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TOUCH GESTURES FORTEXTENTRY 
OPERATIONS 

TECHNICAL FIELD 

0001. This disclosure relates to a gesture-based user inter 
face for mobile devices. 

BACKGROUND 

0002 Computing devices are continuously improving and 
becoming more commonly used. Additionally, touch-based 
interaction with touch screens of computing devices is also 
becoming a more common and major interaction modality for 
mobile device user interfaces. Touch-based interaction may 
be, for example, finger-based touch input. 
0003. In some instances, a user may interact with an appli 
cation via tactile interaction. For example, Some computing 
devices with touchscreens allow text-entry methods based on 
input by a user via touch of the finger, usually utilizing an 
on-screen keypad. 

SUMMARY 

0004. In general, this disclosure describes techniques for 
providing a user of a computing device with the ability to 
perform text-entry operations (e.g., using a touch screen) on 
a computing device. Specifically, the techniques of this dis 
closure may, in some examples, allow the user to use gestures 
on a mobile computing device to perform text entry and 
editing operations. Using a presence-sensitive user interface 
device (e.g., the touch screen), the user may use gestures to 
enter text into applications that accept text as an input (e.g., 
short message service (SMS) messages, e-mail message, uni 
form resource locators (URLs), and the like). Using visually 
defined areas on the touch screen, the user may utilize ges 
tures of certain patterns, relative to the defined areas, to 
indicate text entry and editing operations such as, for 
example, deleting characters and words, indicating a space or 
return character, and the like. 
0005. In one example, the disclosure is directed to a 
method comprising receiving, using a presence-sensitive user 
interface device coupled to a computing device, first user 
input comprising a drawing gesture associated with a first 
area for user input defined on the presence-sensitive user 
interface device, wherein the first user input specifies one or 
more characters to be displayed in a graphical user interface 
associated with the computing device, receiving, using the 
presence-sensitive user interface device, second user input 
comprising a drawing gesture, wherein the second user input 
comprises crossing between the first area and at least a second 
area for user input defined on the presence-sensitive user 
interface device, and wherein the second user input specifies 
an editing operation associated with the one or more charac 
ters, and applying, by the computing device, the editing 
operation to the one or more characters in response to receiv 
ing the second user input. 
0006. In another example, the disclosure is directed to a 
computer-readable storage medium encoded with instruc 
tions that, when executed, cause one or more processors of a 
computing device to perform operations comprising receiv 
ing, using a presence-sensitive user interface device coupled 
to the computing device, first user input comprising a drawing 
gesture associated with a first area for user input defined on 
the presence-sensitive user interface device, wherein the first 
user input specifies one or more characters to be displayed in 

Aug. 23, 2012 

a graphical user interface associated with the computing 
device, receiving, using the presence-sensitive user interface 
device, second user input comprising a drawing gesture, 
wherein the second user input comprises crossing between 
the first area and at least a second area for user input defined 
on the presence-sensitive user interface device, and wherein 
the second user input specifies an editing operation associated 
with the one or more characters, and applying, by the com 
puting device, the editing operation to the one or more char 
acters in response to receiving the second user input. 
0007. In another example, the disclosure is directed to a 
computing device comprising one or more processors, a pres 
ence-sensitive user interface device, a user interface module 
operable by the one or more processors to receive, using the 
presence-sensitive user interface device, first user input com 
prising a drawing gesture associated with a first area for user 
input defined on the presence-sensitive user interface device, 
wherein the first user input specifies one or more characters to 
be displayed in a graphical user interface associated with the 
computing device, wherein the user interface module is fur 
ther operable to receive, by the presence-sensitive user inter 
face device, second user input comprising a drawing gesture, 
wherein the second user input comprises crossing between 
the first area and at least a second area for user input defined 
on the presence-sensitive user interface device, and wherein 
the second user input specifies an editing operation associated 
with the one or more characters, and means for applying, by 
the computing device, the editing operation to the one or more 
characters in response to receiving the second user input. 
0008 Certain techniques of the present disclosure may, as 
one non-limiting example, allow a user of a computing device 
to perform certain text-editing operations using gestures on a 
touch screen of the computing device. The user may enter 
different patterns using the gestures, relative to defined areas 
on the touch screen, to indicate the desired text-editing opera 
tion, without necessarily Switching to an on-screen keypad. 
0009. The details of one or more implementations of the 
disclosure are set forth in the accompanying drawings and the 
description below. Other features, objects, and advantages of 
the disclosure will be apparent from the description and draw 
ings, and from the claims. 

BRIEF DESCRIPTION OF DRAWINGS 

0010 FIG. 1 is a block diagram illustrating an example 
computing device that may provide a text-entry application in 
accordance with one or more aspects of the present disclo 
SUC. 

0011 FIG. 2 is a block diagram illustrating further details 
of the computing device shown in FIG. 1. 
0012 FIGS. 3A-3G are block diagrams illustrating 
example screens of a computing device as a user interacts 
with the device, in accordance with one or more aspects of the 
present disclosure. 
0013 FIG. 4A is a flow diagram illustrating an algorithm 
for interpreting gestures in accordance with one or more 
aspects of the present disclosure. 
0014 FIG. 4B is an example stroke drawn by a user on a 
touch screen of a computing device. 
0015 FIG. 5 is a flow diagram illustrating a method that 
may be performed by a computing device in accordance with 
one or more aspects of the present disclosure. 

