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(57) Abstract: The disclosed technologies address various technical and user experience problems by augmenting the functionality
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technologies are disclosed for modeless digital pen input to a virtual trackpad, modeless gestures for summoning user interfaces, mode-
less gestures utilizing position relative to adjacent user interfaces, and modeless cursor control and interaction with virtual touch targets.
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MODELESS AUGMENTATIONS TO A VIRTUAL TRACKPAD ON A
MULTIPLE SCREEN COMPUTING DEVICE

BACKGROUND
[0001] Trackpads, which might also be referred to as touchpads, are user input
pointing devices having a specialized flat surface that is capable of detecting finger contact.
The surface can translate the position and motion of a user’s finger, or fingers, to a relative
position on the screen of a computing device. The tracked position and motion of the user’s
finger can then be used to move an on-screen cursor or to perform other types of
functionality. Trackpads also include functionality for performing an activation operation,
such as by clicking a physical button or tapping the trackpad. The functionality provided
by traditional trackpads, however, is typically limited to cursor control, selection and,
potentially, basic single or multi-touch gestures.
[0002] Virtual on-screen trackpads enable touch-screen displays to provide
functionality that is similar to traditional physical trackpads. Existing virtual onscreen
trackpads, however, merely replicate, often poorly, the behaviors of traditional trackpads.
Moreover, on-screen regions that support traditional trackpad functions in addition to other
functionality rely on users to perform explicit mode switches, which require additional steps
and take the user out of their workflow. The user input required to perform mode switches
can also be difficult to remember and confusing to users, thereby resulting in inadvertent or
incorrect user input, which unnecessarily consumes computing resources, like processor
cycles and memory. Performing a mode switch can also result in the execution of additional
program code, which can also consume computing resources like processor cycles and
memory.
[0003] It is with respect to these and other technical challenges that the disclosure
made herein is presented.

SUMMARY

[0004] Technologies are disclosed herein that can modelessly augment the
functionality provided by virtual trackpads. The disclosed technologies address the
technical problems described above by augmenting the functionality provided by virtual on-
screen trackpads without requiring users to switch between modes. In this way, users can
access extended functionality without interfering with expected traditional trackpad
functionality (e.g. moving a cursor, clicking, and scrolling) and, therefore, have an improved

user experience. Additionally, the utilization of computing resources can be reduced
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through simplified user interaction and execution of less program code as compared to
previous modal virtual trackpad solutions that require mode switching. Other technical
benefits not specifically mentioned herein can also be realized through implementations of
the disclosed subject matter.

[0005] The technologies disclosed herein are implemented in conjunction with a
multiple screen computing device in some configurations. Multiple screen computing
devices come in multiple form factors, such as a two screen hinged device resembling a
traditional laptop computer. A device configured in this way includes a first display device
located in the same location as a display on a traditional laptop computer. The first display
device may or may not be touch-sensitive in various configurations. The first display device
provides a first display region that occupies all or a portion of the physical display.

[0006] In some configurations of a multiple screen computing device, a second
display device is located where a physical keyboard is traditionally located on a laptop
computer. The second display device might occupy the entire area where a physical
keyboard is traditionally located or might only occupy a portion of that area. The second
display device is equipped with sensors for detecting user input, such as single and multi-
touch gestures. The second display device provides a second display region that occupies
all or a portion of the physical display.

[0007] An edge (e.g. the bottom edge) of the first display region is arranged adjacent
to and parallel with an edge (e.g. the top edge) of the second display region. The distance
between the two display regions might be greater or smaller depending upon the particular
mechanical connection (e.g. a hinge) connecting the respective housings of the display
devices providing the display regions. Respective sides of the first and second display
regions can also be spatially aligned. As will be described in greater detail below, the spatial
alignment of the display regions enables certain types of modeless gestures to be made in
the second display region with respect to corresponding areas of the first display region.
[0008] The second display region can be divided into a virtual trackpad area and a
virtual keyboard area. The virtual trackpad area can be utilized as a virtual trackpad. For
example, the virtual trackpad can determine the position and motion of a user’s finger, which
can then be used to move an on-screen cursor or to perform other types of functionality.
The virtual trackpad area can also be utilized to perform an activation operation such as, for
example, by tapping within the virtual trackpad area. The virtual trackpad area encompasses
the entire width of the second display region and is located in a portion of the second display

region adjacent to the first display region in some configurations.
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[0009] Modeless Digital Pen Input To a Virtual Trackpad

[0010] In one configuration, the virtual trackpad area can also receive input from a
digital pen without requiring a user to change the mode of operation of the virtual trackpad.
In this configuration, a user can write directly in the virtual trackpad area at any time using
a digital pen. In particular, when input is received within the virtual trackpad area, the
computing device determines whether the input is touch input (i.e. a user’s finger) or input
from a digital pen. If the input is touch input, the input is processed as touch input to a
virtual trackpad to move a cursor or perform an activation operation, for example. If the
input is input received from a digital pen, the input is processed as digital ink.

[0011] Processing the input as digital ink can include, but is not limited to,
converting the digital ink to text and providing the text to a program for presentation of the
text within a field of a user interface (“UI”) presented in the first display region. Processing
the input as digital ink can further include providing the digital ink to a program for
presentation of the digital ink within a field of a UI presented in the second display region.
Processing the input as digital ink can also include converting the digital ink to text,
recognizing a command in the text, and causing the computing device to execute the
command. Processing the input as digital ink might additionally include providing the
digital ink to a default program for storing notes or converting the digital ink to text and
providing the text to a default program for storing notes. In some configurations, it is not
necessary to convert the digital ink to text. Rather, commands can be recognized directly
from the digital ink such as, for instance, when the ink represents non-text information such
as shapes or arrows.

[0012] Modeless Gestures For Summoning User Interfaces

[0013] In another configuration, the virtual trackpad area can be utilized to initiate
the presentation of transient Uls in the second display region for performing commands or
viewing information without requiring a user to change the mode of operation of the virtual
trackpad area. In particular, when input is received within the virtual trackpad area, the
computing device determines whether the touch input comprises a touch gesture originating
outside an edge of the virtual trackpad area of the second display region and terminating
inside the virtual trackpad area. For example, a user might utilize a finger, or multiple
fingers, to swipe from a location outside the virtual trackpad area to a location within the
virtual trackpad area.

[0014] If the computing device detects a touch gesture originating outside an edge

of the virtual trackpad area of the second display region and terminating inside the virtual
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trackpad area, the computing device can display a transient Ul in the virtual trackpad area.
The transient UI might be animated as it is displayed such as, for instance, by “sliding” into
the virtual trackpad area from the edge of the virtual trackpad area where the gesture
originated.

[0015] In some configurations, the transient Ul includes selectable Ul elements,
such as UI buttons or other types of UI elements. If the computing device determines that
touch input has been made in the virtual trackpad area selecting one of the one or more
selectable UI elements, the computing device can initiate a command corresponding to the
selected Ul element. For instance, a command might be initiated to launch an application
that can present a Ul in the first display region, switch to an already-launched application
(i.e. to switch tasks), or to perform another function.

[0016] In some configurations, the display of the transient UI is removed from the
virtual trackpad area in response to the selection of one of the Ul elements. In other
configurations, a touch gesture can be utilized to dismiss the transient UL. For example, a
user might utilize a finger, or multiple fingers, to swipe from a location inside the virtual
trackpad area to a location outside the virtual trackpad area to dismiss the transient UL. The
display of the transient Ul can also be animated as it is removed such as, for example, by
“sliding” the transient U out of the virtual trackpad area to the edge of the virtual trackpad
area where the gesture terminates.

[0017] In other configurations, an input gesture made from outside an edge of the
virtual trackpad area to a location inside the virtual trackpad area can perform functions
based upon the relationship between the ending location of the gesture and Ul elements
presented in the first display region or in the keyboard area of the second display region.
For example, a user might set the output volume of the computing device by swiping right
from an area outside the virtual trackpad area to a location within the virtual trackpad area.
The location at which the gesture ends with respect to a virtual keyboard (e.g. horizontally
aligned) specifies the output volume. For instance, if the gesture ends at a location that is
spatially aligned with the “1° key on the virtual keyboard, the output volume will be set to
one (e.g. 10% of maximum). If the gesture ends at a location that is spatially aligned (e.g.
horizontally aligned) with the ‘9’ key on the virtual keyboard, the output volume will be set
to nine (e.g. 90% of maximum). In this way, many different specific edge gestures can be
performed along a common edge of the virtual trackpad area.

[0018] Modeless Gestures Utilizing Relative Position

[0019] In another configuration, the virtual trackpad area can be utilized to enable
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gestures having functionality that is determined based upon the starting point of the gestures
relative to adjacent on-screen Ul another type of object, or a keyboard. In this
configuration, a first application executing on the computing device can present a Ul in a
first portion of the first display region: the left half of the first display region, for example.
A first portion of the virtual trackpad area is spatially aligned with the first portion of the
first display region. For instance, the first portion of the virtual trackpad area might include
the left half of the second display region, which is spatially aligned with the left half of the
first display region.

[0020] Similarly, a second application executing on the computing device can
present a Ul in a second portion of the first display region: the right half of the first display
region, for example. A second portion of the virtual trackpad area is spatially aligned with
the second portion of the first display region. For instance, the second portion of the virtual
trackpad area might include the right half of the second display region, which is spatially
aligned with the right half of the first display region. In this way, one application is assigned
a portion of the first display region that corresponds to a spatially aligned portion of the
virtual trackpad area, and another application is assigned another portion of the first display
region that is spatially aligned with another portion of the virtual trackpad area.

