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INTERACTIVE OVERLAY TO PREVENT UNINTENTIONAL INPUTS

BACKGROUND

[0001] Computing devices can perform various functions, such as executing applications
stored thereon and outputting information (e.g., documents, e-mails, and pictures) for
display (e.g., on a screen). Certain computing devices can include a limited access state
that prevents an unauthorized user from viewing and accessing applications and
information stored at the computing device, thereby effectively “locking” the computing
device. For example, some computing devices may require a user to provide a specific
input to lock and/or unlock the device.

[0002] In addition to security, locking techniques can be useful to prevent inadvertent
inputs by an otherwise authorized user. For example, the user may carry a computing
device, such as a mobile phone, in a pocket. Locking techniques may prevent the
computing device from performing various actions in response to detecting accidental
user input (e.g., when a user accidentally presses a button, taps a touch screen, or
inadvertently activates a presence-sensitive screen while the mobile phone is in the user’s
pocket).

[0003] While locking techniques can provide security to information and protection from
accidental user inputs, locking techniques generally prevent immediate viewing and
accessing of applications and information stored at the computing device. For example,
when a computing device is “locked,” a user must perform, at a minimum, one extra step
to “unlock” the computing device before the computing device will output for display

and/or permit access to, the applications and information stored at the computing device.

SUMMARY

[0004] In one example, the disclosure is directed to a method that may include outputting,
by a computing device and for display at a presence-sensitive screen, a lock screen
graphical user interface. The lock screen graphical user interface may include a widget
region and an unlock region. The widget region may include a widget and an overlay that
appears to at least partially obscure the widget. The overlay may be at least partially
transparent. The method may further include receiving, by the computing device, an
indication of a user input. The method may further include determining, by the

computing device, a characteristic of the user input. In response to determining that the
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determined characteristic satisfies a threshold, the method may further include removing,
by the computing device, the overlay from the widget region.

[0005] In another example, the disclosure is directed to a computing device comprising
one or more processors. The one or more processors being configured to output for
display at a presence-sensitive screen, a lock screen graphical user interface. The lock
screen graphical user interface may include a widget region and an unlock region. The
widget region may include a widget and an overlay that at least partially obscures the
widget. The overlay may be at least partially transparent. The one or more processors
being further configured to receive an indication of a user input. The one or more
processors being further configured to determine a characteristic of the user input. In
response to determining that the determined characteristic satisfies a threshold, the one or
more processors being further configured to remove the overlay from the widget region.
[0006] In another example, the disclosure is directed to a computer-readable storage
medium comprising instructions that, when executed configure one or more processors of
a computing device to output, for display at a presence-sensitive screen, a lock screen
graphical user interface. The lock screen graphical user interface may include a widget
region and an unlock region. The widget region may include a widget and an overlay that
at least partially obscures the widget. The overlay may be at least partially transparent.
The instructions, when executed, may further configure the one or more processors of the
computing device to receive an indication of a user input. The instructions, when
executed, may further configure the one or more processors of the computing device to
determine, a characteristic of the user input. In response to determining that the
determined characteristic satisfies a threshold, the instructions, when executed, may
further configure the one or more processors of the computing device to remove the
overlay from the widget region.

[0007] The details of one or more examples are set forth in the accompanying drawings
and the description below. Other features, objects, and advantages of the disclosure will

be apparent from the description and drawings, and from the claims.

BRIEF DESCRIPTION OF DRAWINGS

[0008] FIG. 1 is a conceptual diagram illustrating an example computing device that is

configured to display a widget within a widget region of a lock screen user interface and



WO 2014/046854 PCT/US2013/057107

an overlay that at least partially obscures the widget, in accordance with one or more
aspects of the present disclosure.

[0009] FIG. 2 is a block diagram illustrating an example computing device, in accordance
with one or more aspects of the present disclosure.

[0010] FIGS. 3A-3D are conceptual diagrams illustrating example graphical user
interfaces for presenting a widget within a widget region of a lock screen user interface
and an overlay that at least partially obscures the widget, in accordance with one or more
aspects of the present disclosure

[0011] FIG. 4 is a flowchart illustrating an example operation of the computing device, in

accordance with one or more aspects of the present disclosure.

DETAILED DESCRIPTION

[0012] Examples described in this disclosure relate to techniques applied by a computing
device that receives user inputs when the computing device is in a limited access state
(e.g., a “locked” state). In some implementations, the computing device, while in the
limited access state, can output, for display at a presence-sensitive screen, a lock screen
graphical user interface that prevents access to applications and information stored at the
computing device. In addition, the computing device may output, for display, an
interactive widget (i.c., a specific application that performs a limited or a specific
function) within a widget region of the lock screen. To prevent a user from accidentally
interacting with the widget region, the computing device can output, for display, an
overlay that at least partially obscures (e.g., covers, shades, overlaps, etc.) the interactive
widget. For example, the computing device may present an overlay with a transparent
tint 0 a user can view, but not interact with, the interactive widget.

[0013] Rather than require the user to first “unlock” the computing device to interact with
the widget, the techniques may enable the computing device to receive a user input that
causes the computing device to remove the overlay and enable the widget region to allow
a user to interact with the interactive widget. For example, while presenting the overlay,
the computing device may receive a particular input or combination of inputs (e.g., a
particular gesture received at the presence-sensitive screen, a double tap gesture within
the widget region, a shake input received at an accelerometer or gyro, or some other
particular input). The computing device may determine a characteristic of the particular

input and remove the overlay if the characteristic satisfies (e.g., exceeds) a threshold.
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With the overlay removed, the computing device may enable the interactive widget to
receive user inputs (e.g., as a user interacts with the interactive widget). As such, the
computing device can simultaneously operate in a limited access state and also permit a
user to conveniently view and later interact with one or more widgets.

[0014] In this manner, a computing device may display, within a lock screen, an
interactive widget, without compromising the benefits of locking techniques. By
determining the characteristic of the user input before enabling the widget region in this
way, the computing device may discern intentional from unintentional user input, and
allow a user to quickly access and interact with the interactive widget from the lock
screen. Such a computing device may perform fewer operations in response to
unintentional user inputs and as a result, consume less electrical power.

[0015] FIG. 1 is a conceptual diagram illustrating an example computing device that is
configured to display a widget within a widget region of a lock screen user interface and
an overlay that at least partially obscures the widget, in accordance with one or more
aspects of the present disclosure. In the example of FIG. 1, computing device 10 is a
mobile phone. However, in other examples, computing device 10 may be a tablet
computer, a personal digital assistant (PDA), a laptop computer, a table top computer, a
portable gaming device, a portable media player, an e-book reader, a watch, or another
type of computing device.

[0016] As shown in FIG. 1, computing device 10 includes a user interface device (UID)
12. UID 12 of computing device 10 may function as an input device for computing device
10 and as an output device. UID 12 may be implemented using various technologies. For
instance, UID 12 may function as an input device using a resistive touchscreen, a surface
acoustic wave touchscreen, a capacitive touchscreen, a projective capacitance
touchscreen, a pressure sensitive screen, an acoustic pulse recognition touchscreen, or
another presence-sensitive screen technology. UID 12 may function as an output device
using any one or more of a liquid crystal display (LCD), dot matrix display, light emitting
diode (LED) display, organic light-emitting diode (OLED) display, e-ink, or similar
monochrome or color display capable of outputting visible information to the user of
computing device 10.