DETAILED DESCRIPTION 

0016. In general, this disclosure describes techniques for 
providing a user with the ability to perform text entry and 
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editing operations using gestures (e.g., using a presence-sen 
sitive user interface device. Such as a touch screen user inter 
face) on a computing device. These techniques may allow the 
user to use gestures on a computing device to perform text 
entry and editing operations, for example, via simple interac 
tions with the touch screen. These techniques may be inte 
grated with existing systems that allow for the user to utilize 
gestures on a touch screen to enter letters and punctuation, 
thus potentially obviating any issues associated with text 
entry using on-screen keypads (e.g., touching the wrong key 
or multiple keys). Using the touch screen, the user may use 
gestures to enter text into text-based applications (e.g., SMS 
messages, e-mail message, URLs, and the like). A portion of 
the touchscreen may be allocated for text entry using gestures 
(e.g., the lower region of a touch screen). Using visually 
defined areas within the text entry region, the user may utilize 
gestures of certain patterns relative to the defined areas to 
indicate text entry and editing operations such as, for 
example, deleting characters and words, indicating a space or 
return characters, and the like. In one example, the touch 
screen may be divided into two regions, an upper region and 
a lower region. A user may utilize the lower region to provide 
drawing gestures that define characters and operations, which 
may be displayed within the upper region. The drawings 
gestures may be also displayed within the lower region as the 
user interacts with the lower region of the touchscreen, as will 
be illustrated in more detail below. 

0017. As touch-screen computing devices become more 
prevalent, finger-based touch input, though intuitive, may 
Suffer from low precision due to at least two known issues. 
One issue is that the area touched by the finger is, in some 
situations (e.g., Small mobile devices), much larger than a 
single pixel. Sometimes referred to as “the fat finger issue. 
Therefore, the low precision offinger input may become an 
issue, where Small user interface components are often diffi 
cult to operate on a computing device. Such as, using on 
screen keypads to enter and edit text. The issue is further 
amplified when the user is in motion, e.g., walking, and 
unable to pay close attention to the interface. 
0018. Some computing devices provide user interfaces 
that allow the user to use gestures to enter text, by defining a 
portion of the touch screen as a text entry region, where the 
user utilizes his/her finger or a stylus to draw the letters for 
text entry. However, Such user interfaces may not always 
provide a user with the ability to perform text entry and 
editing operations not related to drawing characters (e.g., 
letters, punctuation, numbers) using gestures. For example, to 
input such characters as SPACE, RETURN, or DELETE, the 
user would typically have to Switch to an on-screen keypad to 
perform the text entry and editing operations by touching the 
corresponding keys. This can be inconvenient as it can make 
the process of entering text cumbersome and/or it can have the 
same issues associated with entering text using an on-screen 
keypad. 
0019. The techniques of this disclosure provide a region of 
the user interface (e.g., touch screen) dedicated for text entry 
(e.g., a lower region) to allow a user to implement text entry 
and editing operations, other than entry of text characters, 
using gestures (e.g., on the touch screen). Editing operations 
may include entry of non-alphanumeric characters that also 
have associated operations such as adding SPACE and insert 
ing the RETURN character, and may also include activating 
operations such as deleting the last character, deleting all the 
text entered, indicating ENTER, and the like. Rather than 
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Switching to an on-screen keypad to enter the text entry and 
editing operations, the techniques define areas or Sub-regions 
within the region dedicated for text entry, where the user may 
utilize gestures involving the Sub-regions to effectuate the 
desired text entry and editing operations. The areas or Sub 
regions may be defined using on-screen markers (e.g., hori 
Zontal and/or vertical lines), and the user may utilize gestures 
to interact with the different areas to produce the desired 
outcome (e.g., SPACE, DELETE, RETURN, and the like). 
The defined areas and the patterns may be large enough 
relative to on-screen keypad buttons, such that the level of 
accuracy of where the user touches the screen is not as par 
ticular as when using an on-screen keypad. Additionally, 
these techniques allow for the user to continuously input text 
without having to switch back and forth between gesture 
based text entry and an on-screen keypad. 
0020 FIG. 1 is a block diagram illustrating an example 
computing device 100 that may provide a text-entry applica 
tion 102 in accordance with one or more aspects of the present 
disclosure. Computing device 100 may comprise one or more 
stand-alone devices or may be part of a larger system. In some 
examples, computing device 100 may comprise a mobile 
device. For example, computing device 100 may comprise or 
be part of a wireless communication device (e.g., wireless 
mobile handset or device), a video telephone, a digital mul 
timedia player, a personal digital assistant (PDA), a video 
game console, a laptop computer, a tablet computer, or other 
devices. In some examples, computing device 100 may com 
municate with external, distinct devices via one or more net 
works (not shown). Such as one or more wired or wireless 
networks, which may, in some cases, provide access to the 
Internet. 