[0021] If the computing device receives input in the first portion of the virtual
trackpad area, the computing device provides the input to the application or interprets the
input (e.g. a command) with respect to the application that is presenting its Ul in the adjacent
portion of the first display region. For example, if input is received in the left half of the
virtual trackpad area, the input will be provided to the application presenting its Ul in the
left half of the first display region. If the computing device receives input in the second
portion of the virtual trackpad area, the computing device provides the input to the
application that is presenting its Ul in the adjacent portion of the first display region. For
example, if input is received in the right half of the virtual trackpad area, the input will be
provided to the application presenting its Ul in the right half of the first display region. The
input might be, for example, a multi-touch input gesture or input received from a digital pen
in order to distinguish the input from traditional virtual trackpad input for controlling a
cursor, for example. Specific examples of gestures include gestures for minimizing or
closing windows associated with an application.

[0022] In some configurations, the computing device can detect a user input gesture
that originates in an area outside the virtual trackpad area and that terminates within the

virtual trackpad area. For example, a user input gesture like a swipe gesture might originate
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from within a keyboard area and terminate within the virtual trackpad area. Responsive to
detecting such a user input gesture, the computing device can perform a command that is
selected based, at least in part, upon the location at which the gesture originated. For
instance, when a gesture originates on a key of a virtual keyboard and ends in the virtual
trackpad area, the command can be selected based upon the particular key upon which the
gesture originated.

[0023] Modeless Cursor Control and Interaction with Touch Targets

[0024] In another configuration, a display region encompassing a virtual trackpad
area on a touch-sensitive display can show touch targets for initiating various types of
functionality. Cursor control can be performed using the virtual trackpad area and the touch
targets can be selected without changing the mode of the virtual trackpad. For example, one
or more Ul controls can be displayed outside a virtual trackpad area. When selected, such
as by using a touch gesture, the Ul controls can initiate various types of functionality such
as, for instance, launching a program or summoning a digital assistant.

[0025] In this configuration, a touch gesture can originate inside the virtual trackpad
area and terminate within one of the UI controls without causing selection of the Ul control.
In this way, inadvertent exiting of the virtual trackpad area while performing a cursor control
gesture will not cause the selection of one of the UI controls. Similarly, a touch gesture can
originate inside one of the UI controls and end inside the virtual trackpad area, or another
area, without causing the selection of the UI control. In this way, a cursor control gesture
can be performed outside of the virtual trackpad area, even if it begins within a Ul control.
The starting location and timing of a user input gesture can be used to disambiguate cursor
control and interactions with the touch targets, without requiring a mode switch.

[0026] In some configurations, the computing device can detect a user input gesture
that originates within the virtual trackpad area and that terminates outside the virtual
trackpad area. In this example, the computing device can perform a command that is
selected based, at least in part, upon the object upon which the gesture terminates.

[0027] In another configuration, physical input objects can be placed on one of
several regions of a virtual trackpad area to enable additional functionality such as, but not
limited to, providing direct control to volume, brightness, and scrolling of a computing
device. For example, a digital dial or other type of object might be placed in a virtual
trackpad area and manipulated to adjust settings such as these and to perform other types of
functionality.

[0028] Although the embodiments disclosed herein are primarily presented in the
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context of a multiple screen computing device, the disclosed technologies can also be
implemented in conjunction with single-screen computing devices that utilize a single
display screen to provide a first display region and a second display region. It is also to be
appreciated that although generally described separately, the various embodiments
described briefly above and in further detail below can be utilized in combination with one
another.
[0029] It should also be appreciated that the above-described subject matter can be
implemented as a computer-controlled apparatus, a computer-implemented method, a
computing device, or as an article of manufacture such as a computer readable medium.
These and various other features will be apparent from a reading of the following Detailed
Description and a review of the associated drawings.
[0030] This Summary is provided to introduce a brief description of some aspects
of the disclosed technologies in a simplified form that are further described below in the
Detailed Description. This Summary is not intended to identify key features or essential
features of the claimed subject matter, nor is it intended that this Summary be used to limit
the scope of the claimed subject matter. Furthermore, the claimed subject matter is not
limited to implementations that solve any or all disadvantages noted in any part of this
disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS
[0031] FIG. 1 is a schematic diagram illustrating aspects of the configuration and
operation of a multiple screen computing device that implements the disclosed technologies
in one particular configuration;
[0032] FIGS. 2-5 are schematic diagrams showing aspects of a mechanism disclosed
herein for modeless digital pen input on a virtual trackpad,
[0033] FIG. 6 is a flow diagram showing a routine that illustrates aspects of the
operation of the computing device shown in FIG. 1 for modeless digital pen input on a
virtual trackpad as shown in FIGS. 2-5;
[0034] FIGS. 7-11 are schematic diagrams showing aspects of a mechanism
disclosed herein for modelessly summoning user interfaces in a virtual trackpad area;
[0035] FIG. 12 is a flow diagram showing a routine that illustrates aspects of the
operation of the computing device shown in FIG. 1 for modelessly summoning user
interfaces in a virtual trackpad area as shown in FIGS. 7-11;
[0036] FIGS. 13 and 14 are schematic diagrams showing aspects of a mechanism

disclosed herein for enabling modeless gestures on a virtual trackpad that have functionality



10

15

20

25

30

WO 2020/117535 PCT/US2019/063120

that 1s determined based upon the position of the starting point of the gestures relative to on-
screen Ul or a physical keyboard,;
[0037] FIG. 15 is a flow diagram showing a routine that illustrates aspects of the
operation of the computing device shown in FIG. 1 for enabling modeless gestures on a
virtual trackpad that have functionality determined based upon the position of the starting
point of the gestures relative to on-screen Ul as shown in FIGS. 13 and 14;
[0038] FIGS. 16-19 are schematic diagrams showing aspects of a mechanism
disclosed herein for enabling modeless cursor control and interaction with virtual touch
targets;
[0039] FIG. 20 is a flow diagram showing a routine that illustrates aspects of the
operation of the computing device shown in FIG. 1 for modeless cursor control and
interaction with virtual touch targets as shown in FIGS. 16-19; and
[0040] FIG. 21 is a computer architecture diagram showing an illustrative computer
hardware and software architecture for a computing device that can implement aspects of
the technologies presented herein.

DETAILED DESCRIPTION
[0041] The following detailed description is directed to technologies for modelessly
augmenting the functionality provided by virtual trackpads. As discussed briefly above,
implementations of the disclosed technologies can enable user to access extended
functionality without interfering with expected traditional trackpad functionality (e.g.
moving a cursor, clicking, and scrolling). Consequently, the utilization of computing
resources can be reduced through simplified user interaction and execution of less program
code as compared to previous modal virtual trackpad solutions. Other technical benefits not
specifically mentioned herein can also be realized through implementations of the disclosed
subject matter.
[0042] Those skilled in the art will recognize that the subject matter disclosed herein
can be implemented with various types of computing systems and modules, at least some of
which are described in detail below. Those skilled in the art will also appreciate that the
subject matter described herein can be practiced with other computer system configurations,
including hand-held devices, multiprocessor systems, microprocessor-based or
programmable consumer electronics, computing or processing systems embedded in
devices (such as wearables, automobiles, home automation etc.), computing or processing
systems embedded in devices (such as wearable computing devices, automobiles, home

automation etc.), and the like.
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[0043] In the following detailed description, references are made to the
accompanying drawings that form a part hereof, and which are shown by way of illustration
specific configurations or examples. Referring now to the drawings, in which like numerals
represent like elements throughout the several FIGS., aspects of various technologies for
modelessly augmenting the functionality provided by virtual trackpads will be described.
[0044] FIG. 1 is a schematic diagram illustrating aspects of the configuration and
operation of a multiple screen computing device 100 (which might also be referred to herein
as “the computing device 100” or simply “the device 100”) that implements the disclosed
technologies in one particular configuration. As mentioned above, multiple screen
computing devices such as the computing device 100 come in multiple form factors. The
computing device 100 shown in FIG. 1, for example, is configured as a two screen hinged
device resembling a traditional laptop computer. The disclosed technologies can, however,
also be utilized with multiple screen computing devices having other configurations. As
discussed above, the disclosed technologies can also be practiced with computing devices
having a single folding display screen, such as computing devices utilizing flexible screen
technology.

[0045] As shown in FIG. 1, the illustrative computing device 100 includes two
display devices. The first display device is mounted in a housing 104A and is located in the
same location as on a traditional laptop computer when in use. The first display device
provides a first display region 102A that encompasses all or a part of the physical display.
The first display device may or may not be touch-sensitive.

[0046] The second display device is located in the area where a physical keyboard
is traditionally located on a laptop computer and provides a second display region 102B.
The second display region might occupy the entire area where a physical keyboard is
traditionally located or might only occupy a portion of that area. The second display device
is equipped with sensors for detecting user input, such as single and multi-touch gestures.
[0047] In the example configuration shown in FIG. 1, the first display region 102A
has a height 106A. The second display region 102B has a height 106B, which may or may
not be the same as the height 106A. The first display region 102A also has a width 108A
and the second display region 102B has a width 108B. The width 108B of the second
display region 102B is the same as the width 108 A of the first display region 102A in some
configurations. The width 108B of the second display region 102B can be larger or smaller
than the width 108A of the first display region 102A in other configurations.

[0048] In the configuration shown in FIG. 1, the bottom edge of the first display
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region 102A is parallel to the top edge of the second display region 102B. The bottom edge
of the first display region 102A is also adjacent to the top edge of the second display region
102B. In the example shown in FIG. 1, the housing 104A of the first display region 102A
is separated from the housing 104B of the second display region by a distance 114. The
distance 114 might be greater or smaller depending upon the particular mechanical
connection (e.g. a hinge) connecting the housing 104A and the housing 104B. The distance
114 might also be zero in the case where two display regions are part of the same physical,
potentially bendable, display screen.

