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(57) ABSTRACT 

Television programs are represented by program interface 
objects (PIOs) Within an interactive television system. The 
PIOs provide a visual indicator for quick identi?cation of the 
represented television program, attributes providing infor 
mation concerning the represented television program, and 
actions that may be performed on or in connection With the 
represented television program. The PIOs may be sorted, 

Appl, No,: 09/909,468 ?ltered, and/or managed based on user-provided criteria. 
The PIOs may be communicated betWeen a variety of 

Filed: Jul. 19, 2001 electronic devices and softWare applications. 
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OBJECT REPRESENTATION OF TELEVISION 
PROGRAMS WITHIN AN INTERACTIVE 

TELEVISION SYSTEM 

BACKGROUND 

[0001] 1. Field of the Invention 

[0002] The present invention relates generally to the ?eld 
of interactive television systems. More speci?cally, the 
present invention relates to an object representation of 
television programs Within an interactive television system. 

[0003] 2. Description of Related Background Art 

[0004] Due to the ever-increasing number of channels 
offered by cable television and satellite networks, an elec 
tronic program guide (EPG) has become a common feature 
of many set top boxes (STBs). Conventional EPGs display 
schedule information for television programs in a grid-based 
format. One aXis of the EPG typically corresponds to 
channels or stations, While the other ads corresponds to time 
slots (typically an hour or half hour in length). Rectangular 
elements formed Within the grid represent speci?c television 
programs. 

[0005] While EPGs have numerous advantages over con 
ventional printed guides (such as TV Guide®), EPGs are 
still based on the channel/time slot model, Which is of 
diminishing importance today. For eXample, Where a vieWer 
has access to over 500 channels, he or she is not in interested 
in the fact that the latest episode of Friends® is being shoWn 
on Channel 498. Rather, the vieWer Would simply like to 
knoW When the program is being broadcast and alloW the 
entertainment system to automatically sWitch to the appro 
priate channel. 

[0006] With the advent of digital video recorders (DVRs), 
even the concept of broadcast time is becoming irrelevant. 
Ideally, a vieWer Would like to instruct the entertainment 
system to record the neXt episode of Friends®, Which the 
vieWer can then Watch at a convenient time. 

[0007] Forcing a vieWer to search through a grid consist 
ing, for eXample, of over 500 roWs (corresponding to 
channels) and possibly thousands of columns (correspond 
ing to time slots) is no longer acceptable. Given the Wide 
variety of entertainment options and the limited amount of 
time available to individuals for entertainment, any advance 
ment increasing the convenience of an entertainment system 
Would be highly advantageous. 

[0008] Accordingly, What is needed is a system and 
method that overcomes the problems and disadvantages of 
the prior art. In particular, the system and method should 
provide convenient access to available programming Within 
an entertainment system Without requiring the use of a 
conventional, grid-based EPG. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] Non-exhaustive embodiments of the invention are 
described With reference to the ?gures, in Which: 

[0010] FIG. 1 is a block diagram of a system for deliv 
ering television programs and other forms of content; 

[0011] 
system; 

FIG. 2 is an illustration of an interactive television 
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[0012] FIG. 3 is a block diagram of hardWare components 
of a set top boX (STB); 

[0013] FIG. 4 illustrates a conventional electronic pro 
gram guide (EPG); 
[0014] FIG. 5 is a block diagram of a plurality of program 
interface objects (PIOs) Within a memory of an STB; 

[0015] FIG. 6 is an eXpanded block diagram of a PIO; 

[0016] FIG. 7 is a block diagram of a system utiliZing 
PIOs to represent television programs; 

[0017] FIG. 8 is a user interface for interacting With PIOs; 

[0018] FIG. 9 is a block diagram of various functional 
modules for processing actions associated With a PIO; 

[0019] FIG. 10 is a block diagram illustrating use of a PIO 
to record an associated television program; 

[0020] FIG. 11 is a user interface illustrating visual indi 
cators of PIOs Within a calendar; 

[0021] FIG. 12 is a block diagram illustrating use of a PIO 
to display a previously recorded television program; 

[0022] FIG. 13 is a block diagram illustrating display of 
an attribute of a PIO; 

[0023] FIG. 14 is a block diagram of a system for ?ltering 
a set of PIOs according to user-de?ned ?ltering criteria; and 

[0024] FIG. 15 is a block diagram of a system for trans 
mitting PIOs betWeen interactive television system. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0025] The present invention solves the foregoing prob 
lems and disadvantages by using program interface objects 
(PIOs) to represent television programs Within an entertain 
ment system, such as interactive television system. 

