wo 2012/106681 A2 || I OAT 0 OO A AR A A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2012/106681 A2

9 August 2012 (09.08.2012) WIPOIPCT

(51) International Patent Classification: (74) Agent: SMITH, Michael, S.; Lowe Graham Jones PLLC,

GO6F 3/02 (2006.01) GO6F 3/03 (2006.01) 701 Fitth Avenue, Suite 4800, Seattle, WA 98104 (US).
(21) International Application Number: (81) Designated States (uniess otherwise indicated, for every
PCT/US2012/023884 kind of national protection available). AE, AG, AL, AM,
(22) Imternational Filing Date: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
’ CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
3 February 2012 (03.02.2012) DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(25) Filing Language: English HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
) KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
(26) Publication Language: English MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(30) Priority Data: OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
61/462,587 4 February 2011 (04.02.2011) Us SE, 8G, SK, SL, SM, ST, SV, 8Y, TH, TJ, TM, TN, TR,

TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(71) Applicant (for all designated States except US): NU- . L

ANCE COMMUNICATIONS, INC. [US/US], One Way— (84) De51gnated States (unless otherwise indicated, fO}" every
side Road, Burlington, MA 01803 (US). kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
(72) Inventor; and UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
(75) Inventor/Applicant (for US only): KUSHLER, Clifford, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,

A. [US/US]; 20615 36th PL. West, Lynwood, WA 98036
(US).

DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SF, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: CORRECTING TYPING MISTAKE BASED ON PROBABILITIES OF INTENDED CONTACT FOR NON-CONTAC-

(57) Abstract: Systems and methods for
identifying word candidates based on a se-
quence of contact events within one or

TED KEYS
Human Interface Components 102
100 Touch-screen Display Optional
Speaker
120 130 140
Device
104
CPU
110
A
Operating Memory 150 Intended
System Contact
152 User Determinati
Options/Pre n
Text Input ferences 170
154 162
Other Word Other
Applications Database Databases
156 160 164

more keys on a keyboard. In some ex-
amples, the system identifies a probability
of intended contact for keys adjacent to a
contacted key, and returns the identitied
probabilities to a typing correction system
that identifies likely word candidates that
correspond to text input sequences.

FIG. 1




wO 2012/106681 A2 |0 AT ANHAARRAE T AU A

Published:

—  without international search report and to be republished
upon receipt of that report (Rule 48.2(g))



WO 2012/106681 PCT/US2012/023884

CORRECTING TYPING MISTAKES BASED ON PROBABILITIES OF INTENDED
CONTACT FOR NON-CONTACTED KEYS

BACKGROUND OF THE INVENTION

[0001] The origin of the modern keyboard as the primary method for inputting text
from a human to a machine dates back to early typewriters in the 19th century. As computers
were developed, it was a natural evolution to adapt the typewriter keyboard for use as the primary
method for inputting text. For a skilled typist, it has remained the fastest way possible to input
text into a computer or other data processing device.

[0002] With ongoing efforts to make computers smaller and more portable, the
physical keyboard has become one of the most significant limiting factors in just how small a
device can become: the physical size of the human finger is not something computer designers
could change. As a result, computers for certain portable applications have been designed without
a physical keyboard, and use touch-screen or other input methods as the primary form of the
human computer interface. This is also the case for some applications where people are physically
unable to use a keyboard, such as persons with physical disabilities.

[0003] There are various requirements for physical and virtual keyboard input
methods, such as methods for mobile devices or other computing devices, which frequently
conflict with each other. The method of input should be as fast as possible and the correction of
typing mistakes should be efficient and easy to perform, while the input interface should take as
little of the display screen as possible. Unfortunately, as the available space is decreased, it may
become difficult to increase speed without adversely affecting accuracy.

[0004] Therefore, the need exists for a system that overcomes the above problems, as
well as one that provides additional benefits. Overall, the examples herein of some prior or related
systems and their associated limitations are intended to be illustrative and not exclusive. Other
limitations of existing or prior systems will become apparent to those of skill in the art upon

reading the following Detailed Description.
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SUMMARY OF THE INVENTION

[0005] The present invention provides systems and methods device for presenting
word candidates to a user based on a contact event within a key on a displayed keyboard. An
exemplary system detects a contact event on a displayed keyboard or on a displayed candidate
list. identifying whether the contact is a key tap of a key of the displayed keyboard, a path
movement into a key of to the displayed keyboard, or a selection from a displayed candidate list.
The system then determines whether the identified key is an alphabetic key or function key.
When the identified key is an alphabetic key, the system updates a current input sequence with
the identified key. The system identifies a group of one or more word candidates that correspond
to the current input sequence. Identifying includes identifying a word as a candidate if each of its
initial letters is associated with a corresponding activated key in the input sequence, identifying a
word as a candidate if each of its initial letters is associated with a key that is adjacent to the
corresponding activated key in the input sequence, and for one or more identified candidate
words, reducing a probability that a candidate word is an intended word by a determined factor
for each letter that is associated with an adjacent key. Then the system generates a tap candidate
list of the identified group of one or more word candidates and displays the generated tap

candidate list to a user via a display of the mobile device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Preferred and alternative examples of the present invention are described in
detail below with reference to the following drawings:

[0007] FIGURE 1 is a block diagram illustrating components of a mobile device or
other suitable computing device.

[0008] FIGURE 2 is a block diagram illustrating components employed by an
intended contact component system.

[0009] FIGURE 3 is a flow diagram illustrating a routine for providing information to
a typing correction system.

[0010] FIGURE 4A is a flow diagram illustrating a routine for determining intended
contact probabilities during a contact event based on shared borders between candidate keys and a
contacted key.

[0011] FIGURE 4B is a schematic diagram illustrating identified candidate keys

following an example implementation of the routine of FIGURE 4A.
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[0012] FIGURE 5A is a flow diagram illustrating a routine for determining intended

contact probabilities during a contact event based on the overlap with a candidate key and a circle
centered at the center of a contacted key that completely covers the contacted key without
completely covering any adjacent keys or partially covering any non-adjacent keys.

[0013] FIGURE 5B is a schematic diagram illustrating identified candidate keys
following an example implementation of the routine of FIGURE 5A.

[0014] FIGURE 6A is a flow diagram illustrating a routine for determining intended
contact probabilities during a contact event based on the overlap with a candidate key and a circle
centered at the center of a contacted key that completely covers the contacted key without
completely covering any adjacent keys.

[0015] FIGURE 6B is a schematic diagram illustrating identified candidate keys
following an example implementation of the routine of FIGURE 6A.

[0016] FIGURE 7A is a flow diagram illustrating a routine for determining intended
contact probabilities during a contact event based on the overlap with a candidate key and a circle
centered at a point of contact that completely covers the contacted key.

[0017] FIGURE 7B is a schematic diagram illustrating identified candidate keys
following an example implementation of the routine of FIGURE 7A.