[0049] In the configuration illustrated in FIG. 1, the left and right edges of the
second display region 102B are aligned with the left and right edges of the first display
region 102A. In this manner, the second display region 102B is horizontally aligned with
the first display region 102A. As will be described in greater detail below, the spatial
alignment of the first display region 102A and the second display region 102B enables
certain types of modeless gestures to be made in the second display region 102B with respect
to corresponding areas of the first display region 102A.

[0050] In the example configuration shown in FIG. 1, the second display region
102B has been divided into areas 110A (which might be referred to herein as “the virtual
trackpad area 110A”) and 110B (which might be referred to herein as “the keyboard area
110B”). The virtual trackpad area 110A can be utilized as a virtual trackpad. For example,
and as shown in FIG. 1, a user might utilize a finger 116A to perform a gesture in the virtual
trackpad area 110A. In this example, for instance, the user has dragged their finger
horizontally in the virtual trackpad area 110A to perform a drag gesture 117. The illustrative
drag gesture 117 shown in FIG. 1 causes the computing device 100 to move a cursor 118
across the first display region 102A along a path corresponding to the path of the drag
gesture 117.

[0051] A user can also perform a press or tap operation in the virtual trackpad area
110A with their finger 116A in order to perform an activation operation (e.g. a mouse click)
at the location of the cursor 118. Other types of functionality can also be performed in the
virtual trackpad area 110A (e.g. a multi-touch gesture, like a two or three finger swipe).
[0052] In the example shown in FIG. 1, the virtual trackpad area 110A encompasses
only a portion of the second display region 102B. In particular, the virtual trackpad area
110A has a width equal to the width 108B of the second display region 102B, but has a
height 112 that is less than the height 106B of the second display region 102B. In this
example, the height 112 of the virtual trackpad area 110A is selected to provide the

10
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functionality disclosed herein, while at the same time enabling a touch-sensitive virtual
keyboard to be presented in a virtual keyboard area 110B in one configuration. The virtual
trackpad area 110A can have a different height 112 in other configurations. The virtual
trackpad area 110A encompasses the entire width of the second display region 102B and is
located in a portion of the second display region 102B adjacent to the first display region
102A in some configurations. Additionally, the top (i.e. the top row of keys) of the keyboard
area 110B is adjacent to and parallel with the bottom edge of the virtual trackpad area 110A
in the illustrated example. In other configurations, the keyboard area 110B of the
computing device 100 is replaced with a physical keyboard. For example, in some
configurations, a physical keyboard can be placed on top of the region normally occupied
by the virtual keyboard, thereby providing the tactility of physical keys but similar
functionality otherwise.

[0053] It is to be appreciated that certain relative terms (e.g. height, width, top,
bottom, left, right) have been utilized herein to describe the configuration of the display
regions 102A and 102B shown in FIG. 1. In this regard, it is to also be appreciated that
these terms have been utilized herein for ease of discussion and are not to limit the
configuration of the regions 102A and 102B or the device 100. Other terms can be utilized
to describe the display regions 102A and 102B and their spatial relationships to one another.
Additionally, although the computing device 100 shown in FIG. 1 is illustrated in a
landscape orientation, the device 100 can also be operated in a portrait configuration (i.e. by
rotating the device 100 ninety degrees). Other types of multiple screen computing devices
can be utilized in other configurations.

[0054] Modeless Digital Pen Input To a Virtual Trackpad

[0055] FIGS. 2-5 are schematic diagrams showing aspects of a mechanism disclosed
herein for modeless digital pen input to a virtual trackpad. In the configuration shown in
FIGS. 2-5, the virtual trackpad area 110A can receive input from a digital pen 202 without
requiring a user to change the mode of operation of the virtual trackpad area 110A.

[0056] In the configuration illustrated in FIG. 2, a user can utilize a finger 116A, or
fingers, to perform gestures, such as the gesture 208, in the virtual trackpad area 110A of
the second display region 102B. The illustrative gesture 208 shown in FIG. 2 causes the
computing device 100 to move the cursor 118 across the first display region 102A along a
path corresponding to the path of the gesture 208. A user can also perform a press or tap
operation in the virtual trackpad area 110A with their finger 116A in order to perform an

activation operation (e.g. a mouse click) at the location of the cursor 118. Other types of
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functionality can also be performed in the virtual trackpad area 110A (e.g. a multi-touch
gesture, like a two or three finger swipe).

[0057] Additionally, a user can write directly in the virtual trackpad area 110A at
any time using a digital pen 202. The user does not need to switch modes to utilize the
virtual trackpad functionality described above and the digital pen 202 in the virtual trackpad
area 110A. In the example shown in FIG. 2, for instance, the user has utilized the digital
pen 202 to write the digital ink 206A in the virtual trackpad area 110A without changing
input modes.

[0058] When input is received within the virtual trackpad area 110A, the computing
device 100 determines whether the input is touch input (e.g. input generated by a user’s
finger 116A) or input generated by a digital pen 202. In order to make such a determination,
the digital pen 202 can be communicatively coupled to the computing device 100 through a
suitable interface. Through this connection, the computing device 100 can determine if the
digital pen 202 has been utilized to write in the virtual trackpad area 110A.

[0059] If the input is touch input (e.g. a user’s finger 116A), the computing device
100 processes the received input as touch input to the virtual trackpad to move the cursor
118 or perform an activation operation, for example. If the input is received from a digital
pen 202, the computing device 100 processes the input as digital ink. In this manner, a user
can provide both touch input and input from a digital pen 202 to the virtual trackpad area
110A simultaneously without requiring a user to change from a touch input mode to a digital
pen mode.

[0060] Processing input received in the virtual trackpad area 110A as digital ink can
include, but is not limited to, converting the digital ink to text and providing the text to a
program for presentation of the text within a field of a UI presented in the first display region
102A. In the example illustrated in FIG. 3, for instance, a user has utilized the digital pen
202 to write the digital ink 206A (i.e. “Hello, World”) in the virtual trackpad area 110A. In
response thereto, the computing device 100 has converted the digital ink 206A to text and
provided the text to an email application executing on the computing device 100. In turn,
the email application has presented the recognized text in a field 304A of a Ul window 302A
that has been selected using the cursor 118. The recognized text can be provided to other
types of programs executing on the computing device 100 or on another local or remote
computing device in other configurations.

[0061] Processing input received in the virtual trackpad area 110A as digital ink can

further include providing the digital ink to a program for presentation of the digital ink
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within a field of a UI presented in the first display region 102A. In the example illustrated
in FIG. 4, for instance, a user has utilized the digital pen 202 to write the digital ink 206A
(i.e. “Ruby Lu”) in the virtual trackpad area 110A. In response thereto, the computing
device 100 has provided the digital ink 206B to a program executing on the computing
device 100 that is utilized to sign documents. In turn, the program has presented the digital
ink 206B in a field 304B of a UI window 302B that has been selected using the cursor 118.
The digital ink 206B can be provided to other types of programs executing on the computing
device 100 or on another local or remote computing device in other configurations.

[0062] Processing input received in the virtual trackpad area 110A as digital ink can
also include, in some configurations, converting the digital ink to text, recognizing a
command in the text, and causing the computing device 100 to execute the command. In
the example illustrated in FIG. 5, for instance, a user has utilized the digital pen 202 to write
the digital ink 206C (i.e. “Call 1-(234)-555-1212”) in the virtual trackpad area 110A. In
response thereto, the computing device 100 has converted the digital ink 206C to text and
provided the text to a communication application (not shown in the FIGS.). In turn, the
communication application has presented the recognized command in a UI window 302C
and performed the intended command (i.e. calling the specified number). The recognized
text can be utilized to perform other types of commands on the computing device 100 or on
another local or remote computing device in other configurations.

[0063] Processing input received in the virtual trackpad area 110A as digital ink
might additionally, or alternative, include the performance of other functions. For example,
and without limitation, processing the input as digital ink might include providing the digital
ink to a default program for storing notes or digital ink executing on the computing device
100 or another computing system, or converting the digital ink to text and providing the text
to a default program for storing notes executing on the computing device 100 or another
computing system. The digital ink or text can be provided to such a program responsive to
receiving the digital ink without additional input from the user. The computing device 100
can provide the digital ink or text recognized from the digital ink to other types of programs
in other configurations.

[0064] FIG. 6 is a flow diagram showing a routine 600 that illustrates aspects of the
operation of the computing device 100 shown in FIG. 1 for modeless digital pen input on a
virtual trackpad as shown in FIGS. 2-5. It should be appreciated that the logical operations
described herein with regard to FIG. 5, and the other FIGS,, can be implemented (1) as a

sequence of computer implemented acts or program modules running on a computing device
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and/or (2) as interconnected machine logic circuits or circuit modules within a computing
device.

[0065] The particular implementation of the technologies disclosed herein is a
matter of choice dependent on the performance and other requirements of the computing
device. Accordingly, the logical operations described herein are referred to variously as
states, operations, structural devices, acts, or modules. These states, operations, structural
devices, acts and modules can be implemented in hardware, software, firmware, in special-
purpose digital logic, and any combination thereof. It should be appreciated that more or
fewer operations can be performed than shown in the FIGS. and described herein. These
operations can also be performed in a different order than those described herein.

[0066] The routine 600 begins at operation 602, where the computing device 100
monitors the virtual trackpad area 110A for input. If input is detected in the virtual trackpad
area 110A, the routine 600 proceeds from operation 604 to operation 606. At operation
606, the computing device 100 determines if the detected input is touch input (e.g. input
made by a user’s finger 116A). If so, the routine 600 proceeds from operation 606 to
operation 610, where the computing device 100 processes the input as touch input to the
virtual trackpad. For example, the computing device 100 might move the cursor 118 or
perform an activation operation based on the input. The routine 600 then proceeds from
operation 610 back to operation 602.