[0026] In one embodiment, each PIO includes a plurality 
of actions and attributes. Actions correspond to various 
operations that may be performed on or in connection With 
the television program represented by the PIO. For eXample, 
one action may schedule the recording of the represented 
television program, While another action may play back the 
represented television program if it Was previously recorded. 
Actions may be embodied as program code, in a machine 
independent format, such as Java or J avascript, that may be 
eXecuted, for eXample, by an STB for an interactive televi 
sion system. 

[0027] Attributes contain information about the television 
program represented by the PIO. For eXample, one attribute 
of a television program may correspond to the program’s 
name, While another attribute may correspond to the pro 
gram’s broadcast time. 

[0028] Attributes may be used to sort, ?lter, prioritiZe, or 
otherWise organiZe a set of PIOs. Moreover, certain 
attributes may be used in the context of certain actions. For 
eXample, an action for recording a television program may 
need to access attributes containing the channel, starting 
time, and running time of the television program. 

[0029] PIOs may be implemented using various technolo 
gies. For instance, a PIO may be implemented as a JavaBean 
object. Alternatively, a PIO may be embodied as a Distrib 
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uted Component Object Model (DCOM) object. The present 
invention is not limited to a particular object format. 

[0030] In one implementation, each PIO also includes a 
visual indicator, such as an icon, Which is displayed in a 
graphical user interface (GUI) to facilitate user interaction 
With the PIO. The GUI may display a plurality of visual 
indicators corresponding to a set of PIOs. Using a remote 
control or other selection mechanism, a user may select a 
PIO by its corresponding visual indicator. Further, a user 
may select an action associated With the PIO, Which then 
may be eXecuted by the STE. 

[0031] In one embodiment, an STB or other system may 
be populated With visual indicators of a set of PIOs selected 
from a larger set of available PIOs. The set of available PIOs 
may be ?ltered based on user-de?ned ?ltering criteria. For 
eXample, a user may ?lter the set of available PIOs for ones 
relating to sporting events. 

[0032] In certain embodiments, PIOs may be transmitted 
betWeen interactive television systems, personal computers, 
mobile devices, and the like. For eXample, a PIO may be 
attached to an e-mail message and sent via the Internet to 
another system Where it may be used to perform various 
actions on, or provide information concerning, a represented 
television program. 

[0033] Thus, PIOs are an alternative mechanism for pro 
viding access to available television programming Within an 
interactive television system, Without the necessity of a 
conventional EPG. A user need not be concerned With such 
details as channel or broadcast time, as Was necessary in 
conventional systems. The user need only select an icon for 
a PIO and select the desired action. 

[0034] Reference throughout this speci?cation to “one 
embodiment” or “an embodiment” means that a particular 
feature, structure, or characteristic described in connection 
With the embodiment is included in at least one embodiment 
of the present invention. Thus, appearances of the phrases 
“in one embodiment” or “in an embodiment” in various 
places throughout this speci?cation are not necessarily all 
referring to the same embodiment. 

[0035] Furthermore, the described features, structures, or 
characteristics may be combined in any suitable manner in 
one or more embodiments. In the folloWing description, 
numerous speci?c details are provided, such as eXamples of 
programming, user selections, netWork transactions, data 
base queries, database structures, etc., to provide a thorough 
understanding of embodiments of the invention. One skilled 
in the relevant art Will recogniZe, hoWever, that the invention 
can be practiced Without one or more of the speci?c details, 
or With other methods, components, materials, etc. In other 
instances, Well-knoWn structures, materials, or operations 
are not shoWn or described in detail to avoid obscuring 
aspects of the invention. 