[0018] FIGURE 8A is a flow diagram illustrating a routine for determining intended
contact probabilities during a contact event based on the overlap with a candidate key and a circle
centered at a point of contact having a pre-determined radius.

[0019] FIGURE 8B is a schematic diagram illustrating identified candidate keys
following an example implementation of the routine of FIGURE 8A.

[0020] FIGURE 9A is a flow diagram illustrating a routine for determining intended
contact probabilities during a contact event based on the overlap with a candidate key and a circle
centered at a point of contact having an area approximately the size of a fingertip that contacted
the keyboard.

[0021] FIGURE 9B is a schematic diagram illustrating identified candidate keys
following an example implementation of the routine of FIGURE 9A.

[0022] FIGURE 10 is a flow diagram illustrating a routine for performing typing

corrections.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0023] A system and method for presenting word candidates to a user during a text
input sequence is described. In some embodiments, the system receives information associated
with a contact event within a contacted key of a keyboard displayed by a touch-screen of the
mobile device, which may cause a letter associated with the contacted key to be added to a
current input sequence. The system identifies one or more key candidates for keys adjacent to the
contacted key based on a determined relationship factor between the contacted key and the keys
adjacent to the contacted key, and calculates probabilities of intended contact for each of the
identified one or more key candidates. The system may then output the information to a text
entry application or other application.

[0024] In some embodiments, a word identification component of a text entry
application receives the outputted information and uses the information to identify a group of one
or more word candidates that correspond to the current input sequence. For example, the word
identification component may identify a word as a candidate if each of its letters is associated
with the contacted key in the current input sequence and/or may identify a word as a candidate if
cach of its initial letters is associated with a key that is adjacent to the contacted key in the input
sequence. The word identification component may reduce a probability that an identified word is
a most likely word candidate based on the calculated probabilities of intended contact.

[0025] Thus, in some cases the system identifies a probability of intended contact for
keys adjacent to a contacted key and returns the identified probabilities to a typing correction
system or other system to improve the identification of likely word candidates that correspond to
text input sequences, among other benefits.

[0026] The system will now be described with respect to various embodiments. The
following description provides specific details for a thorough understanding of, and enabling
description for, these embodiments of the system. However, one skilled in the art will understand
that the system may be practiced without these details. In other instances, well-known structures
and functions have not been shown or described in detail to avoid unnecessarily obscuring the
description of the embodiments of the system.

[0027] It is intended that the terminology used in the description presented below be
interpreted in its broadest reasonable manner, even though it is being used in conjunction with a
detailed description of certain specific embodiments of the system. Certain terms may even be
emphasized below; however, any terminology intended to be interpreted in any restricted manner

will be overtly and specifically defined as such in this Detailed Description section.
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[0028] Suitable System

[0029] FIGURE 1 illustrates a block diagram of a computing device 100 on which the
typing correction system can be supported. The computing device 100 may be a mobile device,
smart-phone, tablet computer, net-book, mobile GPS navigation device, remote control, fixed
telephone or communications console or apparatus, surface or tabletop computer, overhead image
projector, desktop computer, e-reader, ATM machine, vending machine, or any other device
having a keyboard (e.g., any device having a physical keyboard or a virtual keyboard). The
computing device 100 includes various hardware and/or components configured to provide
information to a typing correction system and perform typing corrections for users of the
computing device 100. The device 100 includes a touch-screen 120 or other input component that
provides input to a processor 110, such as input notifying the processor 110 of contact events
when the touch-screen is touched. The touch-screen may include or communicate with a
hardware controller, such as a touch-screen driver, that interprets raw signals received from the
touch-screen and transmits information associated with the contact event (e.g., indication of a
button or key press, X-Y coordinates of a point of contact (such as from a finger or stylus touch
on a touch screen, touch pad, or graphics tablet), a request by a user to press a physical or virtual
key, the current position of a pointing input device, area of contact, pressure, duration, and so on)
to the processor 110. For example, the hardware controller may transmit information associated
with a variety of pointing devices, including a mouse, a trackball, a joystick or analog stick, a
pointing stick or nipple mouse, a roller mouse, a foot mouse, a palm mouse, a light pen, a light
gun, a positional gun, a laser pointer, a gyroscope or gyroscopic mouse, an accelerometer, an eye
tracking device, a video tracking device, a stylus, and so on. The processor 110 communicates
with a hardware controller or driver associated with a display 130 to display information (e.g.,
letters of contacted keys on a displayed keyboard) associated with detected contact events. The
display 130 may be integrated into computing device 100, or may be a stand-alone device.
Example displays 130 include a touchscreen display, a flat panel display, a cathode ray tube, an
electronic ink display, a head-mounted display, a liquid crystal display, a light-emitting diode
display, a plasma panel display, an electro-luminescent display, a vacuum fluorescent display, a
digital projector, a laser projector, a heads-up display, and so on. The device 100 may include a
speaker 140 that provides appropriate auditory signals to assist a user in navigating a displayed
keyboard or other displayed component.

[0030] The processor 110 may communicate with data or applications stored in a
memory component 150 of the device 100, which may include a combination of temporary and/or

permanent storage, and both read-only and writable memory (random access memory or RAM),
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read-only memory (ROM), writable non-volatile memory such as FLASH memory, hard drives,
floppy disks, SIM-based components, and so on. The memory component 150 includes various
program components or modules, such as an operating system 152, various text input applications
154, and other applications or programs 156, such as applications downloaded to the device 100.
Further, the memory component includes a typing correction component or system 170, to be
discussed in greater detail herein.

[0031] The text input application may be a key tap application, a gesture or contact
movement application, or any other application that facilitates the entry of text from a user. The
text input application may cause the device to display a keyboard via touch-screen 120 and
receive input via a displayed keyboard. The keyboard may be a physical keyboard or a virtual
keyboard, such as any keyboard that is implemented on a touch-sensitive surface, such as a
keyboard presented on a touch-sensitive display, a keyboard imprinted on a touch-sensitive
surface, and so on. Example keyboards include a keyboard displayed on a monitor, a keyboard
displayed on a touch screen, a keyboard optically projected onto a flat or curved surface, or a
physical keyboard with electronically changeable key symbols integrated into the keys, and so on.
Further details regarding suitable text input applications may be found in commonly-assigned
United States Patent No. 7,542,029, issued on June 2, 2009, entitled SYSTEM AND METHOD
FOR A USER INTERFACE FOR TEXT EDITING AND MENU SELECTION, which is
incorporated by reference in its entirety.

[0032] The memory component 150 also includes data storage components, such as a
word database 160 for the text input applications 154, a user data database 162, and other
databases 164 that provide and/or store information for applications executed by the device 100.

[0033] The device 100 may include other components (not shown) that facilitate
operation of the device and its various components, including other input or output components, a
radio and/or other communication components, power components, a subscriber identity module
(SIM), and so on. In general, the device 100 may store or contain any and all components,
modules, or data files required or used in performing typing corrections for text input applications
provided by the device 100.

