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TEXT FUNCTIONS IN AUGMENTED REALITY

PRIORITY APPLICATION
{0061}  This application claims the benefit of priority to U.S. Application
Serial No. 14/757,643, filed on December 23, 2015, which is incorporated herein

by reference in its entirety.

TECHNICAL FILED
{0062] Embodiments described herein generally relate to user interfaces and
in particular, to text selection functions for various types of processing and

display 1in augmented reality.

BACKGROUND
{0003] Augmented reality (AR) viewing may be defined as alive view of a
real-world environment whose elements are supplemented (e.g., augmented) by
computer-generated sensory nput such as sound, video, graphics, or GPS data.
For example, software applications executed by smartphones may use the
smartphone’s imaging sensor to capture a real-time event being experienced by a
user while overlaying text or graphics on the smartphone display that supplement
the real-time event.
10004} A head-mounted display (HMD), also sometimes referred to as a
helmet-mounted display, is a device worn on the head or as part of a helmet that
is able to project images in front of one or both eyes. An HMD may be used for
vartous applications including augmented reality or virtual reality simulations.
HMDs are used in a variety of fields such as military, gaming, sporting,

engineering, and training.

BRIEF DESCRIPTION OF THE DRAWINGS
{0005} o the drawings, which are not necessarily drawn to scale, like
numerals may describe similar components in different views. Like numerals
having different letter suffixes may represent different instances of similar
components. Some embodiments are tlustrated by way of example, and not

limitation, in the figures of the accompanying drawings in which:
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{0006} FIG. 1is a diagram illustrating an environment where users are
interacting with the environment through AR, according to an embodiment;
{06071 FIG. 21s a HMD, according to an embodiment;

{00068} FIG. 3 is another HMD, according to embodiment;

{006%9] FIGS. 4A and 4B illustrate text translation, according to an
embodiment;

{00106] FIGS. 5A and 5B illustrate a selection gesture, according to an
embodiment;

{0011} FIGS. 6A and 6B illustrate another selection gesture, according to an
embodiment;

{0012} FIG. 7 1s a schematic drawing illustrating an AR subsystem in the
form of a head-mounted display, according to an embodiment;

{0013} FIG. 8 1s a tlowchart illustrating control and data flow, according to an
embodiment;

{0014] FIG. 91s a block diagram illustrating system for implementing text
functions in augmented reality, according to an embodiment;

{0015]  FIG. 10 1s a tlowchart illustrating a method of implementing text
functions in augroented reality, according to an ernbodiment; and

{0016] FIG. 11 is a block diagram illustrating an example machine upon
which any one or more of the techniques (e g., methodologies) discussed herein

may perform, according to an example embodiment.

DETAILED DESCRIPTION
{0017]  In the following description, for purposes of explanation, numerous
specific details are set forth in order to provide a thorough understanding of
some example embodiments. It will be evident, however, to one skilled in the art
that the present disclosure may be practiced without these specific details.
{0018}  Systems and methods described herein implement text functions in
augmented reality. Example functions include a look-up (definition), translation
{from one language to another), or other processing that may be appropriate for
textual content. While augmented reality (AR) may be used with handheld
devices, head-mounted displays (HMD), or other computing platforms, many of
the embodiments described herein refer to AR in HMDs, HMDs come ina

variety of form factors including goggles, visors, glasses, helmets with face
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shields, and the like. As technology improves, HMDs are becoming more
affordable for consumer devices and smaller and lighter to accommodate various
applications.

{6019} FIG. 1 is a diagram illustrating an environment 100 where users are
interacting with the environment 100 through AR, according to an embodiment.
The environment 100 includes an event (e.g., an animal displayed in a cage) that
is being viewed by a plurality of users 102, 104, and 106. Ouve or more of the
users 102-106 may have an AR subsystem. The users 102-106 may use different
types of AR subsystems. For example, one of the users 106 is shown with a
wearable electronic device 108 (e.g., AR eyeglasses, goggles, etc.) that may
include or be the AR subsysterm that provides AR content to user 106, Another
two of the users 102, 104 are shown with handheld electronic devices (e g,
smartphones, tablets, etc.) that may include or be the AR subsystem that
provides AR content to those users 102, 104. The present embodiments are not
limited to any one type of AR subsystem.

16020} In FIG. 1, the users 102, 104, 106 are viewing the event. The three
users 102, 104, 106 who are viewing the event may be using their AR
subsysterns to supplement the event with AR content. A sign 110 includes

text. The users 102, 104, 106 may initiate a text function on the sign’s text, in
various embodiments.

{0021}  Text functions include, but are not limited to translating the text,
copying the text {e.g., for use in another application), enlarging the text, looking
up definitions, providing additional information about the content, and the like.
The text function may be performed and a result of the function rendered in the
AR content. Alternatively, the text function may be performed and an indication
that the function was performed may be provided to the user.

{0022} o initiate a text function in AR, the user performs a specific gesture.
Gestures may be user-defined and configured. For example, a “double-pointing”
motion may indicate to begin translation services. As another example, a single
hand motion with two fingers pointing at the object with text may indicate to
begin a copy text function. After copying text, the user may access another
application in AR, such as an Internet browser, and paste the text into a user

interface text control. Gther types of gestures may be used.

PCT/US2016/060138
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{00237 FIG. 2 is an HMD 200, according to an embodiment. The HMD 200
includes a see-though display surface 202, a camera array 204, and processing
circuitry (not shown}. An image or multiple images may be projected onto the
display surface 202, such as by a microdisplay. Alternatively, some or all of the
display surface 202 may be an active display {e.g., an organic light-enutting
diode (OLED}) able to produce an image in front of the user. The display also
may be provided using retinal projection of various types of light, using a range
of mechanisms, including (but not limited to) waveguides, scanning raster, color-
separation and other mechanisms.

i0024]  The camera array 204 may include one or more cameras able to
capture visible light, infrared, or the like, and may be used as 2D or 3D cameras
{e.g., depth camera}. The camera array 204 may be configured to detect a gesture
made by the user (wearer) and the processing circuitry may use the gesture to
capture images of text identified by the gesture, process the tmages {e.g., with
optical character recognition), and render an 1mage on the display surface 202
for the user.

{0025]  FIG. 3 1s ancther HMD 300, according to embodiment. The HMD 300
in FIG. 3 13 in the form of eyeglasses. Similar to the HMD 200 of FIG. 2, HMD
300 includes two display surfaces 302 and a camera array 304, Processing
circuttry {not shown) may perform the text functions described above.

{0026] FIGS. 4A and 4B illustrate text translation, according to an
embodiment. After a user performs a triggering gesture to enter a particular text
function mode of the AR subsystem, the user may then perform one or more text
functions on objects in the user’s field of view. In the example illustrated in FIG.
44, the AR subsystenm is an HMID) and the user is viewing the sign 110 of FIG. 1.
The user may be a German tourist visiting a zoo in the United States. After
initiating a text translation mode of the AR subsystem, such as with a specific
gesture, vocal command, or other input, the user points to the beginning of a text
block to translate (point 400) and shides their finger over or near the text to
translate, as illustrated in FIG. 4B, ending at point 402. In doing so, the AR
subsystern provides a visual overlay on or near the real object (sign 110) of the
translated text 404. In a related exampile, the text on the real-world object is
highlighted using a translucent overlay. This is useful to the user to indicate

which text is being operated upon. The highlighting may be in a distinctive
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color, such as yellow, and appear as though a highlighter marker was used to
color the real-world object. Alternatively, the highlighting may be a colored
block with or without texture, gradient, patierns, or other embellishments,
encompassing the textual content. It 1s understood that other operations may be
performed based on the indication or selection gesture performed (e.g., point and
slide 1n this example).