[0017] UID 12 of computing device 10 may include a presence-sensitive screen that may
receive tactile user input from a user of computing device 10. UID 12 may receive the
tactile user input by detecting one or more taps and/or gestures from a user of computing

device 10 (e.g., the user touching or pointing to one or more locations of UID 12 with a
4
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finger or a stylus pen). The presence-sensitive screen of UID 12 may present output to a
user. UID 12 may present the output as a user interface which may be related to
functionality provided by computing device 10. For example, UID 12 may present
various functions and applications executing on computing device 10 such as an
electronic message application, a map application, etc. UID 12 may present one or more
widgets that perform specific functions or access a specific service on computing device
10.

[0018] Computing device 10 may include user interface (“UI’’) module 20, access module
22, and input module 24. Modules 20, 22, and 24 may perform operations described
herein using software, hardware, firmware, or a mixture of firmware, hardware, and
software residing in, and executing on, computing device 10. Computing device 10 may
execute modules 20, 22, and 24 with multiple processors. Computing device 10 may
execute modules 20, 22, and 24 as a virtual machine executing on underlying hardware.
[0019] UI module 20 may cause UID 12 to present lock screen graphical user interface 14
“user interface 14” while computing device 10 operates in a limited access state. User
interface 14 includes graphical elements displayed at various locations of UID 12. FIG. 1
illustrates two different regions of user interface 14. Widget region 16 of user interface
14 and unlock region 18 of user interface 14 each include graphical elements related to
different functionality of computing device 10. For example, widget region 16 includes
overlay 4 that at least partially obscures widget 6. Unlock region 18 includes graphical
elements related to an unlock function of computing device 10.

[0020] Unlock region 18 includes graphical elements related to unlocking computing
device 10 when computing device 10 operates in a limited access state. For example, as
described in more detail below, a user may input a gesture at a location of the presence-
sensitive screen of UID 12 that presents unlock region 18. Based on the gesture,
computing device 10 may exit the limited access state and transition to a state that allows
the user access to information and applications stored on computing device 10.

[0021] Widget region 16 includes widget 6 and overlay 4 that at least partially obscures
widget 6. In some examples, such as the example of FIG. 1, overlay 4 may be at least
partially transparent. Widget 6 represents a component of user interface 14 from which a
user can perform a function, execute an application, or access a service using computing
device 10. In some examples, widget 6 may be a customizable widget from a widget

repository (e.g., downloaded to computing device 10 from the Internet).
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[0022] For example, FIG. 1 illustrates widget 6 as an electronic mail (e-mail) widget that
causes UID 12 to present at a presence-sensitive screen, message titles of e-mail messages
received by computing device 10. Examples of widget 6 may include a variety of widgets
that each represent a component of user interface 14 from which a user can perform a
specific function or accesses a specific service on computing device 10. For example,
widget 6 may include a weather forecast widget, a notification widget, a simple
messaging service (SMS) message widget, a clock widget, a calendar widget, an
electronic media player widget, etc. Computing device 10 may allow a user or developer
to customize widget 6 or download and install widget 6 from a widget repository (e.g.,
located on the Internet) onto computing device 10.

[0023] Input module 24 of computing device 10 may receive information about an
indication of a user input received by computing device 10 and determine a type and a
characteristic of the user input. For example, computing device 10 may receive various
types of user inputs, such as a gesture input, detected by a presence-sensitive screen of
UID 12, a button input, detected by push button or a physical switch of computing device
10, and a sensor input, detected by a sensor of computing device 10 (e.g., an
accelerometer, a gyro, a proximity sensor, an ambient light sensor, a compass, a
barometer, etc.). Input module 24 may determine a characteristic for each type of input.
For example, a characteristic of a gesture input detected by a presence-sensitive screen
may include a length component, a velocity component, and a start location component.
A characteristic of a button input detected by a physical switch may include the state of
the switch (e.g., on, off, in-between, etc.). A characteristic of a sensor input detected by a
sensor may include an acceleration of computing device 10, an orientation of computing
device 10, a physical distance away from computing device 10, a luminance of light
surrounding computing device 10, an ambient pressure reading around computing device
10, etc.) Input module 24 may receive information about an indication of a user input
received by computing device 10 and determine a characteristic of the user input based on
the information and the type of user input.

[0024] Input module 24 may receive information from computing device 10 about an
indication of a user input and determine the user input corresponds to a gesture performed
at the presence-sensitive screen of UID 12 (e.g., after a user swipes and/or taps a finger or
a stylus pen at a location of the presence-sensitive screen of UID 12). Input module 24
may determine a characteristic of the gesture user input, such as a start location, a length,

a velocity, an acceleration, a tapping frequency, a shape, etc.
6
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[0025] Input module 24 may receive information from a button or a physical switch of
computing device 10 about an indication of a user input and determine the user input
corresponds to a button input detected by a push button or a physical switch of computing
device 10. Input module 24 may determine a characteristic of the button input, such as a
physical switch state (e.g., on, off, etc.).

[0026] Input module 24 may receive information about an indication of a user input from
a sensor of computing device 10 and determine the user input corresponds to a sensor
input detected by a sensor of computing device 10. Input module 24 may determine a
characteristic of the sensor user input, such as an acceleration reading from an
accelerometer (e.g., when the user shakes computing device 10), an orientation reading
from a gyro (e.g., when a user changes the orientation of computing device 10 from
portrait to landscape orientation), an ambient light measurement from an ambient light
sensor (e.g., when a user removes computing device 10 from a pocket), a physical
distance reading from a proximity sensor between an object (e.g., a hand of a user) and
computing device 10, and a barometric pressure reading from a barometer.

[0027] Access module 22 may control access to applications and information stored on
computing device 10. For example, while computing device 10 operates in a limited
access state and Ul module 20 may cause UID 12 to present user interface 14. Access
module 22 may determine, based on a user input detected by input module 24, whether to
cause computing device 10 to exit the limited access state or to remain in the limited
access state. For example, input module 24 may determine from information received by
UID 12 that the user input represents a gesture. Input module 24 may determine that a
start location of the gesture corresponds to a location at the presence-sensitive screen of
UID 12 that presents unlock region 18. Based on the start location of the gesture and a
characteristic of the gesture determined by input module 24, access module 22 may
determine that the gesture represents a user input to unlock computing device 10. Access
module 22 may cause computing device 10 to exit the limited access state and transition
to a different state from which the user can access protected information and applications
stored on computing device 10.

[0028] Conversely, input module 24 may determine a start location of the user input
corresponds to a location at the presence-sensitive screen of UID 12 that presents widget
region 16 or some other location at the presence-sensitive screen of UID 12 other than a
location where UID 12 presents unlock region 18. Access module 22 may determine that

the gesture does not represent a user input to unlock computing device 10 and in
7
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response, access module 22 may cause computing device 10 to remain in the limited
access state from which the user cannot access protected information and applications
stored on computing device 10.