[0036] Throughout the folloWing disclosure, the term 
“coupled” may be used to refer to components that are either 
directly connected to one another or linked by one or more 

other components. Thus, as used herein, the term “coupled” 
may be synonymous With “in electrical communication 
With” or simply “in communication With.” 

[0037] Referring noW to FIG. 1, there is shoWn a system 
100 for delivering television programs and other forms of 
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content to a plurality of customers. In one implementation, 
the system 100 relies on a broadband communication net 
Work 101, such as a cable netWork. HoWever, as described 
more fully beloW, other netWorks are contemplated, one 
particular eXample of Which is a satellite netWork. 

[0038] In one con?guration, the system 100 includes a 
plurality of set top boXes (STBs) 102 located, for instance, 
at customer homes. Generally, an STE 102 is a consumer 
electronics device that serves as a gateWay betWeen a 
customer’s television 104 and the netWork 101. In alterna 
tive embodiments, an STE 102 may be embodied more 
generally as a personal computer, an advanced television 
104 including STB functionality, or another type of client 
terminal. 

[0039] An STE 102 receives encoded television signals 
and other information from the netWork 101 and decodes the 
same for display on the television 104 or other display 
device (such as a computer monitor, ?at panel display, or the 
like). As its name implies, an STE 102 is typically located 
on top of, or in close proximity to, the television 104. 

[0040] Each STE 102 may be distinguished from other 
netWork components by a unique identi?er, number, code, or 
address, examples of Which include an Internet Protocol (IP) 
address or media access control (MAC) address. Thus, video 
streams and other information may be transmitted from the 
netWork 101 to a speci?c STE 102 by specifying the 
corresponding address, after Which the netWork 101 routes 
the transmission to its destination using conventional tech 
niques. 
[0041] A remote control 106 is provided, in one con?gu 
ration, for convenient remote operation of the STE 102 and 
the television 104. The remote control 106 may use infrared 
(IR), radio frequency (RF), or other Wireless technologies to 
transmit control signals to the STE 102 and the television 
104. Other remote controls are also contemplated, such as a 

Wired or Wireless mouse (not shoWn). 

[0042] Additionally, a keyboard 108 (either Wireless or 
Wired) is provided, in one embodiment, to alloW the cus 
tomer to rapidly enter teXt information into the STE 102. 
Such teXt information may be used for e-mail or instant 
messaging, e.g. teXt-based chat. In various embodiments, the 
keyboard 108 may use infrared (IR), radio frequency (RF), 
or other Wireless technologies to transmit keystroke data to 
the STE 102. 

[0043] Each STE 102 may be coupled to the netWork 101 
via a head-end 110 or other distribution node or broadcast 
center. In the conteXt of a cable netWork, a head-end 110 is 
generally a centrally-located facility Where television pro 
grams are received from a local cable TV satellite doWnlink 
or other source and packaged together for transmission to 
customer homes. In one con?guration, a head-end 110 also 
functions as a Central Of?ce (CO) in the telecommunica 
tions industry, routing video streams and other data to and 
from the various STBs 102 serviced thereby. Head-ends 110 
may be coupled directly to one another or through the 
netWork 101. In some cases, head-ends 110 may be con 
nected via a separate netWork, one particular eXample of 
Which is the Internet 112. 

[0044] The netWork 101 is preferably coupled to one or 
more television sources 114, Which provide television pro 
gramming for distribution to the STBs 102. Preferably, 
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television programs are distributed in an encoded format, 
such as MPEG (Moving Picture Experts Group). Various 
MPEG standards are knoWn, such as MPEG-2, MPEG-4, 
MPEG-7, and the like. Thus, the term “MPEG,” as used 
herein, contemplates all MPEG standards. Moreover, other 
video encoding/compression standards eXist other than 
MPEG, such as JPEG, JPEG-LS, H.261, and H.263. Accord 
ingly, the invention should not be construed as being limited 
only to MPEG. 

