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(57) ABSTRACT 

An interactive entertainment and information system using 
a television set-top box, Wherein pages of information are 
periodically provided to the set-top box for user interaction 
therewith. The pages include associated meta-data de?ning 
active locations on each page. When a page is displayed, the 
user interacts With the active locations on the page by 
entering commands via a remote control device, Whereby 
the system reads the meta-data and takes the action associ 
ated With the location. Actions include moving to other 
active locations, hyperlinking to other pages, entering user 
form data and submitting the data as a form into memory. 
The form data may be read from memory, and the pages may 
be related to a conventional television program, thereby 
providing signi?cant user interactivity With the television. 

Information 
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INTERACTIVE ENTERTAINMENT AND 
INFORMATION SYSTEM USING TELEVISION 

SET-TOP-BOX 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] The present application is a continuation of US. 
patent application Ser. No. 08/882,908 ?led Jun. 26, 1997. 

FIELD OF THE INVENTION 

[0002] The invention relates generally to interactive tele 
vision, and more particularly to an interactive entertainment 
and information system using a cable television set-top box. 

BACKGROUND OF THE INVENTION 

[0003] The existing netWork of coaxial cable television 
Wiring Was once foreseen as providing the primary high 
speed infrastructure for linking computers and computerized 
televisions to sources of information such as the Internet. 
HoWever, it is becoming apparent that the availability of 
such cable-based information access Will not be realized in 
the near term, if ever, particularly as competing high-speed 
transmission media (such as that based on higher quality 
telephone lines, faster modems and ISDN technology) 
become entrenched. Indeed, the current economic climate 
has made it impractical, or at least extremely risky, for cable 
television service providers to replace their existing base of 
possibly tens or even hundreds of thousands of receive-only 
cable set-top converter boxes With computeriZed transmit 
and-receive cable modems. HoWever, such tWo-Way cable 
modems are needed to provide subscribers With interactive 
television and a real-time, high-speed link to information 
services, While simultaneously providing conventional tele 
vision programming thereon. 

[0004] At the same time, it is certain that many cable 
subscribers simply Want loW-cost television programming. 
This leaves cable providers With the dilemma of losing 
subscribers if they raise prices in order to upgrade their 
systems, or being left behind by neW competitors and 
competing technologies if they do not. One solution is to 
convert to neW technologies gradually. For example, con 
ventional television programming can noW be transmitted 
over cable in a digital format, enabling the transmission of 
many more (virtual) channels on the same bandWidth cable. 
Rather than force all subscribers to convert to the digital 
format, hoWever, cable service providers Will transmit a 
mixture of analog and digital signals for a period of time. 
This reduces the total number of channels transmitted to less 
than the maximum possible alloWed by the bandWidth, but 
alloWs the cable companies to keep subscribers Who are 
reluctant to convert. 

[0005] Regarding information services on the television, a 
number of loW-cost devices presently exist for alloWing 
access to information services using a television set instead 
of a computer monitor. HoWever, these devices do not 
approach interactive television, but instead do little more 
than use the television display as an inexpensive monitor 
While connecting to the information service via a conven 
tional, telephone-based modem. As a result, With such a 
device there is no direct connection betWeen programs 
transmitted to a vieWer and interaction With Web pages or the 
like about those programs. For example, a vieWer of a home 
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shopping channel Wishing to purchase a displayed item 
cannot simply do so With the loW cost-device, but instead 
must ?rst connect to the information service (e.g., the 
Internet) via the user’s service provider, ?nd the shopping 
channel’s Web-site (if one exists), ?nd the appropriate item 
(if available on the Web-site) and then place the order. Most 
signi?cantly, these devices tie up a telephone line for long 
periods of time, a signi?cant draWback in many households. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

[0006] Accordingly, it is a general object of the present 
invention to provide an interactive entertainment and infor 
mation system using a cable television set-top box. 

[0007] A related object is to provide the above system 
using existing digital set top boxes Without need for modi 
?cation of the hardWare therein. 

[0008] Another object is to provide a system as charac 
teriZed above that enables a user to hyperlink betWeen pages 
of information. 

