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(57) Abstract: Type-ahead keypad input is described. In
an embodiment, keypad inputs that are entered as charac-
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as a television remote control, are received by a television
based client device. A user interface displays the keypad
inputs as they are received, and displays an alphanumeric
keypad as a representation of the keypad of the input de-
vice. The keypad representation of the input device has in-
put keys that include a display of characters, any of which
can change after each keypad input is received.
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Type-Ahead Keypad Input

BACKGROUND

[0001] For a television-based system, such as a digital television system or an
IP-based television system, a television remote control may be the only input device
by which a user can interact with the television system. Television remote controls
can be difficult to use as text input devices, particularly due to the limited set of
input keys that are available on such devices. For example, other than the various
configuration and television-specific input keys, a television remote control may
only have a standard numeric or alphanumeric input keypad that includes the
numbers zero through nine to input a channel selection. A viewer cannot easily
input letters for a text search in an electronic program guide to search for a specific
program, music, television content, or various applications that may be available via
the viewer’s ‘cable provider or other television system content provider.

[0002] A conventional alphanumeric input keypad on a television remote
control or on other electronic devices, such as a cell phone for example, includes the
numbers zero through nine along with the alﬂphabetic characters “A” to “Z”.
Although zero (0) through nine (9) is a total of ten input keys, an alphanumeric or
numeric input keypad is commonly referred to as a “9-key” lceﬁad. The letters on a
“9-key” keypad are distributed along with the input keys two (2) through nine (9).
For example, the input key two (2) includes the letters “A”, “B”, and “C”, the input
key three (3) includes the letters “D”, “E”, and “F”, and so on with each consecutive
input key being associated with the next consecutive three letters. The letters “Q”
and “Z” may not be included on some keypads, but if they are, the input key seven
(7) has four associated letters to include “Q” and the input key nine (9) has four
associated letters to include “Z”.

[0003] Techniques are available to enter text with an alphanumeric “9-key”

keypad, however they are difficult to enter text and in some cases, can require more
1
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user inputs than would actually be required to input a text string for the word itself,
such as with a computer keyboard. The techniques to enter text and/or letters with a
“9-key” keypad include multi-tapping (also referred to as “triple-tap”) and
triple-tap-extended which are commonly used with cell phones to create text
messages. As des;:ribed above, the letters “A”, “B”, and “C” are associated with the
number two (2) input key on the keypad for triple-tap text entry. Pressing the input
key once enters an “A”, twice enters a “B”, three times enters a “C”, and four times
enters a “2”. For triple-tap-extended, multiple characters are mapped to the number
two (2) input key on a keypad, such as “A”, “B”, “C”, “a”, “b”, “c”, “2”, and the
“@” symbol. Multiple characters are similarly mapped to the additional numeric
input keys zero (0) through nine (9) on an alphanumeric “9-key” keypad for triple-
tap-extended text entry.

[0004] Spelling out even a short word can require multiple key entries with an
alphanumeric “9-key” keypad. For example, to spell out “CAB” with triple-tap, a
user would have to press the number two (2) input key a total of six times — three
more inputs than would be necessary with a conventional keyboard. An alternative
text-entry technique is “T9” (“text on nine keys”) of which several variations are
available, such as a technique to use additional, non-numeric keys to select whole-
word choices from a list. Typically, however, “T9” selects a letter that is associated
with a key input to spell a word correctly based on a likelihood of letter
combinations. With “T9”, a user may only have to press an input key once rather
than multiple times as with mﬁlti-tapping. For example, to again spell out “CAB”, a
user would only have to press the number two (2) input key a total of three times
(once for “C”, twice for “CC”, and a third time for “CAB”). The “T9” technique is
not without its limitations however. Depending on the presumed likely letter

combinations, a user may have to switch back to multi-tapping to create a word that
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“T9” does not recognize, or the user may have to input several “T9” key
combinations to create the word.

[0005] Irrespective of the technique implemented to enter text with an
alphanumeric “9-key” keypad, the conventional text input techniques are
cumbersome, often require more key inputs than would otherwise be neécessary,

and/or require unnatural combinations of key inputs.

SUMMARY

[0006] This summary is provided to introduce simplified concepts of
type-ahead keypad input which is further described below in the Detailed
Description. This summary is not intended to identify essential features of the
claimed subject matter, nor is it intended for use in determining the scope of the
claimed subject matter.