[0034] FIGURE 1 and the discussion herein provide a brief, general description of a
suitable computing environment in which the typing correction system can be implemented.
Although not required, aspects of the system are described in the general context of computer-
executable instructions, such as routines executed by a general-purpose computer, ¢.g., mobile
device, a server computer, or personal computer. Those skilled in the relevant art will appreciate

that the system can be practiced with other communications, data processing, or computer system
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configurations, including: Internet appliances, hand-held devices (including personal digital
assistants (PDAs)), all manner of cellular or mobile phones, multi-processor systems,
microprocessor-based or programmable consumer electronics, set-top boxes, network PCs, mini-
computers, mainframe computers, and the like. Indeed, the terms “computer,” "host,” and "host
computer,” and “mobile device” and “handset” are generally used interchangeably herein, and
refer to any of the above devices and systems, as well as any data processor.

[0035] Aspects of the system can be embodied in a special purpose computing device
or data processor that is specifically programmed, configured, or constructed to perform one or
more of the computer-executable instructions explained in detail herein. Aspects of the system
may also be practiced in distributed computing environments where tasks or modules are
performed by remote processing devices, which are linked through a communications network,
such as a Local Area Network (LAN), Wide Area Network (WAN), or the Internet. In a
distributed computing environment, program modules may be located in both local and remote
memory storage devices.

[0036] Aspects of the system may be stored or distributed on computer-readable
media, including magnetically or optically readable computer discs, hard-wired or
preprogrammed chips (e.g., EEPROM semiconductor chips), nanotechnology memory, biological
memory, or other data storage media. Indeed, computer implemented instructions, data structures,
screen displays, and other data under aspects of the system may be distributed over the Internet or
over other networks (including wireless networks), on a propagated signal on a propagation
medium (e.g., an electromagnetic wave(s), a sound wave, etc.) over a period of time, or they may
be provided on any analog or digital network (packet switched, circuit switched, or other
scheme). Those skilled in the relevant art will recognize that portions of the system reside on a
server computer, while corresponding portions reside on a client computer such as a mobile or
portable device, and thus, while certain hardware platforms are described herein, aspects of the
system are equally applicable to nodes on a network. In an alternative embodiment, the mobile
device or portable device may represent the server portion, while the server may represent the
client portion.

[0037] Determining Probabilities associated with Contact Events being Intended
Contact Events

[0038] As discussed herein, the device 100 may include or store an intended contact
determination component that provides information, such as probabilities associated with a
contact event being an intended contact event, to a text input application 154, such as a key tap or

path based text input application. FIGURE 2 is a block diagram illustrating an intended contact
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determination component 170 employed by device typing correction system or other system
facilitating the input of text to a device. The intended contact determination component 170
includes a contact event component 210 configured and/or programmed to receive information
identifying and/or associated with a contact event at a contacted, pressed, or otherwise activated
key of a displayed or other touch-sensitive keyboard, such as a virtual keyboard, physical
keyboard, and so on. For example, the contact event component 210 may receive coordinate
information (e.g., values for X and Y coordinates) associated with a contact event, or other
information that indicates a location of contact during a contact event.

[0039] The intended contact determination component 170 also includes a key
candidate determination component 220 that identifies candidate keys, which include keys other
than the contacted key, and which may have been intended to be contacted by a user of the
keyboard. For example, the candidate keys may be keys adjacent to a contacted key, keys
proximate to the adjacent keys, keys on a path of movement over the keyboard, and so on. The
key candidate determination component 220 may, therefore, determine a group of candidate keys
as keys the user possibly intended to tap or move over on the keyboard.

[0040] A calculation component 230 receives information from the key candidate
determination component 220, such as a group or list of candidate keys, and calculates and/or
determines probabilities that one or more keys adjacent or proximate to a key receiving a contact
event (e.g., key tap or path movement) within the key was the intended key for the contact event.
The calculation component 230 transmits the calculated probabilities and/or other information to
an output component 240, which provides the information to components of the typing correction
system, in order to reduce a number of candidate words considered by a text input application
during a contact event, among other benefits.

[0041] For example, a touchscreen input driver associated with a touch-screen 120 of
a mobile device 100 transmits contact event information to the intended contact determination
component 170, which performs one or more of the routines described herein to determine
intended contact probabilities associated with keys adjacent or proximate to a key activated
during the contact event. The intended contact determination component 170 may then provide
the determined probabilities to a typing correction system, such as a system contained by or
employed by the text input application 154.

[0042] FIGURE 3 is a flow diagram illustrating a routine 300 for providing
information to a typing correction system, such as information associated with a probability that a
key not activated during a contact event was the key intended to be contacted. In step 310, the

system receives information associated with a contact event at a key on a keyboard. For example,
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the contact event component 210 may receive information from a touch-screen driver associated
with the touch-screen 120. The information associated with the contact event may include a
location or point of contact, an area or shape of the point of contact, a duration of the contact
event, a direction or movement of the contact event, a pressure of contact, a key activated by the
contact event, and/or other information associated with the contact event.

[0043] In some cases, a contact event may be a physical touching or selection of a
region of a keyboard, such as a key of a keyboard. Some examples of physical contact events
include pressing or tapping a button, key, or displayed key, making a verbally recognized
keypress request, dwelling the location of a pointing device within a defined region for a period
of time exceeding a threshold, and so on.

[0044] In some cases, a contact event may be virtual, in that actual physical contact
between a user and a keyboard does not occur, although there is a contact event. Some examples
of virtual contact events include a user moving a finger next to a touchscreen employing infrared
detection of finger proximity, a user aiming a pointing device at a keyboard while indicating a
request to press a key, and so on.

[0045] In step 320, the system determines a list of candidate keys. For example, in
response to receiving contact event information such as information identifying the key activated
during the contact event, the candidate determination component 220 identifies one or more non-
activated keys as candidate keys intended to be activated during the contact event. The candidate
keys may be any keys displayed by the keyboard, a certain region of keys associated with an
activated key, keys adjacent to an activated key, keys proximate to an activated key, keys that
share a border with the activated key, keys that overlap with circles of varying radii centered on
an activated key, keys that overlap with circles of varying radii centered on a point of contact on
the activated key, various permutations or combinations of set of keys, keys adjacent to candidate
keys, and so on.

[0046] In step 330, the system, for some or all of the candidate keys, calculates a
probability that the candidate key is an intended key based on a certain relationship between the
candidate key and the key activated during the contact event. For example, the calculation
component 230 may calculate a probability of intended contact for a candidate key based on a
length or percentage of an activated key’s border shared with the candidate key, based on an arca
of overlap between the candidate key and a circle centered on the activated key and radiating a
certain distance over the keyboard, and so on. Further details and examples associated with the
identification of candidate keys and the calculation of probabilities will be discussed with respect

to FIGURE 4A-10B.
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[0047] In step 340, the system outputs the calculated probabilities to a typing

correction system, such as a system that fixes errors within a text input application. For example,
the output component 240 may output the probability information to a text input application to
facilitate the text input application to reduce a list of candidate words considered to be possible
words being input by a user of the application.

