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(57) ABSTRACT 

A custom handheld system, or system to adapt a personal 
mobile computing device, such as a handheld Personal 
Digital Assistant (PDA) or cellular telephone, to enable a 
user to enact and revieW media choices through Wireless 
control of media-playing devices by the handheld device, 
and to present media directories on its display. Access to 
information that enables content directory choices, such as 
TV program schedule items or CD music track titles, is 
provided through the native Internet, modem, or other 
network connectivity of the handheld device. The system 
provides for uniform interfaces for control and content 
choices on different media player devices, and provides 
Ways to use the limited handheld device’s physical button 
interfaces to enable audio muting and personalized content 
sur?ng With one hand, Without requiring use of the handheld 
device’s stylus or touch sensitive display screen. The hand 
held directories may present personalized vieWs of media 
choices based on a user’s past choices, other pro?le ele 
ments, and information from networked and Internet data 
bases. 
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PROGRAM SELECTOR AND GUIDE SYSTEM AND 
METHOD 

RELATED APPLICATION 

[0001] This application claims priority under 35 USC 
§§119 and 120 of US. Patent Application Serial No. 60/258, 
115, ?led Dec. 22, 2000 and entitled “Program Selector and 
Guide in Personal Mobile Appliance”. 

FIELD OF THE INVENTION 

[0002] This invention relates generally to the ?eld of 
handheld portable devices, and in particular to the use of 
such devices to enhance interactive program selection by 
integrating interactive dynamic media directory (e.g., elec 
tronic program guide or EPG) and device control (e.g., 
remote control) functionality into such devices. 

BACKGROUND OF THE INVENTION 

[0003] Though modern consumers have an increasing 
range of media choices—typically tens or hundreds of TV 
program, movie, and music choices—the current generation 
of equipment and control makes it increasingly difficult to 
manage them. Most consumer media devices require users 
either to enter numeric codes to make choices, or to “surf” 
sequentially through unWanted choices until they ?nd What 
they Want. To enjoy a particular TV program like “The 
Sopranos”, a user typically must recall or refer to a program 
schedule and enter a channel number into a TV remote 
control. The same user, With a multi-CD player holding 
hundreds of CDs, may never need to handle a CD again— 
but to access “Beat It” on the “Thriller” CD, that user may 
have to refer to a Written list of those hundreds of CDs and 
songs and enter Disk#4, Track #5 into a different remote 
control. The alternative to such numeric control is to surf 
sequentially through items in a non-optimal order—such as 
the channel lineup order of a cable TV provider, or the 
sequence in Which CDs and DVDs have been loaded into a 
multi-disc player. 

[0004] Such aWkWard interfaces, large and groWing num 
bers of choices, and limited displays combine to make 
program selection dif?cult. As neW devices offer consumers 
more program choices in a variety of media formats (from 
channels of cable, satellite and over-the-air broadcast tele 
vision, to large collections of movies on VHS tapes and 
DVD discs, and songs on radio, CD, and MP3 players, and 
the groWing availability of on-demand and Internet pro 
gramming and related information), it is becoming even 
more dif?cult to manage these ever-increasing program 
choices With the simple numeric, channel- and sur?ng-based 
interfaces found on today’s remote control devices. 

[0005] In the same consumer media conteXt, the groWing 
number of remote control devices, one for each media 
playback component, makes the media management com 
pleXity problem Worse. The user may need to ?nd or keep 
track of separate remote controls for the TV, the cable/ 
satellite boX, CD player, radio receiver, DVD player, DVR 
digital video recorder/player, VCR, camera, and perhaps 
other devices such ampli?ers. In general, these controls 
operate at the device level (channel, track, disk number or 
tuning frequency) rather than by directly offering program 
title information, since the remote control lacks a display. 
Moreover, the user must learn and knoW all the remote 
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controls’ interfaces, Which may be from different manufac 
turers and have inconsistent designs. “Universal” remote 
controls aimed at this problem can enable control of multiple 
media devices from one handheld device, but often are not 
a total solution: they lack any content directory display, can 
not be readily upgraded, and generally remain in one room 
Where they have been con?gured for one set of devices. 
They are customiZed to devices in a home or room, not to an 

individual’s media content preferences. Portable and cellular 
telephones constitute yet another device to carry, ?nd, or 
lose, With their oWn numeric interfaces and directories. 

[0006] Each cable or satellite TV service and broadcast 
region has its oWn channel lineup and directory of currently 
available programs. Cable, satellite, and digital video 
recording providers typically offer one or more electronic 
program guides (or EPGs) for revieWing choices. These 
generally use the TV screen to display current and upcoming 
program choices. Typically cable TV systems dedicate a 
video channel to offer a static, scrolling directory that shoWs 
just a feW choices at a time. Such a guide may require users 
to Wait for several frustrating minutes to learn What is 
available on a particular channel, as they passively vieW 
fragments of the list of choices in a sequence and timing 
dictated by the cable TV provider. On some digital TV 
systems, interactive versions of these EPGs run on a tuning 
device near the television knoWn as a set-top boX, using data 
provided through the cable or satellite TV service, that let 
the user control some elements of the guide such as scroll 
ing. These set-top based EPGs also shoW the guide on the 
TV screen, interrupting or partially occluding the program 
content itself While selections are made using a remote 
control. While such sharing of valuable screen real estate 
might make sense for device con?guration (performed infre 
quently and typically While users are not vieWing program 
content), it makes less sense for user interaction With a 
media directory such as an EPG, Which is often While users 
are Watching program content. In groups, a user revieWing 
the electronic guide for an upcoming or alternative program 
Will interfere With the other vieWers’ eXperience of the 
current program, as Well as their oWn. 

[0007] Previous efforts to provide electronic guides to 
television programs include a variety of Electronic Program 
Guides (EPGs) and Interactive Program Guides (IPGs), for 
vieWing and selecting program choices With a remote con 
trol, Which communicates With a television or set-top boX by 
sending infrared signals to change channels and select a neW 
program. In these solutions the television screen is used as 
the guide display, so the guide partly or completely covers 
the TV screen, degrading or interrupting any other program 
vieWing, particularly for other vieWers Who may not be 
operating the guide. Moreover, these on-screen guides have 
groWn more unWieldy as the number of television channels 
and choices available via cable or satellite has groWn from 
a feW to a feW hundred channels. Like a paper guide, a 
typical EPG requires the user to enter a 2-digit or 3-digit 
channel number to enact a vieWing choice. In contrast, some 
IPGs alloW the user to make a choice by instead navigating 
an on-screen cursor to the selection using 2 or 4 direction 
buttons (Up and DoWn and optionally Left and Right) 
folloWed by a Select key, but this can still require 3 or more 
button presses even after the name of a desired choice 
appears on the screen. 
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[0008] Some advanced interactive EPGs let users search 
for programs by category or by name, although entering text 
using the buttons on a remote control can be dif?cult and 

time consuming. Moreover, users typically vieW or search 
through a static EPG Which, though often con?gurable 
display a desired subset of the directory, does not typically 
take into account the user’s past behavior. For example, if a 
user frequently Watches a particular episodic program, feW, 
if any, EPGs Would automatically display that program more 
prominently (e.g., highlighted or moved to the top of a list 
as its scheduled vieWing time approaches) to re?ect the fact 
that the user is more likely to select that program and that 
selecting it could be made easier. 

[0009] What is needed is a handheld device that integrates 
the functionality of a remote control (i.e., an infrared and/or 
RF emitter) With the intelligence to enable users to navigate 
a dynamically interactive directory of program content 
across a variety of media types, utiliZing its oWn display real 
estate to avoid interfering With the user’s vieWing experi 
ence. 

[0010] The economics of an intelligent remote control 
present another problem. The high cost of a display trans 
forms many such devices (such as the “Pronto” highly 
customiZable touchscreen universal remote from Philips/ 
MarantZ) into expensive niche products. A solution to this 
problem, hoWever, lies in the recognition that many con 
sumers already oWn a handheld remote-capable device (i.e., 
one With an IR emitter), albeit from other markets including 
organizers (such as the highly successful Palm PDA) and 
cellular telephones (e.g., from Nokia). Millions of users 
have begun to adopt mobile handheld devices that support 
connections to the Internet or telephone netWork. These 
include cellular telephones, and electronic organiZers knoWn 
as PDAs (Personal Digital Assistants) that support functions 
such as calendar and schedule, phone and address book, 
notes, and to-do lists. More functions can be programmed by 
third parties. Many of these PDAs and phones contain 
infrared emitters and receivers intended to support IRDA 
communication betWeen PDAs, such as exchange of busi 
ness cards or softWare. Some devices can be ?tted With 
additional hardWare for Wireless communications and other 
functionality. 

