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TOUCH-SENSITIVE DISPLAY METHOD AND APPARATUS

[0000]

Field of Technology

[0001] The present disclosure relates to electronic devices, including but not
limited to, portable electronic devices having touch-sensitive displays and their

control.
Background

[0002] Electronic devices, including portable electronic devices, have gained
widespread use and may provide a variety of functions including, for example,
telephonic, electronic messaging and other personal information manager (PIM)
application functions. Portable electronic devices include, for example, several
types of mobile stations such as simple cellular telephones, smart phones,
wireless personal digital assistants (PDAs), and laptop computers with wireless
802.11 or Bluetooth capabilities.

[0003] Portable electronic devices such as PDAs or smart telephones are
generally intended for handheld use and ease of portability. Smaller devices are
generally desirable for portability. A touch-sensitive display, also known as a
touchscreen display, is particularly useful on handheld devices, which are small
and have limited space for user input and output. The information displayed on
the touch-sensitive displays may be modified depending on the functions and
operations being performed. With continued demand for decreased size of

portable electronic devices, touch-sensitive displays continue to decrease in size.

[0004] Improvements in devices with touch-sensitive displays are

desirable.
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Brief Description of the Drawings

[0005] FIG. 1 is a block diagram of a portable electronic device in accordance

with the disclosure.

[0006] FIG. 2, FIG. 3, FIG. 4, FIG. 5, FIG. 7, FIG. 8, FIG. 12, FIG. 13, and FIG.
14 illustrate examples of displaying touch-sensitive controls on an electronic device

in accordance with the disclosure.

[0007] FIG. 10 illustrates an example of touch-sensitive controls on an electronic

device in accordance with the disclosure.

[0008] FIG. 6, FIG. 9, and FIG. 11 are flowcharts illustrating methods of touch-

sensitive control on an electronic device in accordance with the disclosure.

[0009] FIG. 15 is a flowchart illustrating a method of displaying an enlargement

of information on an electronic device in accordance with the disclosure.

[0010] FIG. 16 and FIG. 19 illustrate examples of invoking an enlargement on an

electronic device in accordance with the disclosure.

[0011] FIG. 17 illustrates an example of moving an indicator through information

on an electronic device in accordance with the disclosure.

[0012] FIG. 18 illustrates an example of highlighting of information on an

electronic device in accordance with the disclosure.

Detailed Description

[0013] The following describes an apparatus for and method of touch-sensitive
control on a touch-sensitive display. The apparatus may be an electronic device.
The electronic device displays information and at least two controls on the touch-
sensitive display. Touch associated with the controls, results in moving an indicator
through the information in at least a first direction and a second direction. The
controls do not move with the movement of the indicator. In another example, the
electronic device detects at least two touches on the touch-sensitive display that
overlap at least partially in time. When the electronic device detects release of one

of the touches, an editing control is displayed on the touch-sensitive display. When

2
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the electronic device detects release of the other of the touches, a virtual keyboard

Is displayed to replace the display of the editing control.

[0014] The following describes a method and apparatus to control an electronic
device. The apparatus may be a portable electronic device that includes a touch-
sensitive display. The electronic device displays information and, for example, a
virtual keyboard on the touch-sensitive display. In response to an invocation, the
electronic device displays an enlargement of at least part of the information to
replace at least part of the information displayed, such as a virtual keyboard. The

electronic device moves an indicator in the enlargement in response to detecting a

touch on the touch-sensitive display.

[0015] For simplicity and clarity of illustration, reference numerals may be
repeated among the figures to indicate corresponding or analogous elements.
Numerous details are set forth to provide an understanding of the examples
described herein. The examples may be practiced without these details. In other
instances, well-known methods, procedures, and components are not described in
detail to avoid obscuring the examples described. The description is not to be

considered as limited to the scope of the examples described herein.

[0016] The disclosure generally relates to an electronic device, such as a portable
electronic device or non-portable electronic device. Examples of portable electronic
devices include mobile, or handheld, wireless communication devices such as
pagers, cellular phones, cellular smart-phones, wireless organizers, personal digital
assistants, wirelessly enabled notebook computers, tablet computers, mobile
internet devices, and so forth. The portable electronic device may be a portable
electronic device without wireless communication capabilities, such as handheld
electronic games, digital photograph albums, digital cameras, media players, e-
book readers, and so forth. Examples of non portable electronic devices include
desktop computers, electronic white boards, smart boards utilized for collaboration,

built-in monitors or displays in furniture or appliances, and so forth.

[0017] A block diagram of an example of a portable electronic device 100 is
shown in FIG. 1. The portable electronic device 100 includes multiple components,

such as a processor 102 that controls the overall operation of the portable
3
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electronic device 100. Communication functions, including data and voice
communications, are performed through a communication subsystem 104. Data
received by the portable electronic device 100 is decompressed and decrypted by a
decoder 106. The communication subsystem 104 receives messages from and
sends messages to a wireless network 150, The wireless network 150 may be any
type of wireless network, including, but not limited to, data wireless networks, voice
wireless networks, and networks that support both voice and data communications.
A power source 142, such as one or more rechargeable batteries or a port to an

external power supply, powers the portable electronic device 100.

[0018] The processor 102 interacts with other components, such as Random
Access Memory (RAM) 108, 'memory 110, a display 112 with a touch-sensitive
overlay 114 operably coupled to an electronic controller 116 that together comprise
a touch-sensitive display 118, one or more actuators 120, one or more force
sensors 122, an auxiliary input/output (I/0) subsystem 124, a data port 126, a
speaker 128, a microphone 130, short-range communications 132, and other
device subsystems 134. Input via a graphical user interface is provided via the
touch-sensitive overlay 114. The processor 102 interacts with the touch-sensitive
overlay 114 via the electronic controller 116. Information, such as text, characters
including spaces, symbols, images, icons, and other items that may be displayed or
rendered on a portable electronic device, is displayed on the touch-sensitive display
118 via the processor 102. The processor 102 may interact with an accelerometer

136 that may be utilized to detect direction of gravitational forces or gravity-

induced reaction forces.

[0019] To identify a subscriber for network access, the portable electronic device
100 may utilize a Subscriber Identity Module or a Removable User Identity Module

(SIM/RUIM) card 138 for communication with a network, such as the wireless

network 150. Alternatively, user identification information may be programmed

iInto memory 110.

[0020] The portable electronic device 100 includes an operating system 146 and
software programs, applications, or components 148 that are executed by the

processor 102 and are typically stored in a persistent, updatable store such as the

4
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memory 110. Additional applications or programs may be loaded onto the portable
electronic device 100 through the wireless network 150, the auxiliary I/0O
subsystem 124, the data port 126, the short-range communications subsystem

132, or any other suitable subsystem 134.

[0021] A received signal such as a text message, an e-mail message, or web
page download is processed by the communication subsystem 104 and input to the
processor 102. The processor 102 processes the received signal for output to the
display 112 and/or to the auxiliary I/O subsystem 124, A subscriber may generate
data items, for example e-mail messages, which may be transmitted over the
wireless network 150 through the communication subsystem 104. For voice
communications, the overall operation of the portable electronic device 100 is
similar. The speaker 128 outputs audible information converted from electrical
signals, and the microphone 130 converts audible information into electrical signals

for processing.

[0022] The touch-sensitive display 118 may be any suitable touch-sensitive
display, such as a capacitive, resistive, infrared, surface acoustic wave (SAW)
touch-sensitive display, strain gauge, optical imaging, dispersive sighal technology,
acoustic pulse recognition, and so forth, as known in the art. A capacitive touch-
sensitive display includes a capacitive touch-sensitive overlay 114. The overlay 114
may be an assembly of multiple layers in a stack including, for example, a
substrate, a ground shield layer, a barrier layer, one or more capacitive touch
sensor layers separated by a substrate or other barrier, and a cover. The
capacitive touch sensor layers may comprise any suitable material, such as indium
tin oxide (ITO).