{6027}  FIGS. SA and 5B illustrate a selection gesture, according to an
embodiment. In this example, the user begins pointing at a first point 500 and
then moves their hand to a second point 502, the points 500, 502 are used to
create a virtual selection box 504. The contents of the selection box 504 (e.g.,
sign 110) are then operated upon. In the example illustrated in FIG. 5B, after the
user has completed their selection gesture, an option dialog box 506 s displayed
in the AR content and the user may select the operation to perform on the
selected AR content (e.g., the sign 110). A default operation may be performed
as designated by user preferences or system design.

{0628] FIGS. 6A and 6B illustrate another selection gesture, according to an
embodiment. In this example, the selection gesture begins at a first point 600 and
ends at approximately the same position, at the second point 602, The gesture
creates a substantially circular or elliptical shape, which defines the selection
area 604 The example llustrated in FIG. 6B shows that the AR content 606
{e.g., the translated text) may be displaved adjacent to the real-world object {e.g,,
the sign 110). A default operation or user-selected operation may then be
performed on the selected AR content.

{002%9]  FIG. 7 1s a schematic drawing illustrating an AR subsystem 700 in the
form of a head-mounted display, according to an embodiment. The AR
subsystern 700 includes a visual display unit 702, an accelerometer 704, a
gyroscope 706, a gaze detection unit 708, a world-facing camera array 710, and
a gesture detection unit 712,

{0030]  The visual display unit 702 is operable to present a displayed image to
the wearer {¢.g., user) of the AR subsystem 700. The visual display unit 702 may
operate in any manner including projecting images onto a translucent surface
between the user’s eve(s) and the cuter world, the translucent surface may
implement mirrors, lenses, prisms, color filters, or other optical apparatus to

generate an image. The visual display unit 702 may operate by projecting images
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directly onto the user’s retinas. In general, the visual display unit 702 operates to
provide an augmented reality (AR) experience where the user is able to view
most of the real world around her with the computer generated image (CGl)
{e.g., AR content) being a relatively small portion of the user’s field of view.
The mixture of the virtual reality images and the real-world experience provides
an immersive, mobile, and flexible expernience.

{0031]  Alternatively, in some form factors, the visual display unit 702 may
provide an AR experience on a handheld or mobile device’s display screen. For
example, the visual display unit 702 may be a light-emitting diode (LED) screen,
organic LED screen, liquid crystal display (LCD) screen, or the like,
incorporated into a tablet computer, smartphone, or other mobile device. When a
user holds the mobile device in a certain fashion, a world-facing camera array on
the backside of the mobile device may operate to capture the environment, which
may be displayed on the screen. Additional information (e.g., AR content) may
be presented next to representations of real-world objects. The AR content may
be overlaid on top of the real-world object, obscuring the real-world object in the
presentation on the visual display unit 702. Alternatively, the presentation of the
AR content may be on a sidebar, in a margin, in a popup window, in a separate
screen, or the like.

{0032] The AR subsystem 700 includes an mnertial tracking system that
employs a sensitive inertial measurement unit (IMU). The IMU may include the
accelerometer 704 and the gyroscope 706, and optionally includes a
magnetometer. The IMU is an electronte device that measures a specific force,
angular rate, and sometimes magnetic field around the AR subsystem 700, The
IMU may calculate six degrees of freedom allowing the AR subsystem 700 to
align AR content to the physical world or to generally determine the position or
movement of the user’s head.

{0033] The gaze detection unit 708 may employ an eye tracker to measure the
point of gaze, allowing the AR subsystern 700 to determine where the user is
fooking. Gaze detection may be performed using a non-contact, optical method
to determine eye motion. Infrared light may be reflected trom the user’s eye and
sensed by an inward-facing video camera or some other optical sensor. The
information is then analyzed to extract eye rotation based on the changes in the

reflections from the user’s retina. Another implementation may use video fo
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track eyve movement by analyzing a corneal reflection {e.g., the first Purkinje
image) and the center of the pupil. Use of multiple Purkinje reflections may be
used as a more sensitive eve tracking method. Other tracking methods may also
be used, such as tracking retinal blood vessels, infrared tracking, or near-infrared
tracking techniques. The gaze detection unit 708 may calibrate the user’s eye
positions before actual use.

{0034}  The world-facing camera array 710 roay include one or more infrared
or visible light cameras, able to focus at long-range or short-range with narrow
or large fields of view. The world-facing camera array 710 may include gimbals
or other mechanical or electromechanical mechanisms to automatically level the
cameras while the AR subsystem 700 is moving. For example, the AR
subsystem 700 may include a recessed pocket in which a camera is housed on a
gimbal. When the wearer looks up or down, the gimbaled camera may
automatically level itself so as to maintain a relatively level field of view. In
addition, cameras in the world-facing camera array 710 may include
electromotors 1o pan the camera from left to right or tilt the camera from up to
down. Pan and tilt controls may be used to maintain a relatively level field of
view. Gimbals and electromotors may be used in combination to stabilize the
field of view when the AR subsystem 700 is moving. In addition to, or
alternatively, cameras in the world-facing camera array 710 may include image
processing features to stabilize the image using specialized hardware or
software. Thus, any form or image stabilization including, but not limited to
optical image stabilization {OI8), sensor-shift or mechanical stabilization, or
digital image stabilization may be used alone or in combination to stabilize the
images captured by the world-facing camera array 710,

{0035}  In operation, while the user is wearing the AR subsystem 700, the user
may perform a combination movements that combine into a gesture. The world-
facing camera array 710 captures the movements and the gesture detection unit
712 determines whether the movements constitute a recognized gesture. If the
movements do constitute a recognized gesture, the gesture detection unit may
trigger operations performed by an image processing unit 714. The image
processing unit 714 may interface with the camera array 710 to obtain one or
more images of the environment arcund the user. The image processing unit 714

may perform various operations tncluding identifving a selection area of the

¥
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image(s), performing optical character recognition on the selection area,
interfacing with a language translation unit 716 in some cases, and interfacing
with the visual display unit 702 to provide AR content to display.

{0036} FIG. 8 1s a tlowchart illustrating control and data flow, according to an
embodiment. A trigger event is detected (operation 800). The trigger event roay
be a specific gesture, a vocal command, pressing a hard button, or the like. The
trigger event is used to place the AR subsystern in gesture recognition mode for
text operations. Gesture recognition mode may be active for a short ime {(e.g., 30
seconds) or for a longer time (e.g., until deactivated).

{00371  Once in gesture recognition mode, a selection gesture is recognized
{operation 802). The selection gesture may be any of a number of gestures using
one or two hands, one or more fingers, etc. The selection gesture may be a point-
and-swipe gesture, a looping elliptical gesture, spreading hands or fingers to
define a selection area, using gestures to define a first and second point which
may then be used to define two opposite corner points in a rectangular selection
area, or the like. A selected area is tdentified (operation 804} based at least in
part on the selection gesture.