[0009] Yet another object is to provide a system of the 
above kind that facilitates an interactive relationship 
betWeen transmitted programming and information pages 
related thereto. 

[0010] A related object is to alloW a user to submit form 
information, including forms related to a vieWed television 
program. 

[0011] In accomplishing those objects, another object is to 
provide a simple to operate, loW cost information service to 
those users desiring same. 

[0012] Still another object is to provide a system of the 
above kind that is ?exible and extensible. 

[0013] Brie?y, the present invention provides an interac 
tive television system including a head-end having means 
for injecting video information into a transmission medium. 
The video information includes a plurality of page images. 
Detection means at a subscriber end, such as hardWare and 
softWare in a cable set-top box in conjunction With a remote 
control device, detect a ?rst request to display one of the 
plurality of page images. Upon detection of the ?rst request, 
the box selects and displays the page image, Wherein the 
page image includes at least one active location, such as a 
link, having an action corresponding thereto. The detection 
means further detects a second request to take the action that 
corresponds to the active location, Whereupon the action is 
taken. For example, a neW page might be displayed When a 
link is selected. The video information includes meta-data or 
the like associated thereWith for providing information about 
the active location and the action to be taken upon selection 
thereof. Other actions may include those related to form 
entry and submission of form data. 

[0014] Other objects and advantages Will become apparent 
from the folloWing detailed description When taken in con 
junction With the draWings, in Which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 is a block diagram representing a cable 
television system in Which the present invention may be 
incorporated; 
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[0016] FIG. 2 is a block diagram representing a head-end 
of a cable television system in accordance With the present 
invention; 
[0017] FIG. 3 is a block diagram representing a digital 
set-top box for receiving cable transmissions at the sub 
scriber end of the cable television system of FIG. 1; 

[0018] FIG. 4 is a diagram of an exemplary remote control 
device for providing user-commands to the digital set-top 
box of FIG. 3; 

[0019] FIGS. SA-SB comprise a How diagram represent 
ing the general steps taken by a broWser to access an 
information service in accordance With one aspect of the 
present invention; 

[0020] FIG. 6 is a representation of an exemplary page 
image having page elements thereon; 

[0021] FIG. 7 is a How diagram representing the general 
steps taken by a broWser to display a page; 

[0022] FIG. 8 is a representation of an exemplary page 
image having form elements thereon; 

[0023] FIG. 9 is a representation of the logical organiZa 
tion of program elements, including page images, Within 
programs; 

[0024] FIG. 10 is a block diagram representing server 
components for injecting page information into the cable 
transmission; 

[0025] FIG. 11 is a How diagram representing the general 
steps taken to construct a carousel of pages; and 

[0026] FIG. 12 is a block diagram representing the author 
ing of a page for the information service. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

I. OvervieW 

[0027] A basic feature of the Information Service archi 
tecture described beloW is the ability to deliver a stream of 
MPEG still images, or image pages, to a cable user (sub 
scriber). Associated With these high-quality pages is a set of 
meta-data describing links to other pages along With a 
limited set of side effects and actions. The user can select 
and activate the links With a hand-held remote control, 
thereby interacting With the pages of information displayed 
on the television screen. 

II. The Head-End 

[0028] Turning to the draWings and referring ?rst to FIG. 
1, there is shoWn a system generally designated 20 into 
Which the present invention may be incorporated. In general, 
the system 20 transmits signals comprising video and audio 
information from a cable head-end 22 onto a coaxial cable 
transmission medium 24, the signals being received at a 
plurality of subscriber locations 26l-26n. Signal boosters 
(not shoWn) may be provided for amplifying and distributing 
the signals to the plurality of locations. At least one of the 
subscriber locations, such as the location 261, includes a 
digital set-top box 28 or the like equipped to convert the 
transmitted signals into signals capable of being received by 
a standard (e.g., NTSC) television set 30 for displaying 
video images and/or outputting audio to a consumer end 
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user. Of course, the present invention does not require 
coaxial cable as the physical transmission medium, as sig 
nals can alternatively be transmitted over any transmission 
medium, including Wireless means such as so-called “Wire 
less cable” broadcasts, digital satellite communication, and 
so on. 