[0023] One or more touches, also known as touch contacts or touch events, may
be detected by the touch-sensitive display 118. The processor 102 may determine
attributes of the touch, including a location of a touch. Touch location data may
include data for an area of contact or data for a single point of contact, such as a
point at or near a center of the area of contact. The location of a detected touch
may include x and y components, e.g., horizontal and vertical components,

respectively, with respect to one’s view of the touch-sensitive display 118. For

5
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example, the x location component may be determined by a sighal generated from
one touch sensor, and the y location component may be determined by a signal
generated from another touch sensor. A signal is provided tb the controlier 116 in
response to detection of a touch. A touch may be detected from any suitable input
member, such as a finger, thumb, appendage, or other objects, for example, a
stylus, pen, or other pointer, depending on the nature of the touch-sensitive display

118. Multiple simultaneous touches may be detected.

[0024] The actuator(s) 120 may be depressed or activated by applying sufficient
force to the touch-sensitive display 118 to overcome the actuation force of the
actuator 120. The actuator(s) 120 may be actuated by pressing anywhere on the
touch-sensitive display 118. The actuator(s) 120 may provide input to the
processor 102 when actuated. Actuation of the actuator(s) 120 may result in
provision of tactile feedback. When force is applied, the touch-sensitive display 118
is depressible, pivotable, and/or movable. Such a force may actuate the
actuator(s) 120. The touch-sensitive display 118 may, for example, float with
respect to the housing of the portable electronic device, i.e., the touch-sensitive
display 118 may not be fastened to the housing. A mechanical dome switch
actuator may be utilized. In this example, tactile feedback is provided when the
dome collapses due to imparted force and when the dome returns to the rest
position after release of the switch. Alternatively, the actuator 120 may comprise

one or more piezoelectric (piezo) devices that provide tactile feedback for the

touch-sensitive display 118.

[0025] Optional force sensors 122 may be disposed in conjunction with the
touch-sensitive display 118 to determine or react to forces applied to the touch-
sensitive display 118. The force sensor 122 may be disposed in line with a piezo
actuator 120. The force sensors 122 may be force-sensitive resistors, strain
gauges, piezoelectric or piezoresistive devices, pressure sensors, quantum
tunneling composites, force-sensitive switches, or other suitable devices. Force as
utilized throughout the specification, including the claims, refers to force
measurements, estimates, and/or calculations, such as pressure, deformation,
stress, strain, force density, force-area relationships, thrust, torque, and other

effects that include force or related quantities. Optionally, force information related
6
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to a detected touch may be utilized to select information, such as information
associated with a location of a touch. For example, a touch that does not meet a
force threshold may highlight a selection option, whereas a touch that meets a
force threshold may select or input that selection option. Selection options include,
for example, displayed or virtual keys of a keyboard; selection boxes or windows,
e.g., cancel,” “delete,” or “"unlock”; function buttons, such as play or stop on a
music player; and so forth. Different magnitudes of force may be associated with
different functions or input. For example, a lesser force may result in panning, and

a higher force may result in zooming.

[0026] The touch-sensitive display 118 includes a display area in which
information may be displayed, and a non-display area extending around the
periphery of the display area. The display area generally corresponds to the area of
the display 112. Information is not displayed in the non-display area by the
display, which non-display area is utilized to accommodate, for example, electronic
traces or electrical connections, adhesives or other sealants, and/or protective
coatings around the edges of the display area. The non-display area may be
referred to as an inactive area and is not part of the physical housing or frame of
the electronic device. Typically, no pixels of the display are in the non-display area,
thus no image can be displayed by the display 112 in the non-display area.
Optionally, a secondary display, not part of the primary display 112, may be
disposed under the non-display area. Touch sensors may be disposed in the non-
display area, which touch sensors may be extended from the touch sensors in the
display area or distinct or separate touch sensors from the touch sensors in the
display area. A touch, including a gesture, may be associated with the display
area, the non-display area, or both areas. The touch sensors may extend across

substantially the entire non-display area or may be disposed in only part of the

non-display area.

[0027] When viewing information on an electronic device, e.q., information input
to or received by the electronic device, a user may choose to manipulate the
information. For example, a user may choose to edit information by copying,
cutting, deleting, or pasting information, for which moving an indicator through the

information, highlighting parts of the information, moving the information, and so
7
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forth is advantageous. An indicator includes, for example, a cursor, a blinking
character, a colored area, an insertion marker, highlighting, and so forth. Fine
control or movement of an indicator through information is facilitated through input
such as one or more detected touches associated with one or more controls
displayed on a touch-sensitive display, although the touch-sensitive display may be
unable to provide such fine control due to coarse touch sensitivity. For example, a
user may have difficulty touching a position between a first displayed character and
a second displayed character on a touch-sensitive display. To support the
manipulation of information, touch-sensitive controls are displayed‘ to facilitate
movement of an indicator through the information, which indicator may indicate a
single position with the text or highlight multiple characters of text. One or more
controls may be provided to move the indicator in one or more directions through
the information. Each control may move the indicator in all possible directions, in
one direction, or in a subset of all the possible directions. Each control may provide
the same functionality, e.g., moving the indicator in the same direction(s), or the
controls may provide different functionality from one another, e.qg., moving the
indicator in different directions, such as up and down or left and right. The one or
more controls may be displayed at or near one or more sides of the electronic

device to facilitate use of one or both hands to interact with the electronic device.

[0028] When at least two touches are detected on the touch-sensitive display,
and release of one of the touches is subsequently detected, an editing control is
displayed on the touch-sensitive display. Advantageously, the at least two touches
at least partially overlap in time. The editing control may be displayed until release
of another of the remaining touches is detected, until a menu option or selection
option is selected, after a time period of no detected activity, and so forth.
Optionally, a virtual keyboard may be displayed to replace the editing control when
the release of the additional one of the two or more touches is detected. The
editing control is an individual control or group of controls that provide editing
functions. The editing control may include one or more controls for moving an
indicator, one or more selection options to facilitate performing cut, copy, delete,
and paste functions, one or more selection options to highlight information, and so

forth. While typing on a virtual keyboard, multiple input members may be at or

8
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near the virtual keyboard displayed on the touch-sensitive display 118. Because
the at least two touches may be at locations associated with the virtual keyboard,

the edit controls may be quickly accessed during typing on the virtual keyboard.

[0029] Touch-sensitive controls are displayed on the touch-sensitive display 118
as shown in the example of FIG. 2. In the left device 100 of FIG. 2, a first control
202 and a second control 204 are displayed on the touch-sensitive display 118.

The controls 202, 204 may optionally have a default control direction, such as
indicated by a displayed arrow as shown in FIG. 2. For example, a touch such as a
tap at a location associated with the controls 202, 204, results in moving the
indicator in the default direction associated with the one of the controls 202, 204
with which the touch is associated. For example, when a touch, such as a tap,
associated with the first control 202 is detected, an indicator 208 moves to the left
by one character through displayed information 210, in the default direction for the
first control 202. Optionally, the indicator 208 may move by more than one
character, at least one word, at least one sentence, at least one paragraph, at least
one page, and so forth. A touch such as a tap at location 206 is associated with the
second control 204 and results in moving the indicator 208 to the right through the
iInformation 210 by one character, in the default direction for the second control
204. In the example shown in FIG. 2, the touch at the location 206 is a tap that
results in the indicator 208 moving from the position shown on the left device 100
to the position shown on the right device 100. The default direction associated with
each of the controls 202, 204 may be up, down, left, right, up and left, up and
right, down and left, down and right, and so forth. Controls may have a default
direction but need not have a default direction. Although the default direction
associated with the controls 202, 204 is invoked in the above example with a tap,
any type of touch may result in a movement in the default direction, such as é
double tap, flick, swipe, hovering or held touch, and so forth. Although two

controls 202, 204 are shown in FIG. 2, any number of controls may be displayed.

[0030] The first control 202 is displayed adjacent to a virtual keyboard 212 and
on the left side of the display 118, which may facilitate easy use or operation by a
finger of a left hand. The second control 204 is displayed adjacent to the virtual

keyboard 212 and on the right side of the display 118, which may facilitate easy
S
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use by a finger of a right hand. Other |locations for the controls may also be
successfully implemented, including locations in the non-display area of the touch-
sensitive display 118. For example, the controls 202, 204 may be at or near a
location where a touch was recently detected, at or near a position where
information is not currently displayed, at or near an outer edge of the display 118,

away from an edge of the display 118, and so forth.

[0031] Although an example shape of the controls 202, 204 is shown in FIG. 2,
the controls 202, 204 may be any shape or design. A touch associated with the
controls 202, 204 may be detected while the controls 202, 204 are displayed, are
displayed with any opaque or translucent or see-through level, are associated with
a location in the non-display area, and so forth. For example, the controls 202, 204
may be temporarily displayed to indicate the location of the controls 202, 204, and
the controls 202, 204 may cease to be displayed, e.qg., to facilitate the display of
other information on the display 118. Alternatively, indications of the location of
the controls 202, 204 may be utilized, such as when the controls 202, 204 are

located in the non-display area.

[0032] The controls 202, 204 are stationary in that they do not move when the
indicator 208 moves. The controls 202, 204 may be displayed in an area outside
the area in which the information 210 is displayed, may be displayed in the area in
which the information 210 is displayed, may be displayed adjacent to the area in
which the information 210 is displayed, may be displayed to replace a part of the
information 210, and so forth. The controls 202, 204 may optionally be moved to
different locations. For example, the controls 202, 204 may move based on a
location of a touch, may move based on a setting specifying a location for the
controls 202, 204, may move based on movement of the indicator 208, may move

based on the position of information displayed on the display 118, and so forth.