[0029] In one example, Ul module 20 may cause UID 12 to present user interface 14 for
display at a presence-sensitive screen. Ul module 20 may include widget 6 (e.g., an e-
mail widget) in widget region 16. Ul module 20 may include overlay 4 that at least
partially obscures widget 6. While computing device 10 presents user interface 14, input
module 24 of computing device 10 may receive information from computing device 10
about an indication of a user input received by computing device 10. Based on
information about the user input, input module 24 may determine a characteristic of the
user input.

[0030] For example, based on the information about the user input received from
computing device 10, input module 24 may determine the user input represents a gesture
detected by UID 12 at a location on the presence-sensitive screen of UID 12. Input
module 24 may determine a characteristic of the gesture input. The characteristic of the
gesture input may include several properties that characterize the user input, such as a
length of the user input (e.g., equivalent to a distance equal to two-thirds of the width of
the presence-sensitive screen of UID 12), a shape of the user input (e.g., a horizontal
linear shape), a velocity of the user input (e.g., a ratio of the length of the user input and
an duration of time associated with the user input), etc.

[0031] Computing device 10 may use the characteristic of the user input to differentiate
accidental user input from intentional user input. Computing device 10 may update user
interface 14 and remove overlay 4 upon the detection of intentional user input, but may
not update user interface 14 upon the detection accidental user input. To identify
intentional user input versus accidental user input, Ul module 20 may compare the
characteristic of the user input to a threshold and, if the characteristic satisfies the
threshold, computing device 10 may determine the user input represents intentional user
input.

[0032] For example, in the case of a gesture user input, the threshold may include one or
more categorical thresholds (e.g., components) that correspond to different aspects of a
characteristic of a user input. The threshold may include a start location component (e.g.
corresponding to a location at the presence-sensitive screen of UID 12 that presents white
triangle 8 of overlay 4 within widget region 16), a shape component (e.g., a common

linear plane between eighty percent of each of the location components in the sequence of
8
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motion events), a velocity component (e.g., fifty percent of the screen width divided by a
half second), a length component (e.g., fifty percent of the width of the presence-sensitive
screen of UID 12), and an acceleration component (e.g., a positive acceleration, a value of
+1, etc.).

[0033] Each threshold component may represent a value that Ul module 20 can compare
the characteristic of the user input against to determine whether the characteristic of the
user input satisfies the threshold. For instance, Ul module 20 may determine the start
location of the user input approximately corresponds to the location component of the
threshold, for instance, if the location of the user input is within overlay 4. UI module 20
may determine the length of the user input satisfies the length component of the
threshold. UI module 20 may determine the velocity of the user input satisfies the
velocity component of the threshold, etc. Ul module 20 may determine the characteristic
of the user input satisfies (e.g., exceeds) each component of the threshold. In response,
Ul module 20 may determine, based on the characteristic of the user input, that the
characteristic satisfies the threshold.

[0034] To enable interaction with widget 6 of widget region 16, Ul module 20 may
require that the characteristic of the user input satisfies the threshold. This requirement
may require that a user provide a user input with a specific momentum, inertia, or force
before computing device 10 enables interaction with widget 6. The characteristic of an
accidental user input may not satisfy the threshold or each component of the threshold.
For example, an accidental gesture user input may move slowly across the presence-
sensitive screen of UID 12 and may not satisfy the velocity component of the threshold.
An accidental sensor user input may shake computing device 10, but not shake computing
device 10 with enough force to satisfy an acceleration and/or orientation component of
the threshold. By requiring that the characteristic of the user input to satisfy each
component of the threshold, Ul module 20 may not remove overlay 4 from widget region
16 of user interface 14 in response to accidental user input.

[0035] In response to determining that the characteristic satisfies the threshold, Ul
module 20 may cause computing device 10 to remove overlay 4 from widget region 16 of
user interface 14 and allow a user to interact with widget 6 of widget region 16 (e.g., by
providing user input at a location where the presence-sensitive screen of UID 12 presents
widget 6). For example, if Ul module 20 determines the characteristic of the gesture
input represents an intentional user input with a start location, a length, a shape, a

velocity, and an acceleration that satisfy each respective component of the threshold, Ul
9
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module 20 may cause UID 12 to present user interface 14 by slide transitioning overlay 4
out of widget region 16 and retaining widget 6 within widget region 16. Furthermore,
because access module 22 did not determine that the user input represented a user input to
unlock computing device 10, Ul module 20 may continue to cause UID 12 to output lock
screen graphical interface 14 including unlock region 18.

[0036] In this way, computing device 10 may present a widget, such as widget 6, in a
lock screen graphical user interface. Upon detection of intentional user input, computing
device 10 may cause UID 12 to allow write-access to the widget presented in the lock
screen graphical user interface. In addition and despite the user input, computing device
10 may remain in a limited access state and prevent the user from accessing information
and applications (other than the widget) stored on computing device 10. By presenting an
overlay (that sometimes is at least partially transparent) at least partially obscuring a
widget, a user can quickly inspect content within the widget while computing device 10
continues to protect the content within the widget from accidental user input.

[0037] FIG. 2 is a block diagram illustrating an example computing device, in
accordance with one or more aspects of the present disclosure. Computing device 10 of
FIG. 2 is described below within the context of FIG. 1. Although shown in FIGS. 1 and 2
as a stand-alone computing device 10 for purposes of example, computing device 10 may
be any component or system that includes one or more processors (¢.g., one or more
processors 40) or other suitable computing environment for executing software
instructions, and, for example, need not include one or more of the elements shown in
these figures (e.g., user interface device 12, presence-sensitive-screen 13).

[0038] As shown in the example of FIG. 2, computing device 10 includes user interface
device 12 (“UID 12”), one or more processors 40, one or more input devices 42, one or
more communication units 44, one or more output devices 46, and one or more storage
devices 48. In this example, UID 12 also includes presence-sensitive screen 13. Input
devices 42 also include sensor devices 52 and physical switches 54. Storage devices 48
of computing device 10 also include UI module 20, access module 22, input module 24,
and application modules 30A-30N (collectively referred to as “application modules 30”).
Input module 24 also includes gesture module 26. Communication channels 50 may
interconnect each of the components 12, 13, 20, 22, 24, 26, 30, 40, 42, 44, 46, 52, and 54
for inter-component communications (physically, communicatively, and/or operatively).

In some examples, communication channels 50 may include a system bus, a network

10
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connection, an inter-process communication data structure, or any other method for
communicating data.

[0039] One or more input devices 42 of computing device 10 may receive input.
Examples of input are tactile, audio, and video input. Input devices 42 of computing
device 10, in one example, includes presence-sensitive screen 13, a touch-sensitive
screen, mouse, keyboard, voice responsive system, video camera, microphone or any
other type of device for detecting input from a human or machine. Input devices 42 also
include sensor devices 52 and physical switches 54. Sensor devices 52, in one example,
include an accelerometer, a gyro, a proximity sensor, an ambient light sensor, a barometer,
or any other device for detecting a sensor input. Physical switches 54, in one example,
includes a push button switch, a lever switch, a three-phase switch, a multi-state switch, a
dial, or any other physical switch.

[0040] One or more output devices 46 of computing device 10 may generate output.
Examples of output are tactile, audio, and video output. Output devices 46 of computing
device 10, in one example, includes presence-sensitive screen 13, a sound card, video
graphics adapter card, speaker, cathode ray tube (CRT) monitor, liquid crystal display
(LCD), or any other type of device for generating output to a human or machine.