0021. As shown in the example of FIG. 1, computing 
device 100 may include one or more applications 104A-104N 
and text-entry application 102. Applications 104A-104N and 
text-entry application 102 may be executed by computing 
device 100 (e.g., by one or more processors included within 
computing device 100, as described in more detail with 
respect to FIG. 2). In some examples, text-entry application 
102 may be displayed on at least a portion of a presence 
sensitive user interface device (e.g., user interface) associated 
with computing device 100. The presence-sensitive user 
interface device may be, for example, a touch screen of com 
puting device 100, responsive to tactile input via a user's 
finger, for example. During execution, user interaction with 
text-entry application 102 may result in a graphical user inter 
face associated with computing device 100. The graphical 
user interface may be displayed in at least another portion of 
the touch screen of computing device 100. In this manner, 
computing device 100 may comprise a screen, Such as a touch 
screen, and the screen may include one portion that displays 
data associated with an application executing on computing 
device 100 and another portion that allows the user to provide 
input into the application. 
0022. Each of applications 104A-104N is operable on 
computing device 100 to perform one or more functions 
during execution. For example, one or more of applications 
104A-104N may comprise a web or a communication appli 
cation that interacts and/or exchanges data with a device that 
is external to computing device 100. A web application may, 
in some examples, be executable within a web browser that is 
operable on computing device 100. A communication appli 
cation may, in some examples, be a messaging application, 
Such as, short message service (SMS) application. Comput 
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ing device 100 may, in various examples, download or other 
wise obtain one or more of applications 104A-104N from an 
external server via one or more networks (not shown). For 
example, a web browser hosted by computing device 100 may 
download one or more of applications 104A-104N upon 
access of one or more web sites hosted by Such as external 
server (e.g., web server). In some examples, at least a portion 
of applications 104A-104N may be text-based. 
0023. During execution, any of applications 104A-104N 
may implement, invoke, execute, or otherwise utilize text 
entry application 102 as a mechanism to obtain user input. For 
example, if application 104A is an e-mail application, it may 
invoke execution of text-entry application 102 to allow a user 
to enter or type in e-mail text. In another example, if applica 
tion 104N is a web browser application, it may invoke execu 
tion of text-entry application 102 to allow a user to enter 
Uniform Resource Identifier (URI) information or to provide 
user input during execution of one or more web applications. 
0024 Text-entry application 102 may, during execution, 
display or control a gesture interface 106, which includes one 
or more areas with which a user interacts via gestures to input 
text. In one example, gesture interface 106 may be a presence 
sensitive user interface device associated with computing 
device 100. In examples where computing device 100 
includes a touch screen user interface, a user may interact 
with the touchscreen via gestures to provide text entry, where 
gesture interface 106 may be a portion of the touch screen. 
0025 Computing device 100 may display, via the user 
interface, a sequence of characters corresponding to the one 
or more characters input by the user via gestures on gesture 
interface 106. Computing device 100 may employ a proces 
Sor to execute a gesture-interpretation algorithm that, based 
on the user gestures, displays characters and applies opera 
tions corresponding to the gestures. The characters may cor 
respond to letters and/or punctuation, which the user may 
draw using gestures on gesture interface 106. Using the tech 
niques of this disclosure, the user may input gestures on 
gesture interface 106 corresponding to operations such as, for 
example, editing operations. Some example editing opera 
tions may be adding a space, inserting a return, and deleting 
the last character, word, paragraph, or all the text the user has 
input. In this manner, the user may interact with the same 
interface to entertext and to apply text editing operations. The 
gesture-interpretation algorithm may be capable of differen 
tiating between gestures representing characters and gestures 
representing editing operations, as will be described in more 
detail below. 

0026. As indicated above, in one example, a display 
device associated with computing device 100 may include a 
presence-sensitive user interface device portion (e.g., touch 
screen), which may be responsive to tactile input by a user. A 
portion of the touchscreen may be dedicated to text entry and 
editing Such as, for example, gesture interface 106. According 
to techniques of this disclosure, gesture interface 106 may be 
partitioned into two or more areas, as will be described in 
more detail below. The user may use gestures to input char 
acters (e.g., letters, punctuation, and the like) as if handwrit 
ing in one of the areas within gesture interface 106. In some 
instances, the user may wish to apply a text editing operation 
or input a character that cannot be drawn, e.g., space, return, 
delete, and the like. In one example, the user may utilize 
gestures that cross from one of the areas to another of the 
areas within gesture interface 106 to define a desired opera 
tion. The operation may depend on the direction of the gesture 
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and the areas traversed by the gesture. A gesture-interpreta 
tion algorithm may interpret the gestures and display the 
corresponding characters and/or apply the corresponding 
operation to characters already entered by the user Such as, for 
example, adding a space after the last character, adding a 
return, deleting the last character, word, paragraph, or all 
entered text. 