[0048] Thus, the system, in some cases, modifies or determines the likelihood that a
key contact within the boundaries of a given key should be processed and or interpreted by a text
input application as an activation of an alternate key the user may have intended to the given key.
FIGURES 4A-10B describe various routines employed by the system to determine such
likelihoods.

[0049] In some embodiments, the intended contact determination component 170 may
provide probabilities based on a sharing of borders between keys. FIGURES 4A-10B are,
respectively, a flow diagram and accompanying schematic diagram illustrating a routine 400 for
determining intended contact probabilities during a contact event based on shared borders
between candidate keys and a contacted key.

[0050] In step 410 of FIGURE 4A, the routine 400 receives information associated
with activation of a key on a keyboard. The routine 400 may receive information identifying the
key activated during a contact event while a user is inputting text. For example, FIGURE 4B
depicts a touch-screen 450 having a displayed keyboard 455 with a contact event occurring at a
point of contact 460 within the boundaries of the “G” key.

[0051] In step 420, the routine 400 identifies candidate keys as the keys that share a
border with the activated key. Following the example, FIGURE 4B depicts five keys that share a
border with the “G” key: the “H” key and the “F” key located on the same row as the “G” key,
the “V” key directly below the “G” key, the “T” key above the left corner of the “G” key, and the
“Y” key above the right corner of the “G” key.

[0052] In step 430, the routine 400 calculates a percentage of a border that an
activated key shares with a border of a candidate key. Following the example, FIGURE 4B
depicts the various borders shared between the “G” keys and the adjacent keys. In the example,
the “T” key shares 15% of the “G” key’s border 461, the “Y” key shares 15% of the “G” key’s
border 462, the “F” key shares 20% of the “G” key’s border 463, the “H” key shares 20% of the
“G” key’s border 464, and the “V” key shares 30% of the “G” key’s border 465.

[0053] In step 440, the routine 400 determines a probability of intended contact for
cach of the identified keys based, at least in part, on the calculated percentages. The routine 400

may determine the probability based on any number of equations or algorithms, such as:

10
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[0054] Probability = (multiplying factor for non-activated key)*(percentage of shared

border)
[0055] Thus, if the multiplying factor is .7 for all non-activated keys, then the
following probabilities of intended contact would be determined for the contact event depicted in

FIGURE 4B:
Probability of “T” key = .7(.15) = .105
Probability of “Y” key =.7(.15) = .105
Probability of “F” key =.7(.2) = .14
Probability of “H” key = .7(.2) = .14

Probability of “V” key =.7(.3) = .21

[0056] Of course, other equations, variables, or factors may be employed. For
example, the position of a key, such as its horizontal or vertical position relative to an activated
key, may be considered when determining a probability of adjacent key. In some cases, the
routine 400 and other routines described herein may only consider certain candidate keys that
share a border with an activated key, such as the keys within the same row as an activated key. In
some cases, the routine 400 may provide a certain multiplying factor for adjacent keys in the
same row as an activated key, and a different multiplying factor for keys above or below an
activated key.

[0057] In some embodiments, the intended contact determination component 170 may
provide probabilities based on the overlap of a circle centered at a contacted key with adjacent or
proximate keys. FIGURES 5A-5B are, respectively, a flow diagram and a schematic diagram
illustrating a routine 500 for determining intended contact probabilities during a contact event
based on the overlap with a candidate key and a circle centered at the center of a contacted key
that completely covers the contacted key without completely covering any adjacent keys or
partially covering any non-adjacent keys.

[0058] In step 510 of FIGURE 5A, the routine 500 receives information associated
with activation of a key on a keyboard. The routine 500 may receive information identifying the
key activated during a contact event while a user is inputting text. For example, FIGURE 5B
depicts a touch-screen 450 having a displayed keyboard 455 with a contact event occurring at a
point of contact 555 within the boundaries of the “G” key.

[0059] In step 520, the routine 500 identifies candidate keys as the keys that overlap

with a circle centered at the center of a contacted key 560 that completely covers the contacted
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key without completely covering any adjacent keys or partially covering any non-adjacent keys.
Following the example, FIGURE 5B depicts seven keys that overlap with a circle 550 centered at
the center of the “G” key: the “H” key and the “F” key located on the same row as the “G” key,
the “V” key, the “C” key, and the “B” key below the “G” key, and the “T” key and the “Y” key
above the “G” key.

[0060] In step 530, the routine 500 calculates a percentage of the arca of overlap
between the circle 550 and the candidate keys. In the example, 25% of the “T” key and the “Y”
overlaps with the circle 550, 35% of the “F” key, “H” key, and “V” key overlaps with the circle
550, and 10% of the “C” key and the “B” key overlaps with the circle 550.

[0061] In step 540, the routine 500 determines a probability of intended contact for
cach of the identified keys based, at least in part, on the calculated percentages. The routine 500
may determine the probability based on any number of equations or algorithms, such as equations
similar to those described above with respect to FIGURE 4A. Of course, other equations,
variables, or factors may be employed.

[0062] Thus, when a contact is detected within a given key, routine 500 weighs the
likelihood that the key activation was actually intended to be on an adjacent key as a function of
the areca of overlap between the adjacent key and a circle whose center is located at the center of
the activated key, where the radius of the circle is at least large enough to completely encompass
the area of the activated key, but not so large as to completely encompass any adjacent key or to
partially encompass any key that does not share any boundary with the activated key.

[0063] FIGURES 6A-6B are, respectively, a flow diagram and a schematic diagram
illustrating a routine for determining intended contact probabilities during a contact event based
on the overlap with a candidate key and a circle centered at the center of a contacted key that
completely covers the contacted key without completely covering any adjacent keys.

[0064] In step 610 of FIGURE 6A, the routine 600 receives information associated
with activation of a key on a keyboard. The routine 600 may receive information identifying the
key activated during a contact event while a user is inputting text. For example, FIGURE 6B
depicts a touch-screen 450 having a displayed keyboard 455 with a contact event occurring at a
point of contact 655 within the boundaries of the “G” key.

[0065] In step 620, the routine 600 identifies candidate keys as the keys that overlap
with a circle centered at the center of a contacted key that completely covers the contacted key
without completely covering any adjacent keys, but may partially cover any non-adjacent keys.
Following the example, FIGURE 6B depicts nine keys that overlap with a circle 650 centered at
the center of the “G” key: the “H” key and the “F” key located on the same row as the “G” key,
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the “V” key, the “C” key, and the “B” key below the “G” key, and the “R” key, the “T” key, the

“Y” key, and the “U” key above the “G” key.