[0007] In an embodiment of type-ahead keypad input, keypad inputs that are
entered as characters of a search term on a keypad of an input device, such as a
television remote control, are received by a television-based client device. A user
interfaée displays the keypad inputs as they are received, and displays an
alphanumeric keypad as a representation of the keypad of the input device. The
keypad representation of the input device has input keys that include a display of
characters, any one or more of which can change after each keypad input is
received. For example, the display on an input key can change to display
subsequent possible character selections based on the received keypad inputs, and/or
the display on an input key can change to display a searchable entry from a database
that correlates to the received keypad inputs.

[0008] In another embodiment of type-ahead keypad input, the television-based
client device receives triple-tap inputs entered on the keypad of the input device, and

the user interface displays searchable entries from the database that correlate to the
3
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received keypad inputs. The user interface can also display an input key number to
associate a searchable entry from the database with a numeric input key on the
alphanumeric keypad representation. The television-based client device can then
receive a numeric keypad input entered on the keypad of the input device to select

the searchable entry associated with the displayed input key number.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The same numbers are used throughout the drawings to reference like
features and components.

Fig. 1 illustrates an exemplary search term entry system in which
embodiments of type-ahead keypad iﬁput can be implemented.

Fig. 2 illustrates an example entry of a search term entered with an
alphanumeric keypad in an embodiment of type-ahead keypad input.

Fig. 3 further illustrates the example entry of the search term entered with an
alphanumeric keypad in an embodiment of type-ahead keypad input.

Fig. 4 illustrates an exemplary method for type-ahead keypad input.

Fig. 5 illustrates various components of an exemplary client device in which
embodiments of type-ahead keypad input can be implemented.

Fig. 6 illustrates various devices and components in an exemplary
entertainment and information system in which embodiments of type-ahead keypad

input can be implemented.

DETAILED DESCRIPTION

[0010] Type-ahead keypad input is described in which embodiments provide
that a user can enter search term(s) in a television-based system utilizing an
alphanumeric keypad of a television remote control, cell phone, or other similar

input device having a conventional “9-key” numeric or alphanumeric input keypad.
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A user can input the characters (e.g., letters, numbers, symbols, and/or any
combination thereof) of a search term and a user interface displays the keypad
inputs as they are received. The user interface also displays searchable entries from
a database that correlate to the received keypad inputs.

[0011] Additionally, an alphanumeric keypad is displayed on the user interface
as a represehtation of the keypad of the input device (e.g., a television remote
control). The keypad representation of the input device has input keys that include a
display of characters. For example, the numeric input key (2) includes the letters
“A”, “B”, and “C”, the numeric input key (3) includes the letters “D”, “E”, and “F”,
and so on. Any one or more of the input keys display of characters can change after
each keypad input is received. For example, the display on an input key can change
to display only subsequent possible character selections based on the received
keypad inputs. Additionally, the display on an input key can change to display a
searchable entry, or portion thereof, that correlates to the received keypad inputs.
[0012] The user interface can also be updated to display an input key number
to associate a searchable entry from the database with a numeric input key on the
alphanumeric kéypad representation. The television-based client device can then
receive a keypad input entered on the keypad of the input device to select the
searchable entry associated with the input key number displayed proximate the
searchable entry on the user interface.

[0013] Type-ahead keypad input limits the selection options of the searchable
entries in the database with each additional character that is received, and one input
can translate to multiple searchable entries in the database. This provides that a user
can search for various applications, movies, television programs, music, and other
audio, video, and/or image content that may be recorded or available via a content

provider, and use less keypad inputs than triple-tap or triple-tap-extended to search
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faster and more efficiently. This also provides an easier selection technique once a
media item has been located.

[0014] While aspects of the described systems and methods for type-ahead
keypad input can be implemented in any number of differer;t computing systems,
environments, television-based entertainment systems, and/or configurations,
embodiments of type-ahead keypad input are described in the context of the

following exemplary system architectures.

[0015] Fig. 1 illustrates an exemplary search term input system 100 in which
embodiments of type-ahead keypad input can be implemented. In this example, the
system 100 includes an exemplary television-based client system 102 configured for
data communication with any number of content provider(s) 104 via a
communication network 106, which in this example, is an IP-based network. The
embodiments of type-ahead keypad input described herein can also be implemented
in any digital television-based system. The client system 102 receives program
content, various forms of media content, television programs, movies, program
guide data, advertising content, and the like from content server(s) of the content
provider(s) 104 via the IP-based network 106.