[0029] As shoWn in more detail in FIG. 2, the head-end 22 
includes a head-end LAN 32, including a doWnload server 
34 and an access control server 36, for controlling the 
operation of the head-end 22 via an Ethernet connection 38 
to the various components therein. One of the components 
connected to the LAN is a satellite integrated receiver/ 
transcoder 40, Which, as is knoWn, receives and encodes 
digital television programming signals such as originating 
from microWave broadcasts received via a satellite antenna 
(dish) 42. One such receiver/transcoder 34 is manufactured 
by General Instrument Corporation, Model No. IRT 1000, 
and outputs tWenty-seven megabits per second (27 Mb/s) 
MPEG2 transport streams modulated onto a forty-four 
megahertZ intermediate frequency carrier. In turn, the 
MPEG2-encoded transport streams are received by an inter 
mediate frequency to radio frequency (IF/RF) upconverter 
44, (General Instrument Corporation, Model No. C6U), 
Which modulates the streams onto six megahertZ (analog) 
channels and injects the signals onto the cable transmission 
medium 24. With multiplexing of multiple, packetiZed digi 
tal signals per six megahertz analog channel, hundreds of 
digital channels may be injected onto a single coaxial 
medium, although at present a mixture of analog and digital 
channels Will likely be transmitted. 

[0030] According to one aspect of the invention and as 
described in more detail beloW, in addition to conventional 
television programming, the cable head-end 22 outputs a 
plurality of still images, or information pages to information 
service subscribers. To this end, the cable head-end 22 
includes an information server 46. The primary function of 
this head-end server 46 of the Information Service is to 
receive and store page-data and carousel management infor 
mation from content providers, and then to inject the page 
images onto the local cable system, i.e., produce a real-time 
carousel data stream for modulation onto a six megahertz 
channel of the transmission medium 24. The server 46 may 
have the page image data permanently stored therein, but 
typically Will regularly doWnload at least some of the page 
image data from an external data source 48 such as the 
Internet. As described beloW, the subscriber can interact With 
the digital set-top box 28 to selectively display the various 
page images on the screen of the television set 30. 

[0031] More particularly, the information service server 
includes a carousel delivery application 49 for delivering a 
carousel 50 (FIG. 2) of rendered HTML page images to the 
set-top box 28 along With meta-data for each page. Each 
page image consists of a single frame MPEG2 video 
sequence that is capable of being decoded by an MPEG 
video decoder 52 in the set-top box 28 (FIG. 3). The 
meta-data for each page describe the structure and contents 
of the page image. As described above, the carousel 50 of 
page images and meta-data are delivered to a client set-top 
box 28 as a standard MPEG2 Transport Stream, broadcast 
in-band over a six MHZ NTSC channel. 

[0032] The preferred head-end interactive information 
server 46 comprises a rack-mounted personal computer, 
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including an Intel Corporation P6 200 megahertz (or better) 
central processing unit, 128 megabytes of RAM, a tWo 
gigabyte or larger hard disk drive, and an ISDN or better 
connection to the external data source (Internet) 48. The 
server 46 also includes an Ethernet connection 38 to the 
local head-end LAN 32, and a TAXI (serial protocol) 
interface card 54 (FIG. 2) along With an appropriate TAXI 
driver 55 therefor. The operating system is WindoWs NT 
Server 4.0. Although only one such server 46 is necessary 
for a typical head-end 22, tWo information service servers 
may be installed in a head-end for purposes of increased 
reliability based on redundancy. For redundant systems, the 
NT Servers Will run Microsoft Clustering softWare. 

[0033] As shoWn in more detail in FIG. 2, to inject the 
signals, the information server 46 is connected via its taxi 
interface card 54 (on copper) to an in-band data modulator 
56 connected to an intermediate frequency to radio fre 
quency upconverter 58. The preferred in-band data modu 
lator 56 is manufactured by General Instrument Corporation, 
model number IM-1000, Which accepts 27 Mb/s transport 
streams from the information service server 46 and encodes 
and modulates those signals to a 44 MHZ intermediate 
frequency. As With the redundant servers, there may be tWo 
IM-1000 in-band data modulators. 