[0033] In the example of FIG. 3, the electronic device 100 detects touches at two
locations 302, 304, wherein these touches at least partially overlap in time. The

first touch location 302 is associated with the first control 202 and the second touch
location 304 is associated with the second control 204. For example, the touches

may overlap in time for 200 milliseconds, 0.75 seconds, 1.25 seconds, or any other

10
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suitable period of time. In the left device 100 of FIG. 3, highlighting 310 is
initiated, e.q., an end of the highlighting is established. Any other action, e.g., cut,
copy, delete, paste, may optionally be performed in response to detecting that the
touches at locations 302, 304 overlap in time. Detection of a third touch at a
location 308 associated with the second control 204, as shown in the right device
100, results in extending the highlighting by one character to the right as shown on
the right device 100 in this example. The end characters of the highlighting 310
may be moved, e.q., ends of the highlighting may be changed, in any direction by
one or more touches associated with the first control 202 and/or the second control
204,

[0034] In other examples, after initiating highlighting 310, a first indicator may
be moved in response to detection of a touch associated with the first control 202
and a second indicator may be moved in response to detection of a touch
associated with the second control 204. In such an example, the highlighting 310
selects a part of the information 210 that is between the first indicator and the

second indicator.

[0035] The controls 202, 204 function as virtual joysticks in the examples shown
in the figures. For example, functioning as a virtual joystick includes detecting
movement of a touch associated with the virtual joystick and moving an indicator in
response to the detected movement; the movement may be in any direction;
maintaining a touch at a fixed location continues to move the indicator along the
current direction of movement, and other physical joystick-like functionality.
Optionally, the touch associated with the virtual joystick may move in multiple
directions before the touch is released. In the example shown in FIG. 4, a touch
that originates at a location 402 associated with the second control 204 moves
upward in the direction associated with the arrow 404, the indicator 208 is moved
from the position after “for” shown on the left device 100 to the position after “has”
shown on the right device 100. The indicator 208 is generally moved in a direction
based on the direction of movement of the touch, e.q., the indicator 208 may be
moved in the same direction as the movement of the touch, in the opposite

direction as the direction of the touch, e.q., as in an airplane control, and so forth.

11



CA 02855153 2014-05-09

WO 2013/067616 PCT/CA2011/001413

[0036] The indicator 208 may continue to move, for example, as long as the
touch continues/continues to move, until the touch is released, or until the touch
returns to the original location 402. The touch may move in any direction,
including multiple directions, resulting in the indicator 208 being moved in the same

direction(s) along with the movement of the touch.

[0037] Optionally, the further the touch moves from the original location 402 of
the touch, the faster, further, and so forth the indicator 208 is moved, e.q., the
faster the movement of the indicator repeats. The indicator 208 may alternatively
move at a constant speed regardless of the distance that the touch moves. The
indicator 208 may move at a speed substantially the same as the speed of
movement of the touch. Alternatively, the indicator 208 may move a distance
based on the distance of the movement of the touch. For example, when the touch
moves a distance of the height of two lines of characters, the indicator 208 moves
two lines of characters, the indicator 208 moves four lines of characters, or any

other proportional movement.

[0038] The controls 202, 204 may be displayed in accordance with the example
of FIG. 5. Optionally, a gesture in the area where a keyboard is displayed may be
utilized to display the controls 202, 204, and a gesture in the opposite direction
discontinues display of the controls 202, 204. As shown on the left device 100 in
this example, a touch that is a swipe is detected beginning at a location 502 and
moves in the direction of the arrow 504 while the controls 202, 204 are not
displayed. The controls 202, 204 are displayed in response as shown on the right
device 100. A touch that is a swipe is detected beginning at a location 506 and
moves in the direction of the arrow 508 while the controls 202, 204 are displayed in
this example, and the controls 202, 204 are no longer displayed on the display 118
in response to this detection. Although the movement of the touches in these
examples is up and down, the display of the controls 202, 204 may be provided in
response to detecting movement such as a swipe in any direction(s). Any type of
touch may be detected to provide the display of the controls 202, 204. For
example, two or more separate touches at any different locations may be detected.

Optionally, the controls 202, 204 may be a displayed when a touch associated with

the information 210 is detected.
12
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[0039] A flowchart illustrating a method of touch-sensitive control is shown in
FIG. 6. The method may be carried out by software executed, for example, by the
processor 102. Coding of software for carrying out such a method is within the
scope of a person of ordinary skill in the art given the present description. The
method may contain additional or fewer processes than shown and/or described,
and may be performed in a different order. Computer-readable code executable by
at least one processor of the portable electronic device to perform the method may
be stored in a computer-readable medium, such as a non-transitory computer-

readable medium.

10040] Information is displayed 602 on the touch-sensitive display 118. An
indicator such as described above is optionally displayed within the information.
The information 208 may be information input into the portable electronic device
100 or received in a communication by the portable electronic device 100, e.q., an
electronic mail message (e-mail), a short message service (SMS) message, a

webpage, a document, a calendar event, a contact, and so forth.

[0041] One or more controls are displayed 604 on the touch-sensitive display
118. The controls may be, for example, the controls 202, 204 shown in FIG. 2,
FIG. 3, FIG. 4, and FIG. 5, or any other controls. When a touch associated with
one of the controls 202, 204 is detected 606, the indicator 208 is moved 608
through the information in accordance with the touch characteristics, e.q., type and
direction. The touch may move in any direction, including multiple directions,
resulting in the indicator 208 being moved in the same direction(s) along with the
movement of the touch. For example, a detected touch associated with the first
control 202 results in moving the indicator 208 through the information 210 in a
first direction and a second direction as shown in the example of FIG. 2. A detected
touch associated with the second control 204 may result in moving the indicator
208 through the information 210 in the first direction and the second direction. A
first touch associated with the first control 202 and a second touch associated with
the second control 204 may result in the indicator 208 moving in the same
direction. For example, when a touch associated with the second control 204, as
shown in FIG. 2, is detected 606, the indicator is moved 608 in the right direction.

When a gesture indicating movement to the right, e.g., a swipe to the right,
13
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associated with the first control 202 is detected 606, the indicator 208 is also
moved 608 to the right. Example gestures include a swipe, a tap, a double tap, a

flick, and so forth. The gesture may indicate movement in any direction.

[0042] The detection 606 and movement 608 may be repeated any number of
times. Although a first direction and a second direction are discussed above, any
number of directions may be associated with the controls displayed at 604. The

movement 608 may be up, down, left, right, or any combination of directions.

[0043] Touch-sensitive controls are displayed to facilitate the movement of an
indicator through information displayed on a touch-sensitive display of an electronic
device. The touch-sensitive controls facilitate fine control of movement of the
indicator, which is advantageous when an input device, such as a touch-sensitive
display, has limited or coarse sensitivity, such as limited ability to locate a touch at
a specific point on a display. Multiple controls for moving the indicator in the same
directions or different directions may be displayed to facilitate the detection of
touches that do not overlap in time and touches that at least partially overlap in
time. For example, a detected touch associated with a first control results in
moving the indicator in four directions and a detected touch associated with a
second control may result in moving the indicator in the same four directions. A
touch associated with the first control may result in movement of the indicator in
one direction, e.qg., the up direction, and a touch associated with the second control
may result in movement of the indicator in another direction, e.g., to the right. The
touch may be a tap, a flick in a direction, touch and movement associated with a
virtual joystick, a gesture in a direction, multiple touches, and so forth. When the
first touch and the second touch at least partially overlap in time, the movements
may be performed substantially simultaneously, e.g., movement up and to the

right. Touches on both controls that overlap in time may also result in other events

and/or actions such as initiation of highlighting, selection, and so forth.

[0044] Although examples described in connection with FIG. 2, FIG. 3, FIG. 4,
FIG. 5, and FIG. 6 include touches associated with a particular one of the controls

202, 204 and a resulting action, the touch and the resulting action may

alternatively be associated with the other of the controls 202, 204 or any other
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control. Although the method of FIG. 6 is described with reference to FIG. 2, FIG.
3, FIG. 4, and FIG. 5, the method is applicable to any electronic device.

[0045] An alternative editing control is displayed on the touch-sensitive display
118 of the electronic device 100 as shown in the example of FIG. 7. As shown on
the left device 100 of FIG. 7, a touch is held at one location 702, referred to as a
hold touch, and a touch detected and released at a second location 704, referred to
as a release touch, are detected in an area associated with a virtual keyboard 212.
The hold touch and the release touch overlap partially in time, and the release
touch ends prior to the hold touch. Alternatively, the hold touch and the release
touch may be associated with any other area of the touch-sensitive display 118.
Alternatively, the hold touch and the release touch may be associated with physical
buttons or keys such as keys of a physical keyboard or keys along the housing of
the device 100. Although the hold touch location 702 is to the left of the release
touch location 704, the locations 702, 704 of the touches may be at any locations
on the touch-sensitive display 118, e.q., both may be located in an area in which
the virtual keyboard 212 is displayed, both may be located in an area in which
information is displayed, one may be located in the area of the keyboard 212 and

another in the area in which the information is displayed, and so forth.