[0066] In step 630, the routine 600 calculates a percentage of the arca of overlap
between the circle 650 and the candidate keys. In the example, 90% of the “T” key and the “Y”
key overlaps with the circle 650, 95% of the “F” key and the “H” key overlaps with the circle
650, 92% of the “V” key overlaps with the circle 650, 30% of the “C” key and the “B” key
overlaps with the circle 650, and 5% of the “R” key and the “U” key overlaps with the circle 650.

[0067] In step 640, the routine 600 determines a probability of intended contact for
cach of the identified keys based, at least in part, on the calculated percentages. The routine 600
may determine the probability based on any number of equations or algorithms, such as equations
similar to those described above with respect to FIGURE 4A. Of course, other equations,
variables, or factors may be employed.

[0068] Thus, when a contact is detected within a given key, routine 600 weighs the
likelihood that the key activation was actually intended to be on a nearby or adjacent key as a
function of the area of overlap between the adjacent key and a circle whose center is located at
the center of the activated key, where the radius of the circle is at least large enough to completely
encompass the area of the activated key, but not so large as to completely encompass any adjacent
key. In some cases the circle may partially encompass a key that does not share any boundary
with the activated key (e.g., the circle 650 partially overlaps the “R” key without completely
covering the “H” key).

[0069] FIGURES 7A-7B are, respectively, a flow diagram and schematic diagram
illustrating a routine 700 for determining intended contact probabilities during a contact event
based on the overlap with a candidate key and a circle centered at a point of contact that
completely covers the contacted key.

[0070] In step 710 of FIGURE 7A, the routine 700 receives information associated
with activation of a key on a keyboard. The routine 700 may receive information identifying the
key activated during a contact event while a user is inputting text as well as information
identifying an exact or approximate point of contact (or centroid of contact) within the activated
key. For example, FIGURE 7B depicts a touch-screen 450 having a displayed keyboard 455 with
a contact event occurring at a point of contact 755 within the boundaries of the “G” key.

[0071] In step 720, the routine 700 identifies candidate keys as the keys that overlap
with a circle centered at the point of contact 755 within the contacted key that completely covers
the contacted key. Following the example, FIGURE 7B depicts seven keys that overlap with a
circle 750 centered at the point of contact 755 within the “G” key: the “H” key and the “F” key
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located on the same row as the “G” key, the “V” key and the “C” key below the “G” key, and the

“R” key, the “T” key, and the “Y” key above the “G” key.

[0072] In step 730, the routine 700 calculates a percentage of the arca of overlap
between the circle 750 and the candidate keys. In the example, 65% of the “T” key overlaps with
the circle 750, 60% of the “F key overlaps with the circle 750, 45% of the “Y” key overlaps with
the circle 750, 20% of the “H” key overlaps with the circle 750, 10% of the “V” overlaps with the
circle 750, 3% of the “C” key overlaps with the circle 750, and 1% of the “R” key overlaps with
the circle 750.

[0073] In step 740, the routine 700 determines a probability of intended contact for
cach of the identified keys based, at least in part, on the calculated percentages. The routine 700
may determine the probability based on any number of equations or algorithms, such as equations
similar to those described above with respect to FIGURE 4A. Of course, other equations,
variables, or factors may be employed.

[0074] Thus, when a contact is detected on the keyboard, the routine 700 weighs the
likelihood that the key activation was actually intended to be on a non-contacted, candidate key as
a function of the area of overlap between the candidate key and a circle whose center is located at
the detected point of contact, where the radius of the circle is at least large enough to completely
encompass the area of the key within which the contact was detected.

[0075] FIGURES 8A-8B are, respectively, a flow diagram and a schematic diagram
illustrating a routine 800 for determining intended contact probabilities during a contact event
based on the overlap with a candidate key and a circle centered at a point of contact having a pre-
determined radius.

[0076] In step 810 of FIGURE 8A, the routine 800 receives information associated
with activation of a key on a keyboard. The routine 800 may receive information identifying the
key activated during a contact event while a user is inputting text as well as information
identifying an exact or approximate point of contact (or centroid of contact) within the activated
key. For example, FIGURE 8B depicts a touch-screen 450 having a displayed keyboard 455 with
a contact event occurring at a point of contact 855 within the boundaries of the “G” key.

[0077] In step 820, the routine 800 identifies candidate keys as the keys that overlap
with a circle centered at the point of contact 855 within the contacted key having a radius of a
pre-determined value. Following the example, FIGURE 8B depicts nine keys that overlap with a
circle 850 centered at the point of contact 855 within the “G” key and having a large radius: the
“H” key and the “F” key located on the same row as the “G” key, the “V” key, the “C” key, and
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the “B” key below the “G” key, and the “R” key, the “T” key, the “Y” key, and the “U” key

above the “G” key.

[0078] In step 830, the routine 800 calculates a percentage of the arca of overlap
between the circle 850 and the candidate keys. In the example, 100% of the “T” key overlaps with
the circle 850, 97% of the “F” key overlaps with the circle 850, 99% of the “Y” key overlaps with
the circle 850, 60% of the “H” key overlaps with the circle 850, 70% of the “V” overlaps with the
circle 850, 33% of the “C” key overlaps with the circle 850, 35% of the “R” key overlaps with the
circle 850, 15% of the “B” key overlaps with the circle 850, and 5% of the “U” key overlaps with
the circle 850.

[0079] In step 840, the routine 800 determines a probability of intended contact for
cach of the identified keys based, at least in part, on the calculated percentages. The routine 800
may determine the probability based on any number of equations or algorithms, such as equations
similar to those described above with respect to FIGURE 4A. Of course, other equations,
variables, or factors may be employed.

[0080] Thus, when a contact is detected on the keyboard, the routine 800 weighs the
likelihood that the key activation was actually intended to be on a given key as a function of the
arca of overlap between the key and a circle whose center is located at the detected point of
contact, where the radius of the circle is set to a pre-determined value.

[0081] FIGURES 9A-9B are, respectively, a flow diagram and a schematic diagram
illustrating a routine 900 for determining intended contact probabilities during a contact event
based on the overlap with a candidate key and a circle centered at a point of contact having an
arca approximately the size of a fingertip that contacted the keyboard.

[0082] In step 910 of FIGURE 9A, the routine 900 receives information associated
with activation of a key on a keyboard. The routine 900 may receive information identifying the
key activated during a contact event while a user is inputting text as well as information
identifying an exact or approximate point of contact (or centroid of contact) within the activated
key and information identifying a region or error associated with the contact event, such as the
size of a fingertip that made contact with the activated key. For example, FIGURE 9B depicts a
touch-screen 450 having a displayed keyboard 455 with a contact event occurring at a point of
contact 955 within the boundaries of the “G” key.