{0038] Based on the selection area defined by the selection gesture, a text
operation is performed {operation 806). The text operation performed may be
controlled by a user input or by user preferences (itern 808). For example, the
user may select the operation from a popup dialog box that appears in the AR
content or verbalize their selection with a voice command. Alternatively, the
user may set preferences to always perform transiation unless overridden.

{003%]  An accelerometer 810 and a gyroscope 812 are used to detect head
movement {operation 8143 AR content is rendered {operation 816} and may be
oriented based on the head movement detected at 814 to maintain a consistent
visual cohesiveness between AR content and the real world. The AR content is
presented to the user at operation 818, The presentation may be ina HMD, on a
smartphone, ot by other display modalities.

{0040]  In some embodiments, one or more eye gaze detection cameras 820
are used to detect the user’s eye gaze {(operation 822). The user’s eye gaze may
be used to validate the object being selected by the selection gesture {operation

804).

o
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{0041} FIG. 9is ablock diagram illustrating system 900 for implementing
text functions in augmented reality, according to an embodiment. The system
900 may include a display 902, a gesture detection module 904, a camera array
906, a text module 908, a presentation module 910, and an optional trigger
detection module 912.

{0042}  The display 902 may be any mechanism to provide a visual
presentation to a user of the system 900 as described above with respect to visual
display unit 702. The display 902 may be configured to display a field of view to
a user of the system. When the display 902 is used in a HMD, the display 902
may be translucent or transparent to allow the user to view the real world
through the display 902, except for any portions where an image or other visual
representation is presented on the display 902. When the display 902 isina
mobile device, such as a tablet or smartphone, the display 902 may be a LCD,
LED, or OLED panel, for example.

{0043]  The gesture detection module 904 may be configured to detect a
selection gesture performed by a user of the system, the selection gesture
defining a selection area in the field of view.

{0044}  Io an embodiment, to detect the selection gesture, the gesture detection
module 904 is to access image data of an arm, finger, or hand motion of the user
captured by the camera array 906 and identify the selection gesture based on the
image data. The image data may be a number of successive images {e.g., video)
over which the gesture is performed.

{0045] In an embodiment, to detect the selection gesture, the gesture detection
module 904 is to access depth image data of an arm, finger, or hand motion of
the user captured by the camera array 906 and identify the selection gesture
based on the depth image data. The depth image data may be a number of
successive images {e.g., video) over which the gesture is performed.

{0046] In an embodiment, to detect the selection gesture, the gesture detection
module 904 is to access motion data from an auxiliary device, the motion data
describing an arm, finger, or hand motion of the user and identify the selection
gesture based on the motion data. In a further embodiment, the auxiliary device
comprises a wearable device. The wearable device may be any type of wearable

device that 1s able to convey motion data indicative of a finger, hand, or arm
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gesture on one or both arms of a user. In various embodiments, the wearable
device comprises a smartwatch or a smart ring.

{06471  In an embodiment, the selection gesture comprises a point-and-swipe
motion, and the selection area comprises a linear character string. A point-and-
swipe motion 1s one where the user initially makes an affirmative pointing
motion followed by a sweep of their finger, hand, or arm. An affirmative
pointing motion 13 one where the user motions with their wrist, hand, and finger,
as if shaking water off of their fingers. The affirmative pointing motion may be
detected by a motion that exceeds a threshold motion based on a threshold
distance moved, a threshold acceleration observed in the motion, or
combinations thereof. The point-and-swipe motion may indicate a line of text, a
single word, or some other linear arrangement of text to operate upon.
Alternatively, the point-and-swipe motion may define a block of text, such as
that shown in the example itllustrated in FIGS. 4A-48.

{0048] In an embodiment, the selection gesture comprises a point-swipe-point
motion, and the selection area comprises a rectangular area including a character
block. The point-swipe-point motion may include a first affirmative pointing
motion, followed by a sweeping or swipe motion, and terminating with a second
affirmative pointing motion. The point-swipe-point motion is illustrated as an
example in FIGS. SA-5B.

{00491  In an embodiment, the selection gesture comprises a point-and-foop
motion, and the selection area comprises a character block. The point-and-loop
motion may include an affirmative pointing motion followed by a sweeping
motion that generally describes a circle or ellipse in space. The sweeping motion
terminates near the location of the affirmative pointing motion, thus completing
the loop. An example of the point-and-loop motion 1s illustrated in FIGS. 6A and
68. Both the point-swipe-point and the point-and-foop gestures may be used to
define a single word, a line of text, or a block of text, in various embodiments.
{0050]  The camera array 906 may be configured to capture an image of the
selection area. The camera array 906 may include one or more cameras able to
capture visible light, infrared, or the like, and may be used as 2D or 3D cameras
(e.g., depth camera). The camera array 906 may configured like camera array

204 or camera array 710, in various embodiments.
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{0051}  The text module 908 may be configured to perform a text operation on
text identified in the image. The presentation module 910 may be configured to
present an indication of the text operation to the user.

{6052}  In an embodiment, to perform the text operation, the text module 908
is to 1dentify a character string from the text identified 0 the image and translate
the word from a first language to a second language. The character string may be
a word, a sentence, ot a paragraph, in various embodiments. In an embodiment,
to present the indication of the text operation, the presentation module 910 is to
display a translation of text identified 10 the image in the field of view and
collocated with the text identified in the image. Text translation may use one or
more dictionaries or other repositories to determine a translation or replacement
phrase for the text in the image. The translation may be a direct translation or
may account for accents, dialects, or local slang. The replacement text or
transiation used may be configurable by the user. Collocated in this disclosure
means near to or overlaid upon the text identitied in the image. The collocated
translated text or replacement text may be produced as an image that fully
obscures the real-world object, or only partially obscures it (e.g., with a
transiucency).

{00531 In an embodiment, to perform the text operation, the text module 908
is to identity a portion from the text identified in the image and copy the portion
from the text identified in the image to a memory buffer, the memory buffer used
for copy and paste operations. In such an embodiment, to present the indication
of the text operation, the presentation module 910 is to display a notification in
the field of view. In a further embodiment, the notification comprises an icon. As
such, the user may see text and is able to capture and paste the text to another
application. For example, the user may observe a recipe that is interesting, and
capture and paste the text of the recipe to a data repository, such as a virtual
notepad, for later access and use. As another example, the user may see a
hyperlink to a business printed on the side of a business vehicle, gesture to select
the hyperlink, open an Internet browser, and paste the hyperlink into an address
field of the browser to navigate to the website. Other types of copy-paste
operations are understood to be within the scope of this disclosure.

{0054] In an embodiment, to perform the text operation, the text module 908

is to identity a portion from the text identified in the image and copy the portion
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from the text identified in the tmage to a memory buffer, the memory butfer used
for copy and paste operations. In such an embodiment, to present the indication
of the text operation, the presentation module 910 is to produce an audible
notification to the user. For example, when the text copy operation is successful,
a high pitch tone 1s played to the user, and when the text copy operation 18
unsuccessful, a low pitch buzz 1s played to the user. Alternatively, a voice may
be used to provide the user a “Copy Successtul” phrase or a “Copy Failed”
phrase, according to the resuit of the operation. Thus, in an embodiment, the
audible notification comprises a voice notification. In another embodiment, the
audible notification comprises a tonal notification.