[0046] As shown on the right device 100 in the example of FIG. 7, when the
release touch is released, editing control 706 including a highlight selection option
708 are displayed. As shown in FIG. 7, the editing control 706 is displayed at or
near the end location 704 of the release touch, which is on a right side of the
display 118 in the example shown on the right device 100 of FIG. 7. In other
examples, the editing control 706 may be displayed in any location such as at or
near a left side of the display 118 when the release touch has an end location on
the left side of the display 118, may be displayed at or near a center of the touch-
sensitive display 118, may be displayed in an area in which the virtual keyboard
212 was previously displayed, may be displayed at any location associated with an
end location for a touch, at any location associated with an origin location of a
touch, at or near a location opposite an origin location or end location of a touch,
and so forth. The editing control 706 may be in an editing window, an editing area,

and so forth.
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[0047] The editing control 706 shown in the example of FIG. 7 includes selection
options for the editing functions CUT, COPY, PASTE, and DELETE. The editing
control may include more or fewer selection options, controls, and so forth.
Additional selection options include, for example, END, HOME, PAGE UP, PAGE
DOWN, END, SEND, GO, and SPELL. An indicator 714 is also displayed within the
information. The indicator 714 may be displayed whenever the information is

displayed, only when the editing control 706 is displayed, and so forth.

[0048] The editing control 706 also includes selection options or controls
designated with arrows for up, down, left, and right directions relative to
information displayed or the device 100. A detected touch, e.g., a tap, associated
with the directional selection options results in moving an indicator one character
through information in the direction associated with the associated directional
selection option. A gesture associated with a directional selection option results in
moving the indicator multiple characters through the information in the direction
associated with the directional selection option. For example, when a swipe
associated with a right directional selection option is detected, the indicator is
moved from a first word to the start of a second word to the right of the first word.
The indicator may be moved through one or more characters of the first word and
through a space to the start of the second word. Alternatively, a swipe associated
with an up directional selection option resuits in moving the indicator to a start of a
paragraph within which the indicator is located. Any other type of gesture may be
detected. Any other action may be associated with a detected gesture. A touch
associated with a directional selection option results in moving the indicator a single
character and a gesture associated with the directional selection option results in
moving the indicator multiple characters. Optionally, a touch associated with a
directional selection option results in moving the indicator multiple characters and a
gesture associated with the directional selection option results in moving the
indicator a single character. Although movement of the indicator through the
information is discussed, the electronic device 100 may determine a position to
which the indicator is to be moved and may display the indicator at that location

rather than moving the indicator through the information.
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[0049] Any other controls may be included with the editing control 706 such as
any other editing control, any other keyboard key, and so forth. The editing control
706 may be a toggle button, a switch, a drop-down menu, a virtual trackpad, a
virtual joystick, a virtual directional pad (D-pad), any combination of the foregoing,
and so forth.

[0050] A detected touch associated with the highlight selection option 708 is
detected to initiate and end highlighting of information in this example. When the
highlight selection option 708 is selected, e.g., a touch associated with the highlight
selection option 708 is detected, a detected touch associated with an editing control
for moving the indicator, e.g., a directional selection option, results in highlighting
information. For example, when selection of the highlight selection option 708 is
detected, an end point for hi;_:;hlighting is initiated at the position of the indicator
714 in the information and is moved as a result of a detected touch associated with
an editing control. A subsequent selection of the highlight selection option 708 may
result in initiating a different (another) end point for the highlighting. The
highlighting may remain while the highlight selection option 708 is selected, e.g.,
while a touch is detected, until a second touch associated with the highlight
selection potion 708 is detected, and so forth. The highlighting may end when the
highlighting selection option 708 is not selected, e.g., when a touch is released,
when the highlight selection option 708 is selected a second time to toggle the
highlight selection option 708, and so forth. Alternatively, the highlighting may
remain when the highlight selection option 708 is not selected, e.qg., the
highlighting may remain until another editing control is selected, until the editing
control is no longer displayed, and so forth. The highlight selection option 708 may
behave similarly to the SHIFT key on a keyboard. This process may be utilized to
select or change an end point for the highlighting.

[0051] The highlight selection option 708 may be displayed at or near the
location 704 of the release touch to facilitate easy selection of the highlight
selection option by the input member of the release touch. The highlight selection
option 708 is optionally displayed at or near the location 702 of the hold touch to
facilitate easy selection of the highlight selection option 708 by the input member of

the hold touch. For example, the input member of the hold touch may move along
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the display 118 to the highlight selection option 708 to select the highlight selection
option 708. The highlight selection option 708 may be displayed in any other
location on the display 118. Although the highlight selection option 708 shown in
FIG. 7 is displayed as a key or button, highlighting may be engaged or disengaged
by a drop-down menu, a physical key, a radio button, a slider, an option button, a

menu, a checkbox, and so forth.

[0052] The selection options 710, 712 in the example of FIG. 7 may optionally
toggle between display of the virtual keyboard 212 and display of the editing
control 706, may toggle display of other selection options or controls, and so forth.
For example, the EDIT selection option 710 initiates display of the editing control
706 as shown on the right device 100 of FIG. 7. The KEYBOARD selection option
712 may initiate display of the virtual keyboard 212 as shown on the left device
100. The display controls 710, 712 may be selected as an alternative to using the
hold touch and the release touch to toggle display of the editing control. The
selection options 710, 712 may be associated with the hold touch and the release
touch. For example, after detection of the hold touch and the release touch results
in the display of the editing control 706, a touch associated with the display
selection option 712 results in display of the virtual keyboard 212 to replace the
display of the editing control 706.

[0053] Release of the hold touch results in display of the virtual keyboard 212
instead of the editing control 706. The editing control 706 may be displayed while
the hold touch is detected until the hold touch is released, and thus is no longer
detected. Alternatively, a touch associated with the KEYBOARD selection option
712 may result in display of the virtual keyboard instead of the editing control 706.

The hold touch may optionally move to any location on the touch-sensitive display
118. Release of the hold touch may alternatively resuit in display of any other

selection options or controls.

[0054] A flowchart illustrating a method of touch-sensitive control including
displaying an editing control on the touch-sensitive display 118 is shown in FIG. 9.
The method may be carried out by software executed, for example, by the

processor 102. Coding of software for carrying out such a method is within the
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scope of a person of ordinary skill in the art given the present description. The
method may contain additional or fewer processes than shown and/or described,
and may be performed in a different order. Computer-readable code executable by
at least one processor of the portable electronic device to perform the method may
be stored in a computer-readable medium, such as a non-transitory computer-

readable medium.

[0055] When a hold touch and a release touch are detected 902 and release of
the release touch is detected 904, an editing control is displayed S06. The hold
touch may be the hold touch at location 702 and the release touch may be the
release touch at location 704 of the examples of FIG. 7 and FIG. 8. The hold touch
and the release touch may be any other touch or gesture. The electronic device
100 may determine that the hold touch and the release touch at least partially
overlap in time, e.q., for 0.5 seconds, 1 second, or any other suitable time.
Further, determining that the hold touch and the release touch at least partially
overlap in time may include detecting that the hold touch and the release touch
overlap in time for at least a time value. The time value may be any threshold
amount of time that may be established by a manufacturer of the electronic device
100, by a programmer of the electronic device 100, by a user of the electronic
device 100, and so forth. Detecting that the hold touch and the release touch
overlap in time for at least a time value may prevent detection of two or more
touches that are not intended to initiate display of the editing control, e.g., multiple
touches that are intended to select keys of the virtual keyboard, inadvertent

touches, and so forth.

[0056] The editing control displayed at 906 may be the editing control 706 and
the highlight control 708 of the examples of FIG. 7 and FIG. 8. Alternatively, the

editing control may include any number and type of controls, such as one or more
selection options for editing information, one or more controls for inputting
information, e.g., a SPACE key, a keyboard key, and so forth, one or more controls

for moving an indicator through information, and so forth.

[0057] When release of the hold touch is detected 908, display of the editing

control is discontinued 910. For example, as shown in the example of FIG. 8, the
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display of the editing control 706 and the highlight control 708 is replaced by
display of the virtual keyboard 212. The display of the editing control may be
replaced by any display such as display of information, display of a background,

display of one or more controls, and so forth.

[0058] Although display of an editing control is initiated by the combination of
the hold touch and the release touch as shown in FIG. 9, any other display or
action may be initiated by the combination of the hold touch and the release
touch. For example, the first control 202 and the second control 204 as shown
in FIG. 2 are displayed at 906 in response to detection at 902, 904 of the
combination of the hold touch and the release touch. Although the method of
FIG. 9 is described with reference to FIG. 7 and FIG. 8, the method is applicable

to any other electronic device.