[0067] If the received input is not touch input, the routine 600 proceeds from
operation 606 to operation 608, where the computing device 100 determines if the received
input is input made by a digital pen 202. If not, the routine 600 proceeds from operation
608 back to operation 602. If the input is digital pen input (i.e. digital ink), then the routine
600 proceeds from operation 608 to operation 612, where the computing device 100
processes the received input as digital ink. For example, the computing device 100 might
process the digital ink according to one or more of the examples given above with regard to
FIGS. 3-5. The routine 600 then proceeds from operation 612 to operation 602, described
above. In this manner, the computing device 100 can process both touch input and pen input
made in the virtual trackpad area 110A without requiring user input to change modes.
[0068] Modeless Gestures For Summoning User Interfaces

[0069] FIGS. 7-12 are schematic diagrams showing aspects of a mechanism
disclosed herein for modelessly summoning the display of transient Uls in the virtual
trackpad area 110A. In this configuration, the virtual trackpad area 110A can be utilized to

initiate the presentation of transient Uls in the virtual trackpad area 110A for performing
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commands and/or viewing information without requiring a user to change the mode of
operation of the virtual trackpad area 110A.

[0070] In order to modelessly provide transient Uls in the virtual trackpad area
110A, the computing device 100 determines whether received touch input comprises a touch
gesture originating outside an edge of the virtual trackpad area 110A of the second display
region 102B and terminating inside the virtual trackpad area 110B. For instance, in the
example illustrated in FIG. 7, a user has utilized a finger 116A to perform a swipe gesture
706 that originates outside the left edge of the virtual trackpad area 110A and terminates at
a location within the virtual trackpad area 110A (e.g. “an edge swipe” or a multi-finger
gesture that does not involve crossing an edge of the virtual trackpad).

[0071] If the computing device 100 detects a touch gesture originating outside an
edge of the virtual trackpad area 110A of the second display region 102B and terminating
inside the virtual trackpad area 110A, the computing device 100 can display a transient (i.e.
temporary) Ul in the virtual trackpad area 110A, such as the transient UI 702 shown in FIG.
7. The transient UI might be animated as it is displayed in the second display region 102B
such as, for instance, by “sliding” into the virtual trackpad area 110A from the edge of the
virtual trackpad area 110A where the gesture originated.

[0072] In some configurations, the transient Ul presented in the virtual trackpad area
110A includes selectable Ul elements, such as UI buttons or other types of Ul elements. In
the example shown in FIG.7, for instance, the transient UI 702 includes Ul elements 704A
and 704B. If the computing device 100 determines that touch input has been made in the
virtual trackpad area 110A selecting one of the one or more selectable UI elements, the
computing device 100 can initiate a command corresponding to the selected Ul element.
For instance, a command might be initiated to launch an application that can present a Ul in
the first display region 102A, switch to an already-launched application (i.e. to switch tasks),
or to perform another function.

[0073] In the example shown in FIG. 7, the UI element 704A corresponds to a web
browser application and the Ul element 704B corresponds to an email application. As
shown in FIG. 8, a user has utilized a finger 116A to select the Ul element 704B in this
example. In response to detecting the selection of the Ul element 704B, the computing
device has launched an email application which, in turn, has presented a UI 802 in the first
display region 102A. Other types of functions can be performed responsive to the selection
of a Ul element 704 in a transient UI 702 displayed within the virtual trackpad area 110A.
[0074] In some configurations, such as that illustrated in FIG. 9, the display of the
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transient UI 702 is removed from the virtual trackpad area 110A immediately in response
to the selection of one of the Ul elements. In other configurations, a touch gesture can be
utilized to dismiss the transient UI 702. For instance, in the example shown in FIGS. 10
and 11, a user has utilized a finger 116A to perform a swipe gesture 1004 that originates
outside the virtual trackpad area 110A and terminates within the virtual trackpad area 110A.
As a result, the computing system 100 has presented a transient UI 1002 in the virtual
trackpad area 110A that shows notifications.

[0075] In order to dismiss the transient UI 1002, the user might utilize a finger 116A,
or multiple fingers, to perform a gesture for dismissing the transient UI 1002. For example,
a user might perform a swipe gesture 1006 from a location inside the virtual trackpad area
110A to a location outside the virtual trackpad area 110A to dismiss the transient UL, This
is illustrated in FIG. 11. Other types of gestures, such as a tap gesture outside the transient
UI 1002, can also be utilized to dismiss the transient UI 1002.

[0076] As when displaying the transient Ul in the virtual trackpad area 110A, the
display of the transient UI can also be animated as it is removed from the virtual trackpad
area 110A such as, for example, by “sliding” the transient UI out of the virtual trackpad area
110A to the edge of the virtual trackpad area 110A where the gesture terminates.

[0077] In other configurations, an input gesture made from outside an edge of the
virtual trackpad area 110A to a location inside the virtual trackpad area 110A can perform
functions based upon the relationship between the ending location of the gesture and Ul
elements presented in the first display region 102A or in the keyboard area 110B of the
second display region 102B. For example, a user might set the audio output volume of the
computing device 100 by swiping right from an area outside the virtual trackpad area 110A
to a location within the virtual trackpad area 110A. The location at which the gesture ends
with respect to a virtual keyboard (e.g. horizontally aligned) shown in the keyboard area
110B specifies the output volume. For instance, if the gesture ends at a location that is
spatially aligned with the location of the ‘1’ key on the virtual keyboard, the output volume
will be set to one (e.g. 10% of maximum). If the gesture ends at a location that is spatially
aligned (e.g. horizontally aligned) with the location of the ‘9’ key on the virtual keyboard,
the output volume will be set to nine (e.g. 90% of maximum). In this way, many different
specific edge gestures along a common edge of the virtual trackpad area 110A can be
disambiguated by a computing system. Such gestures can also be performed with respect
to a horizontally-aligned physical keyboard.

[0078] FIG. 12 is a flow diagram showing a routine 1200 that illustrates aspects of
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the operation of the computing device 100 shown in FIG. 1 for modelessly summoning
transient Uls in the virtual trackpad area 110A as described above with reference to FIGS.
7-11. The routine 1200 begins at operation 1202, where the computing device 100 monitors
the virtual trackpad area 110A for input. If input is detected in the virtual trackpad area
110A, the routine 1200 proceeds from operation 1204 to operation 1206.

[0079] At operation 1206, the computing device 100 determines if the detected
input is a touch gesture that started outside the virtual trackpad area 110A and that ended
inside the virtual trackpad area 110A. If so, the routine 1200 proceeds from operation 1208
to operation 1210, where the computing device displays a transient Ul in the virtual trackpad
area 110A. The routine 1200 then continues from operation 1210 back to operation 1202.
[0080] If the computing device 100 determines that the received input is not a
gesture originating outside the virtual trackpad area 110A and ending inside the virtual
trackpad area 110A, the routine 1200 proceeds from operation 1208 to operation 1212. At
operation 1212, the computing device 100 determines if the detected input is a touch gesture
for dismissing the transient Ul, such as a swipe or tap gesture. If so, the routine 1200
proceeds from operation 1212 to operation 1214, where the computing device removes the
transient UI from the virtual trackpad area 110A. The routine 1200 then continues from
operation 1216 back to operation 1202.

[0081] Modeless Gestures Utilizing Relative Position

[0082] FIGS. 13 and 14 are schematic diagrams showing aspects of a mechanism
disclosed herein for enabling modeless gestures on a virtual trackpad that have functionality
that is determined based upon the starting point of the gestures relative to adjacent on-screen
Ul or a physical keyboard. In the example shown in FIG. 13, a first application executing
on the computing device 100 presents its Ul in a first portion 1302A of the first display
region 102A: the left half of the first display region 102A in this configuration.

[0083] A first portion 1304A of the virtual trackpad area 110A in the second display
region 102B is adjacent to and spatially aligned with the first portion 1302A of the first
display region 102A. In the example shown in FIG. 13, for instance, the portion 1302A of
the first display region 102A has a width 1306A that is the same as the width 1308A of the
portion 1304A of the second display region 102B. In this example, therefore, the first
portion 1304 A of the virtual trackpad area 110A includes the left half of the second display
region 102B, which is spatially aligned with the left half of the first display region 102A
(i.e. the portion 1302A), which includes UI generated by a first application.

[0084] In the example shown in FIG. 13, a second application executing on the
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computing device 100 presents its Ul in a second portion 1302B of the first display region
102A: the right half of the first display region 102A in this example. A second portion
1304B of the virtual trackpad area 110A is spatially aligned with the second area 1302B of
the first display region 102A. In the example shown in FIG. 13, for instance, the portion
1302B of the first display region 102A has a width 1306B that is the same as the width
1308B of the portion 1304B of the second display region 102B. In this example, therefore,
the second portion 1304B of the virtual trackpad area 110A includes the right half of the
second display region 102B, which is spatially aligned with the right half (i.e. the portion
1302B) of the first display region 102A. In this way, one application is assigned a portion
1302A of the first display region 102A that corresponds to a spatially aligned portion 1304A
of the virtual trackpad area 110A in the second display region 102B, and another application
is assigned another portion 1302B of the first display region 102A that is spatially aligned
with another portion 1304B of the virtual trackpad area 110A.

[0085] If the computing device 100 receives input in the first portion 1304A of the
virtual trackpad area 110A, the computing device 100 provides the input to the application
that is presenting its Ul in the adjacent portion 1302A of the first display region 102A. For
instance, in the illustrated configuration, if input is received in the left half of the virtual
trackpad area 110A (i.e. the portion 1304A), the input will be provided to the application
presenting its Ul in the left half (i.e. the portion 1302A) of the first display region 102A or
processed by an operating system with reference to that application. The input might be,
for example, a multi-touch input gesture such as that shown in FIG. 13, or input received
from a digital pen. These and other types of inputs can be distinguished from traditional
virtual trackpad input for controlling a cursor, for example.