{0055]  In some embodiments, a trigger event s first detected before the
selection gesture is detected. In other embodiments, the system 900 continually
observes the user’s motions to determine whether a selection gesture occurred.
Using a trigger event may conserve computing and battery power. Thus, in an
embodiment, the trigger detection module is to detect, at the system 900, a
trigger action, the frigger action to initiate a selection gesture detection mode to
detect the selection gesture and capture the selection area. The {rigger action may
be various types of actions performed by the user, such as pressing a button on
the system {e.g., a hard button on the outside of the housing of the system},
performing a specific gesture, using a voice command, using a tapping haptic-
based trigger, sliding a physical switch, or the like. In an embodiment, to detect
the trigger action, the trigger detection module 912 is to detect a trigger gesture
performed by the user. Detecting the trigger gesture may be performed similardy
to detecting the selection gesture.

{0656]  Thus, in an embodiment, to detect the trigger gesture, the trigger
detection module 912 1s to access image data of an arm, finger, or hand motion
of the user and identify the trigger gesture based on the image data. In another
embodiment, to detect the trigger gesture, the trigger detection module 912 15 to
access depth trnage data of an arm, finger, or hand motion of the user and
identify the trigger gesture based on the depth image data. In another
embodiment, to detect the trigger gesture, the trigger detection module 912 is to
access motion data from an auxiliary device, the motion data describing an arm,
finger, or hand motion of the user and identify the trigger gesture based on the
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{00571 In an embodiment, the field of view 1s defined without use of eye gaze
tracking information. Thus, the user is able to select the word, line, or block of
text without actively gazing at the text. Further, many systems that implement
eye gaze tracking use an inward or user-facing camera. As such, systems that do
not use eye gaze tracking for text operations, such as those described herein, may
have design, functional, and economical advantages over systems that include
eye gaze tracking abilities.

{0058]  FIG. 10 1s a tlowchart illustrating a method 1000 of implementing text
functions in augroented reality, according to an embodiment. At block 1002, a
selection gesture performed by a user of a user device is detected at the user
device, the user device displaying a field of view to a user of the user device, and
the selection gesture defining a selection area in the field of view. In an
embodiment, the selection gesture comprises a point-and-swipe motion, and the
selection area comprises a linear character string. In another embodiment, the
selection gesture comprises a point-swipe-point motion, and the selection area
comprises a rectanguiar area including a character block. In another
embodiment, the selection gesture comprises a point-and-loop motion, and the
selection area comprises a character block.

{00597  In an embodiment, detecting the selection gesture comprises capturing
image data of an arm, finger, or hand motion of the user and identifying the
selection gesture based on the image data.

{0060}  Io an embodiment, detecting the selection gesture comprises capturing
depth image data of an arm, finger, or hand motion of the user and identifying
the selection gesture based on the depth image data.

{6061}  In an embodiment, detecting the selection gesture comprises recetving
motion data from an auxiliary device, the motion data describing an arm, tinger,
or hand motion of the user and identifving the selection gesture based on the
motion data.

[0062]  Atblock 1004, an image of the selection area 15 capiured.

{0063]  Atblock 1006, a text operation is performed on text identified in the
image.

{0064]  Atblock 1008, an indication of the text operation is presented via the

user device, to the user.
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{00651  In an embodiment, performing the text operation comprises
identitying a character string from the text identified in the image and translating
the word from a first language to a second language. In such an embodiment,
herein presenting the indication of the text operation comprises displaying a
transiation of text identified in the image in the field of view and collocated with
the text identified in the image. In various embodiments, the character string 1s a
word, a sentence, or a paragraph.

{0066] In an embodiment, performing the text operation comprises
identifying a portion from the text identified 1n the image and copying the
portion from the text identified in the image to a memory buffer, the memory
butter used for copy and paste operations. In such an embodiment, presenting
the indication of the text operation comprises displaying a notification in the
field of view. In a further embodiment, the notification comprises an icon.
{00671 In an embodiment, performing the text operation comprises
identitying a portion from the text identified in the image and copying the
portion from the text identified in the image to a memory butfer, the memory
buffer used for copy and paste operations. In such an embodiment, presenting
the indication of the text operation comprises producing an audible notification
to the user. In an embodiment, the audible notification comprises a voice
notification. In another embodiment, the audible notification comprises a tonal
notification. Combinations of voice and tone may be used.

{0668] In an embodiment, the method 1000 includes detecting, at the user
device, a trigger action, the trigger action to initiate a selection gesture detection
mode to detect the selection gesture and capture the selection area. The trigger
action may be various actions and detecting the trigger action may be performed
i Various ways.

{006%9] In an embodiment, detecting the trigger action comprises detecting a
trigger gesture performed by the user. In a further embodiment, detecting the
trigger gesture comprises capturing image data of an arm, finger, or hand motion
of the user and identifying the trigger gesture based on the image data. In another
embodiment, detecting the trigger gesture comprises capturing depth image data
of an arm, finger, or hand motion of the user and identifying the trigger gesture
based on the depth image data. In another embodiment, wherein detecting the

trigger gesture comprises receiving motion data from an auxiliary device, the
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motion data describing an arm, finger, or hand motion of the user and identifying
the trigger gesture based on the motion data. In an embodiment, detecting the
trigger action comprises detecting a voice command performed by the user.
{0070}  In an embodiment, the field of view 1s defined without use of eye gaze
tracking information,

{0071} Embodiments may be implemented in one or a combination of
hardware, firmware, and software. Embodiments may also be implemented as
instructions stored on a machine-readable storage device, which may be read and
executed by at least one processor to perform the operations described herein. A
machine-readable storage device may include any non-transitory mechanism for
storing information in a form readable by a machine (e.g., a computer). For
exampie, a machine-readable storage device may include read-only memory
(ROM), random-access memory {(RAM), magnetic disk storage media, optical
storage media, flash-memory devices, and other storage devices and media.
{0072} A processor subsystem may be used to execute the instruction on the
machine-readable medium. The processor subsystem may include one or more
processors, each with one or more cores. Additionally, the processor subsystem
may be disposed on one or more physical devices. The processor subsystem may
include one or more specialized processors, such as a graphics processing unit
(GPU), a digital signal processor (DSP), a field programmable gate array
{(FPGA), or a fixed function processor.

{00731  Examples, as described herein, may include, or may operate on, logic
or a number of components, modules, or mechanisms. Modules may be
hardware, software, or firmware communicatively coupled to one or more
processors in order to carry out the operations described heretn. Modules may be
hardware modules, and as such modules may be considered tangible entities
capable of performing specified operations and may be configured or arranged in
a certain manner. In an example, circuits may be arranged (e.g., internally or
with respect to external entities such as other circuits) in a specified manner as a
module. In an example, the whole or part of one or more computer systems {e.g.,
a standalone, client or server computer system) or one or more hardware
processors may be configured by firmware or software {e.g., instructions, an
application portion, or an application) as a module that operates to perform

specified operations. In an example, the software may reside on a machine-
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readable medium. In an example, the software, when executed by the underlying
hardware of the module, causes the hardware to perform the specified
operations. Accordingly, the term hardware module 13 understood to encompass
a tangible entity, be that an entity that is physically constructed, specifically
configured (e.g., hardwired), or temporarily {e.g., transitorily) configured (e g.,
programmed) to operate in a specified manner or to perform part or all of any
operation described herein. Considering examples in which modules are
temporarily configured, each of the modules need not be instantiated at any one
moment in time. For example, where the modules comprise a general-purpose
hardware processor configured using software; the general-purpose hardware
processor may be configured as respective different modules at different times.
Software may accordingly configure a hardware processor, for example, to
constitute a particular module at one instance of time and to constitute a different
module at a different instance of time. Modules may also be software or
firmware modules, which operate to perform the methodologies described
herein.