[0041] One or more communication units 44 of computing device 10 may communicate
with external devices via one or more networks by transmitting and/or receiving network
signals on the one or more networks. For example, computing device 10 may use
communication unit 44 to transmit and/or receive radio signals on a radio network such as
a cellular radio network. Likewise, communication units 44 may transmit and/or receive
satellite signals on a satellite network such as a GPS network. Examples of
communication unit 44 include a network interface card (e.g. such as an Ethernet card),
an optical transceiver, a radio frequency transceiver, a GPS receiver, or any other type of
device that can send and/or receive information. Other examples of communication units
44 may include Bluetooth®, GPS, 3G, 4G, and Wi-Fi® radios found in mobile devices as
well as Universal Serial Bus (USB) controllers.

[0042] UID 12 of FIG. 2 includes presence-sensitive screen 13 (hereafter “screen 13”).
Computing device 10 may use UID 12 as an input device and an output device. For
example, screen 13 of UID 12 may include a touchscreen configured to receive tactile
user input from a user of computing device 10. Screen 13 of UID 12 may also include an

LED display capable of outputting visible information to the user of computing device 10.
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UID 12 may present a user interface on screen 13, such as user interface 14 of FIG. 1, and
other various functions and applications executing on computing device 10.

[0043] While illustrated as an internal component of computing device 10, UID 12 also
represents and external component that shares a data path with computing device 10 for
transmitting and/or receiving input and output. For instance, in one example, UID 12
represents a built-in component of computing device 10 located within and physically
connected to the external packaging of computing device 10 (e.g., a screen on a mobile
phone). In another example, UID 12 represents an external component of computing
device 10 located outside and physically separated from the packaging of computing
device 10 (e.g., a monitor or a projector that shares a wired and/or wireless data path with
a tablet computer).

[0044] Application modules 30 of computing device 10 may each perform various
functions or access one or more services for computing device 10. Each of application
modules 30 may represent the engine executing on computing device 10 that performs the
specific functions associated with a widget, such as widget 6 (e.g., e-mail retrieval,
deletion, editing, etc.). In other words, widget 6 of FIG. 1 may correspond to executable
application module 30A that performs e-mail management functions (e.g., displaying,
sending, editing, and deleting e-mail messages) for computing device 10. When Ul
module 20 includes widget 6 in user interface 14, Ul module 20 may request and receive
formatted data from application module 30A associated with widget 6 (e.g., subject
headings to four recently received e-mail messages).

[0045] One or more storage devices 48 within computing device 10 may store
information required for use during operation of computing device 10 (e.g., application
modules 30 of computing device 10 may store e-mail messages accessed by application
modules 30 during execution on computing device 10). Storage devices 48, in some
examples, have the primary purpose of being short term and not long-term computer-
readable storage mediums. Storage devices 48 on computing device 10 may configured
for short-term storage of information as volatile memory and therefore not retain stored
contents if powered off. Examples of volatile memories include random access memories
(RAM), dynamic random access memories (DRAM), static random access memories
(SRAM), and other forms of volatile memories known in the art. Storage devices 48 may
further be configured for long-term storage of information as non-volatile memory space
and retain information after power on/off cycles. Examples of non-volatile memories

include magnetic hard discs, optical discs, floppy discs, flash memories, or forms of
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electrically programmable memories (EPROM) or electrically erasable and
programmable (EEPROM) memories. Storage devices 48 may store program instructions
and/or data associated with Ul module 20, access module 22, input module 24, gesture
module 26, and application modules 30.

[0046] One or more processors 40 may implement functionality and/or execute
instructions within computing device 10. For example, processors 40 on computing
device 10 may receive and execute instructions stored by storage devices 48 that execute
the functionality of UI module 20, access module 22, input module 24, gesture module
26, and application modules 30. These instructions executed by processors 40 may cause
computing device 10 to store information, within storage devices 48 during program
execution. Processors 40 may execute instructions of modules 20-30 to cause UID 12 to
present lock screen graphical user interface 14 with widget region 16 and unlock region
18 on screen 13. That is, modules 20-30 may be operable by processors 40 to perform
various actions, including detecting user input and causing UID 12 to present a user
interface on screen 13, such as user interface 14 of FIG. 1.

[0047] In accordance with aspects of this disclosure computing device 10 of FIG. 2 may
output lock screen graphical user interface 14. A user can access widget 6 while
computing device 10 remains in a limited access state by first providing intentional user
input to computing device 10, such as user input at a location of screen 13 where screen
13 presents widget region 16. Examples of intentional user input include providing a
gesture at a specific location of screen 13, initiating a gesture at a specific point of screen
13, providing a gesture with a minimum length, velocity, acceleration, tap frequency, or
shape at a specific location of screen 13, shaking computing device 10, changing the
orientation of computing device 10, etc.

[0048] The intentional user input may cause computing device 10 to remove overlay 4
that at least partially obscures widget 6. Overlay 4 may be at least partially transparent.
In that case, a user may view widget 6 presented at screen 13 even though overlay 4 may
appear to cover widget 6. As long as computing device 10 presents overlay 4 at screen
13, overlay 4 may prevent a user from interacting with widget 6 (e.g., by preventing the
user from providing inputs to widget 6).

[0049] For instance, Ul module 20 of computing device 10 may cause UID 12 to output
user interface 14 of FIG. 1 at screen 13, which includes widget region 16, widget 6,
overlay 4, and unlock region 18. Ul module 20 may send information about user

interface 14 over communication channels 50. UID 12 may receive the information about
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user interface 14 and present user interface 14 including widget region 16, widget 6,
overlay 4, and unlock region 18 on screen 13.

[0050] In one example, widget 6 may correspond to application module 30A that
functions as an e-mail client application. When Ul module 20 includes widget 6 as part
of user interface 14, UI module 20 may receive application information from application
module 30A over communication channels 50. Ul module 20 may analyze the
application information and based on the information, UI module 20 may update user
interface 14. For example, Ul module 20 may receive application information from
application module 30A that causes Ul module 20 to update a list of recently received e-
mails included as content within widget 6 at screen 13.

[0051] UI module 20 may include overlay 4 that at least partially obscures widget region
16 and the entire contents of widget 6. Overlay 4 may be at least partially transparent.
Overlay 4, in effect, may disable write access to widget 6 from user input detected at a
location of screen 13 that presents the content of widget 6. In other words, overlay 4 may
cover widget 6 so that a user may view content within widget 6 but may not immediately
interact with widget 6.

[0052] Computing device 10 may receive an indication of a user input and input module
24 may analyze information about the user input to determine an input type and a
characteristic of the user input. For example, UID 12 may detect a user input at screen
13. UID 12 may send information corresponding to the user input over communication
channels 50 to input module 24. Input module 24 may determine from the information
that the user input corresponds to a gesture input, based on an indication that the
information was transmitted to input module 24 from UID 12. Similarly, one of sensor
device 52 may detect a user input, for example a shake detected by an accelerometer of
computing device 10. Input module 24 may receive information about the user input over
communication channels 50 and determine that the user input corresponds to a sensor
input based on an indication that the information was transmitted to input module 24 from
one of sensor devices 52. Likewise, one of physical switches 54 may detect a user input,
for example a press of a button switch of computing device 10. Input module 24 may
receive information about the user input over communication channels 50 and determine
that the user input corresponds to a button input based on an indication that the
information was transmitted to input module 24 from one of physical switches 54.