[0016] The television-based client system 102 includes a display device 108
(e.g., a television, LCD display, or the like) and a client device 110. The client
device 110 can be implemented in any number of embodiments, such as a set-top
box, a digital video recorder (DVR) and playback system, a personal video recorder
(PVR), an appliance device, a gaming system, any combination thereof, and as any
other type of client device that may be implemented in a television-based
entertainment and information system. In an embodiment, the client device 110 can
be implemented with any one or combination of the components described with

reference to client device 500 shown in Fig. 5. Further, any combination of the
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components described with reference to the search term input system 100 can be
implemented in the exemplary television-based system 600 that includes examples
of both a network-based content provider and television-based client devices as
described with reference to Fig. 6.

[0017] In this example, the client device 110 includes a programmed
application 112 that can be programmed to implement the features and embodiments
of type-ahead keypad input as described herein. Although the programmed
application 112 is illustrated and described as a single application configured to
implement embodiments of type-ahead keypad input, the programmed application
112 can be implemented as several component applications distributed to each
perform one or more functions in client device 110.

[0018] The client device 110 also includes a database of searchable entries 114
that correspond to various applications, movies, television programs, music, and
other audio, video, and/or image content that may be recorded or available via a
content provider 104, and that a user at the television-based client system 102 may
want to access. In one embodiment, the database of searchable entries 114 may be
information that is included in the program guide data received from the content
provider(s) 104, and in an alternate embodiment, the information may be
independent from the program guide data. The database of searchable entries 114
may also include any accessible information that may be available via an IPTV
system, such as the television-based system 600 described with reference to F ig. 6.
[0019] A user can input a sequence of characters to enter a search term to
search the database of searchable entries 114 with an input device, such as television
remote control 116 that has a “9-Key” alphanumeric keypad 118. A search term can
be entered on the alphanumeric keypad 118 as a sequence of characters that are each
entered as one or more keypad inputs, such as triple-tap inputs or triple-tap-extended

inputs. A search term can be entered as any form of text, letters, punctuation, a
7
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word, and/or any combination of alphabetic character(s) and numeric character(s).
A user may also enter a search term via the client device 110 with a cellular phone,
PDA, or similar input device having a keypad which may be configured to operate
as a television remote control device.

[0020] A user interface 120 is displayed on the display device 108 to facilitate
a user searching the database of searchable entries 114. In this example, the user
interface 120 includes a search term edit box 122 and a searchable entries listing
124. The search term edit box 122 displays the sequence of characters input by a
user when entering a search term with an input device, such as the television remote
control 116. In this example, the searchable entries listing 124 displays an
alphabetic listing of the searchable entries from the database of searchable entries
114. As shown in the following Figs. 2-3, the searchable entries listing 124 changes
to display searchable entries that correlate to keypad inputs as they are received and
displayed in the search term edit box 122. The searchable entries display 124
provides a scaled down version of the many possible searchable entries in the
database of searchable entries 114 with each additional character entry. This
presents the user with less selection options to make navigating the entire list of
searchable entries easier and quicker.

[0021] The wuser interface 120 also includes an alphanumeric keypad
representation 126 that represents the keypad 118 of the television remote control
116. The keypad representation 126 includes input keys zero (0) through nine (9)
along with the alphabetic characters “A” to “Z”. The letters on the keypad
representation 126 are distributed along with the input keys two (2) through nine (9).
For example, the input key two (2) includes the letters “A”, “B”, and “C”, the input
key three (3) includes the letters “D”, “E”, and “F”, and so on with each consecutive
numbered input key being associated with the next consecutive three letters. The

letters “Q” and “Z” are included such that the input key seven (7) has four
8
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associated letters to include “Q” and the input key nine (9) has four associated
letters to include “Z”.

[0022] For triple-tap-extended, multiple characters may be mapped to each of
the input keys. For example, “A”, “B”, “C”, “a”, “b”, “c”, “2”, and the “@” symbol
may be mapped to the number two (2) input key on the keypad representation 126.
Multiple characters may be similarly mapped to the additional numeric input keys
zero (0) through nine (9) on an alphanumeric “9-key” keypad for triple-tap-extended
text entry. Although the examples in Figs. 1-3 illustrate that a keypad representation
of an input device has input keys that include a display of alphabetic characters, the
input keys can include any form of characters such as text, letters, punctuation, a

word, and/or any combination of alphabetic character(s) and numeric character(s).

[0023] Fig. 2 illustrates an example entry 200 of characters of a search term
entered with triple-tap keypad inputs (to include triple-tap-extended keypad inputs
as described herein), and illustrates the display on user interface 120. In this
example, a user at the television-based client system 102 (Fig. 1) enters the
characters “B” and “E” as the first characters in a sequence of characters that
represent a search term. The characters of the search term are displayed on the user
interface 120 in the search term edit box 122.