[0011] Thus, by adapting existing mobile handheld 
devices (PDAs, cellular telephones, or other devices With 
built-in or add-on IR emitters), one could leverage a large 
existing user base to springboard the market for highly 
intelligent remote control devices capable of displaying and 
updating interactive personaliZed dynamic media directories 
to facilitate users’ selection of program content across a 
variety of media types. Such devices often already support 
one or more direct/indirect methods of connecting to per 
sonal computers, the telephone netWork and/or the including 
the ability to exchange and synchroniZe information 
betWeen the handheld device and external databases. For 
example, the Palm PDA supports both a multi-conductor 
electronic cradle and IRDA netWorking for connection to a 
personal computer, providing access to the computer’s RAM 
and disk memory as Well as its Internet connectivity. Users 
can doWnload softWare and data from the Internet directly or 
through a personal computer, and softWare systems can 
transfer information from the PDA to personal computers 
and the Internet. 
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[0012] SoftWare such as OmniRemote from Paci?c Neo 
Tek (WWW.paci?cneotek.com), for example, enables various 
PDAs With built-in or add-on infrared emitters to function as 
remote control devices. It does not, hoWever, contemplate 
the integration of an EPG. Recent inventions of Allport (US. 
Pat. No. 6,104,334) and Darbee et. al. (US. Pat. No. 
6,130,726) address these problems using a separate guide 
display device that is also a remote control, to be held in the 
lap or the hand. HoWever, numerous technical, cost, conve 
nience, portability, and learning factors have made these 
solutions too expensive and dif?cult for consumers to adopt. 
These solutions incorporate elements such as specialiZed 
base stations and radio transmitters and receivers to receive 
updates of guide data. The user or guide service provider 
must buy a neW hardWare device designed speci?cally for 
this guide and remote control functionality. Manufacturing 
costs are high due to the relatively loW production volumes 
and specialiZed nature of the devices. 

[0013] Independently, programmable handheld electronic 
devices such as Personal Digital Assistants (PDAs) for 
contact and calendar information, and cellular telephones, 
have become Widespread. Elements of PDAs include a 
variety of methods of netWork and internet connectivity, a 
touch sensitive screen display, text entry methods in support 
of search, poWer management including rechargeable bat 
tery systems, and hardWare buttons. An early effort to use a 
PDA as a remote control, the Eugene Huang’s Insight 
device, required substantial additional hardWare to perform 
its functions. More recently many PDA devices include a 
programmable infrared transmitter and receiver, Which, 
While intended for short-range data communication With 
personal computers and other handheld devices, can also be 
programmed to send infrared signals that control consumer 
devices such as televisions. 

[0014] Handheld computers emit beams of infrared at 
loWer poWer and narroWer angles than entertainment remote 
controls, and do not alWays place their infrared port in a 
convenient location and orientation. This can make user 
training of the device using another household remote 
control unreliable. Training under the Wrong lighting or 
battery conditions can result in a controller With a range of 
just 3 feet from the device, too close for comfort in many 
leisure environments. The user may also be uncertain hoW 
exactly to point the device to control a player device. The 
handheld display may be upside doWn, making it hard to 
read text or vieW other material, When it is oriented for 
controlling the player, requiring frequent rotations. The user 
may be pointing the device slightly out of its operating 
range. 

[0015] Television and other entertainment consumption 
tend to be leisure activities. A key aspect of the remote 
control is the ability to operate it quickly and make changes 
instantly, Without studying or even looking at the device 
While pressing a button, and to mute or pause playback 
instantly When silence is needed, for example When ?elding 
a ringing phone. This is incompatible With typical operation 
of a PDA, Whose touch-sensitive screen is ordinarily oper 
ated With a separate pen-like handheld stylus, requiring tWo 
hands. Users quickly groW dissatis?ed if they have to pull 
out a stylus to mute the television. Moreover, a culture is 
emerging in Which people carry one or more of these devices 
With them, seeking to make carrying and access to functions 
simpler and more mobile by limiting the number of them, for 
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example by incorporating the PDA and cell phone into a 
single device. It is also possible to generate a pie chart on a 
PDA Which permits a more ef?cient use of the display of the 
PDA. A ComparativeAnalysis 0f Pie Menu Performance By 
Jack Callahan, Don Hopkins, Mark Weiser, and Ben Shnei 
derman. Proc. CHr88 conference, Washington DC. 

[0016] Thus, it is desirable to provide a program selector 
and guide in a personal mobile assistant that overcomes the 
above problems and limitations of current systems and it is 
to this end that the present invention is directed. 

SUMMARY OF THE INVENTION 

[0017] The present invention endeavors to solve the prob 
lems described above by integrating an interactive dynamic 
media directory With device control functionality, thereby 
enhancing a user’s ability to interactively select program 
content via a handheld unit, such as a personal handheld 
mobile device. The invention contemplates not only custom 
device embodiments, but also leveraging existing mobile 
handheld devices such as personal organiZers (PDAs) and 
cellular telephones. 

[0018] The handheld unit can control other consumer 
electronic devices (such as televisions, set-top boxes, 
CD/DVD players, VCRs, digital video recorders, etc) via 
infrared (IR), radio frequency (RF) or other Wired or Wire 
less communication technologies. The unit preferably uti 
liZes its oWn screen real estate (in addition to optional use of 
a television or other monitor Where appropriate) to display 
media directories, related content and buttons or other 
interactive items. It also may include physical keys, dials, 
and other controls Where appropriate. SoftWare and data can 
be exchanged With the handheld unit via a variety of 
connectivity methods, including Wired cradles connected to 
personal computers Which may be connected to the Internet, 
as Well as various one-Way and tWo-Way Wireless technolo 
gies and protocols (IRDA, RF, 802.11b, Bluetooth, etc). 
Thus, the unit may exchange data With the Internet directly 
(via its native Internet connectivity), via a cradle (to an 
Internet-connected personal computer), as Well as via a local 
or Wide area Wireless RF connection. 

[0019] The handheld unit alloWs a user to revieW and 
enact media choices, through Wireless control of media 
playing devices. The handheld device may present media 
choices, for example, as text titles, on its display. Connec 
tivity to information that enables content directory choices, 
such as TV program schedule items or CD music track title 
directories, is provided through the PDA or phone’s native 
Internet connectivity, such as through a temporary connec 
tion to an Internet-connected personal computer or through 
a local or Wide area Wireless radio frequency connection. 

[0020] The system provides uniform interfaces for control 
and content choices on different playback and communica 
tion devices, including audio muting and/or pausing, selec 
tion of content from directories, and sur?ng among elements 
in a computed list of content items. The system provides 
Ways to use the limited button interfaces of the handheld unit 
to enable muting and personaliZed content sur?ng With one 
hand, Without requiring the unit’s stylus or the touch sen 
sitive aspect of its display screen, or requiring the user to 
look at the screen. 

[0021] The directories displayed on the handheld unit may 
present personaliZed vieWs of media choices based on the 
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user’s past choices and other pro?le elements. The system 
may use the Internet, personal computers, servers, and 
aggregated, anonymous, or speci?c data about other users’ 
choices to present or recommend programs that this user 
might enjoy. The system may also use the Internet to add 
data about neW devices and content choices such as TV 
program schedules in other locations, so the mobile device 
can continue to provide personaliZed choices and media 
device control in other locations. 

[0022] Media directories can be stored on the handheld 
unit, and can be updated periodically via the unit’s various 
connectivity methods. Such directories can be customiZed 
by the user and integrated Where desired to personaliZe the 
user’s experience. They include standard EPG data (Widely 
available from various sources, such as the Tribune Com 
pany of Chicago, IL (WWW.tribune.com), but formatted With 
a program-driven, rather than channel-driven, focus. These 
directories also include other media, such as a user’s col 
lections of CDs, DVDs, recorded audio and/or video pro 
grams, etc. In addition to program titles (e.g., for each song 
of a CD), other related information (artist, description, 
revieWs, etc) can also be accessed and/or stored (locally or 
remotely) via the Internet. 