{0074} FIG. 11 1s a block diagram illustrating a machine in the example form
of a computer system 1100, within which a set or sequence of wnstructions may
be executed to cause the machine to perform any one of the methodologies
discussed herein, according to an example erobodirnent. To alternative
embodiments, the machine operates as a standalone device or may be connected
{e.g., networked) to other machines. In a networked deployment, the machine
may operate in the capacity of either a server or a client machine in server-client
network environments, or it may act as a peer machine in peer-to-peer {or
distributed} network environments. The machine may be an onboard vehicle
system, wearable device, personal computer (PC), a tablet PC, a hybnid tablet, a
personal digital assistant (PDA), a mobtle telephone, or any machine capable of
executing instructions (sequential or otherwise) that specify actions to be taken
by that machine. Further, while only a single machine 1s illustrated, the terro
“machine” shall also be taken to include any collection of machines that
individually or jointly execute a set {or multiple sets) of instructions to perform
any one or more of the methodologies discussed herein. Similarly, the term
“processor-based system” shall be taken to include any set of one or more

machines that are controlled by or operated by a processor (e.g., a computer} to
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individually or jointly execute tnstructions to perform any one or more of the
methodologies discussed herein.

{6075}  Example computer system 1100 includes at least one processor 1102
{e.g., a central processing unit (CPU), a graphics processing unit (GPU) or both,
processor cores, compute nodes, etc.), a main memory 1104 and a static memory
1106, which communicate with each other via a link 1108 {e.g , bus). The
computer systern 1100 may further include a video display unit 1110, an
alphanumeric input device 1112 (e.g, a keyboard), and a user interface (Ul
navigation device 1114 (e g, a mouse). In one embodiment, the video display
unit 1110, input device 1112 and Ul navigation device 1114 are incorporated
into a touch screen display. The computer systemn 1100 may additionally include
a storage device 1116 (e.g., a drive unit}, a signal generation device 1118 (e g, a
speaker), a network interface device 1120, and one or more sensors (not shown),
such as a global posttioning system (GPS) sensor, compass, accelerometer,
gyrometer, magnetometer, or other sensor.

{0076]  The storage device 1116 includes a machine-readable medium 1122
on which 1s stored one or more sets of data structures and instructions 1124 (e g,
software) embodying or utilized by any one or more of the methodologies or
functions described herein. The instructions 1124 may also reside, completely or
at least partially, within the main memory 1104, static memory 1106, and/or
within the processor 1102 during execution thereof by the computer system
1100, with the main memory 1104, static memory 1106, and the processor 1102
also constituting machine-readable media.

{0077]  While the machine-readable medium 1122 is illustrated in an example
embodiment to be a single medium, the term “machine-readable medium” may
include a single medium or multiple media (e.g., a centralized or distributed
database, and/or associated caches and servers) that store the one or more
instructions 1124. The term “machine-readable medium” shall also be taken to
include any tangible medium that is capable of storing, encoding or carrying
instructions for execution by the machine and that cause the machine to perform
any one or more of the methodologies of the present disclosure or that is capable
of storing, encoding or carrying data structures utilized by or associated with
such instructions. The term “machine-readable medium” shall accordingly be

taken to include, but not be limited to, solid-state memories, and optical and
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magnetic media. Specific examples of machine-readable media include non-
volatile memory, including but not limited to, by way of example,
semiconductor memory devices {e.g., elecirically programmable read-only
memory (EPROM), electrically erasable programmable read-only memory
(EEPROM)) and flash memory devices; magnetic disks such as internal hard
disks and removable disks; magneto-optical disks; and CD-ROM and DVD-
ROM disks.

{0078]  The instructions 1124 may further be transmitted or received over a
communications network 1126 using a transmission medium via the network
interface device 1120 utilizing any one of a number of well-known transfer
protocols (e.g., HTTP). Examples of communication networks include a local
area network (LAN}, a wide area network {WAN), the Internet, mobile
telephone networks, plain old telephone (POTS) networks, and wireless data
networks {e.g., Wi-F1, 3G, and 4G LTE/LTE-A or WiMAX networks). The term
“transmission medium” shall be taken to include any intangible medium that is
capable of storing, encoding, or carrying instructions for execution by the
machine, and includes digital or analog communications signals or other

intangible medium to facilitate communication of such software.

Additional Notes & Examples;

{06791  Example 1 includes subject matter (such as a device, apparatus, or
machine) for implementing text functions in augmented reality comprising: a
display to display a field of view to a user of the system; a gesture detection
module to detect a selection gesture performed by a user of the system, the
selection gesture defining a selection area in the field of view; a camera array to
capture an image of the selection area; a text module to perform a text operation
on text identified in the tmage; and a presentation module to present an
indication of the text operation to the user.

{6080} In Example 2, the subject matter of Example 1 may include, wherein
to detect the selection gesture, the gesture detection module 15 to: access image
data of an arm, finger, or hand motion of the user captured by the camera array,
and identify the selection gesture based on the image data.

{0081} In Example 3, the subject matter of any one of Examples 1 to 2 may

include, wherein to detect the selection gesture, the gesture detection module is
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to: access depth image data of an arm, finger, or hand motion of the user
captured by the camera array; and identify the selection gesture based on the
depth tmage data.

{0082} In Example 4, the subject matter of any one of Examples 1 to 3 may
include, wherein to detect the selection gesture, the gesture detection module is
to: access motion data from an auxiliary device, the motion data describing an
arm, finger, or hand motion of the user; and 1dentify the selection gesture based
on the motion data.

{0083] In Example 5, the subject matter of any one of Examples 1 to 4 may
include, wherein the auxiliary device comprises a wearable device.

{0084] In Example 6, the subject matter of any one of Examples 1 to 5 may
include, wherein the wearable device comprises a smartwatch.

{0085} In Example 7, the subject matter of any one of Examples 1 to 6 may
include, wherein the wearable device comprises a smart ring.

{0086] In Example §, the subject matter of any one of Examples 1 to 7 may
include, wherein the selection gesture comprises a point-and-swipe motion, and
the selection area comprises a linear character string.

{0087} In Example 9, the subject matter of any one of Examples 1 to 8 may
include, wherein the selection gesture comprises a point-swipe-point motion, and
the selection area comprises a rectangular area a character block.

{0088] In Example 10, the subject matter of any one of Examples 1 to 9 may
include, wherein the selection gesture comprises a point-and-loop motion, and
the selection area comprises a character block.

{008%] In Example 11, the subject matter of any one of Examples 1 to 10 may
include, wherein to perform the text operation, the text module is to: wdentify a
character string from the text identified in the image; and translate the word from
a first language to a second language, and wherein to present the indication of
the text operation, the presentation module is to: display a translation of text
identified in the image in the field of view and collocated with the text identified
in the image.