0027. The techniques of this disclosure may, in some 
instances, allow a user to use gestures to input text and apply 
text-editing operations using the same interface, e.g., gesture 
interface 206. In these instances, the user would not need to 
switch to a different screen when the user needs to add a 
special operation to the text. In one example, techniques of 
this disclosure may provide the user with defined areas within 
the interface Such that gestures associated with one defined 
area may be associated with text-entry, and gestures associ 
ated with another defined area may be associated with text 
editing operations. 
0028 FIG. 2 is a block diagram illustrating further details 
of the computing device 100 shown in FIG. 1. FIG. 2 illus 
trates only one particular example of computing device 100, 
and many other example embodiments of computing device 
100 may be used in other instances. As shown in the example 
of FIG. 2, computing device 100 includes one or more pro 
cessors 122, memory 124, a network interface 126, one or 
more storage devices 128, user interface 130, and an optional 
battery 132. For example, if computing device 100 comprises 
a mobile device, computing device 100 may include battery 
132. Each of components 122, 124, 126, 128, 130, and 132 
may be interconnected via one or more busses for inter 
component communications. Processors 122 may be config 
ured to implement functionality and/or process instructions 
for execution within computing device 100. Processors 122 
may be capable of processing instructions stored in memory 
124 or instructions stored on storage devices 128. 
0029. User interface 130 may include, for example, a 
monitor or other display device for presentation of visual 
information to a user of computing device 100. User interface 
130 may further include one or more input devices to enable 
a user to input data, Such as a manual keyboard, mouse, 
touchpad, track pad, etc. In some example, user interface 130 
may comprise a presence-sensitive user interface device Such 
as, for example, a touch screen, which may be used both to 
receive and process user input and also to display output 
information. User interface 130 may further include printers 
or other devices to output information. In various instances in 
the description contained herein, references made to user 
interface 130 may refer to portions of user interface 130 (e.g., 
touch screen) that provide user input functionality. In one 
example, user interface 130 may be a touch screen that is 
responsive to tactile input by the user. 
0030 Memory 124 may be configured to store informa 
tion within computing device 100 during operation. Memory 
124 may, in Some examples, be described as a computer 
readable storage medium. In some examples, memory 124 is 
a temporary memory, meaning that a primary purpose of 
memory 124 is not long-term storage. Memory 124 may also 
be described as a volatile memory, meaning that memory 124 
does not maintain stored contents when the computer is 
turned off. Examples of volatile memories include random 
access memories (RAM), dynamic random access memories 
(DRAM), static random access memories (SRAM), and other 
forms of volatile memories known in the art. In some 
examples, memory 124 may be used to store program instruc 
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tions for execution by processors 122. Memory 124 may be 
used by Software or applications running on computing 
device 100 (e.g., one or more of applications 104A-104N 
shown in FIG. 1 or the gesture-interpretation algorithm) to 
temporarily store information during program execution. 
0031 Storage devices 128 may also include one or more 
computer-readable storage media. Storage devices 128 may 
be configured to store larger amounts of information than 
memory 124. Storage devices 128 may further be configured 
for long-term storage of information. In some examples, Stor 
age devices 128 may comprise non-volatile storage elements. 
Examples of Such non-volatile storage elements may include 
magnetic hard discs, optical discs, floppy discs, flash memo 
ries, or forms of electrically programmable memories 
(EPROM) or electrically erasable and programmable (EE 
PROM) memories. 
0032 Computing device 100 also includes network inter 
face 126. Computing device 100 may utilize network inter 
face 126 to communicate with external devices (e.g., one or 
more servers, web servers) via one or more networks, such as 
one or more wireless/wired networks. Computing device 100 
may utilize network interface 126 in response to execution of 
one or more applications that require transferring data to 
and/or from other devices (e.g., other computing devices, 
servers, or the like). 
0033. Any applications implemented within or executed 
by computing device 100 (e.g., applications 104A-104N 
shown in FIG. 1 or the gesture-interpretation algorithm) may 
be implemented or contained within, operable by, executed 
by, and/or be operatively coupled to processors 122, memory 
124, network interface 126, storage devices 128, and/or user 
interface 130. 
0034. One example of text-entry application 102 is shown 
in FIG. 2. Text-entry application 102 may include a display 
module 142, a user interface controller 144, a character mod 
ule 146, and an operations module 148. Text-entry applica 
tion 102 may provide or display gesture interface 106 shown 
in FIG. 1 (e.g., via user interface 130). Text-entry application 
102 may be stored in memory 124 and/or storage devices 128, 
and may be operable by processors 122 to perform various 
tasks during execution. 
0035. In one example, during implementation or execu 
tion of text-entry application 102, display module 142 may be 
operable by processors 122 to define a portion for text and 
operation entry (e.g., gesture interface 106) via user interface 
130. User interface controller 144 may be operable by pro 
cessors 122 to receive, via user interface 130, user input 
specifying characters and/or operations in the form of ges 
tures drawn on gesture interface 106. The user input may 
comprise a contact with user interface 130 (e.g., contact with 
a touchscreen), and wherein each of the gestures is associated 
with a character or an operation. 
0036 Character module 146 and operations module 148 
may be operable by processor 122 to determine, based on 
gestures the user draws on user interface 130, the appropriate 
characters to display and operations to apply to the displayed 
characters. In one example, display module 142 may define 
gesture interface 106 on user interface 130. Gesture interface 
106 may be generally rectangular in some examples. In one 
example, horizontal and/or vertical lines may be used to 
define different areas within gesture interface 106. In one 
example, the lines may be close to the edge of gesture inter 
face 106, thus defining a larger area in the middle where a user 
may use gestures to draw characters for text entry. The char 
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acters may be letters, numbers, punctuation, and the like. The 
lines may define Smaller areas closer to the outer edges of 
gesture interface 106. Using certain gestures that traverse the 
larger area and the Smaller, the user may be able to apply 
operations to the already-entered characters. The operations 
may be a space, a line return, or deletion of previously 
entered characters, for example. In one example, character 
module 146 may determine a character based on gestures in 
the larger area of gesture interface 106, and operations mod 
ule 148 may determine an operation based on gestures that 
cross the lines defining the Smaller areas in gesture interface 
106. 

0037 Processor 122 may be operable to execute one or 
more algorithms including, for example, a gesture-interpre 
tation algorithm. In one example, the gesture-interpretation 
algorithm may determine whether gestures drawn by a user 
correspond to characters or editing operations. Based on the 
determination, the gesture-interpretation algorithm may pro 
cess the drawn gestures to the appropriate module for further 
interpretation. For example, if the gesture-interpretation 
algorithm determines that a drawn gesture is a character, the 
algorithm sends the gesture data associated with the drawn 
gesture to character module 146 for further interpretation. If, 
for example, the gesture-interpretation algorithm determines 
that a drawn gesture is an editing operation, the algorithm 
sends the gesture data associated with the drawn gesture to 
operations module 148 for further interpretation. The gesture 
interpretation algorithm will be discussed in more detail 
below. 