[0086] If the computing device 100 receives input in the second portion 1304B of
the virtual trackpad area 110A, the computing device 100 provides the received input to the
application that is presenting its Ul in the adjacent portion of the first display region 102A.
For example, if input is received in the right half of the virtual trackpad area 110A (i.e. the
portion 1304B), the input will be provided to the application presenting its Ul in the right
half (i.e. the portion 1302B) of the first display region 102A. In this manner, user input can
be provided to different applications executing on the computing device 100 without
requiring a user to change the mode of the virtual trackpad area 110A. In this regard, it is
to be appreciated that while the example shown in FIG. 13 includes only two applications,
input can be modelessly provided to more than two applications in a similar fashion in other

configurations. Input might also be provided to two or more regions presented by a single
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application, such as to an application that features multiple task panes or content regions in
its UL

[0087] FIG. 14 illustrates another configuration in which the computing device 100
can detect a user input gesture that originates in an area outside the virtual trackpad area
110A and that terminates within the virtual trackpad area 110A. In the illustrated example,
for instance, a vertical swipe gesture using a finger 116A originates from within the
keyboard area 110B and terminates within the virtual trackpad area 110A.

[0088] Responsive to detecting such a user input gesture, the computing device 100
can perform a command that is selected based, at least in part, upon the location at which
the gesture originated. In the illustrated example, for instance, the gesture originates on a
key of a virtual keyboard and ends in the virtual trackpad area 110A. In this example, the
command to be executed is selected based upon the particular key upon which the gesture
originated. For instance, if a gesture originates on the ‘1’ key, the volume of the computing
device 100 might be set to 10% of its maximum. If a gesture originates on the ‘9’ key, the
volume might be set to 90% of maximum. Other types of commands can be initiated and
executed in a similar fashion.

[0089] FIG. 15 is a flow diagram showing a routine 1500 that illustrates aspects of
the operation of the computing device 100 shown in FIG. 1 for enabling modeless gestures
on a virtual trackpad that have functionality determined based upon the position of the
starting point of the gestures relative to adjacent on-screen UI as illustrated in FIGS. 13 and
14. The routine 1500 begins at operation 1502, where a first application presents its Ul in
a first portion of 1306A of the first display region 102A. The routine 1500 then proceeds
to operation 1504, where a second application presents its Ul in a second portion 1306B of
the first display region 102A.

[0090] From operation 1504, the routine 1500 proceeds to operation 1506, where
the computing device 100 receives input in the virtual trackpad area 110A of the second
display region 102B. The routine 1500 then proceeds to operation 1508, where the
computing device 100 determines if the input was made in a portion of the virtual trackpad
area 110A that is adjacent to the portion 1306A of the first display region 102A containing
the UI of the first application. If so, the routine 1500 proceeds from operation 1510 to
operation 1512, where the input received at operation 1506 is provided to the first
application or processed relative to the first application (e.g. by an operating system). If
not, the routine 1500 proceeds from operation 1510 to operation 1514,

[0091] At operation 1514, the computing device 100 determines if the input was
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made in a portion of the virtual trackpad area 110A that is adjacent to the portion 1306B of
the first display region 102A containing the UI of the second application. If so, the routine
1500 proceeds from operation 1516 to operation 1518, where the input received at operation
1506 is provided to the second application or processed relative to the second application
(e.g. by an operating system). If not, the routine 1500 proceeds from operation 1516 back
to operation 1506 where additional input can be received and processed in a similar fashion.
[0092] Modeless Cursor Control and Interaction with Virtual Touch Targets
[0093] FIGS. 16-19 are schematic diagrams showing aspects of a mechanism
disclosed herein for enabling modeless cursor control and interaction with virtual touch
targets. In the configuration shown in FIGS. 16-19, areas of a display region that include a
virtual trackpad area 110A on a touch-sensitive display 102B can show touch targets (e.g.
UI controls) for initiating various types of functionality. In the example shown in FIG. 16,
for example, the size of the virtual trackpad area 110A has been reduced and several Ul
controls 1602A-1602E have been presented in the areas of the second display region 102B
around the virtual trackpad area 110A. When selected, such as by using a tap gesture in the
second display region 102B, the UI controls 1602A-1602E can initiate various types of
functionality such as, for instance, launching a program or summoning a digital assistant on
the computing device 100.

[0094] Cursor control can be performed using the virtual trackpad area 110A and
the UI controls 1602A-1602E can be selected without changing the mode of the virtual
trackpad. For example, and as illustrated in FIG. 17, a touch gesture 1702 for controlling
the cursor 118 can originate inside the virtual trackpad area 110A and terminate within one
of the UI controls 1602A-1602E without causing selection of the Ul control in which the
gesture 1702 ends or interrupting cursor control. In this way, if a user’s touch gesture
inadvertently exits the virtual trackpad area 110A while controlling the cursor 118 and ends
in one of the UI controls 1602A-1602E, the UI control will not be selected.

[0095] Similarly, and as shown in FIG. 18, a touch gesture 1802 for controlling the
cursor 118 can originate in the region that encompasses the virtual trackpad, in the Ul
control 1602B in this example, and end inside the virtual trackpad area 110A, or another
area of the second display region 102B, without causing the selection of the UI control on
which the gesture originated. In this way, a cursor control gesture, such as the gesture 1802,
can be performed outside of the virtual trackpad area 110A, even if it begins at a Ul control
1602. This can be useful, for example, if a user is not looking at the virtual trackpad area

110A when they begin a mouse control gesture.
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[0096] The starting location and timing of a user input gesture can be used to
disambiguate cursor control and interactions with the UI controls without requiring a mode
switch, and without interrupting cursor control. For example, if a touch gesture is detected
within a Ul control 1602, the gesture can be considered a selection of the UI control 1602 if
the gesture ends (e.g. a user lifts their finger) within a certain predetermined period of time
(e.g. 100ms). If not, the gesture will be considered the start of a gesture to control the
location of the cursor 118.

[0097] In some configurations, a previous gesture can be considered when
disambiguating a current gesture. For example, and without limitation, a cursor movement
followed by a tap gesture that is performed near to the ending location of a preceding cursor
movement might be interpreted as a selection, even if the user’s finger is now also over a
Ul control. Generally, a cursor move followed by cursor click at the same location, or cursor
move followed by tapping on a UI control somewhere else on the virtual trackpad, can be
interpreted as a selection.

[0098] In some configurations, the computing device can detect a user input gesture
that originates within the virtual trackpad area and that terminates outside the virtual
trackpad area. In this example, the computing device can perform a command that is
selected based, at least in part, upon the object or location upon which the gesture terminates.
[0099] In another configuration, which 1is illustrated in FIG. 19, physical input
objects can be placed on one of several regions of the virtual trackpad area 110A to enable
additional functionality such as, but not limited to, providing direct control to volume,
brightness, and scrolling of the computing device 100. In the example shown in FIG. 19,
for instance, a digital dial 1902 (represented in FIG. 19 as a circular outline of the portion
of the digital dial that touches the second display region 102B), has been placed in the
second display region 102B. The bottom portion of the digital dial 1902 is made of a
suitable material for detection by the second display region 102B. In this example, a user
has rotated the digital dial 1902 using a gesture 1904. Responsive to such input, the
computing device 100 can adjust settings or perform other types of functionality.

[00100] FIG. 20 is a flow diagram showing a routine 2000 that illustrates aspects of
the operation of the computing device shown in FIG. 1 for modeless cursor control and
interaction with virtual touch targets as shown in FIGS. 16-19. The routine 2000 begins at
operation 2002, where one or more selectable UI controls 1602 are displayed outside or
inside the virtual trackpad area 110A. The routine 2000 then proceeds to operation 2004,

where the computing device 100 detects a touch input in the second display region 102B.
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[00101] From operation 2004, the routine 2000 proceeds to operation 2006, where
the computing device 100 determines if the touch is located within one of the UI controls
1602. If so, the routine 2000 proceeds from operation 2006 to operation 2008, where the
computing device 100 determines if the touch ends within a predetermined amount of time
(e.g. 100ms). If the touch has ended within the predetermined amount of time, the
computing device 100 considers the UI control in which the touch is located to have been
selected at operation 2012. If the touch does not end within the predetermined amount of
time, the routine 2000 proceeds from operation 2010 to operation 2014, where the touch
gesture is utilized to move the cursor 118.

[00102] If, at operation 2006, the computing device 100 determines that the touch
detected at operation 2004 was not located in a UI control 1602, the routine 2000 proceeds
from operation 2006 to operation 2016. At operation 2016, the computing device 100
determines if the detected touch is located in the virtual trackpad area 110A. if so, the
computing device 100 moves the cursor 118 based on the detected gesture. If not, the
routine 2000 proceeds back to operation 2004, where additional gestures can be detected
and processed in the manner described above.

[00103] FIG. 21 is a computer architecture diagram showing an illustrative computer
hardware and software architecture for a computing device that can implement the various
technologies presented herein. In particular, the architecture illustrated in FIG. 21 can be
utilized to implement the multiple screen computing device 100 described herein. The
illustrated architecture can also be utilized to implement other types of computing systems.
[00104] The computer 2100 illustrated in FIG. 21 includes a central processing
unit 2102 (“CPU”), a system memory 2104, including a random-access memory 2106
(“RAM?”) and a read-only memory (“ROM”) 2108, and a system bus 2110 that couples the
memory 2104 to the CPU 2102. A basic input/output system (“BIOS” or “firmware”)
containing the basic routines that help to transfer information between elements within the
computer 2100, such as during startup, can be stored in the ROM 2108. The computer 2100
further includes a mass storage device 2112 for storing an operating system 2122,
application programs, and other types of programs. The functionality described above for
augmenting a virtual trackpad is implemented by one or more of these programs in various
configurations. The mass storage device 2112 can also be configured to store other types
of programs and data.