[0024] To enter the first “B” character, a user enters numeric input key (2) on
the alphanumeric keypad 118 of the remote control device 116. For triple-tap text
entry, the user first enters numeric input key (2) and an “A” is displayed in the
search term edit box 122. When the numeric input key (2) is entered a second time,
a “B” replaces the “A” and is displayed in the search term edit box 122. After a
pause and to enter the second “E” character, the user enters numeric input key (3) on
the alphanumeric keypad 118 of the remote control device 116. The user first enters

numeric input key (3) and a “D” is displayed in the search term edit box 122. When
9
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the numeric input key (3) is entered a second time, an “E” replaces the “D” and is
displayed in the search term edit box 122 after the “B”.

[0025] As the characters of a search term are entered (“B” and “E” in this
example), the programmed application 112 (Fig. 1) correlates the keypad inputs to
searchable entries (or entry) in the database of searchable entries 114. The
programmed application 112 then initiates updates to the user interface 120 to
reflect the keypad inputs as each character of the search term is received. In this
example, the searchable entries listing 124 is updated to display searchable entries
that begin with the first characters “BE” (or “Be” and “be™) of the search term
displayed in the search term edit box 122. For example, there are several searchable
entries that begin with the word “Be” and “Beach” in the searchable entries listing
124.

[0026] Additionally, the numeric input key(s) of the keypad representation 126
on the user interface 120 are updated. The alphabetic characters on any one or more
of the input keys are updated to reflect the subsequent possible character selections
based on the received keypad inputs. For example, the database of searchable
entries 114 in this example does not include an entry that begins with the letters
“BEJ”. Acéordingly, the “J” is no longer displayed on the numeric mmput key (5) on
the keypad representation 126. Similarly, the database of searchable entries 114
does not include an entry that begins with the letters “BEM”, “BEQ”, “BEP”, or
“BEX”. Accordingly, the “M” and “O” are no longer displayed on the numeric
input key (6), the “P” is no longer displayed on the numeric input key (7), and the
“X” is no longer displayed on the numeric input key (9) on the keypad
representation 126.

[0027] In this example, the numeric input key (1) is also updated at 202 to
display a searchable entry, or a portion thereof, from the database of searchable

entries 114 that correlates to the received keypad inputs. The numeric input key (1)
10
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displays a portion of the title of the first searchable entry “Be Fit, Stay Fit” from the
searchable entries listing 124. Additionally, the programmed application 112
initiates a display 204 of an input key number to associate the first searchable entry
in the searchable entries listing 124 to the numeric input key (1). A user can then
enter the numeric input key (1) on the keypad 118 of the remote control device 116
(Fig. 1) to select the first searchable entry in the searchable entries listing 124 and
begin watching the television program (or movie, or initiate access to an application,

or the like depending upon what type of media content corresponds to the searchable

entry).

[0028] Fig. 3 further illustrates an example entry 300 of characters of the
search term entered with triple-tap keypad inputs. Continuing from the example
entry 200 (Fig. 2), the user enters numeric input key (2) on the alphanumeric keypad
118 of the remote control device 116 (Fig. 1) to enter the third character “A” in the
sequence of characters “BEA” for the search term that is displayed in the search
term edit box 122 on user interface 120. The programmed application 112 (Fig. 1)
correlates the combination of characters “BEA” to searchable entries (or entry) in-
the database of searchable entries 114. The programmed application 112 then
initiates updates to the user interface 120 to reflect the additional keypad input as the
character is received.

[0029] In this example, the searchable entries listing 124 is updated to display
searchable entries that begin with the first characters “BEA” (or “Bea”, ‘“bea”, and
the like) of the search term displayed in the search term edit box 122. For example,
there are several searchable entries that begin with the word “beach”, “beaches”, and
“beauty”. Additionally, the numeric input key(s) of the keypad representation 126
on the user interface 120 are updated. The alphabetic characters on any one or more

of the input keys are updated to reflect the subsequent possible character selections
11
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based on the received keypad inputs. For example, the database of searchable
entries 114 in this example does not include an entry that begins with the letters
“BEAA” or “BEAB”. Accordingly, the “A” and the “B” are no longer displayed on
numeric input key (2) on the keypad representation 126. Similarly, the numeric
input keys (3) through (5) and (9) no longer display the alphabetic characters that
are not a possible match with a searchable entry in the database of searchable entries
114.