0038. As the user utilizes gestures to draw characters and 
operations, the gesture-interpretation algorithm determines 
whether the gestures are characters or operations, and char 
acter module 146 and operations module 148 may determine 
the matching desired characters and operations, respectively. 
Display module 142 may be operable to receive the deter 
mined characters and operations for display to the user on 
user interface 130. The entered text and operations may be 
displayed in a manner that depends on the application that 
computing device 100 may be running, where at least a por 
tion of the application is text based, and the user utilizes 
gesture interface 106 to enter text into the application (e.g., 
e-mail, web browser, SMS application, and the like). Display 
module 142 may be operable to display the gestures are they 
user draws them on gesture interface 106, and the correspond 
ing characters in the application. 
0039 FIGS. 3A-3G are block diagrams illustrating 
example screens of a computing device 300 as a user interacts 
with the device, in accordance with one or more aspects of the 
present disclosure. As shown in the example, a series of 
screens may be shown on a computing device 300. Such as a 
mobile device (e.g., a smartphone). Computing device 300 
may operate in the same manner as computing device 100 of 
FIGS. 1 and 2. Computing device 300 may include one or 
more user interface devices that allow a user to interact with 
the device. Example user interface devices may include, for 
example, a mouse, a touchpad, a track pad, a keyboard, a 
touch screen, or the like. Computing device 300 may also 
include screen 302 via which computing device 300 displays 
to the user application-related options and Screens. In one 
example, screen 302 may be a touch screen that allows inter 
action by user's touch via user's finger or a device (e.g., stylus 
pen). 
0040 FIGS. 3A-3G illustrate an example progression, 
according to the techniques described herein, as the user 
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provides input to computing device 300 via a user interface 
device such as, for example, gesture interface 306. In one 
example, gesture interface 306 may be an area defined within 
screen 302. As FIG. 3A illustrates, gesture interface 306 may 
be displayed on touch screen 302 of computing device 300, 
where a user may use his/her fingers or a device (e.g., stylus 
pen) to interact with the touch screen and user gestures to 
enter and edit text associated with a text-based application 
running on computing device 300. Screen 302 may display in 
a display portion 304, which may comprise a graphical user 
interface, the text that the user inputs into the text-based 
application. 
0041 Screen 302 shows an example text-based applica 
tion (e.g., e-mail, SMS, or the like) that is running on com 
puting device 300. The text-based application allows the user 
to entertext into various fields, such as a “To field and a body 
field. If the user wishes to enter text, the user may draw the 
characters (e.g., letters, numbers, punctuation, and the like) 
using gestures in gesture interface 306. For example, the user 
may use contact (e.g., by touching or using a stylus) to draw 
within gesture interface 306 the words he/she desired to enter 
into the application. As illustrated in FIG. 3A, gesture inter 
face 306 may have a large defined area in the middle, bounded 
by lines 308 and 310, where the user may use gestures to enter 
characters. Lines 308 and 310 may partition the area defined 
by gesture interface 306 by defining the boundaries for areas 
318 and 320. In this example, the user may have entered the 
word “HELLO by drawing it as shown in FIG. 3A. 
0.042 Computing device 300 may display, via the user 
interface, a sequence of characters corresponding to the char 
acters drawn by the user, as shown in text display portion 304. 
Computing device 300 may employ a processor to execute an 
algorithm (e.g., a gesture-interpretation algorithm) that gen 
erates, based on the drawn gestures, characters that match the 
gestures drawn by the user. As the user draws more characters 
using gestures, the gesture-interpretation algorithm may 
determine that the drawn gesture is associated with characters 
and send the gesture data associated with the drawn gestures 
to character module 146. Character module 146 (FIG. 2) may 
then determine the appropriate characters to display. In one 
example, the user may wish to entera non-character operation 
(e.g., space, line return, delete, and the like), which may not 
be represented by a drawn character as would letters, num 
bers, or punctuation. As FIG. 3B illustrates, the user may 
utilize gestures in accordance with techniques of this disclo 
Sure to input operations that are not characters. As shown in 
FIG.3B, lines 308 and 310 may define smaller areas 318 and 
320, respectively, near the edges of gesture interface 306. The 
user may utilize gestures involving lines 308 and 310 to define 
non-character operations. In the example of FIG.3B, the user 
may touch gesture interface 306 somewhere between lines 
308 and 310, and swipe to the right to cross line 308. The 
gesture-interpretation algorithm may determine that the 
drawn gesture is associated with an editing operation and 
send the drawn gesture to operation module 148. Operations 
module 148 may then interpret the drawn gesture to deter 
mine the associated editing operation, e.g., a SPACE, result 
ing in adding a space after the last entered word “HELLO.” 
0043. Using gestures, the user may then input another 
word as shown in FIG. 3C. For example, the word 
“WORLDS.” The user may have intended to enter the word 
“WORLD, and may wish to correct the last entry by deleting 
the letter S. The user may utilize gestures involving lines 308 
and 310 to indicate the desire to delete the last-entered letter. 
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As shown in the example of FIG. 3D, the user may touch 
gesture interface 306 somewhere between lines 308 and 310, 
and swipe to the left to cross line 310. Operation module 148 
may interpret the gesture to determine the associated editing 
operation, e.g., DELETE, resulting in deleting the last entered 
character, as FIG. 3D illustrates. 
0044. In one example, when the user wishes to write text 
using gestures, the user may write anywhere within gesture 
interface 306. As FIG. 3C shows, the user may start writing 
anywhere, even in the areas 318 and 320 defined by lines 308 
and 310. When the user draws gestures, character module 146 