[0053] In the case when user input corresponds to a gesture input, input module 24 may

call on gesture module 26 to determine a characteristic of the user input. Input module 24
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may pass the information received from UID 12 to gesture module 26 to determine the
characteristic of the gesture input. From the information, gesture module 26 may confirm
the user input represents a gesture. Gesture module 26 may determine a start location of
the gesture input and a current length of the gesture input. The start location of the
gesture input may correspond to a location on screen 13 that presents widget region 16.
More specifically, the start location of the gesture input may approximate a location on
screen 13 that presents white triangle 8 of overlay 4 illustrated in FIG. 1. Gesture module
26 may determine the characteristic of the gesture input includes a shape component, a
length component, a velocity component, and an acceleration component.

[0054] For example, UID 12 may virtually overlay a grid of coordinates onto screen 13.
The grid may assign a coordinate that includes a horizontal component (X) and a vertical
component (Y) to each location. Each time UID 12 detects user input at screen 13,
gesture module 26 may receive information from UID 12. The information may include
one or more coordinate locations and associated times indicating to gesture module 26
both, where UID 12 detects user input on the presence-sensitive screen, and when UID 12
detects user input.

[0055] Gesture module 26 may assemble the information received from UID 12 into a
time-ordered sequence of motion events. Each motion event in the sequence may include
a location component as the coordinate location of the user input, a time component as the
time associated with the user input, and an action component. The action component may
indicate whether the motion event corresponds to a push down at screen 13 or a lift up at
screen 13.

[0056] Gesture module 26 may determine the action component of the first motion event
in the sequence corresponds to a push down event. Gesture module 26 may determine the
action component of a current motion event in the sequence (different from and
subsequent to the first motion event) based on a previous motion event in the sequence.
Gesture module 26 may compare the time and location components of the current motion
event with the time and location components of a previous motion event. Gesture module
26 may determine that a large difference in time and/or distance (e.g., 10 milliseconds
and/or 10 pixels) between two motion events indicates a lift up event, followed by a push
down event. Gesture module 26 may identify a start location of a gesture as the location
component of a first motion event in the sequence with a push down action component.
Gesture module 26 may identify an end location of a gesture as the location component of

a first motion event in the sequence with a lift up action component. Gesture module 26
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may identify a start location of a second subsequent gesture as the location component of
a first motion event in the sequence with a push down action component that follows a
motion event in the sequence with a lift up action component. Based on the sequence of
motion events, gesture module 26 may determine the user input corresponds to a gesture
and may determine a characteristic of the user input including a length, a shape, a
velocity, and an acceleration.

[0057] Gesture module 26 may determine, based at least in part on the location
components of the motion events in the sequence of motion events, the length of the
determined characteristic of the gesture. For example, gesture module 26 may determine
the length of the gesture as a summation of distances between the location components of
cach consecutive pair of motion events in the sequence. Gesture module 26 may
determine a length of a gesture before detecting an end of the gesture. For example, the
length of a gesture may increase as the location components of motion events in the
sequence move away from the start of the gesture. And prior to the end of the gesture, the
length of the gesture may decrease as the location components of the motion events in the
sequence move toward the start location of the gesture.

[0058] Gesture module 26 may determine a shape of a gesture as a linear shape, an arc
shape, etc. Gesture module 26 may determine the shape of the gesture as a linear shape
by analyzing the locations of the motion events in the sequence and determining a
common linear plane associated with each location of the motion events on screen 13.
Gesture module 26 may determine a common linear plane between ninety percent of the
locations of the motion events in the sequence and determine the locations sufficiently
approximate a linear shape. Gesture module 26 may further differentiate between a
horizontal linear shape and a vertical linear shape (e.g., by identifying the common linear
between the locations to correspond to horizontal or vertical locations on the presence-
sensitive screen).

[0059] Gesture module 26 may determine the shape of the gesture as an arc shape by
analyzing the locations of the motion events in the sequence and determine a common
centroid point on the presence-sensitive screen and common distance (i.e., radius) from
the centroid point to the locations of each motion event. Gesture module 26 may
determine a common centroid and distance between ninety percent of the locations of the
motion events in the sequence and determine the locations sufficiently approximate an arc

shape.
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[0060] Gesture module 26 may determine the velocity of the determined characteristic of
the gesture based on a ratio between the length of the determined characteristic of the user
input and a difference in time between the time components of the last motion event and
the first motion event in the sequence. In other words, gesture module 26 may determine
an clapsed time of the gesture based on a difference in time between the time components
of the first and last motion events in the sequence. Gesture module 26 may determine the
velocity (e.g., speed) of the gesture as being a ration between the length of the gesture and
the elapsed time of the gesture.

[0061] Gesture module 26 may determine an acceleration of the gesture by analyzing
cach of the motion events in the sequence to determine a change in velocity (e.g., speed)
between successive motion events in the sequence over the elapsed time period of the
gesture. For example, gesture module 26 may determine an elapsed time and a distance
on the presence-sensitive screen between two motion events. Gesture module 26 may
determine the velocity between these two motion events in a manner described above.
Gesture detect module may determine the velocity between each successive pair of
motion events in the sequence (e.g., velocity between a first and second motion event, a
velocity between a second and third motion event, etc.). Gesture module 26 may analyze
the velocity between each successive pair of motion events and determine a delta between
velocities consecutive successive pairs (e.g., delta between the velocity of the first and
second motion events and the velocity of the second and third motion events). Gesture
module 26 may determine the acceleration of the gesture during the elapsed time as being
the average delta between velocities of consecutive successive pairs of motion events in
the sequence. Gesture module 26 may determine the gesture has a positive acceleration
that increases in velocity over time, a negative acceleration that decreases in velocity over
time, or a zero acceleration with a velocity that remains constant.

[0062] In the case when the gesture represents a multiple tap input (e.g., a double tap
gesture) gesture module 26 may determine a tap frequency of the user input. For
example, from the time, action, and location components of each motion event in the
sequence, gesture module 26 may determine a quantity of tap inputs received within a
predefined area of screen 13. Gesture module 26 may determine the tap frequency of the
user input based on a ratio between the quantity of tap inputs and a difference in time
between the time components of the last motion event and the first motion event in the

sequence.
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[0063] To determine the characteristic of the gesture input on behalf of input module 24,
gesture module 26 may analyze the information received from UID 12 about the user
input. Gesture module 26 may assemble the information into a sequence of motion
events, each with a location component, a time component, and an action component.
Based on the sequence of motion events, gesture module 26 may determine the length of
the user input spans a distance equal to two-thirds of the width of screen 13. Gesture
module 26 may determine the shape of the user input represents a linear shape by finding
a common linear plane between ninety percent of each of the location components in the
sequence of motion events. Gesture module 26 may determine the velocity of the user
input as the length of the user input divided by an elapsed time associated with the user
input (two-thirds of the screen width divided by a half second, etc.). Gesture module 26
may determine the acceleration of the user input as the average delta in velocity between
consecutive, successive pairs of motion events in the sequence during the elapsed time.
Gesture module 26 may assign an acceleration value (e.g., +1, 0, or -1) to the user input to
indicate positive acceleration, no acceleration, or negative acceleration.