[0030] In this example, the numeric input keys (1), (3) through (5), and (9) are
also updated to display a searchable entry from the database of searchable entries
114 that correlates to the received keypad inputs “BEA” as displayed in the search
term edit box 122. The numeric input keys (1), (3) through (5), and (9) can display
a searchable entry from the database of searchable entries 114 because all of the
alphabetic characters that were ofiginally displayed on each of the respective
numeric input keys are not a subsequent possible match with a searchable entry in
the database of searchable entries 114. The numeric input key (1) displays a portion
of the title of the first searchable entry “Beach Bash” in the searchable entries listing
124. Similarly, the numeric input key (3) displays a portion of the title of the second
searchable entry “Beach Channel”; the numeric input key (4) displays a portion of
the title of the third searchable entry “Beach Music”; the numeric input key (5)
displays a portion of the title of the fourth searchable entry “Beach Party”; and the
numeric input key (9) displays a portion of the title of the fifth searchable entry
“Beach Volleyball”.

[0031] Additionally, the programmed application 112 initiates a display 302 of
an input key number “1” to associate the first searchable entry in the searchable
entries listing 124 to the numeric input key (1). Similarly, a display 304 of an input
key number “3” associates the second searchable entry in the searchable entries

listing 124 to the numeric input key (3); a display 306 of an input key number “4”
12
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associates the third searchable entry in the searchable entries listing 124 to the
numeric input key (4); a display 308 of key number “5” associates the fourth
searchable entry in the searchable entries listing 124 to the numeric input key (5);
and a display 310 of an input key number “9” associates the fifth searchable entry in
the searchable entries listing 124 to the numeric input key (9)i A user can then enter
any. of the designated numeric input keys on the keypad 118 of the remote control
device 116 (Fig. 1) to select the corresponding searchable entry in the searchable
entries listing 124 and begin watching the television program (or movie, or initiate
access to an application, or the like depending upon what type of media content

corresponds to the selected data entry).

[0032] Methods for type-ahead keypad input, such as exemplary method 400
described with reference to Fig. 4, may be described in the general context of
computer executable instructions. Generally, computer executable instructions can
include routines, programs, objects, components, data structures, procedures,
modules, functions, and the like that perform particular functions or implement
particular abstract data types. The methods may also be practiced in a distributed
computing environment where functions are performed by remote processing
devices that are linked through a communications network. In a distributed
computing environment, computer executable instructions may be located in both
local and remote computer storage media, including memory storage devices.

[0033] . Fig. 4 illustrates an exemplary method 400 for type-ahead keypad input,
and is described with reference to the exemplary search term input system 100
shown in Fig. 1, and with reference to the example search term entries 200 and 300
shown in respective Figs. 2 and 3. The order in which the method is described is not
intended to be construed as a limitation, and any number of the described method

blocks can be combined in any order to implement the method, or an alternate
13
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method. Furthermore, the method can be implemented in any suitable hardware,
software, firmware, or combination thereof.

[0034] At block 402, a search term is received as a sequence of characters that
are each entered as a keypad input. For example, a search term to search the
database of searchable entries 114 can be received as a sequence of characters
entered on an alphanumeric “9-key” keypad 118 with triple-tap or
triple—tap-extended text entries. The keypad 118 can be a keypad of a television
remote control device 116, a cell phone, a PDA, or other similar electronic device
that may be implemented as a television-based input device. At block 404, the
keypad inputs are displayed as they are received. For example, the sequence of
keypad inputs are displayed in a search term edit box 122 on user interface 120 as
the keypad inputs are received at the television-based client device 110.

[0035] At block 406, a keypad representation of the keypad of the input device
is displayed. For example, an alphanumeric keypad 126 is displayed on the user
interface 120 as a representation of the keypad 118 of the input device 116 (e.g., the
television remote control) that can be utilized to input the characters of the search
term. The keypad representation 126 has input keys that, in this example, each
include a display of characters and/or punctuation symbols.

[0036] At block 408, the keypad input(s) of the search term are correlated to
one or more searchable entries in a database. For example, the programmed
application 112 correlates the keypad inputs shown in the search term edit box 122
to locate searchable entries in the database of searchable entries 114. At block 410,
the searchable entries from the database that correlate to the received keypad inputs
are displayed. For example, the searchable entries listing 124 on the user interface
120 displays an alphabetic listing of the searchable entries from the database of
searchable entries 114 as they are correlated to the received sequence of keypad

inputs.
14
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[0037] At 412, the method continues from block 410 to block 408 until all of
the search term matches in the database have been identified (some of which are
displayed on the user interface 120 in the searchable entries listing 124). At
block 414, the display of the characters on the input key(s) is qhanged after each
keypad input is received. For example, the characters on any one or more of the
input keys of the keypad representation 126 are updated to reflect the subsequent
possible character selections based on the received keypad inputs. Additionally, any
one or more of the input keys of the keypad representation 126 can be updated to
display a searchable entry from the database of searchable entries 114 that correlates
to the combination of received keypad inputs. For example, the numeric input key
(1) on the keypad representation 126 (Fig. 2) displays a portion of the title of the
first searchable entry “Be Fit, Stay Fit” from the searchable entries listing 124.