[0034] A second IF/RF Upconverter 58 (General Instru 
ment Corporation, Model No. C6U) converts the 44 MHZ 
intermediate signal to an RF signal and injects the RF signal 
into the cable system’s transmission medium 24. In this 
manner, the 27 Mb/s MPEG2 transport streams containing 
page images originating from the information server 46 are 
modulated onto a six megahertZ analog channel for recep 
tion by subscribers. 

[0035] Lastly, the head-end 22 includes an out-of-band 
data multiplexor 60 (General Instrument Corporation, 
Model No. OM-1000) Which is a required component of 
virtually any head-end 22. As is knoWn, the out-of-band data 
multiplexor 60 may be used by the present information 
service to communicate information service-related data to 
the cable netWork. This data, including channel maps and 
possibly email as described beloW, is routed through the 
cable nation data center, and is thus only indirectly related 
to the operation of the information service head-end 22. 

III. The Subscriber End 

[0036] A. HardWare 

[0037] Turning to the subscriber end of the system 20, as 
best shoWn in FIG. 3, the preferred set top box 28 is a digital 
set top box manufactured by General Instrument Corpora 
tion, Model No. DCT-1000. Although not necessary to the 
invention, it is signi?cant that With this particular set-top box 
the hardWare is unmodi?ed, so that the existing base of 
publicly distributed set-top boxes may implement the Infor 
mation Service Without requiring upgrade servicing or 
replacement. HoWever, to provide the service in accordance 
With the present invention, the operation of the box 28 is 
modi?ed by additional softWare doWnloaded thereto. Such 
softWare includes a broWser 62 Which communicates With an 
operating system 64 of the box 28 by placing calls through 
an application programming interface (API) 66, as described 
in more detail beloW. 

[0038] As shoWn in FIG. 3, the digital cable box 28 
includes an in-band tuner 70 and an out-of-band tuner 71, 
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along With appropriate demodulators 72 and 73, respec 
tively. A microprocessor 74 controls the tuning operation of 
the tuners 70 and 71 based on commands received from a 
subscriber via an input device such as a keypad or an 
infrared remote control device 76, as described beloW. To 
this end, the set-top box 28 includes an infrared sensor 78 
connected to an infrared receiver 80 Which provides the 
command signaling information to the microprocessor 74. A 
memory system 82 includes the VRTX operating system 64 
stored therein, and preferably comprises a combination of 
volatile dynamic RAM 84 and non-volatile RAM 
(NV RAM) 86. 
[0039] In accordance With digital broadcasts Wherein digi 
tiZed channels are multiplexed as data packets onto a six 
megahertZ analog channel, the set-top box 28 also includes 
at least three packet identi?cation (PID) ?lters 88-90 to 
extract the appropriate encoded data packets for a user 
selected digital channel. Based on the user-selected display, 
audio and other requirements, the microprocessor 74 Writes 
an identi?cation value to each of the PID ?lters 88-90, 
Whereby the ?lters 88-90 pass only those packets corre 
sponding to that value. As shoWn in FIG. 3, one of the PID 
?lters, ?lter 88, provides the ?ltered packets to an audio 
decoder 92 Which decodes the digital audio data (encoded 
according to the AC3 format), While another PID ?lter 90 
provides ?ltered packets (MPEG2 encoded) to the video 
decoder 52. 

[0040] As can be readily appreciated, in addition to line 
level audio and video outputs, the resulting video signal may 
be output from the set-top box 28 With separate luminance 
and chrominance signals (SVHS format). As is typical, the 
set-top box 28 may also contain a modulator (not shoWn) for 
combining the audio and video signals onto a modulated 
carrier channel such as channel 3 or 4, for compatibility With 
television sets not having separate audio and video inputs. 