[0059] In the example of FIG. 10, the electronic device 100 is a tablet 1000.
As shown in the example of FIG. 10, the tablet 1000 includes a touch-sensitive
display 1002 that includes a non-display area 1004 and a display area 1006.
The tablet 1000 includes a first control 1008 and the second control 1010
positioned in the non-display area 1004. While the controls 1008, 1010 are
shown in FIG. 10, the controls 1008, 1010 are not displayed because they are
associated with the non-display area 1004. In this example, touch sensors are
disposed in the non-display area 1004. The controls 1008, 1010 may operate in
the same manner as the controls 202, 204 of FIG. 2, FIG. 3, FIG. 4, and FIG. 5.
For example, a touch associated with the first control 1008 moves the indicator
1012.

[0060] A marker may be displayed in the display area 1006 of the touch-
sensitive display 1002 to indicate the positions of the controls 1008, 1010 in the
non-display area 1004. The touch-sensitive display 1002 may display the
indicator at or near the border of the display area 1006 adjacent to the positions
of the controis 1008, 1010. The indicator may be a line, a symbol, an icon, a
bar, an arrow, and so forth. A light emitting diode or other small visual indicator
may be disposed under the non-display area 1004 to indicate the control
location. The areas associated with the controls 1008, 1010 may be anywhere

in the non-display area 1004, for example, next to the display area 1006.
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10061] FIG. 10 also illustrates optional locations for the controls 1008, 1010 in
the non-display area 1004. The control 1014 is at or near the center of a side of
the non-display area 1004. One or more controls may be positioned at or near the
center of any of the other sides of the non-display area 1004. Control 1016 is
positioned at a corner of the non-display area 1004. One or more controls may be
positioned at any other corner of the non-display area 1004. Control 1018 extends
along substantially an entire length of a side of the non-display area 1004. One or
more controls may extend along other sides of the non-display area. Any
combination of the example controls 1008, 1010, 1014, 1016, and 1018 may be
provided. A control may comprise a substantial area of the non-display area 1004
to facilitate selection of the control, e.g., substantially an entire side of the non-
display area 1004, an area larger than an area encompassed by a touch, and so
forth. Optionally, a control may be associated with an area at or near a location of

a touch detected in the non-display area.

[0062] A flowchart illustrating a method of touch-sensitive control is shown in
FIG. 11. The method may be carried out by software executed, for example, by the
processor 102. Coding of software for carrying out such a method is within the
scope of a person of ordinary skill in the art given the present description. The
method may contain additional or fewer processes than shown and/or described,
and may be performed in a different order. Computer-readable code executable by
at least one processor of the portable electronic device to perform the method may

be stored in a computer-readable medium, such as a non-transitory computer-

readable medium.

[0063] Information is displayed 1102 in the display area 1006 of the touch-
sensitive display 1002. An indicator such as described above is optionally displayed
within the information. The information may be information input into the tablet
1000 or received in a communication by the tablet 1000, e.q., an electronic mail
message (e-mail), a short message service (SMS) message, a webpage, a

document, a calendar event, a contact, and so forth.

[0064] One or more controls are associated 1104 with areas of the non-display

area 1004 of the touch-sensitive display 1002. The controls may be, for example,
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the controls 1008, 1010 shown in FIG. 10, which may be substantially similar to the
controls 202, 204 shown in FIG. 2, FIG. 3, FIG. 4, and FIG. 5, or any other controls.
When a touch associated with one of the controls 1008, 1010 is detected 1106, the
indicator 1012 is moved 1108 through the information in accordance with the touch
characteristics, e.q., type and direction. The touch may move in any direction,
including multiple directions, resulting in the indicator 1012 being moved in the
same direction(s) along with the movement of the touch. A first touch associated
with the first control 1008 and a second touch associated with the second control
1010 may result in the indicator 1012 moving in the same direction. For example,
when a touch associated with the second control 1010, is detected 1106, the
indicator is moved 1108 in the right direction. When a gesture indicating
movement to the right, e.qg., a swipe to the right, associated with the first control

1008 is detected 1106, the indicator 1012 is also moved 1108 to the right.

[0065] The detection 1106 and movement 1108 may be repeated any number of
times. Although a first direction and a second direction are discussed above, any
number of directions may be associated with the controls 1008, 1010. The

movement 1108 may be up, down, left, right, or any combination of directions.

[0066] In the example of FIG. 12, the editing control 706 includes a virtual
trackpad 1202. The example editing control 706 also includes selection options to
facilitate performing cut, copy, paste, and select functions. Additional selection
options may be included in the editing control 706. For example, the editing
control 706 may include selection options for delete, page up, page down, and so
forth. The editing control 706 including the virtual trackpad 1202 are displayed in
response to detecting the hold touch at hold touch location 702 and detecting
release of the release touch at release touch location 704. When release of the
hold touch is detected, display of the editing control 706 including the virtual
trackpad 1202 is discontinued. Alternatively, any other touch, gesture, instruction,
and so forth may result in display of the editing control 706 including the virtual
trackpad 1202. The editing control 706 may be displayed in response to detecting
a touch associated with the selection option 710 and display of the editing control

/706 may be discontinued in response to detecting a touch associated with selection

option 712. The display of the editing control 706 may be discontinued in response
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to detecting a touch in an area not associated with the editing control 706, e.g., a
touch in an area not associated with the virtual trackpad 1202 and not associated
with the selection options. The display of the editing control 706 may be
discontinued in response to detecting a double tap associated with the virtual
trackpad 1202.

[0067] The virtual trackpad 1202 is displayed as a border surrounding an area in
which touches associated with the virtual trackpad 1202 are detected.
Alternatively, any information that identifies the area of the touch-sensitive display
118 associated with the virtual trackpad 1202 may be displayed. The virtual
trackpad 1202 and any of the selection options or controls of the editing control
706 may be overlaid over the virtual keyboard 212 such that some or all of the
virtual keyboard 212 remains visible. Display of the editing control 706
advantageously replaces the display of the virtual keyboard 212 to increase the
amount of the touch-sensitive display 118 available for display of information, e.q.,
when the editing control 706 is displayed on a portable electronic device. Although
the example editing control 706 replaces the display of the virtual keyboard 212
and is displayed within the same dimensions as the virtual keyboard 212, the
editing control 706 including the virtual trackpad 1202 may be displayed in any

suitable size.

[0068] When a touch associated with the virtual trackpad 1202 is detected as a
swipe, the indicator 714 is moved in the direction of the swipe. The indicator 714 is
moved a distance based on the distance of the swipe. Alternatively, the indicator
714 may be moved a distance that is not based on the distance of the swipe. For
example, the indicator may move by one character or other unit for each detected
swipe. Any other touch or gesture associated with the virtual trackpad 1202 may
be detected and any other action may be performed in response to a touch or
gesture associated with the virtual trackpad 1202. For example, a touch at or near
a side of the virtual trackpad 1202 may result in moving the indicator 714 in a
direction of the associated side, e.g., a touch at or near the top of the virtual
trackpad 1202 may result in moving the indicator 714 up, a touch at or near the
left side of the virtual trackpad 1202 may result in moving the indicator 714 to the
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left. For example, a touch at or near the center or a corner of the virtual trackpad

1202 may engage and disengage selection.

[0069] A first touch associated with the virtual trackpad 1202 may be detected to
move the indicator 714 to a first position in displayed information. A touch
associated with the selection option identified "select” may be detected to initiate
highlighting. A second touch associated with the virtual trackpad 1202 may be
detected to move the second indicator to a second position in the displayed
information. The displayed information between the indicator 714 and the second

indicator is highlighted.

[0070] In the example of FIG. 13, the virtual trackpad 1202 may be displayed in
conjunction with display of an enlargement of information 1302. The enlargement
of information 1302 includes an enlarged display of information as described in
further detail below. Alternatively, a second virtual trackpad may be displayed
instead of the enlargement, or a second enlargement may be displayed instead of
the virtual trackpad. For example, a touch associated with the first virtual trackpad
or first enlargement results in moving a first end point of highlighting or a first
indicator, and a touch associated with the second virtual trackpad or second
enlargement of information results in moving a second end point of highlighting or

a second indicator.

[0071] In the example of FIG. 14, one or more enlargements and/or virtual
trackpads 1404 are displayed between a left side of a virtual keyboard 1402 and a
right side of the virtual keyboard 1406. The enlargement includes an enlarged
display of information as described in further detail below. The virtual trackpad
1404 may be implemented as described in conjunction with the virtual trackpad
1202. For example, the one or more enlargements and/or virtual trackpads 1404
may be an enlargement and a trackpad in any order, two virtual trackpads, or two

enlargements. Each enlargement or virtual trackpad may control a different end
point of highlighting or a different indicator.