[0038] At block 416, an input key number is displayed to associate a
searchable entry from the database to an input key on the keypad representation.
For example, the programmed application 112 initiates a display 204 (Fig. 2) of an
input key number to associate the first searchable entry in the searchable entries
listing 124 to the numeric input key (1) on the keypad representation 126. At block
418, a keypad input entered on the keypad of the input device is received to select a
searchable entry associated with an input key number. For example, a user can enter
the numeric input key (1) on the keypad 118 of the input device 116 (Fig. 1) to
select the first searchable entry in the searchable entries listing 124 and begin
watching the television program (or movie, or initiate access to an application, or
the like depending upon what type of media content corresponds to the selected

searchable entry).

[0039] Fig. 5 illustrates various components of an exemplary client device 500

which can be implemented as any form of a computing, electronic, and/or
15
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television-based client device, and in which embodiments of type-ahead keypad
input can be implemented. For example, the client device 500 can be implemented
as the television-based élient device 110 described with reference to Figs. 1-3 and
shown in Fig. 1 as part of the television-based client system 102.

[0040] Client device 500 includes one or more media content inputs 502 which
may include Internet Protocol (IP) inputs over which streams of media content are
received via an IP-based network. Device 500 further includes communication
interface(s) 504 which can be implemented as any one or more of a serial and/or
parallel interface, a wireless interface, any type of network interface, a modem, and
as any other type of communication interface. A wireless interface enables client
device 500 to receive control input commands 506 and other information from an
input device, such as from remote control device 508, PDA (personal digital
assistant) 510, cellular phone 512, or from another infrared (IR), 802.11, Bluetooth,
or similar RF input device.

[0041] A network interface provides a connection between the client device
500 and a communication network by which other electronic and computing devices
can communicate data with device 500. Similarly, a serial and/or parallel interface
provides for data communication directly between client device 500 and the other
electronic or computing devices. A modem facilitates client device 500
communication with other electronic and computing devices via a conventional
telephone line, a DSL connection, cable, and/or other type of connection.

[0042] Client device 500 also includes one or more processors 514 (e.g., any of
microprocessors, controllers, and the like) which process various computer
executable instructions to control the operation of device 500, to communicate with
other electronic and computing devices, and to implement embodiments of type-
ahead keypad input. Client device 500 can be implemented with computer readable

media 516, such as one or more memory components, examples of which include
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random access memory (RAM), non-volatile memory (e.g., any one or more of a
read-only memory (ROM), flash memory, EPROM, EEPROM, etc.), and a disk
storage device. A disk storage device can include any type of magnetic or optical
storage device, such as a hard disk drive, a recordable and/or rewriteable compact
disc (CD), a DVD, a DVD+RW, and the like.

[0043] Computer readable media 516 provides data storage mechanisms to
store various information and/or data such as software applications and any other
types of information and data related to operational aspects of client device 500.
For example, an operating system 518 and/or other application programs 520 can be
maintained as software applications with the computer readable media 516 and
executed on processor(s) 514 to implement embodiments of type-ahead keypad
input.

[0044] For example, client device 500 can be implemented to include a
program guide application 522 that is implemented to process program guide data
524 and generate program guides for display which enable a viewer to navigate
through an onscreen display and locate broadcast programs, recorded programs,
video on-demand programs and movies, interactive game selections, network-based
applications, and other media acceés information or content of interest to the viewer.
The computer readable media 516 can also include a programmed application 526 to
implement features and embodiments of type-ahead keypad input as described
herein. The computer readable media 516 can also include a DVR system
application 528 to maintain and playback recorded media content.

[0045] Although the programmed application 526 is illustrated and described
as a single application configured to implement embodiments of type-ahead keypad
input, the programmed application 526 can be implemented as several component
applications distributed to each perform one or more functions in a client device in a

television-based entertainment and information system. Further, the program guide
17



WO 2007/033156 PCT/US2006/035463

application 522 may include the programmed application 526 as an integrated
module or component to implement embodiments of type-ahead keypad input.