[0023] These directories are not only interactive (enabling 
users easily to select a program for immediate or future 
playback/vieWing/recording/reminders/etc), but are also 
dynamic. The system (Whether locally in the handheld unit 
or via a remote server) can track users’ behavior, including 
the time/frequency of program selection as Well as explicit 
user feedback. Various personaliZation and collaborative 
?ltering techniques can be employed (locally and/or 
remotely) to provide program recommendations and other 
Wise facilitate a user’s program selection (e.g., by prioritiZ 
ing programs Within a directory). In this manner, the display 
may be as simple as a short list of prioritiZed text titles, 
enabling program selection With a single touch of a ?nger. 
Additional information (e.g., program descriptions as Well 
as pre-stored related content) may of course be accessed as 
Well. 

[0024] Yet, the system provides uniform interfaces both 
for control (e.g., broWsing media directories) and program 
selection across a Wide variety of media formats and play 
back and communications devices. Context-sensitive but 
tons enable functionality such as muting, pausing, selecting 
program titles and broWsing lists of items (among a host of 
other functions) to be made available via a consistent 
uniform interface including Ways to surf media choices and 
perform other common functions With one hand. 

[0025] Not all of the computation and storage need take 
place at the handheld unit itself. By providing connectivity 
to local and/or remote personal computers (e.g., Internet 
servers), the system can also include server softWare Which 
performs certain tasks, such as collaborative ?ltering, 
searching broader collections of programs and related con 
tent, and updating media directories and generally exchang 
ing/synchroniZing both programs and data. In some embodi 
ments, users can even maintain their oWn personaliZed Web 
pages that can be used to personaliZe the functionality on 
their handheld unit, including support for multiple locations 
(e.g., home, hotel, etc), equipment identi?cation (With 
remote control codes), as Well as various personaliZed 
directory/content features. 
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[0026] In a typical embodiment, no training of the hand 
held remote by the user is required. Through means such as 
menu selection or teXt entry With completion, a user indi 
cates the brand, model, or other identifying information 
needed to retrieve appropriate infrared device control code 
information from a database. Elements of this database may 
be included With the softWare in the handheld device or 
related setup softWare, and may also be dynamically doWn 
loaded and upgraded through the netWork connection. Soft 
Ware can rotate the screen image as needed so the EPG 
directory items remain relatively readable While the hand 
held unit is pointed to a player, Without requiring frequent 
rotations of the device. Displays on the device can indicate 
the device control parameters, such as digits it is emitting, to 
help the user understand its ranges of operation, keep the 
unit synchroniZed With player devices, and troubleshoot. 
The user can easily perform frequent operations like muting 
and sur?ng among choices With one hand, by pressing a 
hardWare button, and Without looking at the device, making 
it highly competitive With traditional remote controls. The 
device can set the clock of various devices to its internal 
clock time using infrared clock controls. The system sup 
ports: 

[0027] easy, one-handed touch operation of common 
functions With hardWare buttons 

[0028] dynamic con?guration of both hardWare and 
on-screen ‘soft’ buttons 

[0029] installed and/or dynamic online device codes 
Without user training of remote codes 

[0030] digit display on handheld 

[0031] rotating the screen image to adapt to IR port 
orientation 

[0032] transactions for purchases such as pay per 
vieW, streaming, CDs, DVDs, and media players 

[0033] dynamic, personaliZed guide that adapts to 
user behavior and online data 

[0034] The present invention provides a solution that can 
be achieved largely or entirely through softWare running on 
eXisting hardWare in PDAs and other handheld devices, 
re-using native device elements originally intended for other 
purposes. These include: 

[0035] a display screen suitable for reading teXt, 
Which may include multi-bit screen and anti-aliased 
teXt fonts to support higher density and readability 

[0036] internet connectivity, Whether through stan 
dard PDA hardWare docking cradle connection to 
personal computer, modem, Wireless 802.11b, Blue 
tooth, or other connection, 

[0037] 
[0038] touch screen, including support for direct ran 
dom access to named programs in one touch, Without 
the multiple Up/DoWn/Left/Right navigation button 
presses normally required, as knoWn by to those 
skilled in the art in IPGs on TV screens 

teXt entry and search methods, 

[0039] gesture screen, letting users make selections 
in little space by pressing, moving and releasing at 
the touch screen With ?nger or stylus 
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[0040] real-time clock data for softWare access to the 
date and time of day 

[0041] hardWare buttons, especially for frequently 
used operations that may not require the user to look 
at the screen, such as audio mute and volume con 

trols, 

[0042] poWer management, for eXample through bat 
teries or recharging dock. 

[0043] The bene?ts to the user and service provider using 
the system in accordance With the invention include: 

[0044] rapid user-directed broWsing of a large guide 
on a screen designed for reading teXt, 

[0045] 

[0046] 

instant access to programs by touch, 

larger display at loWer cost, 

[0047] faster learning curve, for eXample among mil 
lions of current users of Palm OS PDAs Who knoW 
its teXt entry methods and other operations, 

[0048] high portability, to any environment the PDA 
or phone can go - they are designed to ?t in a pocket, 
and our solution requires no specialiZed base station 
tying the device to a single home, room, set-top boX 
or TV, and 

[0049] feWer user devices, since our service may run 
on a user’s current a PDA and/or cellular phone. 

[0050] Atypical PDAor cellular phone may include native 
elements some of Which may be repurposed to support the 
present invention’s functionality. The elements that can be 
repurposed may include (less common elements appear in 
brackets), for a PDA, netWork connectivity, [Wireless con 
nectivity], the display, a touch screen, teXt entry capability, 
an infrared transmitter, an infrared Receiver for training, 
[TV Control Transmitter], the hardWare buttons, poWer 
management features and a clock. 

[0051] For a cellular phone, the repurposed features may 
include poWer management features, netWork connectivity, 
Wireless connectivity, a display, [a touch screen], teXt entry 
capabilities, an infrared transmitter, an infrared receiver for 
training, [a TV Control Transmitter], hardWare buttons and 
a clock. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0052] FIG. 1 is a block diagram illustrating an embodi 
ment of a general architecture of the present invention; 

[0053] FIG. 1a is a block diagram illustrating a preferred 
embodiment of the general architecture of the present inven 
tion; 
[0054] FIG. 2 illustrates elements of a program schedule 
display on the handheld device in one embodiment of the 
present invention; 

[0055] FIG. 3 illustrates the system’s display on a Palm 
PDA, including its touch sensitive display and a built-in 
infrared emitter and sensor, and a roW of control buttons; 

[0056] FIG. 4A illustrates a portion of a program schedule 
display on the handheld device in one embodiment of the 
present invention in Which the user is broWsing the descrip 
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tion of one program While another program remains selected 
and is being vieWed on the user’s television; 

[0057] FIG. 4B illustrates a portion of a program schedule 
display on the handheld device in one embodiment of the 
present invention in Which the user is broWsing the descrip 
tion of programs; 

[0058] FIG. 4C illustrates an example of the user interface 
of the handheld device in one embodiment of the present 
invention Wherein the handheld device is being used as a 
remote control; 

[0059] FIG. 4D illustrates a guide and user interface in a 
slightly different embodiment, With frequently used opera 
tions like volume control assigned to hardWare buttons on a 
Palm PDA; 

[0060] FIG. 4E indicates detail elements in the user 
interface for FIG. 4D; 

[0061] FIG. 5 illustrates a roW of general-purpose buttons 
on the Palm PDA display in one embodiment of the present 
invention useful in the control of more than one media 

device; 
[0062] FIG. 6 is a sample portion of a hierarchical data 
base of entertainment devices and content that can be 
navigated With one hand from the handheld unit in one 
embodiment of the present invention; and 

[0063] FIG. 7 illustrates a portion of a music CD directory 
offering options to select a CD, purchase a recommended 
one, dismiss the purchase opportunity, or request additional 
information. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

[0064] The invention is particularly applicable to a pro 
gram selector and guide in a personal mobile appliance and 
it is in this context that the invention Will be described. It 
Will be appreciated, hoWever, that the system and method in 
accordance With the invention has greater utility since it can 
be implemented using various different technologies. NoW, 
the architecture of the system in accordance With the inven 
tion Will be described in more detail. 