[0083] In step 920, the routine 900 identifies candidate keys as the keys that overlap
with a circle centered at the point of contact 855 and having a radius that provides a circle of a
size approximate to a size of a fingertip that made contact with the touch-screen. Following the

example, FIGURE 9B depicts two keys that overlap with a circle 950 centered at the point of
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contact 955 within the “G” key and having a area approximating the contact area of a fingertip on
the touch-screen: the “H” key and the “Y” key.

[0084] In step 930, the routine 900 calculates a percentage of the arca of overlap
between the circle 950 and the candidate keys. In the example, 30% of the “H” key overlaps the
circle 950 and 15% of the “Y” key overlaps the circle 950.

[0085] In step 940, the routine 900 determines a probability of intended contact for
cach of the identified keys based, at least in part, on the calculated percentages. The routine 900
may determine the probability based on any number of equations or algorithms, such as equations
similar to those described above with respect to FIGURE 4A. Of course, other equations,
variables, or factors may be employed.

[0086] Thus, when a contact is detected on the keyboard, the routine 900 weighs the
likelihood that the key activation was actually intended to be on a given key as a function of the
arca of overlap between the key and a circle whose center is located at the detected point of
contact, where the radius of the circle approximates the radius of the area covered by the fingertip
in contact with a touch-screen.

[0087] In some embodiments, information associated with the error tolerance of an
input device, such as fingertip size, may be used to determine the size of a circle, which may be
used to determine overlapping candidate keys and to calculate probabilities of intended contact.
Other information may include noise, jitter, or shakiness patterns and histograms associated with
accelerometer based pointing devices, laser pointers, and other pointing devices.

[0088] In some embodiments, the system and the various routines described herein
may consider or employ other or additional factors when determining intended contact
probabilities for non-activated keys. For example, the system may determine probabilities based
on arcas of overlap between an ellipse or other shapes having a center or focus at a point of
contact, at the center of a contacted key, at adjacent keys, and so on.

[0089] In some embodiments, the system may some or all aspects of the routines
described herein to determine candidate key lists and calculate probabilities of intended contact,
and/or may combine the probabilities and lists of key candidates and output the combined
intended contact probabilities to a typing correction system. For example, the system may
determine intended contact probabilities during a contact event based on the shared borders
between candidate keys (e.g., following some or all of the steps of routine 400) and a contacted
key intersecting a circle centered at the point of contact having a pre-determined radius (e.g.,

following some or all of the steps of routine 700). That is, the system may combine some or all of
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the steps within the routines discussed herein when calculating probabilities of intended contact
for any keys on a keyboard.

[0090] Additionally, the system and the various routines described herein may
consider or employ other information associated with text input when determining intended
contact probabilities for non-activated keys. For example, the system may select a value for a
radius of an overlapping circle based on the speed of text entry or the speed of path movement.
That is, the system may sclect a routine that generates a relatively large circle when a user is
rapidly typing under the assumption the user is likely to make typing mistakes that are not
precise. As another example, the system may utilize historical information associated with a user
or with a given key when selecting a routine to employ. For example, the system may receive
information that indicates a user generally taps keys at or near the center of the keys and employ a
routine that centers overlapping circles at the centers of the keys.

[0091] Regardless of the routine, method, and/or process employed, the system in
some embodiments, may transmit or communicate the determined probability information to
various applications, including a typing correction system for use with a text input application.
Further details will now be discussed.

[0092] Typing Corrections Based on Intended Contact Probabilities of Non-Contacted
Keys

[0093] As discussed herein, in some embodiments, a typing correction system
receives information from the intended contact determination component 170 and reduces a word
candidate list in a text input application based on the received information. FIGURE 10 is a flow
diagram illustrating a routine 1000 for performing typing corrections based on intended contact
probabilities for non-contacted keys.

[0094] In step 1010, a text input system, such as a text entry application, initializes by
clearing any input key sequences or candidate lists. In step 1020, the system detects a contact
event on a displayed keyboard 455 or a displayed candidate list. The system, in step 1030, may
determine whether the contact is a key tap or a path movement on the keyboard, or a selection
from a displayed candidate list. For a key tap, the system may identify a key region within which
the tap occurred. For a path movement, if there is a non-empty input sequence and a
corresponding list of candidate words, the system may output a default word and clear the input
sequence, or may output a space, and generate an output word or word candidate list according to
various algorithms performed by a path movement text entry application. For a candidate list

selection the system may output a space and then output the selected word, clearing the input
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sequence and candidate list. When the selected word is an “activated text” word, the system may
optionally and/or automatically add the word to the word database 160.

[0095] In step 1040, the system determines whether the identified key is an alphabetic
key or function key. When the system determines the identified key is a function key, the system
executes the function associated with the key (e.g., when the Space key is activated, the system
may output the default word from a current list of candidate words (if any), and then output a
space). When the system outputs a word, the system may clear the input key sequence and the
routine 1000 returns to step 1010. When one or more keys are in the input key sequence (e.g.,
after a backspace, the input key sequence may be shorter but non-empty), the routine 1000
proceeds to step 1050. When the system determines the identified key is an alphabetic key, the
system adds the current activated alphabetic key to the input key sequence, and the routine 1000
proceeds to step 1050.

[0096] In step 1050, the system identifies the most likely word candidate(s) in the
database corresponding to a current input sequence, where the input sequence is of length N
(greater than or equal to 1). The routine 1000, at step 1050, may perform some or all of the
following functions when identifying likely word candidate(s).

[0097] In some cases, the system identifies a word as a candidate if one or more of its
initial letters is associated with a corresponding key in the input sequence, or with a key that is
adjacent to the corresponding key in the input sequence. For example, the Kth letter corresponds
with the Kth key in the input sequence, or if the Jth letter has been omitted in the key sequence
entered to spell the intended word, then for K >=J, the (K + 1)th letter will correspond to the Kth
key in the input sequence, or if the Jth key activated corresponds to an additional letter incorrectly
inserted in the entered spelling for the intended word, then for K >= J, the Kth letter will
correspond to the (K + 1)th key in the input sequence.

[0098] In some cases, the system reduces the probability that a candidate word is the
intended word by a determined factor for each letter that is associated with a candidate key (rather
than the activated key). For example, the system may include and/or perform some or all of the
routines described herein with respect to the intended contact determination component 170 in
order to determine and reduce probabilities for letters associated with candidate keys.

[0099] In some cases, the system reduces the probability that a candidate word is the
intended word by a determined factor for each letter that is omitted from the input sequence.

[00100] In some cases, the system reduces the probability that a candidate word is the
intended word by a determined factor for each additional letter that is inserted in the input

sequence.
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[00101] In some cases, the system reduces the probability that a candidate word is the
intended word by a determined factor if the candidate word is of length (N + M), where M is
greater than a determined threshold (e.g. when the candidate word is much longer than the current
input key sequence).

[00102] In some cases, the system increases the probability that a candidate word is the
intended word by a determined factor if the final letter or letter sequence of the candidate word is
found to correspond with the final key or key sequence of the input sequence.