[0045] Television programming or its equivalent may also 
be received via the Internet 112 from one or more streaming 
video sources 116. Communication over the Internet 112 is 
accomplished using standard protocols, such as TCP/IP 
(Transmission Control Protocol/Internet protocol) and the 
like. 

[0046] In one implementation, a schedule source 118 is 
coupled to one or both of the broadband communication 
netWork 101 and the Internet 112. The schedule source 118 
preferably maintains schedule information for past, present, 
and future television programs. Throughout the folloWing 
disclosure, the term “broadcast” is not limited to electro 
magnetic transmissions over the air, but contemplates pack 
etiZed transmissions using a netWork, such as the Internet 
112. The schedule source 118 may be implemented using 
any conventional relational or hierarchical database man 
agement system (DBMS) and appropriate server softWare. 

[0047] In one implementation, the schedule source 118 
receives television program schedule information directly 
from the television sources 114 and/or streaming video 
sources 116 via the Internet 112 and/or the netWork 101 
using, for eXample, the hypertext transfer protocol (HTTP) 
or the ?le transfer protocol (FTP). In such embodiments, 
updates of the database may be fully automated. HoWever, 
in other embodiments, the schedule information may be 
obtained from disks, CD-ROMS, tapes, manual entry, etc. 

[0048] While FIG. 1 illustrates a broadband communica 
tion netWork 101, such as a cable netWork, the invention is 
not limited in this respect. A satellite delivery system may 
also be used, such as a direct broadcast satellite (DBS) 
system. A DBS system may include a small 18-inch satellite 
dish (Which is an antenna for receiving a satellite broadcast 
signal); a digital integrated receiver/decoder (IRD), Which 
separates each channel and decompresses and translates the 
digital signal for display by a television; and a remote 
control. 

[0049] Programming for a DBS system may be distrib 
uted, for eXample, by multiple high-poWer satellites in 
geosynchronous orbit, each With multiple transponders. 
Compression (e.g., MPEG) may be used to increase the 
amount of programming that can be transmitted in the 
available bandWidth. 

[0050] A digital broadcast center may be used to gather 
programming content, ensure its digital quality, and transmit 
the signal up to the satellites. Programming may come to the 
broadcast center from content providers (TBS®, HBO®, 
CNN®, ESPN®, etc.) via satellite, ?ber optic cable and/or 
special digital tape. Satellite-delivered programming is typi 
cally immediately digitiZed, encrypted and uplinked to the 
orbiting satellites. The satellites retransmit the signal to 
every earth-station—or, in other Words, every compatible 
DBS system receiver dish at customers’ homes and busi 
nesses. 
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[0051] Some programs may be recorded on digital video 
tape in the broadcast center to be broadcast later. Before any 
recorded programs are vieWed by customers, technicians 
may use post-production equipment to vieW and analyZe 
each tape to ensure audio and video quality. Tapes may then 
be loaded into a robotic tape handling systems, and playback 
may be triggered by a computeriZed signal sent from a 
broadcast automation system. Back-up videotape playback 
equipment may ensure uninterrupted transmission at all 
times. 

[0052] While the folloWing description makes particular 
reference to cable head-ends 110, it should be recogniZed 
that satellite broadcast centers may be used for the same 
purpose. Thus, as used herein, the term “broadcast center” 
may refer interchangeably to head-ends 110 or satellite 
broadcast centers. 

[0053] Referring noW to FIG. 2, there is shoWn an inter 
active television (ITV) system 200 according to an embodi 
ment of the invention. As depicted, the system 200 may 
include an STE 102, a television 104 (or other display 
device), a remote control 106, and, in certain con?gurations, 
a keyboard 108. 