[0065] System Architecture 

[0066] The general architecture of one embodiment of the 
present invention is illustrated in FIG. 1. As Will become 
apparent, both hardWare and softWare functionality can be 
allocated among the various components of the system in 
many different Ways. For example, the handheld device can 
be a custom device, or can be adapted from an existing 
device such as a Palm PDA (as is illustrated in the various 
softWare embodiments for the Palm PDA described beloW in 
greater detail). This decision Will, of course, also affect the 
level of integration of the softWare in the handheld device. 
Moreover, much of the softWare and data of the present 
invention can be embodied not only in the handheld device, 
but in a personal computer (PC) or Server System, as 
illustrated in FIG. 1. These decisions Will be made as the 
result of various tradeoffs (Whether at a system-Wide or 
application level) involving speed, storage capacity, ease of 
use and other considerations. 

[0067] As shoWn in FIG. 1, the system 20 may include 
one or more pieces of hardWare including a handheld device 
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22, such as a personal digital assistant in the preferred 
embodiment, one or more entertainment devices 24 that may 
be controlled using the handheld device as described beloW, 
and a communications netWork 26, such as the Internet in a 
preferred embodiment that interconnects the various ele 
ments of the system. The system may further include a 
personal computer 28 that is connected to both the handheld 
device and the communications netWork and a cradle 30 that 
is connected to the handheld device (periodically as is Well 
known), the personal computer, etc. as shoWn. The system 
may further include a server system 32 that is connected to 
the communications system. The system may further include 
one or more global/regional entertainment directories 34. In 
more detail, the handheld device 22 may further include one 
or more pieces of Well knoWn hardWare 36, such as the 
processor, the storage unit, the clock and the like, a display 
38, such as a liquid crystal touchscreen in the embodiment 
using the Palm PDA and one or more controls 40 that permit 
the user to interact With the handheld device. The handheld 
device 22 may further include one or more Wireless com 
munication devices 41, such as an infrared (IR) port and a 
Wireless RF modem as shoWn. 

[0068] The system may also include one or more pieces of 
softWare 50 that are executed by the hardWare described 
above. The actual location of the execution of each piece of 
softWare is ?exible and may be changed depending on the 
particular embodiment of the system. The system may 
include one or more pieces of user interface softWare 52, one 
or more databases 54 and one or more softWare applications/ 

algorithms 56. These different pieces of softWare Will be 
described in more detail beloW. 

[0069] Returning to FIG. 1, a typical room or home Will 
include various Entertainment Devices 24 as illustrated in 
FIG. 1, including external sources (such as AM/FM radio 
and broadcast television, Whether over-the-air or via cable or 
satellite, or even from the Internet) as Well as internal 
sources (pre-recorded songs, movies and other audio/video 
“programs” stored on CDs, DVDs, VCRs, digital video 
recorders or DVRs, etc). Other information (audio, video, 
data, control, etc) could be stored (e.g., on a PC or other 
consumer device, or on a local/Internet server) and made 
accessible for audio and/or video playback (Whether through 
a standard TV monitor and speakers or other equipment) 
throughout the home, or even at a remote location. 

[0070] In one embodiment, these Entertainment Devices 
are controlled from the Handheld Device 22 via “com 
mands” such as infrared (IR) codes sent from an IR emitter 
in the Handheld Device. Of course, other communications 
standards/protocols (e.g., RF) could be used, though IR has 
become someWhat of a preferred consumer standard. 
Repeaters could be used to facilitate access to devices not 
Within sufficient physical proximity. The Entertainment 
Devices could also be controlled manually (or from other 
sources, such as a PC), though it is desirable for the 
Handheld Device to be kept aWare of the user’s program 
selections and desires, even if via a later update or synchro 
niZation session. 

[0071] The Handheld Device 22 itself includes suf?cient 
intelligence (processing poWer, storage, softWare, etc) to be 
able to facilitate and implement a user’s program selections 
“at the touch of a button.” Various tradeoffs may be made 
regarding the use of physical buttons, sliders and other 
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controls, as opposed to “soft” controls, e.g., on a touch 
screen. In one embodiment, the Palm PDA is used to 
leverage its already Wide availability to both users and 
developers, as Well as its built-in large touchscreen, infrared 
emitter, PC/cradle synchronization mechanism (and, in 
some cases, Wireless Internet access), and programmable 
physical buttons and soft controls. 

[0072] In other embodiments, the Handheld Device could 
exchange information (through a Wired connection or Wire 
lessly via various transmission and communications proto 
cols, such as RF, IR, Bluetooth, 802.11b, etc) With another 
computer (directly or indirectly through a cradle or other 
interim device) in the home or on the Internet. Such com 
munication could be asynchronous (e.g., sync on demand by 
placing the Handheld Device in its cradle, or periodically 
connecting to the Internet) and/or continuous (e.g., persis 
tent Wireless connection directly from the Handheld Device 
to the Internet). 

[0073] These various communication scenarios, illustrated 
in FIG. 1, enable the Handheld Device 22, in addition to 
sending commands to Entertainment Devices 24 (e.g., to 
select or record a program), to update its EPGs and other 
broadcast program directories, and to exchange information 
With a PC 28 and/or the Server System 32—e.g., to doWn 
load current recommendations, upload recent program selec 
tions, and update/synchroniZe personal preferences, content 
databases, equipment con?guration and control codes. In a 
typical embodiment, a user could maintain a personaliZed 
“My Programming” Web site (e. g., on the Server System 32) 
Which tracked information relating, for example, to the 
user’s equipment/con?guration, program subscriptions, con 
tent libraries and personal preferences. 

[0074] If a user, for example, purchased a neW CD or 
subscribed to a neW DirecTV channel, the user could enter 
that fact into the Handheld Device 22 or PC 28 or Server 
System 32 (e.g., via a Well knoWn broWser application, such 
as Netscape Navigator, that has a Well knoWn broWser 
interface). The information could be synchroniZed continu 
ously or asynchronously (e.g., periodically betWeen the PC 
and the Server System, and upon demand betWeen the PC 
and the Handheld Device via the cradle), so that the user 
Would not need to enter the information again. If the user 
purchased the CD or channel through a transaction on the 
handheld service itself, product information could be trans 
ferred to the Handheld Device automatically and making 
information entry unnecessary in the ?rst place. 

[0075] Moreover, additional information could be doWn 
loaded into the Handheld Device (e.g., from the Internet 26), 
such as the individual song titles of that CD, along With 
relevant descriptions or other information. Certain addi 
tional information (e.g., the lyrics of each song) could be 
stored remotely (e.g., on the user’s Web site) if storage 
capacity on the Handheld Device Was a concern. 

[0076] With respect to broadcast television schedules (or 
other scheduled content, such as Internet radio stations, etc.), 
the information could be stored on the Internet, Whether at 
the Server System or on a separate site dedicated to that 
purpose (as illustrated in FIG. 1). This information could be 
global in nature, but could easily be regionaliZed and/or 
personaliZed to the user based upon user pro?le information 
(e.g., maintained at the Server System). Such regionaliZa 
tion/personalization could be performed remotely (e.g., to 
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reduce the amount of data sent to the user), or could be 
performed on the user’s PC or Handheld Device. 

[0077] The SoftWare architecture 50 of the present inven 
tion is also illustrated in FIG. 1. In a typical embodiment, 
certain portions of the softWare and data are present on the 
Handheld Device. Such information could determine the 
functionality and interface 52 (customiZable by the user, 
locally or remotely) for the setup process, for the display of 
content directories, soft buttons and other controls, as Well 
as for the manner of transmission of device codes and their 
mapping (individually and in sequence) to particular devices 
and content. Note that, if more than one user is present in the 
household, the system could be con?gured for multiple users 
(though some mechanism Would preferably be present to 
identify each user While accessing the device if only a 
manual selection by the user upon picking up the device). 

[0078] As discussed in greater detail beloW, the interface 
of the Handheld Device is designed generally to simplify the 
user’s task of broWsing through program content choices, 
and selecting them for vieWing and/or recording. For 
example, in one embodiment Which relies on the Palm PDA 
With its built-in IR emitter (Which has a narroWer range than 
Would a custom remote control device), the interface can be 
customiZed to facilitate “one-hand operation” so as to mini 
miZe the user’s need to look at the display While making 
selections. For example, having caused the Handheld Device 
to generate a list of “favorite” songs on a CD, the user might 
Want to broWse through that list, hearing each song for a feW 
seconds. By enabling a physical button to perform that 
broWsing function, the user can easily point the device and 
press that button (Whether once for automatic “seeking” of 
each favorite song in order, or once for each transition to the 
next favorite song) Without having to look back at the screen 
(as might be necessary, for example, if the user had to touch 
each song title on the screen). 