[0041] A third PID ?lter 89 is provided to extract in-band 
and out-of-band data directed to the operation of the set-top 
box 28. A packet processor 94 handles those packets. The 
set-top box is also equipped With an on-screen display frame 
buffer (OSD) 96 capable of superimposing alphanumeric 
characters, other symbols and bitmap graphics over a dis 
played image. To accomplish this superimposition, an over 
lay 98 is provided to appropriately combine the video 
outputs of the video decoder 52 and the OSD 96. 

[0042] The cable box 28 functions When the user provides 
an appropriate and valid command to the cable box 28. For 
example, in response to a digital channel selection com 
mand, the microprocessor tunes the in-band tuner 70 to an 
appropriate analog channel based on the digital channel 
selected by the subscriber. If a digital channel Was selected, 
a table or the like stored in the memory 82 determines the 
analog channel that carries the digital channel’s packets, 
along With the packet identi?cation numbers corresponding 
to that channel, for Writing into the PID ?lters 88 and 90. 
Once the PIDs have been Written, the audio and video 
decoders 52 and 92 Will receive the appropriate packets and 
decode and output appropriate signals. As described beloW 
With reference to the present invention, some of the packets 
Will include page images associated With the information 
service. 

[0043] The subscriber also Will be provided With an input 
device, such as the hand-held remote control 76 best shoWn 
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in FIG. 4. The preferred input device 76 includes four 
directional (up, doWn, left and right cursor) buttons, 1001 
1004 respectively, and a “SELECT” button 102. The remote 
control 76 may include a dedicated button, chosen as the 
“A” button 104 of FIG. 4, Which may be used to enter the 
information service in one alternative scenario described 
beloW. The preferred remote control input device 76 Will 
also provide the normal complement of TV-related buttons 
including a numeric keypad 106, volume adjustment, chan 
nel adjustment, mute and so on. Other buttons such as those 
for control of a videocassette recorder also may be provided. 
The remote control is preferably Wireless, e.g., an infrared or 
RF-based remote control, but of course alternatively may be 
Wired. Moreover, alternate input devices need not be remote, 
but may for example, be provided as a keypad (not shoWn) 
on a set-top box. 

[0044] B. The BroWser 

[0045] In accordance With one aspect of the invention, the 
user utiliZes the set-top box 28 to enter and interact With the 
Information Service. To this end, the broWser 62 has been 
doWnloaded into the memory 82 of the set-top box 28, along 
With APIs 66 for interfacing the broWser 62 to the operating 
system 64 of the set-top box 28. The operation of the 
broWser 62 is generally described herein With reference to 
the How diagram of FIGS. 5A-5B. 

[0046] In one scenario, When the subscriber, via the 
remote control 76, tunes to a speci?ed (and otherWise 
unused for programming) channel reserved for the Informa 
tion Service, the broWser 62 provides the subscriber With a 
page image having page elements displayed thereon includ 
ing links to other information. The page images are obtained 
from the external data source 48, ordinarily the Internet, and 
are Hypertext Markup Language (HTML) pages provided 
by a third party that have been converted to an intermediate 
format as described beloW. For example, television stations, 
advertisers, pollsters and the like may obtain rights to have 
one or more page images transmitted on the cable medium 
24 for potential vieWing by the consumer end-user. 

[0047] As shoWn by steps 500-502 of FIG. 5A, the initial 
page image is preferably a default (home) page that is 
displayed When this particular Information Service channel 
is selected. Another page based on information knoWn to the 
system, such as a page corresponding to the previous chan 
nel being vieWed by the user, may be displayed When the 
user enters this channel. Although not necessary to the 
invention, it is feasible that more than one such channel may 
be provided for entering the information service, With a 
potentially different initial page for each channel. 