[0064] Similarly, one of sensor device 52 may detect a user input, for example a shake
detected by an accelerometer of computing device 10. Input module 24 may receive
information about the user input over communication channels 50 and determine that the
user input corresponds to a sensor input because the input module 24 received the
information from one of sensor devices 52. Likewise, one of physical switches 54 may
detect a user input, for example a press of a button switch of computing device 10. Input
module 24 may receive information about the user input over communication channels 50
and determine, because the one of physical switches 54 sent the information, that the user
input corresponds to a button input.

[0065] Input module 24 may determine a characteristic of the user input, when the type of
the user input is a sensor input, by analyzing the information received from about the user
input. For example, in addition to receiving information that identifies which sensor
device 52 the user input information is from, input module 24 may determine one or more
sensor values from the information that indicate an acceleration of computing device 10,
an orientation of computing device 10, an ambient light measurement within a predefined
distance from computing device 10, a physical distance between an object and computing
device 10, and a barometric pressure reading. These sensor values may represent the

characteristic of a sensor user input.
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[0066] Input module 24 may determine a characteristic of the user input, when the type of
the user input is a button input, by analyzing the information received from about the user
input. For example, in addition to receiving information that identifies which physical
switch 54 the user input information is from, input module 24 may determine from the
information about the user input a state of the physical switch (e.g., on, off, third state,
etc.). These physical switch states may represent the characteristic of a button input.
[0067] In response to user input module 24 analyzing the user input, Ul module 20 may
determine if the characteristic of the user input satisfies a threshold. In other words,
based on the characteristic of the user input (e.g., the length, the shape, the velocity, the
acceleration, the orientation, the state of a switch, the tap frequency, etc.), Ul module 20
may determine if the user input satisfies a threshold for equating the user input with an
intentional input to cause computing device 10 to remove overlay 4 from user interface
14. The threshold used by Ul module 20 may vary by the type of user input received and
may include multiple components or sub-thresholds. For instance, in the case of a gesture
input type, the threshold used by Ul module 20 may include a length component, a shape
component, a velocity component, an acceleration component, and a tap frequency
component (e.g., a length threshold, a shape threshold, a velocity threshold, an
acceleration threshold, and a tap frequency threshold).

[0068] In the case of a sensor input type (e.g., received from one of sensor devices 52),
the threshold user by UI module 20 may include an acceleration component, an
orientation component, a luminance component, etc. In the case of a physical switch user
input, the threshold may include a state component. Ul module 20 may require the
characteristic of the user input to satisfy the component value of the corresponding
threshold before Ul module 20 modifies or updates user interface 14 by removing overlay
4.

[0069] For example, in the case of a gesture user input, Ul module 20 may receive an
indication from input module 24 that the input received by computing device 10
corresponds to a gesture type. Ul module 20 may compare the length of the user input to
a length threshold (e.g., fifty percent of the width of screen 13). UI module 20 may
compare the characteristic of the gesture input to each threshold component and
determine the characteristic satisfies the threshold. In other words, Ul module 20 may
determine the length of the determined characteristic of the user input satisfies the length
threshold and UI module 20 may determine the velocity of the determined characteristic

of the user input satisfies the velocity threshold.
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[0070] UI module 20 may require the characteristic of the user input to satisfy this
threshold to ensure the user input represents an intentional input from the user to remove
overlay 4 from in front of widget 6. A user input that does not have a characteristic that
satisfies this threshold may have no effect on the appearance of user interface 14 as
presented on screen 13. In any event, responsive to determining that the characteristic
satisfies the threshold set by UI module 20, UI module 20 may remove overlay 4 from
user interface 14 and cause UID 12 to output an updated widget region 16 of user
interface 14 that removes overlay 4.

[0071] When removing overlay 4, computing device 10 may generate a visual indication
to a user of the removal. For instance, Ul module 20 may cause UID 12 to output for
display at screen 13, at least one of a slide transition, a vertical blinds transition, a broken
glass transition, and a fade transition. Ul module 20 may cause overlay 4 to disappear
from view using one or more of these transitions.

[0072] After removing overlay 4 from widget region 16, Ul module 20 may enable
widget region 16 to allow a user to interact with widget 6. And although the user can
interact with widget 6, computing device 10 may continue to operate in the limited access
state after removing overlay 4 from widget region 16. Thus computing device 10
provides convenient access to widget region 16 while maintaining protection for data
stored at computing device 10 while in the limited access state.

[0073] Computing device 10 may however transition from the limited access state to a
full access state after receiving an indication of a user input (e.g., a gesture) at a location
of screen 13 within unlock region 18. For instance, computing device 10 may receive an
indication of a user input and input module 24 may analyze information about the user
input to determine an input type and a characteristic of the user input. Input module 24
may determine from the information that the user input corresponds to a gesture input
received at screen 13. Input module 24, may call on gesture module 26 to determine a
characteristic of the user input. Gesture module 26 may determine a start location of the
gesture input in addition to other characteristics of the gesture input. The start location of
the gesture input may correspond to a location at screen 13 that presents unlock region 18.
[0074] Access module 22 may receive information about the gesture input and determine
the gesture input represents a command from a user to unlock computing device 10.
Responsive to receiving the indication of the gesture input, access module 22 may cause

computing device 10 to transition from the limited access state to a full access state.

20



WO 2014/046854 PCT/US2013/057107

From the full access state, computing device 10 may enable access to previously
protected data and information stored at computing device 10.

[0075] Computing device 10 may present overlay 4 within widget region 16 depending
on a widget type of widget 6. For instance, Ul module 20 may determine widget 6
represents a non-interactive widget or a limited interactive widget (e.g., a clock widget or
the like and not affected by unintentional input). In this case, overlay 4 may be
unnecessary to protect widget region 16 from unintentional user input (e.g., since
accidental input at a clock widget or a media player widget may not permanently alter
protected data stored at computing device 10). Responsive to determining that widget 6
represents a non-interactive widget or a limited interactive widget, Ul module 20 may
refrain from causing UID 12 to output for display overlay 4 within widget region 16.
[0076] To assist a user in how to cause computing device 10 to remove overlay 4 from
widget region 16, computing device 10 may present instructions at screen 13 for
removing overlay 4. In some examples, computing device 10 may present written
instructions (e.g., text) displayed at screen 13 or some other visual indication at screen 13
(e.g., a moving object) to indicate types of user input that may cause computing device 10
to remove overlay 4. For example, while the user input is being received by UID 12, Ul
module 20 may cause computing device 10 to output, for display at screen 13, a visual
indication of a suggested input. A feature of the suggested input may correspond to the
characteristic of the user input that satisfies the threshold. The feature of the suggested
input may include at least one of a length, a shape, a velocity, and an acceleration. In
other words, from a point in time when UID 12 begins detecting a gesture, Ul module 20
may cause screen 13 to present a moving graphical element (e.g., a circle, a dot) that
travels at a location and with a speed and direction. The speed, direction, and location of
the moving graphical element may roughly approximate a speed, direction and a location
of a gesture input that may cause Ul module 20 to remove overlay 4 from widget region
16.