{0096] In Example 12, the subject matter of any one of Examples 1 to 11 may
include, wherein the character string is a word.

{0091} In Example 13, the subject matter of any one of Examples 1 to 12 may

include, wherein the character siring is a sentence.
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{0092] In Example 14, the subject matter of any one of Examples 1 10 13 may
include, wherein the character string is a paragraph.

{00931  In Example 15, the subject matter of any one of Examples 1 to 14 may
include, wherein to perform the text operation, the text module 1s to: identify a
portion from the text identified in the image; and copy the portion from the text
identified in the image to a memory butfer, the memory butter used for copy and
paste operations, and wherein to present the indication of the text operation, the
presentation module is to: display a notification in the field of view.

{0094] In Example 16, the subject matter of any one of Examples 1 to 15 may
include, wherein the notification comprises an icon.

{0095]  In Example 17, the subject matter of any one of Examples 1 to 16 may
include, wherein to perform the text operation, the text module is to: wdentify a
portion from the text identified in the image; and copy the portion from the text
identified in the image to a memory butfer, the memory butfer used for copy and
paste operations, and wherein to present the indication of the text operation, the
presentation module is to: produce an audible notification to the user.

{0096] In Example 18, the subject matter of any one of Examples 1 to 17 may
include, wherein the audible notification comprises a voice notification.

00971 In Example 19, the subject matter of any one of Examples 1 t0 18 may
include, wherein the audible notification comprises a tonal notification.

{0098}  In Example 20, the subject matter of any one of Examples 1 to 19 may
include, a trigger detection module to detect, at the system, a trigger action, the
trigger action to initiate a selection gesture detection mode to detect the selection
gesture and capture the selection area.

{06991  In Example 21, the subject matter of any one of Examples 1 to 20 may
include, wherein to detect the trigger action, the trigger detection module s to
detect a trigger gesture performed by the user,

{00100] In Example 22, the subject matter of any one of Examples 1 to 21 may
include, wherein to detect the trigger gesture, the trigger detection module 15 to:
access image data of an arm, finger, or hand motion of the user; and identify the
trigger gesture based on the image data.

{00101} In Example 23, the subject matter of any one of Examples 1 t0 22 may

include, wherein to detect the trigger gesture, the trigger detection module is to:
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access depth tmage data of an arm, finger, or hand motion of the user; and
identify the trigger gesture based on the depth image data.

{00102]  In Example 24, the subject matter of any one of Examples 1 to 23 may
include, wherein to detect the trigger gesture, the trigger detection module 1s to:
access motion data from an auxiliary device, the motion data describing an arm,
finger, or hand motion of the user; and identity the trigger gesture based on the
motion data.

{00103} In Example 25, the subject matter of any one of Examples 1 to 24 may
include, wherein the auxiliary device comprises a wearable device.

{00104} In Example 206, the subject matter of any one of Examples 1 t0 25 may
include, wherein the wearable device comprises a smartwatch.

{00105]  In Example 27, the subject matter of any one of Examples 1 to 26 may
include, wherein the wearable device comprises a smart ring.

{00106} In Example 28, the subject matter of any one of Examples 1 10 27 may
include, wherein to detect the trigger action, the trigger detection module is to
detect a voice command performed by the user.

{00107} In Example 29, the subject matter of any one of Examples 1 to 28 may
include, wherein the field of view is defined without use of eye gaze tracking
information.

{60108] Example 30 includes subject matter (such as a roethod, means for
performing acts, machine readable medium including instructions that when
performed by a machine cause the machine to performs acts, or an apparatus to
perform} for implementing text functions in augmented reality comprising:
detecting, at a user device, a selection gesture performed by a user of the user
device, the user device displaying a field of view to a user of the user device, and
the selection gesture defining a selection area in the field of view; capturing an
image of the selection area; performing a text operation on text identified in the
image; and presenting, via the user device, an indication of the text operation to
the user.

{00109} In Example 31, the subject matter of Example 30 may include,
wherein detecting the selection gesture comprises: capturing image data of an
arm, finger, or hand motion of the user; and identifying the selection gesture

based on the image data.
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{0011¢] In Example 32, the subject matter of any one of Examples 30 t0 31
may include, wherein detecting the selection gesture comprises: capturing depth
image data of an arm, finger, or hand motion of the user; and identifying the
selection gesture based on the depth image data.

{00111] o Exarople 33, the subject matter of any one of Examples 30 to 32
may include, wherein detecting the selection gesture comprises: receiving
motion data from an auxiliary device, the motion data describing an arm, finger,
or hand motion of the user; and identifying the selection gesture based on the
motion data.

{00112} In Example 34, the subject matter of any one of Examples 30 to 33
may include, wherein the selection gesture comprises a point-and-swipe motion,
and the selection area comprises a linear character string,

{60113] In Example 35, the subject matter of any one of Examples 30 to 34
may include, wherein the selection gesture comprises a point-swipe-point
motion, and the selection area comprises a rectangular area a character block
{00114] In Example 36, the subject matter of any one of Examples 30 to 35
may include, wherein the selection gesture comprises a point-and-loop motion,
and the selection area comprises a character block.

i00115] In Example 37, the subject matter of any one of Examples 30 to 36
may include, wherein performing the text operation comprises: identitying a
character string from the text identified in the image; and translating the word
from a first language to a second language, and wherein presenting the indication
of the text operation comprises: displaying a translation of text identified in the
image in the field of view and collocated with the text identified in the image.
{60116] In Example 38, the subject matter of any one of Examples 30 to 37
may include, wherein the character string is a word.

{06117] In Example 39, the subject matter of any one of Examples 30 to 38
may include, wherein the character string is a sentence.

{60118] In Example 40, the subject matter of any one of Examples 30 to 39
may include, wherein the character string is a paragraph.

{00119] Io Exarople 41, the subject matter of any one of Examples 30 to 40
may include, wherein performing the text operation comprises: identifying a
portion from the text identified in the image; and copying the portion from the

text identified in the image to a memory buffer, the memory buffer used for copy
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and paste operations; and wherein presenting the indication of the text operation
comprises: displaying a notification in the field of view.
{00128] In Example 42, the subject matter of any one of Examples 30 to 41

may include, wherein the notification comprises an icon.