[0048] By Way of example, the image 108 of FIG. 6, 
including a number of links 1101-1105, may be the default 
page displayed When channel 99 is selected. For visibility 
purposes, the cable box 28 utiliZes the on-screen display 
(OSD) 96 to draW focus (e.g., denoted in FIG. 6 by the 
visible ring, i.e., box 112 or the like) on one of the links 
When the page 108 is displayed. Other elements Which can 
be focused are shoWn in FIG. 6 as being surrounded by 
dashed boxes (not ordinarily visible to an actual user). As 
shoWn by step 504, the broWser 62 then Waits for a command 
from the user. One such command is entered as the user 
presses one of the directional cursor buttons 1001-1004 on 
the remote control 76 (FIG. 4). 
[0049] As detected by step 504 and 506, When the user 
presses a directional cursor button 1001-1004, at step 508 the 
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broWser 62 reads the meta-data associated With the dis 
played page to determine hoW to adjust focus, (described 
beloW), and then draWs the focus at the next location at step 
510. In this manner, the user tabs through the links 1101 
1105, changing the focus until a desired link is focused. 
Then, using the SELECT button 102 (FIG. 4) of the remote 
control 76, (as detected by steps 504 and 512 of FIG. 5A), 
the user commands the broWser 62 to take an action asso 
ciated With the focused link. Examples of some possible 
actions are represented in FIG. 5B, and include hyperlinking 
to another display page, ?lling in a check-box, submitting a 
form, and so on as described in more detail beloW. 

[0050] If the user pushes the “A” button 104 on the remote 
control 76, step 514 detects this command. Since the user 
entered the Information Service via the service’s speci?c 
channel, step 516 returns the user to step 502 Which displays 
the default page of the Information Service. In other Words, 
pressing the “A” button in this scenario returns the user to 
the home page of the service. The user exits the service in 
this scenario by entering another channel, as detected by step 
518. 

[0051] In another scenario, the user is Watching program 
ming on a speci?c channel that participates in the Informa 
tion Service. If the user pushes the “A” button 104 on the 
remote control 76 (FIG. 4) at any time While vieWing such 
a participating channel, as detected by step 500, an initial 
page image (the “top-level” page) corresponding to that 
channel is displayed (step 520), along With links to other 
pages. For example, (assuming station participation), a user 
vieWing ESPN Will be shoWn an ESPN top-level page When 
the “A” button 104 is pressed. As before, if the top-level 
page provides links, the user can select from among those 
links and jump to other pages from that top-level page, but 
in this scenario those links ordinarily connect to only a small 
number of pages that are recogniZed as being “tied” to the 
original video channel. The user can exit the service by 
changing to another channel (step 518), or by again pushing 
the “A” button 104 (step 514). Note that in this scenario, step 
516 does not display the home page When the “A” button is 
detected, but instead branches to step 522 Where the set-top 
box is returned to the previous channel and the service is 
exited. 

[0052] Moreover, if the service Was entered via the “A” 
button 104 (FIG. 4), the act of changing the channel resets 
and exits the Information Service. For example, if a page 
image page corresponding to a participating channel is being 
displayed, and the user changes to another channel but then 
returns to the original channel, the video program of the 
original channel Will be displayed, not the page correspond 
ing thereto. 

[0053] Note that if another command is entered, (e.g., a 
PLAY command corresponding to a video recorder), the 
command can be handled by the broWser 62 as desired. For 
example, the command can be treated like a channel selec 
tion (exiting the service) or just ignored. Steps 524-526 are 
shoWn to generally represent receipt of such a command. 

[0054] In any event, if the user selects a page in the service 
and does not immediately select a link, it is possible for the 
page image to be updated at a frequency equal to the 
maximum initial latency of the carousel 50. At present, a 
nominal maximum latency for an image to cycle back for 
display is about eight seconds, but this is variable depending 
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on the amount of carousel bandwidth dedicated to a given 
page. More particularly, a frequently accessed page may be 
placed in the carousel 50 more than once at spaced-apart 
locations to reduce the latency for that page by increasing its 
frequency therein. For example, the service home page may 
be placed in the carousel 50 four times, providing a maxi 
mum latency of approximately two seconds for that page. 

[0055] To facilitate the user interaction, once the service 
has been entered and a page is displayed, (step 502 or step 
520), using the OSD 96, the browser 62 in the digital set-top 
box 28 draws focus on the ?rst page element listed in a 
FocusDescriptor list in the meta-data (described below) 
associated with that page. The geometry (shape) of the 
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device 76. For remote controls lacking direction keys, a 
single button can be used to tab through the links, in which 
event the order in which the focus descriptors occur in the 
focus descriptor list determines the focus chain. 