may determine the best match for each character and display 
it. In other examples, character module 146 may display the 
best match, and may provide the user with other candidate 
words 312 as shown in FIG.3C. The user may disregard the 
candidate words by continuing to draw gestures, indicating 
that the best match is the desired word or character or may 
select one of the Suggestions by touching the screen where the 
correct suggestion word is displayed. 
0045. As noted above, one example for adding SPACE 
may beachieved by starting between lines 308 and 310, and 
swiping right to cross line 308, as FIG.3B illustrates. Another 
example, to DELETE the last character, the user may start 
between lines 308 and 310, and swipe left to cross line 310, as 
FIG. 3D illustrates. To indicate a RETURN/ENTER (or GO 
for applications such as search in a browser), the user may 
start left of line 310 and swipe all the way across gesture 
interface 306 to cross lines 310 and 308 as illustrated in FIG. 
3E. In yet another example, to issue a DELETE of the last 
word, the user may start by touching right of line 308 and 
swipe all the way across gesture interface 306 to cross lines 
308 and 310, as illustrated in FIG. 3F. Yet another example 
may be if the user wishes to issue a DELETE of all the text 
entered thus far by starting right of line 308 and swiping in a 
C-shape, thus Swiping across gesture interface to the left to 
cross lines 308 and 310 then returning across and crossing 
lines 310 and 308, as illustrated in FIG. 3G. It should be 
understood that there examples of gestures and operations are 
merely illustrative using the most popular operations, and that 
other patterns and operations may be implemented using the 
techniques of this disclosure. In some examples, horizontal 
and vertical lines may be utilized. 
0046 FIG. 4A is a flow diagram illustrating an algorithm 
for interpreting gestures in accordance with one or more 
aspects of the present disclosure. As noted above, a processor 
(e.g., processor 122) may execute a gesture-interpretation 
algorithm to determine whether a drawn gesture corresponds 
to a character or an editing operation, and send gesture data 
associated with the drawn gesture to the appropriate module 
for recognition and display. When the user starts drawing 
gestures on the touch screen of the computing device, as 
discussed above, the sensed drawn stroke may be added by 
the algorithm to a current gesture (402). A stroke may corre 
spond to a shape drawn by the user in one touch without lifting 
a finger or stylus off the touchscreen. Referring back to FIG. 
3A, for example, the leftmost vertical line of the letter His one 
stroke, the horizontal part of the letter H is another stroke, and 
the rightmost vertical line of the letter H is another stroke. As 
FIG. 3B, 3D, and 3E-3F illustrate, gestures associated with 
editing operations may comprise one stroke. 
0047. The gesture-interpretation algorithm may then 
determine whether the next time the user makes contact with 
the touch screen is less than a timeout threshold (404). The 
timeout threshold may be a time that indicates, when 
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exceeded, that the user has completed drawing one gesture 
and is drawing another gesture. In one example, the timeout 
threshold may be 500 ms. The timeout threshold may be set 
by default to a certain value, may be configurable by the user, 
or may be automatically configured by the computing device 
based on user's historical touching patterns. After every 
stroke, a timer may be reset, and when the user makes the next 
contact with the touch screen, the timer may be stopped to 
determine the time difference between the last stroke and the 
current one. The time difference may be compared to the 
timeout threshold to determine the whether the user's touch 
was less than the timeout threshold (404). 
0.048 If the user makes contact with the touch screen 
within the timeout threshold, the stroke the user is indicating 
should be added to the current gesture (402). If the user makes 
contact with the touch screen beyond the timeout threshold, 
the stroke the user is indicating is not part of the current 
gesture and a new gesture should be started. The algorithm 
may then interpret the current gesture on the screen to deter 
mine the appropriate module to handle it. The algorithm may 
determine if the current gesture includes a single stroke (406). 
If the current gesture includes more than one stroke, the 
algorithm then determines that the current gesture corre 
sponds to a character. The algorithm may then send the data 
associated with the current gesture to character module 146 
for character recognition (408). 
0049. If the current gesture includes a single stroke that 
crosses at least one of the lines (e.g. lines 308 and 310) 
defining boundaries between the visually-defined areas of the 
touch screen, the algorithm determines the stroke's straight 
ness and whether it exceeds a straightness threshold (410). 
The determination of straightness is described in more detail 
below. If the straightness of the stroke does not exceed the 
threshold, that indicates that the stroke is not straight enough, 
and that the current gesture corresponds to a character. The 
algorithm may then send the data associated with the current 
gesture to character module 146 for character recognition 
(408). If the straightness of the stroke exceeds the threshold, 
that indicates that the stroke is straight, and that the current 
gesture corresponds to an editing operation. The algorithm 
may then send the data associated with the current gesture to 
editing operations module 148 for operation recognition 
(412). 
0050 FIG. 4B is an example stroke 400 drawn by a user on 
a touch screen of a computing device. In determining the 
straightness of stroke 400, the algorithm may analyze seg 
ments of the stroke. The segments of the stroke may be 
defined by the points defining the stroke, where the points 
correspond to pixels on the touch screen. In this example, 
stroke 400 has 4 segments defined by points 420, 422, 424, 
426, and 428. To determine the straightness of stroke 400, the 
algorithm determines the direct distance (direct dist) from 
the starting point to the ending point of stroke 400, illustrated 
by the dotted line representing direct dist (420, 428). The 
algorithm then determines the path distance of the stroke 
(path dist), which is the Sum of the lengths of all the segments 
of stroke 400. In this example: 