[00105] The mass storage device 2112 is connected to the CPU 2102 through a mass

storage controller (not shown) connected to the bus 2110. The mass storage device 2112
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and its associated computer readable media provide non-volatile storage for the computer
2100. Although the description of computer readable media contained herein refers to a
mass storage device, such as a hard disk, CD-ROM drive, DVD-ROM drive, or USB storage
key, it should be appreciated by those skilled in the art that computer readable media can be
any available computer storage media or communication media that can be accessed by the
computer 2100.

[00106] Communication media includes computer readable instructions, data
structures, program modules, or other data in a modulated data signal such as a carrier wave
or other transport mechanism and includes any delivery media. The term “modulated data
signal” means a signal that has one or more of its characteristics changed or set in a manner
so as to encode information in the signal. By way of example, and not limitation,
communication media includes wired media such as a wired network or direct-wired
connection, and wireless media such as acoustic, radio frequency, infrared and other
wireless media. Combinations of the any of the above should also be included within the
scope of computer readable media.

[00107] By way of example, and not limitation, computer storage media can include
volatile and non-volatile, removable and non-removable media implemented in any method
or technology for storage of information such as computer readable instructions, data
structures, program modules or other data. For example, computer storage media includes,
but is not limited to, RAM, ROM, EPROM, EEPROM, flash memory or other solid-state
memory technology, CD-ROM, digital versatile disks (“DVD”), HD-DVD, BLU-RAY, or
other optical storage, magnetic cassettes, magnetic tape, magnetic disk storage or other
magnetic storage devices, or any other medium that can be used to store the desired
information and which can be accessed by the computer 2100. For purposes of the claims,
the phrase “computer storage medium,” and variations thereof, does not include waves or
signals per se or communication media.

[00108] According to various configurations, the computer 2100 can operate in a
networked environment using logical connections to remote computers through a network
such as the network 2120. The computer 2100 can connect to the network 2120 through a
network interface unit 2116 connected to the bus 2110. It should be appreciated that the
network interface unit 2116 can also be utilized to connect to other types of networks and
remote computer systems. The computer 2100 can also include an input/output controller
2118 for receiving and processing input from a number of other devices, including a

keyboard, mouse, touch input, a digital pen 202, or a physical sensor such as a video camera.
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Similarly, the input/output controller 2118 can provide output to one or more displays
screens, such as the first display region 102A and the second display region 102B.

[00109] As discussed above, the first display region 102A and the second display
region 102B are output devices configured to present information in a visual form. In
particular, the first display region 102A and the second display region 102B can present
graphical user interface (“GUI”) elements, text, images, video, notifications, virtual buttons,
virtual keyboards, messaging data, Internet content, device status, time, date, calendar data,
preferences, map information, location information, and any other information that is
capable of being presented in a visual form. In some configurations, the first display region
102A and the second display region 102B are liquid crystal displays (“LCD”) utilizing any
active or passive matrix technology and any backlighting technology (if used). In some
configurations, the first display region 102A and the second display region 102B are organic
light emitting diode (“OLED”) displays. Other display types are contemplated.

[00110] As also discussed above, the second display region 102B can be a touch-
sensitive display that is configured to detect the presence and location of a touch. Such a
display can be a resistive touchscreen, a capacitive touchscreen, a surface acoustic wave
touchscreen, an infrared touchscreen, an optical imaging touchscreen, a dispersive signal
touchscreen, an acoustic pulse recognition touchscreen, or can utilize any other touchscreen
technology. In some configurations, the touchscreen is incorporated on top of a display as
a transparent layer to enable a user to use one or more touches to interact with objects or
other information presented on the display.

[00111] The second display region 102B can be configured to detect multiple touches
simultaneously. In some configurations, the second display region 102B is configured to
detect discrete touches, single touch gestures, and/or multi-touch gestures. These are
collectively referred to herein as “gestures” for convenience. Several gestures will now be
described. It should be understood that these gestures are illustrative and are not intended
to limit the scope of the appended claims. Moreover, the described gestures, additional
gestures, and/or alternative gestures can be implemented in software for use with the second
display region 102B. As such, a developer can create gestures that are specific to a particular
application program.

[00112] In some configurations, the second display region 102B supports a tap
gesture in which a user taps the second display region 102B once on an item presented in
the second display region 102B. In some configurations, the second display region 102B

supports a double tap gesture in which a user taps the second display region 102B twice on
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an item presented in the second display region 102B. The double tap gesture can be used
for various reasons including, but not limited to, zooming in or zooming out in stages. In
some configurations, the second display region 102B supports a tap and hold gesture in
which a user taps the second display region 102B and maintains contact for at least a pre-
defined time. The tap and hold gesture can be used for various reasons including, but not
limited to, opening a context-specific menu.

[00113] In some configurations, the second display region 102B supports a pan
gesture in which a user places a finger in the second display region 102B and maintains
contact with the second display region 102B while moving the finger in the second display
region 102B. The pan gesture can be used for various reasons including, but not limited to,
moving through screens, images, or menus at a controlled rate. Multiple finger pan gestures
are also contemplated.

[00114] In some configurations, the second display region 102B supports a flick
gesture in which a user swipes a finger in the direction the user wants the screen to move.
The flick gesture can be used for various reasons including, but not limited to, scrolling
horizontally or vertically through menus or pages. In some configurations, the second
display region 102B supports a pinch and stretch gesture in which a user makes a pinching
motion with two fingers (e.g., thumb and forefinger) in the second display region 102B or
moves the two fingers apart. The pinch and stretch gesture can be used for various reasons
including, but not limited to, zooming gradually in or out of a website, map, or picture.
[00115] Although the gestures described above have been presented with reference
to the use of one or more fingers for performing the gestures, other appendages such as
digital pens can be used to interact with the second display region 102B. As such, the above
gestures should be understood as being illustrative and should not be construed as being
limiting in any way.

[00116] It should be appreciated that the software components described herein,
when loaded into the CPU 2102 and executed, can transform the CPU 2102 and the overall
computer 2100 from a general-purpose computing device into a special-purpose computing
device customized to facilitate the functionality presented herein. The CPU 2102 can be
constructed from any number of transistors or other discrete circuit elements, which can
individually or collectively assume any number of states. More specifically, the CPU 2102
can operate as a finite-state machine, in response to executable instructions contained within
the software modules disclosed herein. These computer-executable instructions can

transform the CPU 2102 by specifying how the CPU 2102 transitions between states,
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thereby transforming the transistors or other discrete hardware elements constituting the
CPU 2102.

[00117] Encoding the software modules presented herein can also transform the
physical structure of the computer readable media presented herein. The specific
transformation of physical structure depends on various factors, in different
implementations of this description. Examples of such factors include, but are not limited
to, the technology used to implement the computer readable media, whether the computer
readable media is characterized as primary or secondary storage, and the like. For example,
if the computer readable media is implemented as semiconductor-based memory, the
software disclosed herein can be encoded on the computer readable media by transforming
the physical state of the semiconductor memory. For instance, the software can transform
the state of transistors, capacitors, or other discrete circuit elements constituting the
semiconductor memory. The software can also transform the physical state of such
components in order to store data thereupon.

[00118] As another example, the computer readable media disclosed herein can be
implemented using magnetic or optical technology. In such implementations, the software
presented herein can transform the physical state of magnetic or optical media, when the
software is encoded therein. These transformations can include altering the magnetic
characteristics of particular locations within given magnetic media. These transformations
can also include altering the physical features or characteristics of particular locations within
given optical media, to change the optical characteristics of those locations. Other
transformations of physical media are possible without departing from the scope and spirit
of the present description, with the foregoing examples provided only to facilitate this
discussion.

[00119] In light of the above, it should be appreciated that many types of physical
transformations take place in the computer 2100 in order to store and execute the software
components presented herein. It also should be appreciated that the architecture shown in
FIG. 21 for the computer 2100, or a similar architecture, can be utilized to implement other
types of computing devices, including hand-held computers, video game devices, embedded
computer systems, mobile devices such as smartphones, tablets, and AR/VR devices, and
other types of computing devices known to those skilled in the art. It is also contemplated
that the computer 2100 might not include all of the components shown in FIG. 21, can
include other components that are not explicitly shown in FIG. 21, or can utilize an

architecture completely different than that shown in FIG. 21.
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[00120] It should be appreciated that the computing architecture shown in FIG. 21
has been simplified for ease of discussion. It should also be appreciated that the illustrated
computing architecture can include and utilize many more computing components, devices,
software programs, networking devices, and other components not specifically described
herein.

[00121] The disclosure presented herein also encompasses the subject matter set forth
in the following clauses:

[00122] Clause 1. A computing device, comprising: a processor; a first display
device providing a first display region having an edge; a touch-sensitive display device
providing a second display region having an edge parallel with and adjacent to the edge of
the first display region; and a memory storing instructions executable by the processor to:
execute a first application configured to present a user interface (UI) in a first portion of the
first display region, the first portion of the first display region being spatially aligned with
a first portion of the second display region; execute a second application configured to
present a Ul in a second portion of the first display region, the second portion of the first
display region being spatially aligned with a second portion of the second display region;
responsive to receiving first input in the first portion of the second display region, process
the first input by way of an operating system in a context of the first application or provide
the first input to the first application; and responsive to receiving second input in the second
portion of the second display region, process the second input by way of an operating system
in a context of the second application or provide the second input to the second application.
[00123] Clause 2. The computing device of clause 1, wherein the first input or
second input comprise a multi-touch gesture.

[00124] Clause 3. The computing device of any of clauses 1-2, wherein the first
input or second input comprise user input received from a digital pen.

[00125] Clause 4. The computing device of any of clauses 1-3, wherein the
memory stores further instructions executable by the processor to: detect a user input gesture
originating at a location in a third portion of the second display region and terminating in
the first portion of the second display region or the second portion of the second display
region; and responsive to detecting the user input gesture, perform a command, the
command selected based, at least in part, upon the location in the third portion at which the
user input gesture originated.