[0079] A user might con?gure the system to prioritiZe 
certain program content or types of content for display on 
the Handheld Device. In addition to this static personaliZa 
tion, the Handheld Device might adjust these priorities 
dynamically. For example, if the user had a preference for 
the shoW, “Seinfeld” (e.g., because the user expressly indi 
cated that preference, or simply Watched the shoW fre 
quently), the Handheld Device softWare might recogniZe 
that an episode of Seinfeld Would be broadcast shortly, and 
move the title of that program toWard the top of the list of 
available programs. Similarly, if a movie (e.g., “Rain Man”) 
Were already present in the user’s DVD collection, and 
available at the touch of a button via the user’s CD/DVD 
changer, the Handheld Device might recogniZe this fact and 
demote the item to a loWer position on the list. 

[0080] As Will be illustrated in greater detail beloW, the 
interface of the Handheld Device is focused on displaying 
program content choices for the user, prioritiZed dynami 
cally in a manner that emphasiZes those programs Which are 
most likely to be selected. The softWare that makes such 
determination can reside locally on the Handheld Device as 
Well as on the user’s PC or, for example, on the Server 
System. Certain explicit user preferences (e.g., an indication 
that the user Wants to Watch Rain Man if it ever is broadcast), 
might be implemented on the Server System and tagged 
Within the EPG information itself, such that the Handheld 
Device need merely move such tagged items toWard the top 
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of the display. Implicit behavioral information (e.g., noting 
that the user Watches Seinfeld frequently) could also be 
treated in a similar manner. 

[0081] Moreover, the Handheld Device itself might make 
certain other decisions dynamically. For example, the user 
might, for the ?rst time, indicate an explicit preference for 
the movie, Rain Man, on the Handheld Device (e.g., by 
entering its title manually or selecting it upon ?nding it in 
the current EPG). Once that movie is about to be broadcast, 
the Handheld Device could then move it toWard the top of 
the list of program content choices displayed for the user. 
Various algorithms for prioritiZing the program content 
(distinguishing explicit preferences, implicit preferences, 
recommendations, etc) can be present on the Handheld 
Device (or a PC) as Well as on the Server System, Which 
Would of course have access to additional information on the 

Internet (e.g., for making collaborative recommendations). 

[0082] As illustrated in FIG. 1, a variety of information 
relating speci?cally to the user and generally to program 
content and user behavior is stored in various databases 54. 
These databases can be con?gured as a single database, or 
as multiple independent or related databases, and can exist 
in a central location or be distributed and/or replicated 
throughout multiple locations. Moreover, certain informa 
tion may only be stored on the Handheld Device, or on the 
Server System or the user’s PC, While other information may 
be stored in multiple locations (e.g., the Server System and 
the Handheld Device, as Well as the user’s PC). 

[0083] These databases could include the user’s pro?le 
information (e.g., name, address, age, etc) and the user’s 
Entertainment Devices and associated device codes, as Well 
as a mapping of device code sequences for accessing spe 
ci?c content or functions. In addition, the user’s program 
ming subscription information (e.g., particular DirecTV 
channel subscriptions) and content libraries (e.g., CDs and 
DVDs oWned by the user, as Well as related information 
obtained, for example, via the Internet, such as song titles 
and lyrics) could be stored in these databases. Some of this 
information is relatively static (e.g., user pro?le informa 
tion), While other information may be updated frequently 
(e.g., EPG data). 

[0084] The Handheld Device, of course, includes client 
softWare 56 to manage the functionality and user interface 
for a variety of tasks including the setup process, the display, 
navigation and broWsing of media directories, the selection 
of program content, and communication With Entertainment 
Devices (e.g., emitting sequences of IR commands) and 
external systems (e.g., the Server System and the user’s PC, 
Whether via a cradle or other direct or indirect Wired or 

Wireless connection). In the case of a custom device, the 
Handheld Device Would also include an operating system 
supporting screen management, infrared and other device 
communications, and a host of other standard “high-end 
remote control” operating system functions (i.e., a subset of 
the functionality of the Palm OS). 

[0085] The Server System (and, perhaps to some extent, 
the Handheld Device) Would include algorithms 56 for 
prioritiZing program content Within various media directo 
ries, ultimately enabling the Handheld Device to display 
programs in some prioritiZed order. Such priorities could be 
based upon explicit and implicit behavioral user preferences, 
as described in greater detail beloW. In addition, a favorites/ 
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recommendation engine could provide the user (e. g., via the 
user interface of the Handheld Device) With recommended 
program choices, based not only on the user’s individual 
explicit and implicit preferences, but also on those of other 
users and related third-party information. 

[0086] As noted above, publicly available EPG data could 
be formatted, regionaliZed and personaliZed for the user 
(e.g., on the Server System). The Server System could then 
?lter and tag the EPG data it sends to the user (e.g., to the 
user’s PC for synchroniZation With the Handheld Device), so 
that the Handheld Device could interpret prioritiZed tags and 
display selected programs as higher-priority items. 

[0087] The Server System also could include algorithms 
56 to search the Internet for additional information related, 
for example, to particular program content. For example, if 
a user purchases a CD, the Server System could search for 
the related “CD cover” information as Well as individual 
song titles and lyrics. This information could then either be 
accessed on demand (during an asynchronous or continuous 
connection) or doWnloaded to and stored in the Handheld 
Device for instant access upon demand. 

[0088] Many additional embodiments and features of the 
present invention are described in greater detail beloW. 

[0089] System Setup 
[0090] Setup and maintenance can be performed on the 
handheld unit itself, or on a desktop computer or Internet 
broWser or other netWorked client softWare With access to 
the system’s online databases. The setup system may ask the 
user to alloW it to connect to and perform synchroniZation 
operations With a netWorked device. 

[0091] In general, setup interfaces present the user With 
options and support for: 

[0092] Selection from menus 

[0093] Text entry and completion as in other orga 
niZer search applications 

[0094] Dynamic menus based on personal pro?le, as 
Well as explicit and implicit behavioral preferences 

[0095] Dynamic storage footprint management for 
handheld unit 

[0096] System setup may also require payment by the 
user. Payment may include setup fees, fees for each device 
or service controlled through the system, and monthly 
service billing. Free service may be available for a limited 
time, or inde?nitely. The user may be asked to provide a 
credit card or debit card and secret PIN number or equivalent 
for authoriZation. The user may be asked to keep the PIN 
secret and to provide it When making a pay transaction. 

[0097] Setup: User Provided Pro?le Information 

[0098] Pro?le information can be provided primarily by 
user selection in menus offering lists of device brands and 
TV services, or can be entered as text. The folloWing is 
pro?le information that may be provided during set-up. 

[0099] Handheld Unit Pro?le Information: 

[0100] Model information requested but not required. 

[0101] Brand not required if user Will be training 
device. 
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[0102] Maps remote control Button identi?ers onto 
corresponding infrared transmissions 

[0103] TV Device Pro?le Information: 

[0104] Brand and optional Model 

[0105] For sending send PoWer, Volume and other 
TV function 

[0106] Receiver Device Pro?le Information: 

[0107] Brand and optional Model 

[0108] To send digits 0-9, Enter and other receiver 
functions. 

[0109] Receiver may be the tuner built in to the above 
TV. 

[0110] Location Pro?le Information: 

[0111] City and State 

[0112] Zip Code 

[0113] Both recommended, neither required. 

[0114] Limits set of broadcast channels and set of TV 
service providers 

[0115] Distinguishes different lineups offered by 
national cable/satellite providers e. g. different AT&T 
Broadband locales, satellites With different sets of 
local channels 

[0116] TV Service Pro?le Information: Cable/Satellite 
Company and Tier 

[0117] Kind, Provider, Tier 

[0118] Kind: broadcast, satellite, cable 

[0119] Provider: broadcast, AT&T Broadband, 
DirecTV, . . . 