path dist (420,428)=direct dist (420,422)+direct dist 
(422,424)+direct dist (424.426)+direct dist (426,428) 

The algorithm then determines straightness of stroke 400 as 
follows: 

Straightness (400)=direct dist (420,428)/path dist 
(420,428) 
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The straighter the stroke, the closer the straightness value will 
be to 1. The straightness threshold may therefore be close to 
1, and the choice of the straightness threshold may depend on 
how sensitive the algorithm should be in determining whether 
a stroke is straight. In one example, the straightness threshold 
may be set to 0.8, thus allowing for a certain amount of 
curvature in the stroke, which may be due to shaking of user's 
hand while drawing the gesture. 
0051. In another example, the algorithm may also utilize a 
stroke path variation method to determine whether a single 
stroke is an editing operation. This may be utilized in some 
instances such as, for example, when some editing operations 
correspond to a gesture that is a single stroke but is not a 
straight stroke. One example may be the one illustrated by 
FIG.3G, described above. In this example, the algorithm may 
determine to use the stroke path variation method based on 
the number of graphical lines crossed by the single stroke. 
The stroke path variation method may consider the number of 
corners in a stroke to determine whether a stroke should be 
interpreted as an editing operation or a character. For each 
point of a stroke, the algorithm may determine whether the 
point corresponds to a corner by determining the angle 
between adjacent line segments, and if the angle is above a 
certain threshold (e.g., 30 degrees), the point may be consid 
ered a corner. In the example of FIG. 4B, point 426 is the only 
corner in stroke 400. In the example of the stroke of FIG. 3G, 
the straightness method may not be effective in determining 
whether the stroke corresponds to an editing operation, 
because the direct distance between the two ends is a lot 
Smaller than the Sum of the segment lengths of the stroke, and 
therefore, the path variation method may be used instead. In 
the example of FIG. 3G, the algorithm may determine there 
are at least 2 corner points in the stroke, and therefore, the 
stroke corresponds to an editing operation. 
0.052 FIG. 5 is a flow diagram illustrating a method that 
may be performed by a computing device in accordance with 
one or more aspects of the present disclosure. For example, 
the illustrated example method may be performed by com 
puting device 100 (FIGS. 1 and 2) or computing device 300 
(FIGS. 3A-3D). In some examples, a computer-readable stor 
age medium (e.g., a medium included in storage device 128 of 
FIG. 2) may be encoded with instructions that, when 
executed, cause one or more processors (e.g., processor 122) 
to perform one or more of the acts illustrated in the method of 
FIGS. 1, 2, and 3A-3D. 
0053. The method of FIG. 4 includes defining, for a pres 
ence-sensitive user interface device (e.g., touch screen 302) 
coupled to the computing device, a first area (e.g., gesture 
interface 306 or a lower region of the touch screen) and a 
second area (e.g., area right of line 308 and left of line310) for 
user input (402). As illustrated above, the second area is a 
subset of the first area and is defined by one or more bound 
aries (e.g., horizontal and/or vertical lines) that partition the 
first area. The method also includes receiving, using the pres 
ence-sensitive user interface device, first user input compris 
ing a drawing gesture associated with the first area, where the 
first user input specifies one or more characters (e.g., letters, 
numbers, punctuation, or the like) to be displayed in a graphi 
cal user interface (e.g., display portion 304 or upper region of 
the touch screen) associated with the computing device and a 
text-based application running on the computing device 
(404). Based on the user input, the determined characters may 
be displayed on the graphical user interface (406). 
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0054 The presence-sensitive user interface device may 
also receive second user input comprising a gesture associ 
ated with the at least one of the one or more boundaries 
associated with the second area, wherein the second user 
input specifies an editing operation (e.g., SPACE, RETURN, 
DELETE, or the like) associated with the one or more char 
acters (408). The second input may involve, for example, 
gestures that do not resemble characters, and which may cross 
the lines that define the second area. The method further 
includes applying, by the computing device, the specified 
operation to the one or more characters in response to receiv 
ing the second user input (410). In this manner, the user may 
utilize gestures to define one or more characters to display, 
and may also utilize gestures, without changing from gesture 
based input, to apply other non-character operations. 
0055. The techniques described in this disclosure may be 
implemented, at least in part, in hardware, Software, firm 
ware, or any combination thereof. For example, various 
aspects of the described techniques may be implemented 
within one or more processors, including one or more micro 
processors, digital signal processors (DSPs), application spe 
cific integrated circuits (ASICs), field programmable gate 
arrays (FPGAs), or any other equivalent integrated or discrete 
logic circuitry, as well as any combinations of Such compo 
nents. The term “processor or “processing circuitry may 
generally refer to any of the foregoing logic circuitry, alone or 
in combination with other logic circuitry, or any other equiva 
lent circuitry. A control unit including hardware may also 
perform one or more of the techniques of this disclosure. 
0056 Such hardware, software, and firmware may be 
implemented within the same device or within separate 
devices to Support the various techniques described in this 
disclosure. In addition, any of the described units, modules or 
components may be implemented together or separately as 
discrete but interoperable logic devices. Depiction of differ 
ent features as modules or units is intended to highlight dif 
ferent functional aspects and does not necessarily imply that 
Such modules or units must be realized by separate hardware, 
firmware, or Software components. Rather, functionality 
associated with one or more modules or units may be per 
formed by separate hardware, firmware, or software compo 
nents, or integrated within common or separate hardware, 
firmware, or software components. 
0057 The techniques described in this disclosure may also 
be embodied or encoded in a computer-readable medium, 
Such as a computer-readable storage medium, containing 
instructions. Instructions embedded or encoded in a com 
puter-readable medium, including a computer-readable stor 
age medium, may cause one or more programmable proces 
sors, or other processors, to implement one or more of the 
techniques described herein, Such as when instructions 
included or encoded in the computer-readable medium are 
executed by the one or more processors. Computer readable 
storage media may include random access memory (RAM), 
read only memory (ROM), programmable read only memory 
(PROM), erasable programmable read only memory 
(EPROM), electronically erasable programmable read only 
memory (EEPROM), flash memory, a hard disk, a compact 
disc ROM (CD-ROM), a floppy disk, a cassette, magnetic 
media, optical media, or other computer readable media. In 
Some examples, an article of manufacture may comprise one 
or more computer-readable storage media. 
0058. In some examples, a computer-readable storage 
medium may comprise a non-transitory medium. The term 
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“non-transitory' may indicate that the storage medium is not 
embodied in a carrier wave or a propagated signal. In certain 
examples, a non-transitory storage medium may store data 
that can, over time, change (e.g., in RAM or cache). 
0059 Various embodiments of the disclosure have been 
described. These and other embodiments are within the scope 
of the following claims. 

