection of either a digital or analog channel. In 
the example shoWn the user has selected the “Movie 
RevieW” channel 149. The set top box 186 periodically 
refreshes its image buffer With the “I” frames contained in 
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the corresponding TS packets. One of those I frames corre 
sponds With image 124 originally generated by the broWser 
instance 122 in the carousel server on the cable headend. The 
contents of the image buffer of the set top box 186 are 
decompressed and displayed on the subscribers TV 182. 

[0036] TV 176 couples to the cable plant via set top box 
180. Remote control 178 is used to set the set top box 180 
to the appropriate selection of either a digital or analog 
channel. In the example shoWn the user has selected the 
“SnoW Report” channel 150. The set top box 180 periodi 
cally refreshes its image buffer With the “I” frames contained 
in the corresponding TS packets. One of those I frames 
corresponds With image 110 originally generated by the 
broWser instance 108 in the carousel server on the cable 
headend. The contents of the image buffer of the set top box 
180 are decompressed and displayed on the subscribers TV 
176. 

[0037] TV 170 couples to the cable plant via set top box 
174. Remote control 172 is used to set the set top box 174 
to the appropriate selection of either a digital or analog 
channel. 

[0038] The practice of the current invention is not limited 
to a cable plant distribution 20 medium. Distribution from 
headend to subscriber could alternately be made by alternate 
Wired mediums such as XDSL or via Wireless mediums such 
as satellite. 

[0039] FIG. 1A shoWs an example of the digital transport 
streams 100A as they are sent to the set-top box 105A. The 
digital transport streams 100A are sent over an analog 
broadcast channel 110A. On the analog channel 110A are a 
series of digital transport streams 100A containing data 
115A. Data may be continually transmitted in the digital 
stream to the set-top box, the digital data may be periodi 
cally sent to the set-top box on the analog channel for static 
content, or the digital data stream may be sent only When 
content information is updated. As shoWn in FIG. 1A there 
are ?ve digital data streams 100A transmitted on a single 
analog broadcast channel 110A. It should be understood that 
more than ?ve digital data streams may be included and that 
?ve digital data streams are shoWn simply for exemplary 
purposes. Each digital transport stream 100A represents a 
separate page of information content for display on a tele 
vision screen. Associated With each digital transport stream 
is an identi?er, such as PID 01, PID 02 etc. Thus, if a user 
tunes into an interactive television station, the user Will be 
presented With a ?rst page (?rst stream) of information 
content (PID 01). The user can then sWitch from one stream 
to another by highlighting an on screen selection indicator 
and pressing a selection button, such as ‘OK’ on a remote 
control. Navigation betWeen icons is accomplished by the 
set-top box Which superimposes the selection indicator onto 
the displayed content and responds to commands, such as 
directional commands, from the user input device. 

[0040] In certain embodiments, the interactive informa 
tion content 115A in the digital transport streams 100A may 
be subscription-based and therefore the digital transport 
streams 100A are encrypted. In such an embodiment, the 
set-top box 105A that is associated With a user’s television 
107A is at least capable of decrypting the digital data in the 
digital transport streams and decompressing the MPEG 
stream. The environment shoWn in FIG. 1 is capable of 
providing an interactive experience for a user that is asso 
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ciated With a television. In one interactive embodiment, the 
set-top box includes a processor and associated computer 
program for receiving requests for neW information content 
that is not included in the digital transport streams. In this 
embodiment, the request is sent from the set-top box to the 
headend. The headend facility can access the neW desired 
information content and can process the information content 
as an MPEG stream Which is then transmitted on an analog 
carrier to the requesting set-top box. This analog carrier may 
be different than the original analog carrier. In such an 
embodiment, the head end Would send a control signal to the 
set-top box, instructing the set-top box to change channels. 
The set-top box Would then change the channel and present 
the neW information content/Web page. The set-top box 
decodes the MPEG stream and displays the information 
content on the user’s television. In certain embodiments, the 
information content may be Web pages from the Internet. A 
user can employ a user input device, such as a keyboard or 
a remote control to traverse the Web page and select links 
that are highlighted. The user transmits a directional com 
mand and the set-top box determines the link that is being 
selected. The set-top box then checks to see if the link is in 
one of the digital streams. For example, a user may select a 