[0120] Tier: analog, expanded basic, digital, 

[0121] User Pro?le Information: 

[0122] Name or other identi?er 

[0123] Optional, but valuable for personaliZed set 
tings if there are multiple users of this device 

[0124] Receiving Device Setup and Maintenance 

[0125] In one embodiment, the handheld device controls a 
plurality of receiving devices external to it, each enabled for 
some kind of native Wireless control. In other embodiments, 
the handheld device itself may display the media content 
directly, such as music through its speakers or video on its 
oWn screen. In these cases, some Wireless connection and 

other aspects of the setup process may be unnecessary. 

[0126] When neWly installed, the handheld device’s soft 
Ware may include lists of hundreds or thousands of devices 
to enable selection from menus and automatic text comple 
tion. Once service has been established, most of these can be 
eliminated from the unit’s memory, and that storage can be 
reclaimed for other purposes. The user can also input Where 
necessary information relating to equipment not included in 
the unit, such as the relevant functions and device codes, and 
possibly device code sequences to perform certain functions. 
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[0127] Service Setup 

[0128] The service component determines the appropriate 
dynamic program guide(s) and the mapping from channels 
to netWorks. Together With the guide(s), this determines the 
mapping from channels and times of day to television 
programs. The user typically selects a service from one or 

more menus of national, international, or regional providers 
such as cable TV or satellite TV companies, or local lists of 
stations in local broadcast areas. The user may also indicate 
current channel subscriptions and other details from menus. 
Moreover, additional services (e.g., Internet radio stations) 
can easily be added at a later time as desired. 

[0129] When neWly installed, the handheld device’s soft 
Ware may include lists of hundreds of cable and satellite TV 
providers to enable selection from menus and automatic text 
completion. Once service has been established, most of 
these can be eliminated from the unit’s memory, and that 
storage can be reclaimed for other purposes. 

[0130] Collection Setup and Maintenance 

[0131] Details like favorite artists and genres (Whether 
from explicit requests or implicit behavior) enable the 
system to obtain and store additional information related to 
particular content. For example, if a user purchases a neW 
CD, the system may be requested to (or may automatically) 
obtain related information, such as individual song/track 
titles, lyrics, artist revieWs, and possibly even “CD cover” 
art. This information may be doWnloaded to the handheld 
device and/or stored on the user’s PC or the Internet (e.g., 
the user’s personal site on the Server System). 

[0132] Such services may be available for a fee. Purchases 
made through this service Will automatically update program 
information. 

[0133] Handheld Wireless Control of Entertainment 
Devices 

[0134] The handheld device controls the receiving devices 
using a Wireless protocol. In one embodiment, the receiving 
device is designed to receive consumer infrared control 
signals from its companion Wireless remote control, in 
Which case the handheld device emits such signals from its 
infrared output to emulate the native remote control signals 
and control the device. Other con?gurations may include 
neW kinds of receiving devices that support other line-of 
sight optical communications such as IrDA, or radio fre 
quency communications such as Bluetooth. NeW entertain 
ment devices or adapters may support Wired or Wireless 
netWorked control. In general, very loW bandWidth is 
required to select among program choices, as compared to 
transmitting graphic, audio, or video media. 

[0135] Each receiving device may have a different set of 
Wireless control sequences or codes. The speci?c codes 
needed to control a speci?c device can be obtained by 
referring to a database of such device codes, indexed by 
brand and model, or by training the handheld device using 
another remote control. Both practices are common in the 
Universal Remote Control and Trainable Remote Control 
industries. 

[0136] Typically the core Wireless control codes for tuning 
or selecting a broadcast program or read-only playback 
device correspond to the ten decimal digits 0 thru 9 and a 
Select or Enter key. Other control codes may include volume 
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increase and decrease, mute, pause, and power on/off for the 
receiving device. In some cases, the native device control 
system may use spatial selection such as a pop-up menu or 
tWo dimensional grid appearing on an entertainment display 
like a television. In this case broWse buttons (up/doWn/left/ 
right) and Select or Enter are used in the native control 
scheme. In these cases, the handheld unit’s display may 
indicate the function to the remote control codes being 
transmitted. NoW the setup process Will be described in more 
detail. 

[0137] During a setup process When ?rst signing up for 
service, the user indicates the User, Location, TVService, 
TVDevice, ReceiverDevice if the tuning device is not the 
TV, and any other devices the user Wishes to control. These 
and related structures are described in Databases/Data Struc 
tures beloW. 

[0138] The TVDeviceDB and ReceiverDeviceDB data 
bases may be obtained from various sources, including 
commercial databases of infrared codes for “universal” 
remote controls licensed in the industry, from public domain 
sources, or through training by the individual user. 

[0139] Commercial remote control databases are typically 
indexed by brand (such as Sony or Philips) from companies 
such as Universal Electronics or Innotec. Iterative user 
interaction may help determine Which of several devices of 
the same brand successfully operates the Receiver or TV. 
Instructions appearing on the handheld device screen or 
elseWhere during setup may include asking the user “Did the 
TV turn off?” or “Did the receiver channel change to 2?” to 
verify that the correct database is being used. 

[0140] If the handheld device contains an infrared trans 
mitter, the user may train the system through a process that 
requires pressing each corresponding Button on an existing 
remote control, such as the device’s native remote control, 
While positioning the PDA so that it can record the remote 
control’s infrared signal for later playback at appropriate 
times. In the case of user training, the TVDeviceDB, 
ReceiverDeviceDB and other device databases are con 
structed through this process, so no reference to a commer 
cial remote control database is required. 

[0141] Selection from menus and other user interactions 
during setup may help determine Which TV services this 
user Will be controlling. For eXample, in general there may 
be more than one cable TV provider and multiple satellite 
services are available at this Location, With more than one 
LineUpDB for this Location referred to in the HeadEndsDB. 
The system may present these to the user during setup, for 
eXample by menu, so the user can select theirs. Similarly the 
user indicate by menu Whether they subscribe to an analog 
basic service, digital cable or other elements of their service, 
thus indicating the relevant ServiceTier for their TV channel 
LineUp. 

[0142] Setup softWare can be run again later to add users 
and devices and change locations and services. A typical 
eXample is adding another television (and optional receiver) 
in another room of the same home so it too can be controlled 
by the service. 

[0143] At the end of the Setup process the system has 
effectively computed or selected a LineUpDB, TVCon 
trolDB, and ReceiverControlDB for this User based on the 
pro?le information the user has entered. This Will alloW the 
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system to display the channel lineup and to change to a 
particular station in response to a user command entered, for 
eXample, by pressing an on-screen button. NoW, the opera 
tion of the system Will be described in more detail. That 
operation is also shoWn in FIG. 1a. 

[0144] Operation: 

[0145] Guide Display 

[0146] For the system to display the guide on the handheld 
device, the folloWing sequence of steps can be folloWed. In 
general, the speci?c How of data betWeen computing devices 
can vary and computation may occur in a combination of a 
remote server, a local personal computer, the handheld 
computing device itself, and other netWorked computing 
devices, across Which parts of the above data may be 
distributed. The various ?ltering described can proceed in a 
different order or on a different processor as long as the same 
result is achieved. 

[0147] In some embodiments, the handheld device may 
obtain information on current and upcoming programs 
dynamically over a Wireless netWork from a home PC on the 
same netWork, through Wide area connection through a 
cellular phone, or other method With little local storage 
needed. In contrast, in the embodiment described beloW, the 
system stores days or Weeks of schedule information in 
advance, Which can be updated When the user performs an 
occasional synchroniZation operation. SynchroniZation may 
be performed using a Wired cradle connected to a home PC 
through Serial or USB connection, Wireless infrared data 
connection to a PC, or a to a netWork through a modem—all 
commonly supported in PDA systems—or by various other 
means. 

[0148] Server SoftWare 

[0149] TV listing services such as Tribune Media or 
ClickTV provide copyrighted program schedule for some 
time interval, typically for tWo or more Weeks in advance of 
the program air dates. (Similar data might come instead from 
online public domain sources.) Such ?rms provide national 
and WorldWide Head End lists and Channel Lineup infor 
mation for each tier in each head end, indeXed by Location 
and TV Service providers, as Well as TV Schedule and 
Program listing data. These are the sources of HeadEndsDB, 
LineUpDB, ScheduleDB and ProgramDB data ?les used by 
Server Programs in this embodiment. 

[0150] Using the Location, TVService and Tier informa 
tion given in the User’s pro?le, the inventions Server 
Programs ?lter large national (or regional or WorldWide) 
databases of stations and programs to include only programs 
for StationIDs in the LineUp this user can receive. 