1. A method comprising: 
receiving, using a presence-sensitive user interface device 

coupled to a computing device, first user input compris 
ing a drawing gesture associated with a first area for user 
input defined on the presence-sensitive user interface 
device, wherein the first user input specifies one or more 
characters to be displayed in a graphical user interface 
associated with the computing device; 

receiving, using the presence-sensitive user interface 
device, second user input comprising a drawing gesture, 
wherein the second user input comprises crossing 
between the first area and at least a second area for user 
input defined on the presence-sensitive user interface 
device, and wherein the second user input specifies an 
editing operation associated with the one or more char 
acters; and 

applying, by the computing device, the editing operation to 
the one or more characters in response to receiving the 
second user input. 

2. The method of claim 1, wherein the specified editing 
operation depends on a direction of crossing between the first 
area and the at least second area based on the received second 
user input. 

3. The method of claim 1, further comprising: 
defining, for the presence-sensitive user interface device, 

the first area and the at least second area for user input, 
wherein the at least second area comprises is a Subset of 
the first area, and wherein the at least second area is 
defined by at least a first graphical boundary that parti 
tions the first area. 

4. The method of claim 3, wherein the second user input 
crosses the at least first graphical boundary. 

5. The method of claim 3, wherein the specified editing 
operation depends on a number of times the at least first 
graphical boundary is crossed based on the received second 
user input. 

6. The method of claim 1, further comprising: 
defining, for the presence-sensitive user interface device, at 

least a third area for user input on the presence-sensitive 
user interface device, wherein the second user input 
comprises crossing between the first area, the at least 
second area, and the at least third area, and wherein the 
second user input specifies an editing operation associ 
ated with the one or more characters. 

7. The method of claim 1, further comprising: 
defining, for the presence-sensitive user interface device, at 

least a third area for user input, wherein the at least third 
area comprises a Subset of the first area, and wherein the 
at least third area is defined by at least a second graphical 
boundary that partitions the first area, 

wherein the second user input comprises crossing at least 
one of the first graphical boundary and the second 
graphical boundary, and wherein the second user input 
specifies an editing operation associated with the one or 
more characters. 

8. The method of claim 7, wherein the specified editing 
operation depends on a direction of crossing of at least one of 
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the first graphical boundary and the second graphical bound 
ary based on the received second user input. 

9. The method of claim 7, wherein the specified editing 
operation depends on a number of times the at least one of the 
first graphical boundary and the second graphical boundary is 
crossed based on the received second user input. 

10. The method of claim 7, wherein the specified editing 
operation depends on which of at the at least first graphical 
boundary and the second graphical boundary is crossed based 
on the received second user input. 

11. The method of claim 1, further comprising determining 
whether a user input specifies one or more characters or 
specifies an editing operation. 

12. The method of claim 11, whereina user input specifies 
an editing operation when the drawing gesture comprises a 
single stroke that crosses between the first area and the at least 
second area, and a straightness associated with the drawing 
gesture is above a straightness threshold. 

13. The method of claim 1, wherein the editing operation 
comprises at least one of adding a space, adding a return, or 
performing a deletion of at least one of the one or more 
characters. 

14. The method of claim 1, wherein the presence-sensitive 
user interface device comprises a touch screen that displays 
the graphical user interface, wherein the touch screen dis 
plays the first area and the at least second area, and wherein 
the touch screen comprises an upper region and a lower 
region, the method further comprising: 

displaying the first area and the at least second area in the 
lower region; and 

displaying the one or more characters in the upper region. 
15. The method of claim 1, further comprising displaying 

in the first area a representation of the one or more characters 
corresponding to the first user input. 

16. The method of claim 1, further comprising displaying 
in the first area a representation of the editing operation cor 
responding to the second user input. 

17. The method of claim 1, wherein the first user input and 
the second user input are received from the presence-sensitive 
user interface device without receiving any input from an 
on-screen keypad. 

18. The method of claim 1, wherein the at least first graphi 
cal boundary comprises at least one horizontal or vertical 
graphical line partitioning the first area near at least one outer 
edge associated with the first area. 
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19. A computer-readable storage medium encoded with 
instructions that, when executed, cause one or more proces 
sors of a computing device to perform operations comprising: 

receiving, using a presence-sensitive user interface device 
coupled to the computing device, first user input com 
prising a drawing gesture associated with a first area for 
user input defined on the presence-sensitive user inter 
face device, wherein the first user input specifies one or 
more characters to be displayed in a graphical user inter 
face associated with the computing device; 

receiving, using the presence-sensitive user interface 
device, second user input comprising a drawing gesture, 
wherein the second user input comprises crossing 
between the first area and at least a second area for user 
input defined on the presence-sensitive user interface 
device, and wherein the second user input specifies an 
editing operation associated with the one or more char 
acters; and 

applying, by the computing device, the editing operation to 
the one or more characters in response to receiving the 
second user input. 

20. A computing device, comprising: 
one or more processors; 
a presence-sensitive user interface device; 
a user interface module operable by the one or more pro 

cessors to receive, using the presence-sensitive user 
interface device, first user input comprising a drawing 
gesture associated with a first area for user input defined 
on the presence-sensitive user interface device, wherein 
the first user input specifies one or more characters to be 
displayed in a graphical user interface associated with 
the computing device, wherein the user interface module 
is further operable to receive, by the presence-sensitive 
user interface device, second user input comprising a 
drawing gesture, wherein the second user input com 
prises crossing between the first area and at least a sec 
ond area for user input defined on the presence-sensitive 
user interface device, and wherein the second user input 
specifies an editing operation associated with the one or 
more characters; and 

means for applying, by the computing device, the editing 
operation to the one or more characters in response to 
receiving the second user input. 
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