[0057] In either arrangment, while focus is rendered on a 
particular element, the user may select that element by 
pressing the SELECT button 102 on the remote control 76 
(step 512), or an equivalent button (e.g., ENTER button) 
available on other devices. Regardless of how selected, 
when the element is selected, the browser 62 takes an 
appropriate action. The following table summarizes the 
actions taken by the browser for various types of page 
elements. 

Drawing 
Element Tag Required Browser action 

Text <A HREF=url> Focus On selection jump to page indicated by URL. 
Anchor anchor text 

</A> 
Image <A HREF=url> Focus On selection jump to page indicated by URL. 
Anchor <IMG SRC=url> 

</A> 
Client <AREA SHAPE=shape Focus On selection jump to page indicated by URL. 
Image COORD=coord 
Map HREF=url> 
Automatic <META HTTP- None Jump to page indicated by URL automatically 
Hyperlink EQUIV= after delay (in seconds). 

REFRESH 
CONTENT=”delay; 
URL=url”> 

Guide <A HREF=url> Focus On selection pass the URL string to the 
Hyperlink GUIDE GUIDE. 

</A> 
One <INPUT Focus Echo numerals when they are entered on the 
Line Text TYPE=TEXT> “0”J‘9” keypad. No action on selection. 
Password <INPUT Focus Echo “*” when numerals are entered on the 

TYPE=PASSWORD> “*” keypad. No action on selection. 

Radio <INPUT Focus On selection mark the button as checked and 
Buttons TYPE=RADIO> Check clear other buttons that are part of the button 

group. 
Check- <INPUT Focus On selection mark the checkbox as checked. 
Box TYPE=CHECKBOX> Check 
Submit <INPUT Focus On selection post the form query string for 

TYPE=SUBMIT> Border upload. Jump to the URL speci?ed by the 
DESTINATION attribute in the <FORM> tag. 

Reset <INPUT Focus On selection reset the form elements. 
TYPE=RESET> Border 

Image <INPUT Focus On selection Post the form query string for 
TYPE=IMAGE> upload. Jump to the URL speci?ed by the 

DESTINATION attribute in the <FORM> tag. 
Hidden <INPUT None Not selectable 

TYPE=HIDDEN> 

indicator (i.e., the focus ring) drawn by the OSD 96 is also 
determined by information in the FocusDescriptor list. It is 
also feasible to specify the color, shading and the like of the 
focus ring in the meta-data. 

[0056] As described above, the user may change the focus 
via the direction buttons 1001-1004 on the remote control 76, 
whereby the focus is re-drawn on the appropriate element 
(step 510). More particularly, the order of changing focus in 
response to a directional button, i.e., the focus chain, is 
speci?ed by the focus descriptors that are carried in the page 
meta-data. The focus descriptors explicitly specify where 
focus should be next drawn when the user depresses the up, 
down, left or right buttons 1001-1004 on the remote control 

[0058] To select and display a carousel page, the browser 
62 generally follows the steps set forth in the ?ow diagram 
of FIG. 7. First, as represented by step 700, the browser 
determines a page to display, i.e., a default page or a linked 
page. At step 702, the browser 62 references meta-data 
associated with that page to determine the page group to 
which that page belongs, and the digital channel correspond 
ing thereto. As described in more detail below, a one-to-one 
mapping exists between a page group and a digital channel, 
and nine-to-one mapping exists between carousel pages and 
digital channels. 

[0059] Cable boxes typically provide APIs 66 to control 
the tuner and selection of program elements in the MPEG2 
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stream. The browser 62 uses such an API (in the APIs 66) to 
specify the digital channel corresponding to the appropriate 
page group on the carousel 50, Whereby the microprocessor 
74 in the set-top box 28 tunes the in-band tuner 70 to the 
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[0062] The broWser 62 supports a subset of HTML 
anchors. The processing of each type of anchor is described 
beloW. The folloWing table gives a brief summary of anchors 
supported by the Information Service. 