[0151] To store only information relevant to this User in 
his/her handheld device for an upcoming time interval, such 
as a day or a Week, Server SoftWare refers to each program’s 
ShoWStart and ShoWDuration further ?lters the ScheduleDB 
to include only scheduled programs that overlap With that 
time interval, Which include the date and time of the 
beginning and end of each program in that database. The 
Server SoftWare also can ?lter the ProgramDB, Which maps 
ProgramIDs found in the ScheduleDB onto program names 
and other descriptive program information, so the ?ltered 
version includes only programs referred to in the ?ltered 
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ScheduleDB, Which indicates shows this user can receive 
over the speci?ed time interval. 

[0152] The Server Software stores makes available these 
relevantly ?ltered ScheduleDB and ProgramDB ?les, noW 
small enough to be easily installed in the handheld device. 
Additional data compression can also be performed on by 
Server SoftWare or PC softWare, to make ?les smaller or 
speed data transfer. These may be decompressed using 
softWare in the handheld device. 

[0153] Viewing Guide Data and Pages 

[0154] The handheld device contains real-time Clock soft 
Ware that should be set to the correct time. When the user 
activates the softWare, the handheld Client SoftWare refers to 
this clock, comparing the clock’s current date and time to the 
ShoWStart and ShoWDuration times in ?ltered and locally 
stored ScheduleDB. 

[0155] Ordinarily the user Will have access to more pro 
grams than can be presented easily on a single screen of the 
handheld device. Those skilled in the art of PDA design may 
employ standard solutions to With multiple Pages or gener 
ate pages dynamically. 

[0156] Standard methods for managing multiple pages 
include a virtual ring or carousel in Which each Page has a 
logical Previous and Next page. Navigation to a Previous or 
Next page can be achieved by various methods including 
those described beloW: 

[0157] Touch screen button presses 

[0158] Examples: 
[0159] button location for transfer to a particular 

Page 

[0160] on screen button locations for Previous and 
Next in a structure 

[0161] HardWare Buttons—for example 2 previous/ 
next buttons 

[0162] ThumbWheel—for example, as available on 
Sony CLIE PDAs 

[0163] clockWise means Next Page, counterclock 
Wise means Previous Page 

[0164] Touch screen button strokes, pie menus 

[0165] Text search alloWs Wider access to pages, out 
of sequence. A user may enter a text string With 
native device text entry and search by: 

[0166] Program name 

[0167] Page name 

[0168] Genre name 

[0169] Artist or other personnel name 

[0170] Touch screen pop-up or pull-doWn menus also 
alloW out of sequence access to pages, letting the user select 
a page or category by name. 

[0171] Pages can be constructed dynamically, for 
example, presenting shoWs of one genre or other property 
indicated in the ProgramDescription data. NoW, the database 
used With the system Will be described in more detail. 
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[0172] Databases/Data Structures: 

[0173] Each of the databases described beloW contains a 
set of records With ?elds as indicated, or their functional 
equivalents. Records may typically have more ?elds, includ 
ing user readable string information and documentation. 

[0174] Device Databases 

[0175] ReceiverControlDB 

[0176] ButtonID, ControlCode 

[0177] Receiver ButtonID examples include dig 
its: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, Enter, . . . 

[0178] TVControlDB 

[0179] ButtonID, ControlCode 

[0180] TV ButtonID examples: PoWer, Mute, Vol 
umeUp, VolumeDoWn, TV-Video, . . . 

[0181] ControlCode information may include modulation 
frequencies for infrared pulses, pulse timing sequences, 
sampled infrared data, and any other information required to 
generate infrared or other control signals needed to control 
the device. TV control is not required to program changing, 
but is valuable in replacing the most common functions of 
the TV system remote control Within a single handheld 
system. 

[0182] Guide Listing Databases 

[0183] Each database contains multiple records. They may 
be formatted as indicated: 

[0184] HeadEndsDB 

[0185] Location, HeadEndID, LineUpDB 
[0186] Each record maps a location onto an entire 

headend and its channel lineups. 

[0187] LineUpDB: 
[0188] HeadEndID, ServiceTier, StationID, Chan 

nelNumber 

[0189] Each record indicates Which numbered 
channel this station is carried on in this headend 
and service tier. Channels are typically 2-3 digit 
numbers. 

[0190] ScheduleDB 

[0191] StationID, ShoWStart, ShoWDuration, Pro 
gramID 

[0192] ProgramDB 
[0193] ProgramID, ProgramName, ProgramDe 

scription 
[0194] Structures: 

[0195] Page 
[0196] User, Label, Buttons 

[0197] Button 

[0198] Page, Rectangle, Channel, ProgramID 
[0199] The touch sensitive buttons may be implemented as 
commonly knoWn in the art of PDA softWare design. Sound 
feedback can help con?rm to the user that an on-screen 
button has been successfully pressed, or that the handheld 
device is communicating via infrared. Moreover, Pie Menus 
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can be used to provide additional functions beyond simple 
button pressing (see reference below) in compact space. 
When a Page is selected, each Button is draWn in its 
rectangle, With identifying program or channel information, 
typically the program title for the program corresponding to 
ProgramID. When the user vieWing the Page presses the 
button by tapping inside the de?ned Rectangle, the handheld 
device can read the corresponding value for Channel in the 
Button record, and transmits the sequence of ControlCodes 
(infrared transmissions) that correspond to the ButtonID for 
each digit in the Channel, most signi?cant digit ?rst. For 
improved robustness, for some receivers our system may 
folloW the channel digits With an Enter, so if another button 
is immediately pressed, 

[0200] Program Selection 

[0201] The user may indicate a particular program choice 
through a gesture such as pressing a hardWare button, or a 
soft control on a touchscreen that indicates the name of the 
program. Users revieW, choose, or dismiss content choices in 
any player or service using one simple interface, While 
preference information is effortlessly collected. 

[0202] Soft Program Selection Buttons 

[0203] FIG. 2 shoWs the elements of a program schedule 
display 100 including programs on 5 netWorks. The ele 
ments may include a channel element 102 that indicates the 
channel of the particular content being shoWn, a dismiss 
channel element 104 Wherein the user may remove that 
channel from the display, a netWork element 106 that lists 
the netWork for the particular content, a select program 
element 108 that permits the user to select a particular piece 
of content/program, a program title element 110 that lists the 
title of each program being displayed, a dismiss program 
element 112 that permits the user to remove the particular 
program from the display and a current selection element 
114 that indicates the current selection of the user. Bold 
labels refer to columns of buttons elements. Pressing the 
circular select button element 108 on the handheld screen 
surface selects the corresponding program and netWork and 
indicates this selection in a history log of this device’s 
behavior. Pressing a square dismiss program button element 
112 dismisses the corresponding program or netWork choice 
from the list. 

[0204] Dismissing an element relegates it to a loWer 
position in the current list, or to another list of loWer priority. 
Pressing a dismiss program button 112 dismisses the indi 
cated program and removes the corresponding roW from the 
current screen, moving it to the bottom of the current 
program list or to another list. If controlling a broadcast 
receiver device, When that program is over and a neW one 
begins on the same netWork, the neW program may appear 
on the top of the list depending on its priority. Pressing the 
dismiss netWork button 104 removes the corresponding roW 
containing the TV or radio netWork from the current list (and 
possibly moves it to another list, depending upon user 
preferences), independent of Which program is playing. The 
disappearance of the dismissed item leaves room for other 
programs in the same list, Which may scroll automatically to 
replace it, as Well as for parts of other program lists, and 
other elements. 

[0205] Optional on-screen elements include pay-per-vieW 
options, and other elements such as program and product 
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recommendations, advertisements, and text chat. Pay per 
vieW may be enacted entirely through the remote control, 
including PIN authoriZation and other information, or the 
user may be instructed to call the pay per vieW service 
provider, or the handheld control may transfer programming 
and billing information to the service provider later When a 
netWork connection has been established, through coopera 
tion With the service provider. 

[0206] Hard Buttons and Operation With One Hand 

[0207] While universal remotes typically have 30 or more 
buttons, the invention alloWs users to surf favorites and 
control sound using feWer than 6 buttons on a handheld 
device, With one hand. Only complex activities, like search 
ing for a program by name, might require the stylus or the 
touch sensitive aspect of the display screen. 