link on a Web page (PID 01) that requests page 4 (PID 04). 
The set-top box can then sWitch to the requested digital 
stream and provide the requested Web page to the user. If the 
link is not part of the digital transport streams, and if the 
cable system is so equipped, a request Will be sent upstream 
to the head end. The head end Will then retrieve the page and 
format the page as a digital transport stream. The Webpage 
associated With the selected channel link Will be transmitted 
to the set-top box on an analog channel. In order to maxi 
miZe bandWidth, links that are located on the requested 
Webpage may be accessed and requested by the Web content 
server. Each of these links and links to links may also be 
encoded as digital transport streams and transmitted on the 
analog carrier as a separate digital transport stream. Thus, in 
such an embodiment, there may be interactivity betWeen a 
user and the information content. The ability to provide 
tWo-Way interactive content is only limited by the number of 
digital transport streams that are associated With each analog 
channel and the number of available analog channels. By 
decreasing the time betWeen the encoding of and the trans 
mission of, a separate Webpage, the cable system can include 
more Web pages on a single analog channel. 

[0041] In certain embodiments, Web content or other 
information content may be presented in a prede?ned format 
rather than as an instance of the Web page in a Web broWser. 
For example, information from a Web page may be acquired 
by the headend facility and formatted for display. This may 
be useful for providing access to neWs, sports, Weather and 
other general information. Different content may be sent as 
different digital transport streams. In such an embodiment, a 
user Would be limited to sWitching betWeen the pages that 
are Within the digital transport streams. As shoWn in FIG. 
1A, the user Would only be able to traverse the ?ve pages 
(PID 01 -PID 05). It should be understood that each category 
may also be provided on a separate analog channel or all of 
the content could be provided on a single analog channel. 

[0042] In other embodiments, the digital transport streams 
are associated With one of the analog channels that are 
broadcasting TV content. For example, While Watching a 
football game, a trigger may be sent from the head end 
indicating that there is additional information content. When 
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the set-top box receives this command, the set-top box 
overlays an indicator on the broadcast TV content indicating 
that there is additional information content, such as, team 
statistics. If the user sends a signal from the user input device 
indicating that the user Would like to vieW the content, the 
set-top box Will sWitch to the appropriate analog channel and 
decode the digital transport stream associated With the team 
statistics. In certain embodiments, the set-top box may not 
need to sWitch analog channels as the digital transport 
streams may be transmitted on the analog channel carrying 
the broadcast information. Thus, information content may be 
associated With television content. The set-top box deter 
mines Which digital stream to sWitch to by mapping data that 
is provided to the set-top box by the headend. This mapping 
data is a look-up table that maps broadcast channels to 
digital transport streams. 

[0043] In certain analog cable systems, the headend only 
transmits information content and does not receive upstream 
data from the set-top box of a user. In these analog cable 
systems, interactivity can still be achieved such that a user 
may make a selection based upon information displayed on 
the user’s television and as a result of that selection, a neW 
display screen With information content is presented on the 
television. As already suggested, the information content 
that is provided as digital transport streams to the set-top box 
may be Web pages from the Internet or other pre-for'matted 
information content. In the folloWing discussion, the infor 
mation content Will be assumed to be Web page, hoWever it 
should be understood that this is done for convenience to the 
reader and other information content may also be used With 
this system for interactivity in a one-Way cable system 
Without deviating from the scope of the invention. 

[0044] In order to provide interactivity in these analog 
cable systems, the interactive content is limited to the 
information content in the multiple digital transport streams 
broadcast on one or more analog channels. Auser selects one 

of the 6 MhZ analog channels that have been assigned by the 
cable provider as an interactive channel. The user is then 
provided With a selection screen that alloWs the user to select 
information content. For example, the user may be capable 
of selecting betWeen information content, such as neWs, 
sports, Weather and traf?c. This selection screen is included 
as one of the digital streams in the digital transport streams. 

[0045] The set-top box is equipped With a processor that is 
capable of receiving commands from a user input device and 
for selecting one of the digital transport streams for decod 
ing based on the selected command. Additionally, the pro 
cessor includes code that alloWs for superimposing an 
indicator on the television 132B as shoWn in FIG. 1B 
Wherein the indicator 130B is a rectangular box that outlines 
a selection 133B. Using the received directional command, 
the processor moves the indicator from one location on the 
television screen to another location and alloWs the user to 
select neW information content by using a ‘selection’ key 
138B on the remote control 137B. As such, the processor has 
an instruction set for deciding on the appropriate digital 
transport stream to decode. In certain embodiments, the head 
end sends mapping data (including PMT, PAT) to the set-top 
box 134B alloWing the set-top box to determine Which link 
(133B,135B,136B,139B,140B)has been selected by as the 
result of a received selection signal from a user input device 
137B. This is especially useful if actual Web pages are 
displayed that do not have links arranged in a grid like 


