[0077] FIGS. 3A-3D are conceptual diagrams illustrating example graphical user
interfaces for presenting a widget within a widget region of a lock screen user interface
and an overlay that at least partially obscures the widget, in accordance with one or more
aspects of the present disclosure. FIGS. 3A-3D are described below within the context of
computing device 10 of FIG. 1 and FIG. 2. For example, computing device 10 may
present user interfaces 310A—-310D as shown in the examples of FIGS. 3A-3D.
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[0078] FIG. 3A illustrates user interface 310A that includes a widget region, an unlock
region, widget 320A (i.c., an e-mail widget) within the widget region, and overlay 304A
that at least partially obscures widget 320A. FIG. 3A further illustrates that input module
24 may receive information about an indication of a user input detected by computing
device 10. Input module 24 may determine a characteristic of the user input. UI module
20 may compare the characteristic of the user input to a threshold and determine the user
input does not satisfy the threshold. UI module 20 may refrain from modifying user
interface 310A based on the characteristic of the user input not exceeding the threshold.
For instance, the start location of the user input may not approximately correspond to a
location of screen 13 presents white triangle 308A. Overlay 304A that at least partially
obscures widget 320A may prevent a user from interacting (e.g., deleting e-mails) with
widget 320A.

[0079] FIG. 3B illustrates user interface 310B that includes a widget region, an unlock
region, widget 320B (i.c., an e-mail widget) within the widget region, and an overlay
304B that at least partially obscures the widget. FIG. 3B illustrates that input module 24
may receive information about an indication of a user input detected by computing device
10. Input module 24 may determine a characteristic of the user input. For example, input
module 24 may determine the user input represents a gesture input detected at a location
of screen 13 where screen 13 presents white triangle 308B of overlay 304B. In
determining the characteristic of the gesture, input module 24 may determine the start
location of the gesture, the length of the gesture, the velocity of the gesture, and the shape
of the gesture.

[0080] UI module 20 may compare the characteristic of the gesture input to a threshold
and determine the gesture input satisfies the threshold. For example, input module 24
may indicate to Ul module 20 that the user input represents a gesture. Ul module 20 may
compare the shape of the gesture to a shape component the threshold (e.g., to determine
the shape of the gesture represents a linear and vertical shape), the velocity of the gesture
to a velocity component of the threshold, etc. Ul module may compare characteristic of
the gesture to each of component of the threshold, determine the characteristic of the
gesture input satisfies each of the threshold components, and therefore determine the
characteristic of the gesture satisfies the threshold. In response to determining the gesture
user input satisfies the threshold, Ul module 20 may remove overlay 304B from user
interface 310B. FIG. 3B illustrates overlay 304B slide transitioning out of user interface

310B.
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[0081] FIG. 3C illustrates user interface 310C that includes a widget region, an unlock
region, and widget 320C (i.e., an e-mail widget) within the widget region. FIG. 3C
further illustrates that Ul module 20 removed the overlay (previously included in in FIG.
3A and 3B as overlay 304A and 304B) from user interface 310C in response to receiving
user input with a characteristic that satisfies a threshold. With the overlay removed, a
user may interact with the content of widget 330C, for example, by selecting an e-mail
message to view or delete.

[0082] FIG. 3D illustrates a user of computing device 10 interacting with the content of
widget 330D included in a widget region of user interface 310D. For example, the user
may input gesture 340D. Widget 330D may receive an indication of gesture 340D from
UID 12 of computing device 10 and delete an e-mail presented at screen 13.

[0083] FIG. 4 is a flowchart illustrating an example operation of the computing device, in
accordance with one or more aspects of the present disclosure. The process of FIG. 4
may be performed by one or more processors of a computing device, such as computing
device 10 illustrated in FIG. 1 and FIG. 2. For purposes of illustration, FIG. 4 is
described below within the context of computing devices 10 of FIG. 1 and FIG. 2.

[0084] Computing device 10 may output a lock screen graphical user interface that
includes a widget region including a widget and an overlay at least partially obscuring the
widget (400). For example, in a limited state of computing device 10, UI module 20 of
computing device 10 may output at a presence-sensitive screen of UID 12, user interface
14 that includes widget region 16, widget 6, overlay 4, and unlock region 18. Overlay 4
may be at least partially transparent. Computing device 10 may receive an indication of a
user input (410). For example, input module 24 may receive information about a user
input detected by UID 12. Input module 24 may determine UID 12 transmitted the
information about the user input to input module 24 and further determine the user input
represents a gesture input. Input module 24 may call on gesture module 26 to determine a
characteristic of the gesture input.

[0085] Computing device 10 may determine a characteristic of the user input (420). For
example, gesture module 26 may determine a sequence of motion events based on at least
a portion of the user input. Each motion event in the sequence may include a location
component, a time component, and an action component. Based on the sequence of
motion events, gesture module 26 may determine a characteristic of the user input that

includes a shape, a length, a velocity, and an acceleration of the user input.
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[0086] Computing device 10 may determine whether the characteristic satisfies a
threshold (430). For example, Ul module 20 of computing device 10 may compare the
characteristic of the user input to a threshold. UI module 20 may compare the velocity
component, the acceleration component, the length component, and the shape component
of the characteristic to a corresponding velocity threshold, acceleration threshold, length
threshold, and shape threshold. If the characteristic does not satisfy a threshold,
computing device 10 may refrain from performing further operations in response to the
user input. However if the characteristic does satisfy the threshold, computing device 10
may remove the overlay from the widget region (440). For example, if Ul module 20
determines the each of the velocity component, the acceleration component, the length
component, and the shape component of the characteristic satisfy a respective threshold,
than Ul module 20 may determine the characteristic satisfies the threshold. In response,
Ul module 20 may cause UID 12 to present an updated widget region 16 of user interface
14 with overlay 4 removed.

[0087] In one or more examples, the functions described may be implemented in
hardware, software, firmware, or any combination thereof. If implemented in software,
the functions may be stored on or transmitted over, as one or more instructions or code, a
computer-readable medium and executed by a hardware-based processing unit.
Computer-readable media may include computer-readable storage media, which
corresponds to a tangible medium such as data storage media, or communication media
including any medium that facilitates transfer of a computer program from one place to
another, ¢.g., according to a communication protocol. In this manner, computer-readable
media generally may correspond to (1) tangible computer-readable storage media, which
is non-transitory or (2) a communication medium such as a signal or carrier wave. Data
storage media may be any available media that can be accessed by one or more computers
Or one or more processors to retrieve instructions, code and/or data structures for
implementation of the techniques described in this disclosure. A computer program
product may include a computer-readable medium.