[00103] In some cases, the system increases the probability that a candidate word is the
intended word by a determined factor based on the relative frequency of use of the candidate
word with respect to other words in the database.

[00104] In step 1060 the system creates a tap candidate list of one or more of the most
probable words identified in step 1050. The tap candidate list will likely be non-empty, because in
cases where no words are identified in the database that correspond to an input key sequence, a
candidate list entry will be generated that includes the sequence of letters associated with the
sequence of activated keys (the “activated text”).

[00105] In step 1070, the system presents one or more of the words in the tap candidate
list to a user, such as a user inputting text. For example, the system may present the list as a
graphical object overlain on a displayed keyboard, allowing for easy navigation to and within the
list of words. The system may present the single most-probable candidate word “in place” at the
insertion point where text is being entered in a text field, may present a list of two or more of the
most-probable candidate words to the user for selection of an intended word, and so on.

[00106] Thus, a text entry application or other system that facilitates the input of text
may enhance or improve the identification of candidate words during text input by employing
some or all of the routines and components described herein, among other benefits.

[00107]  Other Applications

[00108] Of course, other applications may employ and/or benefit from the routines and
components described herein. For example, an application that receives credentials from a user,
such as a webpage or application that receives text input associated with a user name and
password from a user in order to authorize the user may employ some or all of the routines and
components described herein.

[00109] Following the example, an access authorization application receives input from
a user associated with a user name and password for the user. During entry of text associated with
the password, the user makes an unrealized typing mistake, as the password is only shown as dots

to the user for security purposes. The application, using one of the routines described herein, may
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determine a high probability that, during the typing mistake, the user intended to strike a key
adjacent to the key activated during the typing mistake, and when the adjacent key is associated
with the correct letter for the password, authorizes the user despite the typing mistake.

[00110] Conclusion
[00111] Unless the context clearly requires otherwise, throughout the description and

2% &<

the claims, the words “comprise,” “comprising,” and the like are to be construed in an inclusive
sense, as opposed to an exclusive or exhaustive sense; that is to say, in the sense of “including,
but not limited to.” As used herein, the terms "connected,” "coupled," or any variant thereof,
means any connection or coupling, either direct or indirect, between two or more elements; the
coupling of connection between the elements can be physical, logical, or a combination thereof.

2% ¢

Additionally, the words “herein,” “above,” "below," and words of similar import, when used in
this application, shall refer to this application as a whole and not to any particular portions of this
application. Where the context permits, words in the above Detailed Description using the
singular or plural number may also include the plural or singular number respectively. The word
"or," in reference to a list of two or more items, covers all of the following interpretations of the
word: any of the items in the list, all of the items in the list, and any combination of the items in
the list.

[00112] The above detailed description of embodiments of the system is not intended to
be exhaustive or to limit the system to the precise form disclosed above. While specific
embodiments of, and examples for, the system are described above for illustrative purposes,
various equivalent modifications are possible within the scope of the system, as those skilled in
the relevant art will recognize. For example, while processes or blocks are presented in a given
order, alternative embodiments may perform routines having steps, or employ systems having
blocks, in a different order, and some processes or blocks may be deleted, moved, added,
subdivided, combined, and/or modified. Each of these processes or blocks may be implemented
in a variety of different ways. Also, while processes or blocks are at times shown as being
performed in series, these processes or blocks may instead be performed in parallel, or may be
performed at different times.

[00113] While many embodiments described above employ software stored on the
mobile device (either before being given to a subscriber, or during a subscriber call), the scripts
and other software noted above may be hard coded into the mobile device (e.g. stored in
EEPROM, PROM, etc.). Further, the above functionality may be implemented without scripts or

other special modules.
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[00114] The teachings of the system provided herein can be applied to other systems,

not necessarily the system described above. The elements and acts of the various embodiments
described above can be combined to provide further embodiments.

[00115] All of the above patents and applications and other references, including any
that may be listed in accompanying filing papers, are incorporated by reference. Aspects of the
system can be modified, if necessary, to employ the systems, functions, and concepts of the
various references described above to provide yet further embodiments of the system.

[00116] These and other changes can be made to the system in light of the above
Detailed Description. While the above description details certain embodiments of the system and
describes the best mode contemplated, no matter how detailed the above appears in text, the
system can be practiced in many ways. Details of the local-based support system may vary
considerably in its implementation details, while still being encompassed by the system disclosed
herein. As noted above, particular terminology used when describing certain features or aspects of
the system should not be taken to imply that the terminology is being redefined herein to be
restricted to any specific characteristics, features, or aspects of the system with which that
terminology is associated. In general, the terms used in the following claims should not be
construed to limit the system to the specific embodiments disclosed in the specification, unless
the above Detailed Description section explicitly defines such terms. Accordingly, the actual
scope of the system encompasses not only the disclosed embodiments, but also all equivalent
ways of practicing or implementing the system under the claims.

[00117] While certain aspects of the system are presented below in certain claim forms,
the inventors contemplate the various aspects of the system in any number of claim forms. For
example, while only one aspect of the system is recited as embodied in a computer-readable
medium, other aspects may likewise be embodied in a computer-readable medium. Accordingly,
the inventors reserve the right to add additional claims after filing the application to pursue such

additional claim forms for other aspects of the system.

21



WO 2012/106681 PCT/US2012/023884

[00118] The embodiments of the invention in which an exclusive property or privilege

is claimed are defined as follows:

1. A method performed by a mobile device for presenting word candidates to a user based
on a contact event within a key on a displayed keyboard, the method comprising:
detecting a contact event on a displayed keyboard or on a displayed candidate list.
identifying whether the contact is a key tap of a key of the displayed keyboard, a
path movement into a key of to the displayed keyboard, or a sclection from a
displayed candidate list;
determining whether the identified key is an alphabetic key or function key;
when the identified key is an alphabetic key, updating a current input sequence with
the identified key;
identifying a group of one or more word candidates that correspond to the current
input sequence, wherein identifying one or more word candidates includes:
identifying a word as a candidate if each of its initial letters is associated with a
corresponding activated key in the input sequence;
identifying a word as a candidate if each of its initial letters is associated with a
key that is adjacent to the corresponding activated key in the input
sequence; and
for one or more identified candidate words, reducing a probability that a
candidate word is an intended word by a determined factor for each letter
that is associated with an adjacent key;
generating a tap candidate list of the identified group of one or more word
candidates; and
displaying the generated tap candidate list to a user via a display of the mobile

device.

2. The method of Claim 1, wherein reducing a probability that a candidate word is an
intended word by a determined factor for cach letter that is associated with an adjacent key
includes reducing the probability that the candidate word is the intended word by a determined

percentage of a border that the adjacent key shares with a border of the activated key.