[0208] FIG. 3 illustrates the handheld unit 22 and its 
controls. In this example, the system’s display is on a Palm 
PDA, including its touch sensitive display and a built-in 
infrared emitter and sensor, a roW of hardWare control 
buttons, and several softWare control buttons (explained 
beloW and in FIG. 5). The controls shoWn in FIGS. 3 and 
5 include an infrared emitter and sensor 120 for communi 
cations using IR signals, a back button 122, a select button 
124, an up/doWn button 126, a mute button 128 and a custom 
function button 130. In this example, the typical buttons on 
the Palm PDA have been reprogrammed. As shoWn in FIG. 
5, the soft buttons (buttons shoWn on the screen of the Palm 
PDA that can be selected by touching the touchscreen of the 
PDA(may include a change listing time button 132 to 
display the current listing time and to change the current 
listing times, a change current device button 134 to change 
the current device being controlled by the handheld unit, a 
toggle device poWer button 136 to turn on/off the current 
device being controlled, such as the television, a search by 
text string button 138 to search for a text string, a current 
time button 140 shoWing the current time, a display program 
info button 142 to display the programming information and 
a change current category button 144. 

[0209] Using the up/doWn and select buttons, the user can 
either revieW programs in a laZy ‘RevieW’ mode that 
requires the user to press the select button to tune a neW 
program, or surf in an eager ‘Auto Select’ mode that 
automatically tunes to each program When the user scrolls to 
it. An indication of Which of these modes is in effect can be 
displayed on the screen. 

[0210] In FIG. 3, highlighting indicates that Seinfeld is 
the program currently being considered. By pressing the 
select button, the user indicates a desire to tune to the 
netWork, channel, and program indicated in that roW. The 
dark circle indicates that the user has made a selection. As 
each digit of the channel number or other information is 
emitted from the handheld device, the unit may present, 
highlight, or otherWise indicate the digit or element on its 
display, and emit a sound, to help the user knoW the device 
is operating and, for example, that the user should continue 
pointing the emitter at the receiving device. This provides 
greater robustness to the user interface. 

[0211] In RevieW mode, pressing the doWn button Will 
move the highlight doWn to the next item. The displayed list 
may scroll automatically. Information about the currently 
highlighted program (noW shoWn in bold face) may appear 
on the screen as in FIG. 4. 
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[0212] FIG. 4B shows a typical screen of the invention. 
The screen shoWs a page of currently available program 
choices from a user’s DirecTV satellite TV service, for the 
time indicated at the bottom of the screen, 12:00 pm or noon, 
in the Kids/Learning page or category indicated in the upper 
right corner. Most of the screen is ?lled With the names of 
a doZen currently shoWing programs appearing as labels on 
on-screen buttons. In this case, programs that Were already 
in progress before the indicated time 12:00 pm time have a 
small dot preceding the title—in this case, the Flintstones 
Was already in progress. To select a program, the user simply 
taps the on screen button for that program With a ?nger or 
stylus, While pointing the handheld device so its infrared 
transmitter faces the satellite receiver. The tWo buttons in the 
loWer left can be pressed to provide access to the previous 
or next page or category. The Kids/Learning label in the 
upper right corner is a standard pull-doWn menu that can 
also be touched to present a list of other pages including 
other program categories and devices, for selection by a 
second tap. Then the page changes and the label in the upper 
right corner re?ects the neW current page. The user in the 
example in FIG. 4B has a TiVo Digital Video Recorder in 
their satellite receiver, Which permits additional functional 
ity such as program Pause, indicated on a button With its 
standard icon, Which can be pressed to pause a live or 
recorded program. The user can access other TiVo-speci?c 
functionality by selecting the TiVo page, Whether from the 
pop-up menu or, in this example, by tapping the button 
labeled TiVo in the loWer right. 

[0213] In FIG. 4C the user has selected the TiVo page, 
thus changing the page label and populating the screen With 
a different set of buttons aimed primarily at device control 
rather than program selection. The TiVo device is a Digital 
Video Recorder providing various recording, playback con 
trol, and content selection for television, using the television 
screen as a display. The TiVo page provides access to TiVo 
functions, including on-screen buttons for recording and 
playback control using standard icons to represent Record, 
Play, ReWind, Fast ForWard, and Pause. The standard navi 
gation buttons Up, DoWn, Left, Right, and Select let the user 
broWse and select programs recorded in the TiVo device or 
to use its built-in program guide, While other buttons provide 
access to other TiVo functions. 

[0214] FIGS. 4D and 4E shoW a someWhat different 
embodiment of a Palm based interface and program broWs 
ing and selection page. As indicated in FIG. 4D, the PDA’s 
hardWare buttons have been adapted to alloW one-handed 
operation of frequently used functions, including Volume 
150 increase and decrease buttons, Muting 152, and PoWer 
154 on/off, as Well as easy access to the Previous 156 and the 
Next 158 page or category in the listing. As indicated in 
FIG. 4E, the screen elements include a partial list of 
programs choices 162 to pick from. With the handheld 
device pointed at the receiver, if the user taps any of these 
names on the screen and releases, the digits for the corre 
sponding channel Will be transmitted, causing the channel to 
change and tuning that program. This Will also update the 
dark highlight indicating the current program 164. Details 
for this program or episode, in this example an episode of the 
Oprah Winfrey program, may appear in an area for program 
details 160. In this embodiment, if the user Wishes to revieW 
program details Without changing the channel, the user may 
push upWard on the screen before removing the ?nger or 
stylus from the touch screen, a gesture indicating ‘put this 
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program up in the detail area’, so the current program and 
program details are updated to re?ect this choice but the 
channel does not yet change. After revieWing the program 
detail, the user can subsequently tune the program by 
tapping its name either in the program choices or in the 
program detail area. Thus the user can broWse and revieW 
choices and details Without changing channels, interrupting 
a current program, or otherWise effecting or interfering With 
the television screen. 

[0215] In addition to the Previous 156 and Next 158 
buttons in FIG. 4D, in this embodiment the on-screen 
indicator the current guide date/time 166 in FIG. 4E is also 
a controller that alloWs the user to navigate and broWse other 
channels, and programs at other times, again using a gesture 
rather than a simple touch. Drag left to see shoWs at a earlier 
time; drag right to see shoWs at a later time; drag up or doWn 
to see pages or channels higher or loWer in the list. This use 
of gesture, a variant of Pie Menus, can be used throughout 
the interface to provide further functionality While conserv 
ing screen space and the number of screen objects. 

[0216] Cross-Device and Cross-Media Control Interfaces 

[0217] Several controls and interfaces can be used inde 
pendent of Which media player or tuning device is being 
operated, simplifying learning, ease of use, and ongoing 
operation of the device. The hardWare mute button 128 
appearing in FIG. 3 Will mute the television or pause the 
current playback device, depending on Which device has 
been selected With the change current device control 134 
shoWn in FIG. 5. Pressing the change current device button 
134 pops up a menu of devices for the user to choose on the 
display; in the ?gure the icon shoWs the current playback 
device is the TV system. The toggle device poWer button 
136 can be used to turn the current device or system on or 
off. For tuned broadcast media as in a TV listing, the change 
listings time button 132 shoWs What time the listed programs 
Will start and lets the user change it With pop-up menus. The 
search by text string button 138 can be used to perform a text 
string search. The palmtop device’s native text entry system 
(eg designed for memo entry on a PDA or speed dial names 
in a cellular phone) may be used to enter text for search by 
program name or other category. The display program info 
button 142 lets the user vieW information about the currently 
highlighted program; in some embodiments, this could be 
mapped onto a hardWare button such as the custom function 
button 130 in FIG. 3. In FIG. 4 the change current category 
button 144 can be used to sWitch from a list of favorite 
programs to another list, such as premium channels. This too 
can be a pop-up menu displaying its current value, in this 
case an icon for “current TV favorites”. A display in FIG. 5 
also shoWs the current local clock time. 

[0218] 
[0219] In general, the handheld unit’s program guide(s) let 
the user revieW choices Without affecting the video or audio 
on the TV display. This has personal lifestyle value as Well 
as social value: participants can consider and revieW choices 
Without interfering With or interrupting the program other 
vieWers may be Watching. FIG. 4 shoWs the vieWer still 
tuned to the channel for Seinfeld, as indicated by the black 
dot on the Select button, revieWing details about the upcom 
ing episode of LaW and Order, as indicated by the bold face 
text. 

Interruption-Free Program BroWsing 
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