[00126] Clause 5. The computing device of any of clauses 1-4, wherein third

portion displays a keyboard having a plurality of keys, and wherein the gesture originates at
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one of the plurality of keys.

[00127] Clause 6. The computing device of any of clauses 1-5, wherein the first
portion of the first display region and the first portion of the second display region have a
same width.

[00128] Clause 7. The computing device of claim 1-6, wherein the second
portion of the first display region and the second portion of the second display region have
a same width.

[00129] Clause 8. A computer-implemented method, comprising: executing a
first application configured to present a user interface (UI) in a first portion of a first display
region, the first portion of the first display region being spatially aligned with a first portion
of a second display region; executing a second application configured to present a Ul in a
second portion of the first display region, the second portion of the first display region being
spatially aligned with a second portion of the second display region; responsive to receiving
first input in the first portion of the second display region, processing the first input in a
context of the first application or providing the first input to the first application; and
responsive to receiving second input in the second portion of the second display region,
processing the second input in a context of the second application or providing the second
input to the second application.

[00130] Clause 9. The computer-implemented method of clause 8, wherein the
first input or second input comprise a multi-touch gesture.

[00131] Clause 10. The computer-implemented method of any of clauses 8-9,
wherein the first input or second input comprise user input received from a digital pen.
[00132] Clause 11. The computer-implemented method of any of clauses 8-10,
further comprising: detecting a user input gesture originating at a location in a third portion
of the second display region and terminating in the first portion of the second display region
or the second portion of the second display region; and responsive to detecting the user input
gesture, performing a command, the command selected based, at least in part, upon the
location in the third portion at which the user input gesture originated.

[00133] Clause 12. The computer-implemented method of any of clauses 8-11,
wherein third portion displays a keyboard having a plurality of keys, and wherein the gesture
originates at one of the plurality of keys.

[00134] Clause 13. The computer-implemented method of any of clauses 8-12,
wherein the first portion of the first display region and the first portion of the second display

region have a same width.
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[00135] Clause 14. The computer-implemented method of any of clauses 8-13,
wherein the second portion of the first display region and the second portion of the second
display region have a same width.

[00136] Clause 15. A computer-readable storage medium having computer-
executable instructions stored thereupon which, when executed by a computer, cause the
computer to: execute a first application configured to present a user interface (UI) in a first
portion of a first display region, the first portion of the first display region being spatially
aligned with a first portion of a second display region; and responsive to receiving first input
in the first portion of the second display region, process the first input in a context of the
first application or provide the first input to the first application.

[00137] Clause 16. The computer-readable storage medium of clause 15, having
further computer-executable instructions stored thereupon to: execute a second application
configured to present a Ul in a second portion of the first display region, the second portion
of the first display region being spatially aligned with a second portion of the second display
region; and responsive to receiving second input in the second portion of the second display
region, process the second input in a context of the second application or provide the second
input to the second application.

[00138] Clause 17. The computer-readable storage medium of any of clauses 15-
16, wherein the first input or second input comprise a multi-touch gesture.

[00139] Clause 18. The computer-readable storage medium of any of clauses 16-
17, wherein the first input or second input comprise user input received from a digital pen.

[00140] Clause 19. The computer-readable storage medium of any of clauses 16-
18, having further computer-executable instructions stored thereupon to: detect a user input
gesture originating at a location in a third portion of the second display region and
terminating in the first portion of the second display region or the second portion of the
second display region; and responsive to detecting the user input gesture, perform a
command, the command selected based, at least in part, upon the location in the third portion
at which the user input gesture originated.

[00141] Clause 20. The computer-readable storage medium of any of clauses 16-
19, wherein the first portion of the first display region and the first portion of the second
display region have a first width and wherein the second portion of the first display region
and the second portion of the second display region have a second width.

[00142] Based on the foregoing, it should be appreciated that technologies for

modelessly augmenting the functionality provided by virtual trackpads have been disclosed
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herein. Although the subject matter presented herein has been described in language
specific to computer structural features, methodological and transformative acts, specific
computing machinery, and computer readable media, it is to be understood that the subject
matter set forth in the appended claims is not necessarily limited to the specific features,
acts, or media described herein. Rather, the specific features, acts and mediums are
disclosed as example forms of implementing the claimed subject matter.

[00143] The subject matter described above is provided by way of illustration only
and should not be construed as limiting. Various modifications and changes can be made
to the subject matter described herein without following the example configurations and
applications illustrated and described, and without departing from the scope of the present

disclosure, which is set forth in the following claims.
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CLAIMS
1. A computing device, comprising:
a processor;
a first display device providing a first display region having an edge;
a touch-sensitive display device providing a second display region having an edge
parallel with and adjacent to the edge of the first display region; and
a memory storing instructions executable by the processor to:
execute a first application configured to present a user interface (UI)
in a first portion of the first display region, the first portion of the first display
region being spatially aligned with a first portion of the second display
region;
execute a second application configured to present a Ul in a second
portion of the first display region, the second portion of the first display
region being spatially aligned with a second portion of the second display
region;
responsive to receiving first input in the first portion of the second
display region, process the first input by way of an operating system in a
context of the first application or provide the first input to the first
application; and
responsive to receiving second input in the second portion of the
second display region, process the second input by way of an operating
system in a context of the second application or provide the second input to
the second application.
2. The computing device of claim 1, wherein the first input or second input comprise a
multi-touch gesture.
3. The computing device of claim 1, wherein the first input or second input comprise
user input received from a digital pen.
4. The computing device of claim 1, wherein the memory stores further instructions
executable by the processor to:
detect a user input gesture originating at a location in a third portion of the second
display region and terminating in the first portion of the second display region or the second
portion of the second display region; and
responsive to detecting the user input gesture, perform a command, the command

selected based, at least in part, upon the location in the third portion at which the user input
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gesture originated.
5. The computing device of claim 4, wherein third portion displays a keyboard having
a plurality of keys, and wherein the gesture originates at one of the plurality of keys.
6. A computer-implemented method, comprising:

executing a first application configured to present a user interface (UI) in a first
portion of a first display region, the first portion of the first display region being spatially
aligned with a first portion of a second display region;

executing a second application configured to present a Ul in a second portion of the
first display region, the second portion of the first display region being spatially aligned
with a second portion of the second display region;

responsive to receiving first input in the first portion of the second display region,
processing the first input in a context of the first application or providing the first input to
the first application; and

responsive to receiving second input in the second portion of the second display
region, processing the second input in a context of the second application or providing the
second input to the second application.
7. The computer-implemented method of claim 6, wherein the first input or second
input comprise a multi-touch gesture.
8. The computer-implemented method of claim 6, wherein the first input or second
input comprise user input received from a digital pen.
0. The computer-implemented method of claim 6, further comprising:

detecting a user input gesture originating at a location in a third portion of the second
display region and terminating in the first portion of the second display region or the second
portion of the second display region; and

responsive to detecting the user input gesture, performing a command, the command
selected based, at least in part, upon the location in the third portion at which the user input
gesture originated.
10. The computer-implemented method of claim 6, wherein third portion displays a
keyboard having a plurality of keys, and wherein the gesture originates at one of the plurality
of keys.
11. A computer-readable storage medium having computer-executable instructions
stored thereupon which, when executed by a computer, cause the computer to:

execute a first application configured to present a user interface (UI) in a first portion

of a first display region, the first portion of the first display region being spatially aligned
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with a first portion of a second display region; and

responsive to receiving first input in the first portion of the second display region,
process the first input in a context of the first application or provide the first input to the first
application.
12.  The computer-readable storage medium of claim 11, having further computer-
executable instructions stored thereupon to:

execute a second application configured to present a Ul in a second portion of the
first display region, the second portion of the first display region being spatially aligned
with a second portion of the second display region; and

responsive to receiving second input in the second portion of the second display
region, process the second input in a context of the second application or provide the second
input to the second application.
13. The computer-readable storage medium of claim 12, wherein the first input or
second input comprise a multi-touch gesture.
14.  The computer-readable storage medium of claim 12, wherein the first input or
second input comprise user input received from a digital pen.
15.  The computer-readable storage medium of claim 12, having further computer-
executable instructions stored thereupon to:

detect a user input gesture originating at a location in a third portion of the second
display region and terminating in the first portion of the second display region or the second
portion of the second display region; and

responsive to detecting the user input gesture, perform a command, the command
selected based, at least in part, upon the location in the third portion at which the user input

gesture originated.

33



PCT/US2019/063120

WO 2020/117535

1721

g""’
m
©
o

)

e8]
(@)
~
~
“«————————-

4

- ¢l

€~ —

" vool

|+———————————————+



PCT/US2019/063120

2/21

WO 2020/117535

1V .

\r o \r\ \ \\g \%\\ Q\XWON%A\) VoL

] I _ _
\ )




PCT/US2019/063120

WO 2020/117535

3/21

TdLD

1dIHS

SdvO

avil

Vros_

| EeE

| 0L

TVINT M3IN




PCT/US2019/063120

WO 2020/117535

4/21

1V dO || N4 1410
X112 1dIHS

S[[V]]sdvo

J[(|M[[O]]|9VvL
el ~

S1401%

|

AN

J43H NOIS

FHANLYNOIS J04 LNINWNDOA

v




PCT/US2019/063120

WO 2020/117535

521

1V 1V

do

N4

TdLD

Rz, -056-($€2)-1 )

“HHW]INfIa A X]|Z]] tams
1A CIHIO][A]14]]S]|]|VY]]SdvYD
Ol |IN|[A[lL]1H]||3|[IM]|]|D]]|9VL

6lI8|14]]19(|G|IVIIE||lC]|]|} ~

o@om\

Z1Z1-555-(#€2)-1 ONITIVD

NOILVYOIddVY INOHd

J




WO 2020/117535

6/21

ENABLE MODELESS DIGITAL PEN INPUT
ON A VIRTUAL TRACKPAD

( START )

\ 4
MONITOR VIRTUAL TRACKPAD

PCT/US2019/063120

/ 600

AREA FOR INPUT

NO
INPUT DETECTED?