[0072] For embodiments herein, highlighting may be controlied by receiving
Input to move and establish a first end point of the highlighting and receiving input

to move and establish a second end point of the highlighting. Optionally, input may
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- be received to simultaneously or substantially simultaneously move two end points
of the highlighting, e.q., input associated with a first selection option or control may
result in mbving a first end point of the highlighting and input associated with a
second selection option or control may result in moving a second end point of the
highlighting. Alternatively, a first end point of highlighting may be fixed, e.q., a
first end point may be fixed at a location of an indicator when highlighting is
initiated, and input to move and establish a second end point may be received.

Optionally, input results in selecting an end point of highlighting for moving.

[0073] For embodiments herein, a density of touch sensors may be uniform or
may vary throughout the touch-sensitive display 118. For exampie, the density of
the touch sensors may vary between display area(s) and non-display area(s). The
density of the touch sensors may be greater in areas where editing controls are
provided, e.q., the virtual trackpad 1202; the controls 202, 204, 1008, 1010, 1014,
1016, and 1018; the editing control 706; and so forth. The touch sensors may be
disposed in only part(s) of the touch-sensitive display 118. For example, the touch
sensors may be disposed at or near a location where the display area meets the

non-display area of the touch-sensitive display 118.

[0074] A touch-sensitive editing control is displayed to facilitate the movement of
an indicator through information displayed on a touch-sensitive display of an
electronic device. The touch-sensitive controls are displayed when two touches that
at least partially overlap in time are detected and release of one of the touches is
detected. The display of the touch-sensitive controls is replaced when release of
the other one of the touches is detected. The combination of touches, e.g., the two
touches followed by release of a first touch and later release of a second touch,

facilitates easier access to the editing control and easier return to a previous

display, e.g., a virtual keyboard.

[0075] An electronic device comprises a touch-sensitive display and a processor
coupled to the touch-sensitive display and configured to display information on the
touch-sensitive display, display a first control, wherein a touch associated with the
first control results in moving an indicator through the information in a first

direction and in a second direction, wherein the first control does not move with
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movement of the indicator, display a second control, wherein a touch associated
with the second control results in moving the indicator through the information in
the first direction and the second direction, wherein the first control does not move
with movement of the indicator, detect a first touch associated with the first
control, in response to the detecting, move the indicator in the first direction, and in
response to detecting a second touch associated with the second control, move the

indicator in the first direction.

[0076] A method comprises displaying information on a touch-sensitive display of
an electronic device, displaying a first control, wherein a touch associated with the
first control results in moving an indicator through the information in a first
direction and in a second direction, wherein the first control does not move with
movement of the indicator, displaying a second control, wherein a touch associated
with the second control results in moving the indicator through the information in
the first direction and in the second direction, wherein the second control does not
move with movement of the indicator, detecting a first touch associated with the
first control, in response to the detecting, moving the indicator in the first direction,
and in response to detecting a second touch associated with the second control,
moving the indicator in the first direction. The method may also comprise initiating
highlighting of the information in response to detecting the first touch and the

second touch.

[0077] An electronic device comprises a touch-sensitive display and a processor
coupled to the touch-sensitive display and configured to detect a hold touch and a
release touch on a touch-sensitive display of an electronic device wherein the hold
touch and the release touch overlap at least partially in time, detect release of the
release touch, and in response to detecting the release of the release touch, display
an editing control while the hold touch is detected. The editing control may include

a highlight control for identifying one or more end points in displayed information.

[0078] A method comprises detecting a hold touch and a release touch on a
touch-sensitive display of an electronic device, wherein the hold touch and the
releas€ touch overlap at least partially in time, detecting release of the release

touch, and in response to detecting the release of the release touch, displaying an
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editing control while the hold touch is detected. The method may comprise
determining that the hold touch and the release touch overlap in time for at least a
first time value. The method may include moving an indicator from a first word to
a second word in response to detecting a gesture associated with the editing

control.

[0079] When viewing information on an electronic device, e.q., information input
to or received by the electronic device, a user may manipulate the information,
e.g., make changes, move, cut, copy, paste, delete, and perform other functions
with the information. For example, a user may edit information by moving an
indicator within the information. An indicator includes a cursor, a marker, a
blinking character, a pointer, highlighting, and so forth. Editing the information
may be difficult when the information is displayed in a small size. For example,
portable electronic devices typically include small displays. Coarse input resolution
of an input device, such as coarse sensor resolution of a touch-sensitive display
may cause difficulty in performing fine selection or movement of an indicator within
information displayed in a small size. For example, a user may have difficulty
positioning or moving a cursor because accurately touching a position between two
characters is difficult. To aid in the manipulation of information, at least part of the
information is enlarged or magnified, also referred to as zooming, and displayed on
the touch-sensitive display 118. The enlargement may replace at least part of
other displayed information, such as a virtual keyboard, virtual keys, controls, or

other information, that is displayed on the touch-sensitive display 118.

[0080] A flowchart illustrating a method of displaying an enlargement of
information on the touch-sensitive display 118 is shown in FIG. 15. The method
may be carried out by software executed, for example, by the processor 102.
Coding of software for carrying out such a method is within the scope of a person of
ordinary skill in the art given the present description. The method may contain
additional or fewer processes than shown and/or described, and may be performed
in a different order. Computer-readable code executable by at least one processor

of the portable electronic device to perform the method may be stored in a

computer-readable medium, such as a non-transitory computer-readable medium.
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[0081] Information is displayed 1502 on the touch-sensitive display 118.
Information is displayed in one area 1602 and information in the form of a virtual
keyboard is displayed in another area 1604 in the example of FIG. 16.
Alternatively, the information from the area 1602 may continue into the area 1604,
such as shown in the example of FIG. 19. Information displayed in the areas 1602,
1604 may include one or more controls, selection options, and so forth. The
controls include but are not limited to one or more selection options, switches,
drop-down menus, dials, scrollbars, sliders, and so forth. The displayed information
may be information input to the portable electronic device 100, information
received in a communication by the portable electronic device 100, e.qg., in an
electronic mail message, in a short message service (SMS) message, a webpage, a
document, a calendar event, a contact, and so forth. An indicator, e.q., a cursor, a
marker, a blinking character, a pointer, highlighting, and so forth, may be displayed

in the information, such as the indicator 1606 shown in FIG. 16.

[0082] When a touch that invokes an enlargement is detected 1504, at least part
of the information is displayed 1506 in an enlarged form. The enlargement may be
invoked, also referred to as initiated or activated, by detecting a touch associated
with a selection option, such as the "EDIT” selection option 1608 in the example of
FIG. 16, detecting a gesture, detecting one or more touches or gestures associated
with the information, detecting selection of a physical button or key, detecting a
touch associated with a menu item, and so forth. A selection option may be utilized
to alternate between display of the enlargement and display of other information.
The selection option may be displayed in the same location on the display, e.g., the
"EDIT” selection option 1608 and the “"ABC" selection option 1616.

[0083] An indicator, e.g., the indicator 1614 in the example of FIG. 16, may be
displayed in the enlargement. For example, the indicator may be an enlarged
indicator displayed at a position corresponding with the location of the indicator in
the information, e.g., between the same characters of the information, such as

shown in FIG. 16, the same highlighted character(s) of the information, and so

forth. The touch-sensitive display 118 may optionally display other selection
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options, such as cut, copy, paste, delete, directional options or controls 1618, 1620,
1622, 1624 in the example of FIG. 16, and so forth.

[0084] The information included in the enlargement corresponds with information
at or near the indicator, such as shown in the example of FIG. 16. In this example,
information from a row above and a row below the indicator 1606 as well as
information to the left and right of the indicator 1606 is shown. Because more
information than, for example, a single word, is displayed, a user is able to see
more information to facilitate easier and more flexible movement of the indicator
through the information. Alternatively, information included in the enlargement
may correspond with any other information, such as the beginning of information,
the end of information, information at or near a misspelled word, information that

was previously included in the enlargement, and so forth.