[0046] The client device 500 also includes an audio and/or video output 530
that provides audio and video to an audio rendering and/or display system 532, or to
other devices that process, display, and/or otherwise render audio, video, and display
data. Video signals and audio signals can be communicated from device 500 to a
television 534 (or to other types of display devices) via an RF (radio frequency)
link, S-video link, composite video link, component video link, analog audio

connection, or other similar communication link.

[0047] Fig. 6 illustrates an exemplary entertainment and information system
600 in which an IP-based television environment can be implemented, and in which
embodiments of type-ahead keypad input can be implemented. System 600
facilitates the distribution of program content, program guide data, and advertising
content to multiple viewers. System 600 includes a content provider 602 and
television-based client systems 604(1-N) each configured for communication via an
IP-based network 606.

[0048] The network 606 can be implemented as a wide area network (e.g., the
Internet), an intranet, a Digital Subscriber Line (DSL) network infrastructure, or as a
point-to-point coupling infrastructure. = Additionally, network 606 can be
implemented using any type of network topology and any network communication
protocol, and can be represented or otherwise implemented as a combination of two
or more networks. A digital network can include various hardwired and/or wireless
links 608(1-N), routers, gateways, and so on to facilitate communication between
content provider 602 and the client systems 604(1-N). The television-based client

systems 604(1-N) receive program content, program guide data, advertising content,
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closed captions data, and the like from content server(s) of the content provider 602
via the IP-based network 606.

[0049] System 600 includes a media server 610 that receives program content
from a content source 612, program guide data from a program guide source 614,
and advertising content from an advertisement source 616. In an embodiment, the
media server 610 represents an acquisition server that receives the audio and video
program content from content source 612, an EPG server that receives the program
guide data from program guide source 614, and/or an advertising management
server that receives the advertising content from the advertisement source 616.
[0050] The content source 612, the program guide source 614, and the
advertisement source 616 control distribution of the program content, the program
guide data, and the advertising content to the media server 610 and/or to other
television-based servers. The program content, program guide data, and advertising
content is distributed via various transmission media 618, such as satellite
transmission, radio frequency transmission, cable transmission, and/or via any
number of other wired or wireless transmission media. In this example, media
server 610 is shown as an independent component of system 600 that communicates
the program content, program guide data, and advertising content to content
provider 602. In an alternate implementation, media server 610 can be implemented
asa componentuof content provider 602.

[0051] Content provider 602 is representative of a headend service in a
television-based content distribution system, for example, that provides the program
content, program guide data, and advertising content to multiple subscribers (e.g.,
the television-based client systems 604(1-N)). The content provider 602 can be
implemented as a satellite operator, a network television operator, a cable operator,

and the like to control distribution of program and advertising content, such as
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movies, television programs, commercials, music, and other audio, video, and/or
image content to the client systems 604(1-N).

[0052] Content provider 602 includes various components to facilitate media
data processing and content distribution, such as a subscriber manager 620, a device
monitor 622, and a content server 624. The subscriber manager 620 manages
subscriber data, and the device monitor 622 monitors the client systems 604(1-N)
(e.g., and the subscribers), and maintains monitored client state information.

[0053] Although the various managers, servers, and monitors of content
provider 602 (to include the media server 610 in one embodiment) are illustrated
and described as distributed, independent components of content provider 602, any
one or more of the managers, servers, and monitors can be implemented together as
a multi-functional component of content provider 602. Additionally, any one or
more of the managers, servers, and monitors described with reference to system 600
can implement features and embodiments of type-ahead keypad input.

[0054] The television-based client systems 604(1-N) can be implemented to
include a client device 626 and a display device 628 (e.g., a television). A client
device 626 of a television-based client system 604 can be implemented in any
number of embodiments, such as a set-top box, a digital video recorder (DVR) and
playback system, a personal video recorder (PVR), an appliance device, a gaming
system, and as any other type of client device that may be implemented in a
television-based entertainment and information system. In an alternate embodiment,
client system 604(%) is implemented with a computing device 630 as well as a client
device 626. Additionally, any of the client devices 626 of a client system 604 can
implement features and embodiments of type-ahead keypad input as described

herein.
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[0055] Although embodiments of type-ahead keypad input have been described
in language specific to structural features and/or methods, it is to be understood that
the subject of the appended claims is not necessarily limited to the specific features

or methods described. Rather, the specific features and methods are disclosed as

exemplary implementations of type-ahead keypad input.
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CLAIMS

1. A method, comprising:

receiving keypad inputs of a search term on a keypad of an input device;

displaying a keypad representation of the keypad of the input device, the
keypad representation having input keys, at least one input key including a display
of characters;

correlating a keypad input of the search term to one or more searchable
entries in a database; and

changing the display of the characters on the at least one input key after each

keypad input is received.