[0054] The remote control 106 is provided for convenient 
remote operation of the STE 102 and the television 104. In 
one con?guration, the remote control 106 includes a Wire 
less transmitter 202 for transmitting control signals to a 
corresponding Wireless receiver 204 Within the STE 102 
and/or the television 104. In certain embodiments, the 
remote control 106 includes a Wireless receiver 204 for 
receiving signals from a Wireless transmitter 202 in the STE 
102. Of course, the Wireless transmitters 202 of the STE 102 
and remote control 106 need not be identical. The same is 
true With respect to the Wireless receivers 204. 

[0055] In one embodiment, the Wireless transmitters 202 
and receivers 204 are con?gured to use radio frequency (RF) 
signals. In other embodiments, infrared (IR) or other fre 
quencies along the electromagnetic spectrum may be used. 
Operational details regarding the Wireless transmitters 202 
and receivers 204 are generally Well knoWn to those of skill 
in the art. 

[0056] The remote control 106 preferably includes a num 
ber of buttons or other similar controls. For instance, the 
remote control 106 may include a poWer button 206, an up 
arroW button 208, a doWn arroW button 210, a left arroW 
button 212, a right arroW button 214, a “Select” button 216, 
an “OK” button 218, channel adjustment buttons 220, vol 
ume adjustment buttons 222, alphanumeric buttons 224, and 
the like. 

[0057] Additionally, the remote control 106, in one con 
?guration, may include a number of buttons speci?cally 
designated for activating various interactive options. These 
buttons may include, for eXample, a “Help” button 226, an 
information button 228, a “Buy” button 230, an e-mail 
button 232, as Well as other buttons 234, 236, 238, 240 
designated to activate speci?c interactive options. 

[0058] The optional keyboard 108 facilitates rapid com 
position of teXt messages. The keyboard 108 includes a 
plurality of standard alphanumeric keys 252 arranged in a 
suitable format. In one con?guration, the keyboard 108 
includes a Wireless transmitter 202, similar or identical to the 
Wireless transmitter 202 of the remote control 106. The 
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Wireless transmitter 202 transmits keystroke data from the 
keyboard 108 to the STE 102. Additionally, the keyboard 
108 may include one or more of the buttons illustrated on the 
remote control 106. 

[0059] Referring noW to FIG. 3, there is shoWn a physical 
block diagram of an STE 102 according to an embodiment 
of the invention. As noted above, the STE 102 includes a 
Wireless receiver 204 for receiving control signals sent by 
the Wireless transmitter 202 in the remote control 106. 

[0060] The STE 102 also includes, in one implementation, 
a netWork interface 302 for communicating With the broad 
band communication netWork 101 via the head-end 110. The 
interface 302 may include conventional tuning circuitry for 
receiving MPEG (Moving Picture Experts Group) packets 
for a selected television channel. The interface 302 may also 
include conventional cable modem circuitry for sending or 
receiving other types of data. For example, the interface 302 
may conform to the DOCSIS (Data Over Cable Service 
Interface Speci?cation) or DAVIC (Digital Audio-Visual 
Council) cable modem standards. 

[0061] In one con?guration, one or more frequency bands 
(for example, from 5 to 30 MHZ) may be reserved for 
upstream transmission. Digital modulation (for example, 
quadrature amplitude modulation or vestigial sideband 
modulation) may be used to send digital signals in the 
upstream transmission. Of course, upstream transmission 
may be accomplished differently for different netWorks 101. 
Alternative Ways to accomplish upstream transmission 
include using a back channel transmission, Which is typi 
cally sent via an analog telephone line, ISDN, DSL, or other 
techniques. 
[0062] The STE 102 also preferably includes a CODEC 
(encoder/decoder) 304, Which serves to encode audio/video 
signals into a netWork-compatible data stream for transmis 
sion over the netWork 101. The CODEC 304 also serves to 
decode a netWork-compatible data stream received from the 
netWork 101. The CODEC 304 may be implemented in 
hardWare and/or softWare. Moreover, the CODEC 304 may 
use various algorithms, such as MPEG or Voice over IP 

(VolP), for encoding and decoding. 