[0085] Indicators may be displayed in the enlargement, the information, or both.
When a touch associated with any indicator is detected at 1508, the indicator in the
information and/or the indicator in the enlargement are moved 1510 in accordance
with the touch, e.g., up, down, left, and/or right. If, after a period of time, a touch
associated with an indicator is not detected at 1508, the method proceeds to 1512.
A touch associated with an indicator includes a touch on, at, or near either
indicator, a touch associated with a control for an indicator, such as the directional
options 1618, 1620, 1622, 1624 in the example of FIG. 16 or an editing control
such as a joystick, any touch in the enlargement or the trackpad, and so forth. In
the example of FIG. 17, the touch associated with the indicator may be a touch at
touch location 1702 associated with the area 1604 of the touch-sensitive display
118 associated with the display of the enlargement. Alternatively, input may be
provided from a control other than the touch-sensitive display 118, such as a
physical button, a key of a physical keyboard, a mouse, a navigation device, e.g., a
joystick, an optical navigation device, track pad, and so forth. The indicator in the
enlargement and/or the indicator in the information may be moved to a different
position, may highlight information, may perform another function, or may be
modified in any way. The enlargement may function similar to a virtual trackpad,

e.g., touches in the area associated with the enlargement move the indicator.
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[0086] The indicator may highlight the information. One or both ends of the
highlighting may be adjusted to select different end points, e.g., characters, of the
highlighting within the information. The end points may be moved one at a time,
e.g., selection and optional movement of one end point followed by selection and
optional movement of the other end point. The end points may be selected/moved
in any order, and selection/movement may E)e repeated for either or both end
points. Optionally, both end points may be moved simultaneously, e.qg., by
separate touches, one associated with each end point. The highlighting may be any
type of marking of the information to cause the highlighted information to appear
different than unhighlighted information, such as background color or style,
underlining, outlining, bolding, italics, shading, text coloring, font, relative

information size, and so forth.

[0087] Information displayed in the enlargement may change as the indicator
moves through the information. For example, the information displayed in the
enlargement may change responsive to the movement of the indicator to maintain
the indicator at or near the center of the enlargement. For example, the indicator
or the word in which the indicator is located may be centered in the area of the
enlargement. An indicator may be at or near the center of enlargement when the
indicator is close to the center, is about the center, is away from the center by a
character, a word, a line of text, and so forth. An indicator may be offset from the
center due to the size of information displayed in an enlargement, due to the length

of a line of the information, due to the length of a word, and so forth.

[0088] When an indication to end the enlargement is detected 1512, the display
of the enlargement ends. For example, the virtual keyboard may be displayed to
replace the display of the enlargement, the display of the information may be
expanded to replace the display of the enlargement, additional controls may be
displayed to replace the display of the enlargement, and so forth. The indication to
end the enlargement may be detected at 1512 upon detecting selection of a
selection option to end enlargement, such as the “"ABC” selection option 1616, after

a period of time occurs without detecting a touch, upon detection of a gesture
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indicating end of the enlargement, completion of an editing function such as cut,

copy, paste, delete, and so forth.

[0089] Although the method of FIG. 15 is described with reference to FIG. 16 and
FIG. 17, the method is applicable to FIG. 18 and FIG. 19 and any other electronic

device.

[0090] Information is displayed on the device 100 in an upper area 1602 and a
virtual keyboard is displayed in a lower area 1604 of the left device 100 in the
example of FIG. 16. An indicator 1606 is displayed in the information in this
example. The two areas may be separated from each other, adjacent to each
other, distanced from each other, side by side vertically or horizontally, one area at
least partially surrounding the other area, and so forth. The information in the
upper area 1602 may be displayed in the lower area 1604 and the information in
the lower area 1604 may be displayed in the upper area 1602. A boundary line or
other visual element may separate the areas. The information in the upper area
1602 may continue into the lower area 1604 and no visual element may separate
the areas, as shown in the example of FIG. 19. Alternatively, the areas 1602, 1604
may at least partially overlap, where the enlargement or the information is partially

translucent.

[0091] The sizes of the areas may vary. As shown in in the example of FIG. 16,
the size of the upper area 1602 on the right device 100 is smaller than the upper
area 1602 of the left device 100, and the lower area 1604 of the right device 100 is
larger than the lower area 1604 of the left device 100. Alternatively, the size of the

upper area may increase and the size of the lower area may be decrease when the

enlargement is displayed, or the sizes of the areas may remain the same.
Optionally, the sizes of the areas may change while the enlargement is displayed,

for example, to facilitate display of larger words in the enlargement, to facilitate

faster movement of the indicator, and so forth.

[0092] The display of the virtual keyboard on the left device 100 in the example
of FIG. 16 includes a selection option 1608 labeled "EDIT” that may be utilized to

invoke the enlargement. Detection of a touch at a touch location associated with
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the selection option 1608, such as the location 1610 in FIG. 16, invokes the
enlargement 1612. The selection option 1608 may include a label, such as a text

label, a graphic label, a symbolic label, and so forth.

[0093] The enlargement 1612 includes display of some of the information from
the upper area 1602 in a larger size than the information displayed in the upper
area 1602. As shown on the right device 100 of FIG. 16, the enlarged information
IS centered at or near the cursor 1614 displayed in the enlargement. Any part of
the information may be displayed in the enlargement. The amount by which the
display of the information is increased in size, e.g., the amount of “zoom,” the
amount of magnification, and so forth, and the number of lines of information
displayed may vary from the example of FIG. 16. The amount of enlargement may
be uniform or variable, e.q., information near an indicator or in the same row as an
indicator may be enlarged more than other information. The amount of
enlargement may be adjusted in response to a touch associated with a selection

option, a control, a gesture, a menu selection, or any other input.

[0094] The indicator 1614 is displayed at a position in the enlargement 1612
corresponding to a position of the indicator 1606 in the information displayed in the
upper area 1602. The indicator 1614 is displayed at or near the center of the
enlargement 1612 in this example. Alternatively, the enlargement 1612 and the
indicator 1614 may be displayed such that the indicator 1614 is in another position

relative to the enlargement 1612, such as at or near the top left corner, or any

other position.

[0095] To facilitate end of display of the enlargement, a selection option may be
displayed, such as the "ABC" selection option 1616 displayed in the lower area 1604
of the right device 100 in the example of FIG. 16.

[0096] When the enlargement is displayed, the electronic device 100 optionally
displays editing controls. For example, directional options 1618, 1620, 1622, 1624
are shown displayed in the lower area 1604 in the example of FIG. 16. When a
touch associated with any of the direction options 1618, 1620, 1622, 1624 is

detected, the indicator 1614 and the indicator 1606 are moved in accordance with
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the direction associated with the control. In this example, the directional options
1618, 1620, 1622, 1624 are associated with the directions up, left, right, and down

with respect to the orientation of the text.

[0097] As shown in the example of FIG. 17, a touch at a touch location 1702
associated with the indicator 1614 is detected, and the indicator 1614 is moved in
accordance with the touch from the position of the indicator 1614 shown on the left
device 100 to the position of the touch location 1702 on the right device 100. The
touch is detected at the touch location 1702 between “0o” and “r” in the word “for”
in this example. The indicators 1606, 1614 are moved to the corresponding
position in the information displayed in both areas 1602, 1604. As shown in FIG.
17, the part of the information displayed in the enlargement changes, such that the
indicator 1614 remains at or near the center of the enlargement. In this example,
the information displayed in the enlargement moves to the left as the indicator
1614 moves to the right to maintain the indicator 1614 at or near the center of the
enlargement. Alternatively, the information may not change based on the
movement of the indicator, may be changed but delayed from movement of the
indicator, may be changed in response to detecting a touch associated with a
control, may be changed in response to detecting movement of a touch associated
with the indicator, may be changed to facilitate viewing of other parts of the
information, and so forth. Moving includes changing the position of information,
which movement may or may not be animated to appear as though the information

IS moving across the touch-sensitive display 118.

[0098] An indicator illustrating highlighting of information is shown in the
example of FIG. 18. Highlighting may be initiated by detection of a touch
associated with a selection option, a gesture, selection from a menu, depression of
a physical key, movement of a mouse, a touch on a physical navigation device, a
combination of inputs, and so forth. For example, editing controls displayed in the
lower area 1604 may include a selection option for initiating highlighting or a
double tap may initiate highlighting. In the example of FIG. 18, when a touch
associated with any of the directional options 1618, 1620, 1622, 1624 is detected
after highlighting is initiated, an end point of the highlighting moves accordingly.
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After highlighting is initiated, editing functions may be performed such as, copying
highlighted information, cutting highlighted information, deleting highlighted
information, pasting highlighted information, and so forth. A second editing
function, such as pasting information, may optionally be performed, for example,

by moving the indicator to the past position as described above.