[0088] By way of example, and not limitation, such computer-readable storage media can
comprise RAM, ROM, EEPROM, CD-ROM or other optical disk storage, magnetic disk
storage, or other magnetic storage devices, flash memory, or any other medium that can
be used to store desired program code in the form of instructions or data structures and
that can be accessed by a computer. Also, any connection is properly termed a computer-

readable medium. For example, if instructions are transmitted from a website, server, or
24



WO 2014/046854 PCT/US2013/057107

other remote source using a coaxial cable, fiber optic cable, twisted pair, digital
subscriber line (DSL), or wireless technologies such as infrared, radio, and microwave,
then the coaxial cable, fiber optic cable, twisted pair, DSL, or wireless technologies such
as infrared, radio, and microwave are included in the definition of medium. It should be
understood, however, that computer-readable storage media and data storage media do
not include connections, carrier waves, signals, or other transient media, but are instead
directed to non-transient, tangible storage media. Disk and disc, as used herein, includes
compact disc (CD), laser disc, optical disc, digital versatile disc (DVD), floppy disk and
Blu-ray disc, where disks usually reproduce data magnetically, while discs reproduce data
optically with lasers. Combinations of the above should also be included within the scope
of computer-readable media.

[0089] Instructions may be executed by one or more processors, such as one or more
digital signal processors (DSPs), general purpose microprocessors, application specific
integrated circuits (ASICs), field programmable logic arrays (FPGAs), or other equivalent
integrated or discrete logic circuitry. Accordingly, the term “processor,” as used herein
may refer to any of the foregoing structure or any other structure suitable for
implementation of the techniques described herein. In addition, in some aspects, the
functionality described herein may be provided within dedicated hardware and/or
software modules. Also, the techniques could be fully implemented in one or more
circuits or logic elements.

[0090] The techniques of this disclosure may be implemented in a wide variety of devices
or apparatuses, including a wireless handset, an integrated circuit (IC) or a set of ICs (e.g.,
a chip set). Various components, modules, or units are described in this disclosure to
emphasize functional aspects of devices configured to perform the disclosed techniques,
but do not necessarily require realization by different hardware units. Rather, as
described above, various units may be combined in a hardware unit or provided by a
collection of interoperative hardware units, including one or more processors as described
above, in conjunction with suitable software and/or firmware.

[0091] Various embodiments of the invention have been described. These and other

embodiments are within the scope of the following claims.
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WHAT IS CLAIMED IS:

1. A method comprising:

outputting, by a computing device and for display at a presence-sensitive screen, a
lock screen graphical user interface, the lock screen graphical user interface including a
widget region and an unlock region, the widget region including a widget and an overlay
that appears to at least partially obscure the widget, wherein the overlay is at least
partially transparent;

receiving, at the computing device, an indication of a user input;

determining, by the computing device, a characteristic of the user input; and

in response to determining that the determined characteristic satisfies a threshold,

removing, by the computing device, the overlay from the widget region.

2. The method of claim 1, wherein the determined characteristic of the user input

comprises at least one of a shape, a length, a velocity, and an acceleration.

3. The method of claim 2, wherein the threshold includes a length threshold
proportional to a width of the presence-sensitive screen and determining that the
determined characteristic satisfies a threshold further comprises:

determining, by the computing device, the length of the determined characteristic

of the user input satisfies the length threshold.

4. The method of claim 2, wherein the threshold includes a velocity threshold and
determining that the determined characteristic satisfies a threshold further comprises:
determining, by the computing device, the velocity of the determined

characteristic of the user input satisfies the velocity threshold.

5. The method of claim 1, wherein the user input comprises a gesture input received

at a location of the presence-sensitive screen, within the overlay.
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6. The method of claim 2, further comprising:

determining, by the computing device and based at least in part on a portion of the
gesture input, a time-ordered sequence of motion events, cach motion event in the
sequence of motion events comprising a location component, a time component, and an
action component; and

determining, by the computing device and based at least in part on the location
components of the motion events in the sequence of motion events, the length of the

determined characteristic of the gesture input.

7. The method of claim 6, further comprising:

determining, by the computing device, the velocity of the determined
characteristic of the gesture input based on a ratio between the length of the determined
characteristic of the gesture input and a difference in time between the time components

of the last motion event and the first motion event in the sequence.

8. The method of claim 6, wherein the determined characteristic of the gesture input
comprises a tap frequency and the threshold includes a tap frequency threshold, the
method further comprising:

determining, by the computing device and based at least in part on the sequence of
motion events, a quantity of tap inputs received within a predefined area of the presence-
sensitive screen;

determining, by the computing device, the tap frequency of the determined
characteristic of the gesture input based on a ratio between the quantity of tap inputs and a
difference in time between the time components of the last motion event and the first
motion event in the sequence; and

determining, by the computing device, that the tap frequency of the determined

characteristic of the gesture input satisfies the tap frequency component of the threshold.

9. The method of claim 1, further comprising:

while the user input is received, outputting, by the computing device and for
display at the presence-sensitive screen, a visual indication of a suggested input, wherein
a feature of the suggested input corresponds to the determined characteristic of the user

input that satisfies the threshold.
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10. The method of claim 9, wherein the feature of the suggested input comprises at

least one of a length, a shape, a velocity, and an acceleration.

11. The method of claim 1, wherein removing the overlay from the widget region
further comprises:

outputting, by the computing device, and for display at the presence-sensitive
screen, at least one of a slide transition, a vertical blinds transition, a broken glass

transition, and a fade transition.

12. The method of claim 1, wherein the user input comprises a sensor input detected
by a sensor device and the determined characteristic of the sensor input comprises at least
one of an acceleration of the computing device, an orientation of the computing device,
an ambient light measurement within a predefined distance from the computing device, a
physical distance between an object and the computing device, and a barometric pressure

reading.

13.  The method of claim 12, wherein the sensor device comprises at least one of an

accelerometer, a gyro, an ambient light sensor, a proximity sensor, and a barometer.

14.  The method of claim 1, wherein the user input comprises a button input detected
by a physical switch and the determined characteristic of the button input comprises a

state of the physical switch.

15. The method of claim 1, further comprising:
in response to determining that the widget is a non-interactive widget or a limited
interactive widget, refraining from outputting for display, by the computing device, the

overlay within the widget region.

16.  The method of claim 1, wherein the computing device operates in a limited access
state while outputting the overlay within the widget region, and wherein the computing
device operates in the limited access state after removing the overlay from the widget

region.
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17.  The method of claim 16, wherein the user input is a first user input, the method
further comprising;:

in response to receiving an indication of a second user input received at a location
of the presence-sensitive screen within the unlock region, transitioning, by the computing
device and based at least in part on the second user input, from the limited access state to

a full access state.

18.  The method of claim 1, wherein the first widget is a customizable widget from a
widget repository.
19. A computing device comprising one or more processors, the one or more

processors being configured to:

output, for display at a presence-sensitive screen, a lock screen graphical user
interface, the lock screen graphical user interface including a widget region and an unlock
region, the widget region including a widget and an overlay that at least partially obscures
the widget, wherein the overlay is at least partially transparent;

receive an indication of a user input;

determine a characteristic of the user input; and

in response to determining that the determined characteristic satisfies a threshold,

remove the overlay from the widget region.

20. A computer-readable storage medium comprising instructions that, when
executed, configure one or more processors of a computing device to:

outputting, by the computing device and for display at a presence-sensitive screen,
a lock screen graphical user interface, the lock screen graphical user interface including a
widget region and an unlock region, the widget region including a widget and an overlay
that at least partially obscures the widget, wherein the overlay is at least partially
transparent;

receiving, by the computing device, an indication of a user input;

determining, by the computing device, a characteristic of the user input; and

in response to determining that the determined characteristic satisfies a threshold,

removing, by the computing device, the overlay from the widget region.
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