W

{06121} In Example 43, the subject matter of any one of Examples 30 to 42
may include, wherein performing the text operation comprises: identitying a
portion from the text identified in the image; and copying the portion from the
text identified in the image to a memory buffer, the memory buffer used for copy
and paste operations; and wherein presenting the indication of the text operation
10 comprises: producing an audible notification to the user.
100122] In Example 44, the subject matter of any one of Examples 30 to 43
may include, wherein the audible notification comprises a voice notification.
{00123} In Example 45, the subject matter of any one of Examples 30 to 44
may include, wherein the audible notification comprises a tonal notification.
1S j08124] In Example 46, the subject matter of any one of Examples 30 to 45
may include, detecting, at the user device, a trigger action, the trigger action to
initiate a selection gesture detection mode to detect the selection gesture and
capture the selection area.
i00125] In Example 47, the subject matter of any one of Examples 30 to 46
20 may include, wherein detecting the trigger action comprises detecting a trigger
gesture performed by the user.
{06126] In Example 48, the subject matter of any one of Examples 30 to 47
may include, wherein detecting the trigger gesture comprises: capturing image
data of an arm, finger, or hand motion of the user; and identifying the trigger
25  gesture based on the image data.
{00127} In Example 49, the subject matter of any one of Examples 30 to 48
may include, wherein detecting the trigger gesture comprises: capturing depth
image data of an arm, finger, or hand motion of the user; and 1dentifying the
trigger gesture based on the depth image data.
30 {00128] In Example 50, the subject matter of any one of Examples 30 to 49
may include, wherein detecting the trigger gesture comprises: receiving motion
data from an auxiliary device, the motion data describing an arm, finger, or hand

motion of the user; and identifying the trigger gesture based on the motion data.
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{00129] In Example 51, the subject maiter of any one of Examples 30 to 50
may include, wherein the auxiliary device comprises a wearable device.
{00130] In Example 52, the subject matter of any one of Examples 30 to 51
may include, wherein the wearable device comprises a smartwatch.

{00131] o Exarople 53, the subject matter of any one of Examples 30 to 52
may include, wherein the wearable device comprises a smart ring,

[60132] In Example 54, the subject matter of any one of Examples 30 to 53
may include, wherein detecting the trigger action comprises detecting a voice
command performed by the user.

{00133} In Example 55, the subject matter of any one of Examples 30 to 54
may include, wherein the field of view 15 defined without use of eye gaze
tracking information.

{00134] Example 56 includes at least one machine-readable medium including
instructions, which when executed by a machine, cause the machine to perform
operations of any of the Exarmples 30-55.

{00135] Example 57 includes an apparatus comprising means for performing
any of the Examples 30-55.

{00136] Example 58 includes subject matter (such as a device, apparatus, or
machine} for implementing text functions in augmented reality comprising:
means for detecting, at a user device, a selection gesture performed by a user of
the user device, the user device displaying a field of view to a user of the user
device, and the selection gesture defining a selection area in the field of view;
means for capturing an image of the selection area;, means for performing a text
operation on text identified in the image; and means for presenting, via the user
device, an indication of the text operation to the user.

{00137} In Example 59, the subject matter of Example 58 may include,
wherein the means for detecting the selection gesture comprise: means for
capturing tmage data of an arm, finger, or hand motion of the user; and means
for identifying the selection gesture based on the image data.

{60138] In Example 60, the subject matter of any one of Examples 58 to 59
may include, wherein the means for detecting the selection gesture comprise:
means for capturing depth image data of an arm, finger, or hand motion of the
user, and means for identifying the selection gesture based on the depth image

data.
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{00139] In Example 61, the subject matter of any one of Examples 58 to 60
may include, wherein the means for detecting the selection gesture comprise
means for: means for receiving motion data from an auxiliary device, the motion
data describing an arm, finger, or hand motion of the user; and means for
identifying the selection gesture based on the rootion data.

{00140] In Example 62, the subject matter of any one of Examples 58 to 61
may include, wherein the selection gesture comprises a point-and-swipe motion,
and the selection area comprises a linear character string.

{00141] o Exarople 63, the subject matter of any one of Examples 58 to 62
may include, wherein the selection gesture comprises a point-swipe-point
motion, and the selection area comprises a rectangular area a character block
{00142] In Example 64, the subject matter of any one of Examples 58 to 63
may include, wherein the selection gesture comprises a point-and-loop motion,
and the selection area comprises a character biock.

{00143] In Example 65, the subject matter of any one of Examples 58 to 64
may include, wherein the means for performing the text operation comprise:
means for identifying a character string from the text identified in the image; and
means for translating the word from a first language to a second language, and
wherein presenting the indication of the text operation comprises: means for
displaying a translation of text identified in the image in the field of view and
coliocated with the text identified in the image.

{00144] o Examople 66, the subject matter of any one of Examples 58 to 65
may include, wherein the character string is a word.

{00145] In Example 67, the subject matter of any one of Examples 58 to 66
may include, wherein the character string is a sentence.

{00146] In Example 68, the subject matter of any one of Examples 58 to 67
may include, wherein the character siring is a paragraph.

{00147] In Example 69, the subject matter of any one of Examples 58 to 68
may include, wherein the means for performing the text operation comprise:
means for identifying a portion from the text identified in the image; and means
for copying the portion from the text identified in the 1mage to a memory buffer,
the memory buffer used for copy and paste operations; and wherein presenting
the indication of the text operation comprises: displaying a notification in the

field of view.
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{00148] In Example 70, the subject matter of any one of Examples 58 to 69
may include, wherein the notification comprises an icon.

{00149] In Example 71, the subject matter of any one of Examples 58 to 70
may include, wherein performing the text operation comprises: identifying a
portion from the text identified in the image; and copying the portion from the
text identified in the image to a memory butfer, the memory bufter used for copy
and paste operations; and wherein the means for presenting the indication of the
text operation comprises: means for producing an audible notification to the
user.

00156} In Example 72, the subject matter of any one of Examples 58 to 71
may include, wherein the audible notification comprises a voice notification.
{00151] In Example 73, the subject matter of any one of Examples S8 to 72
may include, wherein the audible notification comprises a tonal notification.
{00152] In Example 74, the subject matter of any one of Examples 58 10 73
may include, means for detecting, at the user device, a trigger action, the trigger
action to initiate a selection gesture detection mode to detect the selection
gesture and capture the selection area.

{00153] Io Examople 75, the subject matter of any one of Examples 58 to 74
may include, wherein the means for detecting the trigger action comprise means
for detecting a trigger gesture performed by the user.

{60154] In Example 76, the subject matter of any one of Examples 58 to 75
may include, wherein the means for detecting the trigger gesture comprise:
means for capturing image data of an arm, finger, or hand motion of the user;
and means for identifying the trigger gesture based on the image data.

{00155] In Example 77, the subject matter of any one of Examples 58 to 70
may include, wherein the means for detecting the trigger gesture comprise:
means for capturing depth image data of an arm, finger, or hand motion of the
user, and means for identifying the trigger gesture based on the depth image
data.

{60156] In Example 78, the subject matter of any one of Examples 58 to 77
may include, wherein the means for detecting the trigger gesture comprise:
means for receiving motion data from an auxiliary device, the motion data
describing an arm, finger, or hand motion of the user; and means for identifying

the trigger gesture based on the motion data.
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{00157] In Example 79, the subject matter of any one of Examples 58 t0 78
may include, wherein the auxiliary device comprises a wearable device.

{60158] In Example 80, the subject matter of any one of Examples 58 to 79
may include, wherein the wearable device comprises a smartwatch.

{00159] Io Exarople 81, the subject matter of any one of Examples 58 to 80
may include, wherein the wearable device comprises a smart ring,

{60160] In Example 82, the subject matter of any one of Examples 58 to 81
may include, wherein the means for detecting the trigger action comprise means
for detecting a voice command performed by the user.

{00161} In Example 83, the subject matter of any one of Examples 58 to 82
may include, wherein the field of view 15 defined without use of eye gaze
tracking information.

{00162} Example 84 includes subject matter (such as a device, apparatus, or
machine} for implementing text functions in augmented reality comprising:
display a field of view to a user of the system; detect a selection gesture
performed by a user of the system, the selection gesture defining a selection area
in the field of view; capture an image of the selection area; perform a text
operation on text identified in the tmage; and present an indication of the text
operation to the user.