[0099] As shown in the example of FIG. 17, controls 1708 and 1710, which may
be similar to controls 1502, 1504 described above, may also be provided. The
control 1708 and 1710 may be displayed or not displayed, e.qg., provided in a hon-
display area. The controls 1708 and 1710 may be provided in addition to or as an
alternative to the selection options 1618, 1620, 1622, and 1624,

[0100] In the example of FIG. 18, after a double tap in the lower area 1604
initiates highlighting, a touch moves from a first touch location 1802 along the
display to a second location 1804. The first touch location 1802 is associated with
the first "t” in "tonight” and the second touch location 1804 is associated with the
second "t” in “tonight” in this example. The highlighting is displayed with the
information in the enlargement between the two positions in the text, thus
highlighting 1808 of “tonight” is displayed. Optionally, an indication of the end
points of the highlighting may be displayed and a visual indication may be displayed
to indicate the end point that is currently being manipulated. Highlighting may be
displayed in one or both of the areas 1602, 1604. In this example, highlighted
information 1810 corresponding to highlighted information 1808 from the
enlargement is displayed. Highlighting may persist in the area 1602 after display of
the enlargement is ended. Additionally or alternatively, the directional options
1618, 1620, 1622, 1624 may persist after display of the enlargement is ended.
Alternatively, highlighting may not be displayed in the upper area. Optionally,
highlighting 1810 may be displayed when display of the enlargement ends.

[0101] Prior to invocation of the enlargement, information may be displayed
seamlessly or continuously in both areas 1602, 1604 of the device 100 as shown in
the example of FIG. 19. The information may be a single continuous set of

information, may be multiple discrete sets of information, and so forth. For
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example, an email, a webpage, a document, and so forth may be displayed. When
the enlargement 1612 is invoked, the enlargement replaces part of the display of
the information in the second area 1604. Although characters are shown in FIG.
19, the information may include images, graphics, symbols, other types of

information, and so forth.

[0102] Display of the enlargement of information facilitates movement of an
indicator through information displayed on a touch-sensitive display, making editing
of the information easier. Because the information is displayed in a larger size,
movement of an indicator through the information, such as moving a cursor or
highlighting information, facilitates reviewing or editing of the information. The
enlargement is advantageously applied to portable electronic devices, which
typically include relatively small touch-sensitive displays. Selection options may be
provided to invoke display of the enlargement and to indicate end of display of the
enlargement. Additional selection options for editing or manipulation the

information may be provided.

[0103] An electronic device comprises a touch-sensitive display and a processor
operably coupled with the touch-sensitive display and configured to display
information in a first area of a touch-sensitive display of an electronic device,
display an enlargement including at least part of the information in a second area
outside the first area to replace at least part of a virtual keyboard, detect a touch
associated with the second area, and move a first indicator in the first area and a
second indicator in the second area along with the touch. A method comprises
displaying information in a first area of a touch-sensitive display of an electronic
device, displaying an enlargement including at least part of the information in a
second area outside the first area to replace at least part of a virtual keyboard,
detecting a touch associated with the second area, and moving a first indicator in
the first area and a second indicator in the second area along with the touch. The
method may also include displaying a control in the second area to control the first
Indicator and the second indicator. The method may also include changing the at
least part of the information displayed in the enlargement based on the movement

of the second indicator.
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[0104] The words above, below, upper, lower, up, down, left, and right provide a
perspective for the drawings and are not otherwise limiting. In the present
disclosure, an indicator may be at or near the center of an area when the indicator
is close to the center, is about the center, is away from the center by a character, a
line of text, or a word, and so forth. Although touch locations are shown as circles
with dashed lines the actual touch locations may be larger or smaller, e.g., a point.
Although example locations of the selection options and controls 202, 204, 212,
706, 708, 710, 712, 1008, 1010, 1012, 1014, 1016, 1202, 1302, 1402, 1404,
1406, 1604, 1608, 1616, 1618, 1620, 1622, 1624, 1708, 1710, and other elements
are shown in FIG. 2, FIG. 3, FIG. 4, FIG. 5, FIG. 7, FIG. 8, FIG. 10, FIG. 12, FIG.
13, FIG. 14, FIG. 16, FIG. 17, FIG. 18, and FIG. 19, selection options, controls, and
other elements may be located at any locations such as at the top of a display, at
the bottom of a display, along a side of the display, in any area of a non-display

area, and so forth.

[0105] Elements of the examples described herein are interchangeable. Any of
the elements of the various examples are combinabie to the extent that the

elements are not mutually exclusive or do not conflict.

[0106] The present disclosure may be embodied in other specific forms without
departing from its spirit or essential characteristics. The described embodiments
~are to be considered in all respects only as illustrative and not restrictive. The
scope of the disclosure is, therefore, indicated by the appended claims rather than
by the foregoing description. All changes that come within the meaning and range

of equivalency of the claims are to be embraced within their scope.
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What is claimed is:

Claims

1. A method comprising:
displaying information on a touch-sensitive display of an electronic device;

displaying a first control, wherein a touch associated with the first control results
in moving an indicator through the information by a single character in a first
direction and a first gesture including a swipe across the first control results in
moving the indicator through the information by multiple characters in the first
direction, wherein the first control does not move with movement of the

indicator;

displaying a second control, wherein a touch associated with the second control
results in moving the indicator through the information by a single character in a
second direction opposite the first direction and a second gesture including a
swipe across the second control results in moving the indicator through the
information by multiple characters in the second direction, wherein the second
control does not move with movement of the indicator, wherein display of the

first control and display of the second control overlap at least partially in time;
detecting a hold touch on the first control;
detecting a release touch on the second control;

determining the hold touch and the release touch overlap at least partially in

time; and

in response to the overlap, displaying an editing menu including selectable
options, wherein the selectable options include at least copy and paste.

37



CA 2855153 2018-04-11

2. The method according to claim 1, further comprising: detecting release of the
hold touch; and

displaying the virtual keyboard in response to detecting the release of the hold

touch.

3. The method according to claim 1, wherein the first direction is a default
direction for the first control and the second direction is a default for the second

control.

4. The method according to claim 1, comprising moving the indicator in a third
direction in response to detecting a third touch associated with the first control
and a fourth touch associated with the second control, wherein the third direction
is different from the first direction and the second direction.

5. The method according to claim 1, wherein the determining comprises
determining that the hold touch and the release touch overlap in time for at least

a first time value.

6. The method according to claim 1, comprising moving the indicator through
displayed information in response to detecting a touch associated with the

editing control.

7. The method according to claim 1, wherein the release touch has an end

location, and the editing function is executed at or near the end location.
8. The method according to claim 1, comprising moving an indicator from a first

word to a second word in response to detecting a gesture associated with the

editing control.
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9. The method according to claim 1, wherein the touch associated with the first
control results in moving the indicator through the information in a third direction

and a fourth direction.

10. The method according to claim 1, wherein displaying the first control includes

displaying an arrow pointing in the first direction.

11. The method according to claim 1, wherein a speed of the movement of the

indicator is dependent on a magnitude of a change in a location of the touch.

12. The method according to claim 1, comprising moving the indicator through
displayed information in response to detecting a touch associated with the virtual

trackpad.

13. The method according to claim 1, wherein displaying the first control

comprises displaying the first control in response to detecting a third gesture.

14. The method according to claim 1, wherein the first control and the second

control are stationary.
15. The method according to claim 1, wherein the first control includes a

displayed boundary and a touch associated with any part of the first control

results in moving the indicator in the first direction.
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16. A non-transitory computer-readable medium having computer-readable code

executable by at least one processor of an electronic device to:
display information on a touch-sensitive display of an electronic device;

display a first control, wherein a touch associated with the first control results in
moving an indicator through the information by a single character in a first
direction and a first gesture including a swipe across the first control results in
moving the indicator through the information by muitiple characters in the first
direction, wherein the first control does not move with movemént of the

iIndicator;

display a second control, wherein a touch associated with the second control
results in moving the indicator through the information by a single character in a
second direction opposite the first direction and a second gesture including a
swipe across the second control results in moving the indicator through the
information by multiple characters in the second direction, wherein the second
control does not move with movement of the indicator, wherein display of the

first control and display of the second control overlap at least partially in time;
detect a hold touch on the first control;
detect a release touch on the second control;

determine the hold touch and the release touch overlap at least partially in time;

and

in response to the overlap, display an editing menu including selectable options,

wherein the selectable options include at least copy and paste.
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17. An electronic device comprising:

a touch-sensitive display; and

a processor coupled to the touch-sensitive display and configured to:
display information on the touch-sensitive display;

display a first control, wherein a touch associated with the first control results in
moving an indicator through the information by a single character in a first
direction and a first swipe gesture across the first control results in moving the
indicator through the information by multiple characters in the first direction,
wherein the first control does not move with movement of the indicator:

display a second control, wherein a touch associated with the second control
results in moving the indicator through the information by a single character in a
second direction opposite the first direction and a second swipe gesture across
the second control results in moving the indicator through the information by
multiple characters in the second direction, wherein the second control does not
move with movement of the indicator, wherein display of the first control and

display of the second control overlap at least partially in time;
detect a hold touch on the first control;
detect a release touch on the second control;

determine the hold touch and the release touch overlap at least partially in time;

and

iIn response to the overlap, display an editing menu including selectable options,

wherein the selectable options include at least copy and paste.

18. The electronic device according to claim 17, wherein the processor is

configured to display the first control in response to displaying the information.

41
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