YES

PROCESS INPUT AS
TOUCH INPUT TO

FIG. 6

VIRTUAL
TRACKPAD
NO 608 (
NO
610
YES

PROCESS INPUT AS DIGITAL INK +—g15




PCT/US2019/063120

WO 2020/117535

7/21

VoLl

gzoL—1]

do

N4

TdLD

1dIHS

SdvO

avil

[ y3smoug

HIHONNYT ddV

/

~N

| avoz

R




PCT/US2019/063120

WO 2020/117535

8/21

VoLl

89201 —1

¢08-

1410

do 1V

1dIHS

d31N3

1V do N4

TdLD

1dIHS

S||V

SdvO

L
=

0

avil

ps! -

c||!

~

Yol / b_ |__<_>_>>m_ZH_\

[ yasmoug -

Nom.\v YIHONNYT ddV

\

/

~N

1:103rans

Ele}E

Eel}

TVINT M3IN

v

[avos

R




PCT/US2019/063120

WO 2020/117535

9/21

¢08-

_ 1410 _E 1y _ _ﬂEE_ LD
. X|Z

1dIHS

AN T IACIH[O]Aaf[S][V]]SdvO

olllTlldllollt|{In][AllL|[lY]f3]|Mm||lO]]|gVL

v

! 1:103rans

_ |:nou4

_ B

TVINT M3IN
\. 7




PCT/US2019/063120

WO 2020/117535

10721

VoLl
N

azol—T)

Vol L

SNOILVOIdILON

/
_5< __H__ﬂ ._w_ko_
ANlDIIX]]Z LdIHS
\\ 41|A|[S]||V]]|SdvO
a]3] ] o] 2
Slirillellc 3 ~
001 | ¥ NoILYOIdILON
w mzo_Zo_“__FoZ
O I N
Z NOILVOIILON
200 T\v | NOILYDIZILON
/
~




PCT/US2019/063120

WO 2020/117535

11721

Ll Ol

VoLl

dcol

1410

do

1V

N4 ] TdLD

1dIHS

d31N3

ps! -




WO 2020/117535 PCT/US2019/063120
12/21

ENABLE MODELESS GESTURES FOR
SUMMONING USER INTERFACES

/1200
( START )

|

» MONITOR VIRTUAL TRACKPAD

AREA FOR INPUT X
1202
DETERMINE IF GESTURE STARTS
OUTSIDE VIRTUAL TRACKPAD |
AREA AND ENDS INSIDE VIRTUAL 1206
TRACKPAD AREA
DISPLAY Ul IN
VIRTUAL
TRACKPAD
AREA
S
DETERMINE IF Ul SHOULD BE 1210
DISMISSED?
N 1212
REMOVE Ul 1214
FROM VIRTUAL| YES
TRACKPAD
AREA
( NO
1216

FIG. 12



PCT/US2019/063120

WO 2020/117535

13/21

dcocl

00 r\

Vol

IN ¢ NOILVYOIddVv

IN L NOILVYOINddV

/
91D | o || v v || do || na || TMLD
] “TIN]IN o1Ix!11Z 1dIHS
: T(IALl T d(1adllS]||V]]|sdvo
ol{1|[n dll 3l [wm]]ollavL
N &.,.w / vllellz]|v]] ~
N VoLl V80E |
G911 € el M
e ————f —g—————>le——=——— T >
i goiel J VOIel
ag0c | a e
o 4
| | | |
/ N\
Aw IIIIIIIIIIII

-

LN
Vy0oclL

LN
Vveoel




PCT/US2019/063120

WO 2020/117535

14/21

vl Old

1V

do N4

TdLD

NIlg]|I|A X||Z LdIHS
CIIHIIDN1d01allIS]|IV]]sdvo
NITAITLIIYE[T]IM]]|D]]9VYL
Lols]rllel 2] LA~
90 T\._

doll

\)
4014



WO 2020/117535 PCT/US2019/063120

15/21

ENABLE MODELESS GESTURES THAT UTILIZE
POSITION RELATIVE TO ADJACENT Ul

( ST,IRT ) / =

FIRST APPLICATION PRESENTS Ul
1502 IN FIRST PORTION OF FIRST
T DISPLAY DEVICE

|

SECOND APPLICATION PRESENTS
1504 Ul IN SECOND PORTION OF FIRST
— DISPLAY DEVICE

4
RECEIVE INPUT IN

Y

1506 1+ VIRTUAL TRACKPAD AREA

A 4

DETERMINE IF INPUT WAS MADE 1512
IN PORTION OF VIRTUAL &
1508 TRACKPAD ADJACENT TO Ul OF )
—_T FIRST APPLICATION
1510 PROVIDE INPUT
INPUT ADJACENT TO FIRST
APPLICATION
TO Ul OF 15T APP?
OR PROCESS
THE INPUT
RELATIVE TO
DETERMINE IF INPUT WAS MADE THE FIRST
IN PORTION OF VIRTUAL APPLICATION
1514\/_\ TRACKPAD ADJACENT TO Ul OF

SECOND APPLICATION

YES

NO

INPUT ADJACENT
TO Ul OF 2NP APP?

PROVIDE INPUT TO
SECOND
APPLICATION OR
PROCESS THE

1518
\ INPUT RELATIVE TO

P THE SECOND
APPLICATION

FIG. 15




PCT/US2019/063120

WO 2020/117535

16/21

Voll
dcol

00 r\

1o | eo ] v 1w || a0 || na || 1ML
1dIHS / A N 9 N O X V4 1dIHS
w3 [ [T r][n][o][2][a][s][v][savo
ofl1]]|d N{[A[[L[{E||T]|IMm]|O]]|aVvL
Al -110 sllZl19]1s|IvllellC]]! ~

02091 S

c z |
N S

qz09] V09l




PCT/US2019/063120

WO 2020/117535

17/21

1V

1V do N4 Td1LD

“[IW]|N 211Xz 1dIHS
1A T aj{s||vy||sdvo
ol 1N d13|[M[|O]]avl
6182 vilEl[C]]]) ~
\hmmﬁ/ T VoLl
] @ == -\
m_w@r MOQ 02091 Momymoor

oor\

V20l —




PCT/US2019/063120

WO 2020/117535

18/21

d0 17V 17 d0 N4 Td10
WIINIIG[IAIID]IX]]Z LdIHS
Sdvo
avl
v |l ¢ % |l
H c081 [ .
N = ™

qz09] V09l

00 r\




PCT/US2019/063120

19/21

WO 2020/117535

41D (| o || v v || qo || na || TMLD

1dIHS / N N s | AllD X V4 1dIHS

')

: AN | - [T (A CIHIOA]1A][S]]|V]]|SdHVYO
y Lo UL o] L] [A]LL) [(d][3] m] (o] |avL
. W-[lolls]l|sllz]|{olls||vlic]lz]t]|] ~
VoLl P AN oL
206 F\\\J”....,gm !
azol—A1 T

00 r\




WO 2020/117535

20721

PCT/US2019/063120

ENABLE MODELESS CURSOR CONTROL AND

INTERACTION WITH VIRTUAL TOUCH TARGETS

2002

2004

START

C

‘//,2000

)

v

DISPLAY SELECTABLE Ul
CONTROLS

N v

2008

MOVE
CURSOR
(

20']45

> DETECT TOUCH

TOUCH IN Ul CONTROL?

NO

DETERMINE IF TOUCH ENDS
WITHIN A PREDETERMINED
PERIOD OF TIME

I~

2010
NO

2016

NO TOUCH IN VIRTUAL P

TRACKPAD AREA?

YES

SELECT Ul
CONTROL
(

2012

MOVE CURSOR

L~
2018

FIG. 20



PCT/US2019/063120

WO 2020/117535

2121

NN_\N{\ i INFLSAS ONILVYHIdO
| 9012
NVHd Y1
¢lLc | JOINIA IDOVHOLS SSVYIN AHONAN
e 7012
_ _
_ _
oLLZ LINN ]
mmjwm\__kzoo 30V4YILNI Ndd
etz | L oLz MHOMLIN
T Py e 3

A A |

\_

\/
\ 4
VAR
S¢l _ HosSN3S
IAVOISAHd
Y3LNdINOD Y3LNdNOD

S0le " Clonay Slomay Yy J0k¢

L¢ Old

—c0l¢

00lL¢



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2019/063120

A. CLASSIFICATION OF SUBJECT MATTER

INV. GO6F3/0488 GO6F1/16
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

GO6F

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 20117047459 A1l (VAN DER WESTHUIZEN 1-15
WILLEM MORKEL [ZA])
24 February 2011 (2011-02-24)
paragraph [0006] - paragraph [0008]
paragraph [0013] - paragraph [0020]
paragraph [0023] - paragraph [0027]
paragraph [0058] - paragraph [0071]
paragraph [0077] - paragraph [0078]
figures 1-33, 47-54
X US 2016/202778 Al (SU GEN-HUNG [TW]) 1-4,6-9,
14 July 2016 (2016-07-14) 11-15
paragraph [0016] - paragraph [0040]
figures 1-11

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

20 February 2020

Date of mailing of the international search report

27/02/2020

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Knutsson, Frédéric

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2019/063120
Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2011047459 Al 24-02-2011 US 2011047459 Al 24-02-2011
WO 2009049331 A2 16-04-2009
US 2016202778 Al 14-07-2016  CN 105593784 A 18-05-2016
EP 3053006 Al 10-08-2016
TW 201528056 A 16-07-2015
US 2016202778 Al 14-07-2016
WO 2015047412 Al 02-04-2015

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - claims
	Page 34 - claims
	Page 35 - claims
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - wo-search-report
	Page 58 - wo-search-report