Attribute Drawing 
Element Tag Support Support Limits Required Notes 

Text <A HREF=url> Yes Focus Speci?es text 
Anchor anchor text hyperlink. HREF 

</A> indicates destination. 
Image <A HREF=url> Yes Focus Speci?es image 
Anchor <IMG SRC=url> hyperlink. HREF 

</A> indicates destination. 
Client <IMG SRC=url Yes Focus Speci?es client-side 
Image USEMAP=map> imagemap. HREF 
Map <MAP NAME=map> indicates destination. 

<AREA SHAPE=shape 
COORD=coord 
HREF=url> 
</MAP> 

Server <A HREF=CGIurl> No Use client-side image 
Image <IMG SRC=url map. 
Map ISMAP> 

</A> 
Automatic <META HTTP- Yes Hyperlink speci?ed 
Hyperlink EQUIV= 

REFRE S H 
CONTENT=”delay; 

by URL is 
automatically taken 
after delay (in 
seconds). 

SLIDES HOW=YES 

appropriate carrier (step 704) and selects the program (Ser 
vice) corresponding to the desired page group (step 706). 
Note that the mapping betWeen digital channels and carousel 
page programs is ?xed. Next, at step 708, the broWser 62 
selects the program element (service component) containing 
the carousel page for display, and uses an API (or the like) 
to select the Video Program Element for display (step 710). 
As a result of this step, the PID is Written to the PID ?lter 
90 and the page image is decoded and displayed by the 
hardWare. 

[0060] At step 712, the BroWser 62 selects the program 
element that carries the meta-data for the page group. Cable 
boxes may provide an API for this function, this time to 
acquire an identi?er for the page meta-data. At step 714, the 
broWser 62 reads the page meta-data, Which, as described in 
more detail beloW, includes a record for each element on the 
page. Each element record includes information such as the 
geometry of focus for that element and other information 
speci?c to that element. For anchor elements, (described 
beloW), the record includes the digital channel and program 
element for the page to Which the link refers. Note that the 
carousel 50 contents are completely described by the car 
ousel meta-data, Which is carried in-band. No out-of-band or 
backchannel data transmission is required to navigate 
betWeen pages in the carousel 50. 

[0061] After the meta-data has been read (step 714) by the 
broWser 62, at step 716, the broWser 62 draWs focus on the 
default link as speci?ed by the page meta-data. At this time, 
the page is ready for user-interaction. For example, as 
described above, the broWser 62 draWs focus on other links 
as they are tabbed to by the user, according to the focus chain 
speci?ed in the page meta-data. 

[0063] The focus geometry for anchors and areas in 
imagemaps are speci?ed in the page meta-data. The broWser 
62 uses this information to draW focus on hyperlinks and to 
select other pages for display When hyperlinks are selected. 
The page meta-data also specify the focus chain. At present, 
the broWser 62 handles text anchors, image anchors, and 
areas Within imagemaps identically. Thus, When the user 
moves focus to a hyperlink, the broWser 62 simply draWs 
focus, using the OSD 96, on some region of the screen as 
indicated by geometry information in the page meta-data. 
When the user selects the link, the broWser 62 changes the 
display to the destination page as indicated by the link data 
in the former page’s meta-data. 

[0064] At present, it is not possible to specify explicitly 
that an anchor Within a page should receive initial focus. 
Instead, the ?rst anchor or imagemap in the HTML source 
Will be the element that receives initial focus When a page is 
?rst displayed. Within an imagemap the order of the 
<AREA> tags Will determine the order of focus Within that 
imagemap. The order of the <IMG> tag Within the HTML 
source Will determine Where the imagemap anchors Will 
occur in the focus chain. Note that it is possible to edit the 
focus chain for a page at page conversion time, (described 
beloW), in order to achieve results that cannot be generated 
simply in an HTML source. 

[0065] Automatic hyperlinks are alloWed, in Which after 
the page is displayed and the delay (speci?ed in meta-data) 
has elapsed, the broWser 62 displays the page to Which the 
hyperlink refers. As before, the page meta-data of the former 
page includes information that the broWser 62 uses to select 
the destination page for display. Nothing is rendered in 
response to an automatic hyperlink. 




