3. The method of Claim 1, wherein reducing a probability that a candidate word is an
intended word by a determined factor for each letter that is associated with an adjacent key

includes reducing the probability that the candidate word is the intended word by a determined
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percentage of an area of overlap between the adjacent key and a circle centered at a center of the
activated key that completely covers the activated key without completely covering any adjacent

keys or partially covering any non-adjacent keys.

4. The method of Claim 1, wherein reducing a probability that a candidate word is an
intended word by a determined factor for cach letter that is associated with an adjacent key
includes reducing the probability that the candidate word is the intended word by a determined
percentage of an area of overlap between the adjacent key and a circle centered at a center of the
activated key that completely covers the activated key without completely covering any adjacent

keys.

5. The method of Claim 1, wherein reducing a probability that a candidate word is an
intended word by a determined factor for each letter that is associated with an adjacent key
includes reducing the probability that the candidate word is the intended word by a determined
percentage of an area of overlap between the adjacent key and a circle centered at a point of

contact within the activated key that completely covers the activated key.

6.  The method of Claim 1, wherein reducing a probability that a candidate word is an
intended word by a determined factor for each letter that is associated with an adjacent key
includes reducing the probability that the candidate word is the intended word by a determined
percentage of an area of overlap between the adjacent key and a circle centered at a point of

contact within the activated key having an area determined by a radius of a pre-determined value.

7. The method of Claim 1, wherein reducing a probability that a candidate word is an
intended word by a determined factor for each letter that is associated with an adjacent key
includes reducing the probability that the candidate word is the intended word by a determined
percentage of an area of overlap between the adjacent key and a circle centered at a point of
contact within the activated key having an area approximating a contact arca of a fingertip on a

touch-screen of the mobile device displaying the activated key.

8.  The method of Claim 1, wherein identifying one or more word candidates includes
reducing a probability that a candidate word is the intended word by a determined factor for each

letter that is omitted from the current input sequence.
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9.  The method of Claim 1, wherein identifying one or more word candidates includes
reducing a probability that a candidate word is the intended word by a determined factor for each

additional letter that is inserted in the current input sequence.

10. The method of Claim 1, wherein identifying one or more word candidates includes
reducing a probability that a candidate word is the intended word by a determined factor when the

candidate word is of length (N + M), where M is greater than a determined threshold.

11. The method of Claim 1, wherein identifying one or more word candidates includes
increasing a probability that a candidate word is the intended word by a determined factor when
the final letter of the candidate word is found to correspond with the final key of the current input

sequence.

12.  The method of Claim 1, wherein identifying one or more word candidates includes
increasing a probability that a candidate word is the intended word by a determined factor based

on a relative frequency of use of the candidate word with respect to other candidate words.

13. The method of Claim 1, further comprising;:
clearing any input key sequences or candidate display lists associated with previously

input text before or during the contact event.

14. The method of Claim 1, wherein displaying the generated tap candidate list to a user via
a display of the mobile device includes displaying the single most-probable candidate word at an

insertion point within a text entry object displayed by the display of the mobile device.

15. The method of Claim 1, wherein displaying the generated tap candidate list to a user via
a display of the mobile device includes displaying two or more most-probable candidate words

near an insertion point within a text entry object displayed by the display of the mobile device.

16. A system implemented by a computing device for determining a likelihood of intended
contact for a key proximate to a contacted key of a displayed keyboard, the system comprising:
a contact event component, wherein the contact event component is configured to
receive information associated with a contact event within a contacted key of a
keyboard;
a candidate identification component, wherein the candidate determination component
is configured to receive the information associated with the contact event and

identify one or more key candidates for keys proximate to the contacted key based
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on a determined relationship factor between the contacted key and the keys
proximate to the contacted key;

a calculation component, wherein the calculation component is configured to calculate
probabilities of intended contact for each of the identified one or more key
candidates; and

an output component, wherein the output component is configured to output the

calculated probabilities.

17. The system of Claim 16, wherein the output component is configured to output the

calculated probabilities to a text entry application.

18. The system of Claim 16, wherein the output component is configured to output the

calculated probabilities to an access security application.

19. The system of Claim 16, wherein the determined relationship factor between the
contacted key and the keys proximate to the contacted key includes a percentage of a border that a

key shares proximate to the contacted key shares with a border of the contacted key.

20. The system of Claim 16, wherein the determined relationship factor between the
contacted key and the keys proximate to the contacted key includes a percentage of an area of
overlap between a key proximate to the contacted key and a circle centered at a center of the
contacted key that completely covers the contacted key without completely covering any adjacent

keys or partially covering any non-adjacent keys.

21. The system of Claim 16, wherein the determined relationship factor between the
contacted key and the keys proximate to the contacted key includes a percentage of an area of
overlap between a key proximate to the contacted key and a circle centered at a center of the
contacted key that completely covers the contacted key without completely covering any adjacent

keys.

22. The system of Claim 16, wherein the determined relationship factor between the
contacted key and the keys proximate to the contacted key includes a percentage of an area of
overlap between a key proximate to the contacted key and a circle centered at a point of contact

within the contacted key that completely covers the contacted key.

23. The system of Claim 16, wherein the determined relationship factor between the

contacted key and the keys proximate to the contacted key includes a percentage of an area of
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overlap between a key proximate to the contacted key and a circle centered at a point of contact

within the contacted key having an area determined by a radius of a pre-determined value.

24. The system of Claim 16, wherein the determined relationship factor between the
contacted key and the keys proximate to the contacted key includes a percentage of an area of
overlap between a key proximate to the contacted key and a circle centered at a point of contact
within the contacted key having an area approximating a contact area of a fingertip on a touch-

screen of the computing device displaying the contacted key.

25. The system of Claim 16, wherein the calculation component is configured to calculate
the probabilities of intended contact for each of the identified one or more key candidates by
multiplying the determined relationship factor by a weighting factor for a respective key

candidate.

26. A computer-readable medium whose contents, when executed by a processor of a
mobile device, cause the mobile device to perform a method for determining a most likely word
candidate for a current key input sequence, the method comprising:

receiving information associated with a contact event within a contacted key of a
keyboard displayed by a touch-screen of the mobile device, wherein the contact
event causes a letter associated with the contacted key to be added to a current
input sequence;

a key identification component, wherein the candidate determination
component is configured to receive the information associated with the
contact event and identify one or more key candidates for keys adjacent to
the contacted key based on a determined relationship factor between the
contacted key and the keys adjacent to the contacted key;

a calculation component, wherein the calculation component is configured to
calculate probabilities of intended contact for each of the identified one or
more key candidates; and

a word identification component, wherein the word identification component is
configured to identify a group of one or more word candidates that
correspond to the current input sequence by;

identifying a word as a candidate if each of its initial letters is associated with

the contacted key in the current input sequence;
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identifying a word as a candidate if each of its initial letters is associated with a
key that is adjacent to the contacted key in the input sequence; and

reducing a probability that an identified word is a most likely word candidate
based on the probabilities of intended contact calculated by the calculation

component.
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