2. A method as recited in claim 1, further comprising displaying the

keypad inputs as they are received.

3. A method as recited in claim 1, further comprising displaying the one
or more searchable entries from the database that correlate to the received keypad

nputs.

4. A method as recited in claim 1, wherein changing the display includes
changing the characters on the at least one input key to display a searchable entry

from the database that correlates to the received keypad inputs.

5. A method as recited in claim 1, wherein changing the display includes
changing the characters on the at least one input key to display subsequent possible

character selections based on the received keypad inputs.

22



WO 2007/033156 PCT/US2006/035463

6. A method as recited in claim 1, further comprising changing the
display of the characters on the input keys of the keypad representation, wherein the
display on the at least one input key is changed to display subsequent possible
character selections based on the received keypad inputs, and wherein the display on
at least a second input key is changed to display a portion of a searchable entry from

the database that correlates to the received keypad inputs.

7. A method as recited in claim 1; further comprising:

displaying the one or more searchable entries from the database that correlate
to the received keypad inputs; and

displaying an input key number to associate a searchable entry from the

database to an input key on the keypad representation.

8. A method as recited in claim 1, further comprising:

displaying the one or more searchable entries from the database that correlate
to the received keypad inputs;

displaying an input key number to associate a searchable entry from the
database with an input key on the keypad representation; and

receiving a keypad input entered on the keypad of the input device to select

the searchable entry associated with the input key number.
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9. A search system, comprising:

a television-based device configured to receive keypad inputs of a search
term entered on a keypad of a television remote control device;

a user interface configured to display the keypad inputs as they are received,
and further configured to display an alphanumeric keypad that represents the keypad
of the television remote control device, the alphanumeric keypad having input keys,
at least one input key including a display of characters; and

a programmed application configured to correlate a keypad input of the
search term to one or more searchable entries in a database, the programmed
application further configured to change the display of the characters on the at least

one input key after each keypad input is received.

10. A search system as recited in claim 9, wherein the user interface is
further configured to display one or more searchable entries from the database that

correlate to the received keypad inputs.

11. A search system as recited in claim 9, wherein the programmed
application is further configured to initiate a change of the display of the characters
on the at least one input key to display a searchable entry from the database that

correlates to the received keypad inputs.

12. A search system as recited in claim 9, wherein the programmed
application is further configured to initiate a change of the display of the characters
on the at least one input key to display subsequent possible character selections

based on the received keypad inputs.
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13. A search system as recited in claim 9, wherein the programmed
application is further configured to initiate a change of the display of the characters
on the input keys of the alphanumeric keypad that represents the keypad of the
television remote control device, the display on the at least one input key changed to
display subsequent possible character selections based on the received keypad
inputs, and the display on at least a second input key changed to display a portion of

a searchable entry from the database that correlates to the received keypad inputs.

14. A search system as recited in claim 9, wherein the user interface is
further configured to display one or more searchable entries from the database that
correlate to the received keypad inputs, and wherein the programmed application is
further configured to initiate a display of an input key number to associate a
searchable entry in the database to an input key on the alphanumeric keypad that

represents the keypad of the television remote control device.

15. A search system as recited in claim 9, wherein:

the user interface is further configured to display one or more searchable
entries from the database that correlate to the received keypad inputs;

the programmed application is further configured to initiate a display of an
input key number to associate a searchable entry in the database with an input key
on the alphanumeric keypad that represents the keypad of the television remote
control device; and

the television-based device is further configured to receive a keypad input
entered on the keypad of the television remote control device to select the

searchable entry associated with the input key number.
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16. A method, comprising:

receiving keypad inputs entered on a keypad of an input device;

displaying a keypad representation of the keypad of the input device, the
keypad representation having input keys that include a display of characters;

displaying one or more searchable entries from a database that correlate to
the received keypad inputs; and

displaying an input key number to associate a searchable entry from the

database with an input key on the keypad representation.

17. A method as recited in claim 16, further comprising correlating

the received keypad inputs to the one or more searchable entries in the database.

18. A method as recited in claim 16, further comprising changing the
display of the characters on at least one input key to display a searchable entry from

the database that correlates to the received keypad inputs.

19. A method as recited in claim 16, further comprising changing the
display of the characters on the at least one input key to display subsequent possible

character selections based on the received keypad inputs.
20. A method as recited in claim 16, further comprising changing the

display of the characters on at least one input key after each keypad input is

received.
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