[0063] The STE 102 further includes a memory device 
306, such as a random access memory (RAM), for storing 
temporary data. Similarly, a read-only memory (ROM) may 
be provided for storing more permanent data, such as ?xed 
code and con?guration information. 

[0064] In one embodiment, an audio/video control 
ler 308 is provided for converting digital audio/video signals 
into analog signals for display/playback on the television 
104. The AN controller 308 may be implemented using one 
or more physical devices, such as a separate graphics and 
sound controllers. The A/V controller 308 may include 
graphics hardWare for performing bit-block transfers (bit 
blits) and other graphical operations in order to display a 
graphical user interface (GUI) on the television 104. 

[0065] In some implementations, the STE 102 may 
include a storage device 310, such as a hard disk drive or the 
like. The storage device 310 may be con?gured to store 
encoded television broadcasts and retrieve the same at a later 
time for display. 

[0066] The storage device 310 may also be used in various 
embodiments to store vieWer preferences, parental lock 
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settings, programming preferences, passWords, e-mail mes 
sages, and the like. To aide in transferring this data betWeen 
STBs 102, the storage device 310 may interface With remov 
able storage media such as memory cards, memory sticks, 
CDs, diskettes, and the like. In one implementation, the 
storage device 310 also stores an operating system (OS) for 
the STE 102, such as WindoWs CE® or Linux®. 

[0067] A CPU 312 controls the operation of the STE 102, 
including the other components thereof, Which are coupled 
to the CPU 312 via a bus 314. The CPU 312 may be 
embodied as a microprocessor, a microcontroller, a digital 
signal processor (DSP) or other device knoWn in the art. As 
noted above, the CPU 312 may perform logical and arith 
metic operations based upon control signals generated by the 
remote control 106 and transmitted to the receiver 204. 

[0068] Of course, FIG. 3 illustrates only one possible 
con?guration of an STE 102. Those skilled in the art Will 
recogniZe that various other architectures and components 
may be provided Within the scope of the invention. In 
addition, various standard components are not illustrated in 
order to avoid obscuring aspects of the invention. 

[0069] FIG. 4 illustrates one implementation of a conven 
tional Electronic Programming Guide (EPG) 402. As noted 
above, a typical EPG 402 includes a grid having tWo axes, 
one for time slots 404 and the other for channels or stations 
406. Rectangular elements 408 formed Within the grid 
correspond to speci?c television programs. 

[0070] Generally, the navigation interface for a conven 
tional EPG 402 is aWkWard and ill-suited to entertainment 
systems having more than a feW channels. For example, a 
satellite STB may receive more than 500 channels, requiring 
the user to scroll through many pages of information to 
locate a desired program. Clearly, a conventional EPG 402 
is based on the channel/time slot model, Which is of dimin 
ishing relevance today. 

[0071] For example, Where a vieWer has access to over 
500 channels, he or she is not in interested in the fact that the 
latest episode of Friends® is being shoWn on Channel 498. 
Rather, the vieWer Would simply like to knoW When the 
program is being broadcast and alloW the entertainment 
system to automatically sWitch to the appropriate channel. 

[0072] With the advent of digital video recorders (DVRs), 
even the concept of broadcast time is becoming irrelevant. 
Ideally, a vieWer Would like instruct the entertainment 
system to record the next episode of Friends , Which the 
vieWer can then Watch at a convenient time. 

[0073] In conventional systems, the EPG 402 is generated 
from a text data ?le 410 or the like containing raW schedule 
information. For example, each program element 408 in the 
EPG 402 may correspond to one or more lines in the text 
data ?le 410. Unfortunately, storing raW schedule informa 
tion in this manner severely limits the Way in Which the 
information may be used and communicated. For example, 
each system that receives the text data ?le 410 must be 
programmed to parse and display the information in a 
user-friendly format. The ?le 410, itself, does not include 
code or resources for using or displaying the information. 

[0074] FIG. 5 illustrates an alternative to the conventional 
EPG 402 and in accordance With principles of the present 
invention. In one embodiment of the invention, program 
