{60163] In Example 85, the subject matter of Example 84 may include,
wherein the instructions to detect the selection gesture comprise instructions to:
access image data of an arm, finger, or hand motion of the user captured by the
camera array; and identify the selection gesture based on the image data.
{00164] In Example 86, the subject matter of any one of Examples 84 to 85
may include, wherein the instructions to detect the selection gesture comprise
instructions to; access depth image data of an arm, finger, or hand motion of the
user captured by the camera array; and identify the selection gesture based on the
depth image data.

{60165] In Example 87, the subject matter of any one of Examples 84 to 86
may include, wherein the instructions to detect the selection gesture comprise
mstructions to; access motion data from an auxiliary device, the motion data
describing an arm, finger, or hand motion of the user; and identify the selection

gesture based on the motion data.
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{00166] In Example 88, the subject matter of any one of Examples 84 to 87
may include, wherein the auxiliary device comprises a wearable device.
{60167] In Example 89, the subject matter of any one of Examples 84 to 88

may include, wherein the wearable device comprises a smartwatch.

W

{00168} In Example 90, the subject matter of any one of Examples 84 to 89

may include, wherein the wearable device comprises a smart ring,

{60169] In Example 91, the subject matter of any one of Examples 84 to 90

may include, wherein the selection gesture comprises a point-and-swipe motion,

and the selection area comprises a linear character string.

10 i8817¢] In Example 92, the subject matter of any one of Examples &4 to 91
may include, wherein the selection gesture comprises a point-swipe-point
motion, and the selection area comprises a rectangular area a character block.
{00171} In Example 93, the subject matter of any one of Examples 84 to 92
may include, wherein the selection gesture comprises a point-and-loop motion,

1S and the selection area comprises a character block.

{00172] In Example 94, the subject matter of any one of Examples 84 to 93
may include, wherein the instructions to perform the text operation comprise
instructions to: wdentify a character string from the text identified in the image;
and transiate the word from a first language to a second language, and wherein to

20 present the indication of the text operation, the presentation module 15 to: display
a translation of text identified in the image in the field of view and collocated
with the text identified 1n the tmage.

{00173] In Example 95, the subject matter of any one of Examples 84 to0 94
may include, wherein the character string 15 a word.

25 [06174] In Example 96, the subject matter of any one of Examples 84 to 95
may include, wherein the character string is a sentence.

{00175] In Example 97, the subject matter of any one of Examples 84 to 96
may include, wherein the character string is a paragraph.
{60176] In Example 98, the subject matter of any one of Examples 84 to 97

30  may include, wherein the instructions to perform the text operation comprise

instructions to: identify a portion from the text identified in the image; and copy

the portion from the text identified in the image to a memory buffer, the memory

butter used for copy and paste operations, and wherein the instructions to present
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the indication of the text operation comprise instructions to: display a
notification in the field of view.

{60177] In Example 99, the subject matter of any one of Examples 84 to 98
may include, wherein the notification comprises an icon.

{06178} In Example 100, the subject matier of any one of Examples 84 to 99
may include, wherein the instructions to perform the text operation comprise
instructions to: identify a portion from the text identified in the image; and copy
the portion from the text identified in the image to a memory buffer, the memory
buffer used for copy and paste operations, and wherein the instructions to present
the indication of the text operation comprise instructions to: produce an audible
notification to the user.

{06179] In Example 101, the subject matter of any one of Examples 84 to 100
may include, wherein the audible notification comprises a voice notification.
{0018¢] In Example 102, the subject matter of any one of Examples 84 to 101
may include, wherein the audible notification comprises a tonal notification.
{60181] In Example 103, the subject matter of any one of Examples 84 to 102
may include, instructions to detect, at the system, a trigger action, the trigger
action to initiate a selection gesture detection mode to detect the selection
gesture and capture the selection area.

{60182] In Example 104, the subject matter of any one of Examples 84 to 103
may include, wherein the instructions to detect the trigger action comprise
instructions to detect a trigger gesture performed by the user.

{00183] In Example 105, the subject matter of any one of Examples 84 to 104
may include, wherein the instructions to detect the trigger gesture comprise
instructions to: access image data of an arm, finger, or hand motion of the user;
and identity the trigger gesture based on the image data.

{00184] In Example 106, the subject matter of any one of Examples 84 to 105
may include, wherein the instructions to detect the trigger gesture comprise
instructions to: access depth image data of an arm, finger, or hand motion of the
user; and identify the trigger gesture based on the depth image data.

{06183} In Example 107, the subject matter of any one of Exaruples 84 to 106
may include, wherein the instructions to detect the trigger gesture comprise

instructions to: access motion data from an auxiliary device, the motion data
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describing an arm, finger, or hand motion of the user; and identify the trigger
gesture based on the motion data.

{60186] In Example 108, the subject matter of any one of Examples 84 to 107
may include, wherein the auxiliary device comprises a wearable device.
{00187] o Example 109, the subject matter of any one of Examples 84 to 108
may include, wherein the wearable device comprises a smartwatch.

{60188] In Example 110, the subject matter of any one of Examples 84 to 109
may include, wherein the wearable device comprises a smart ring,

{00189] Io Example 111, the subject matier of any one of Exaruples 84 to 110
may include, wherein the instructions to detect the trigger action comprise
instructions to detect a voice command performed by the user.

{60190] In Example 112, the subject matter of any one of Examples 84 to 111
may include, wherein the field of view is defined without use of eve gaze
tracking information.

{00191} The above detailed description includes references to the
accompanying drawings, which form a part of the detatled description. The
drawings show, by way of illustration, specific embodiments that may be
practiced. These embodiments are also referred to herein as “examples.” Such
examples may include elements in addition to those shown or described.
However, also contemplated are examples that include the elements shown or
described. Moreover, also contemplated are examples using any combination or
permutation of those elements shown or described {(or one or more aspecis
thereof}, either with respect to a particular example {or one or more aspects
thereof), or with respect to other examples {or one or more aspects thereot)
shown or described herein.

{00192} Publications, patents, and patent documents referred to in this
document are incorporated by reference herein in their entirety, as though
individually incorporated by reference. In the event of inconsistent usages
between this document and those documents so incorporated by reference, the
usage in the incorporated reference(s) are supplementary to that of this
document; for irreconcilable inconsistencies, the usage in this document
controls.

{00193] In this document, the terms “a” or “an” are used, as is common in

patent documents, to include one or more than one, independent of any other
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instances or usages of “at least one” or “one or more.” In this document, the term
“or” 1s used to refer to a nonexclusive or, such that “A or B” includes “ A but not
B,” “Bbut not A,” and “A and B,” unless ctherwise indicated. In the appended
claims, the terms “including” and “in which” are used as the plain-English
equivalents of the respective terms “comprising” and “wherein.” Also, in the
following claims, the terms “including” and “comprising” are open-ended, that
is, a system, device, article, or process that includes elements in addition to those
listed after such a term in a claim are still deemed to fall within the scope of that
claim. Moreover, in the following clairus, the terms “first,” “second,” and
“third,” etc. are used merely as labels, and are not intended to suggest a
numerical order for their objects.

{06194] The above description is intended to be tllustrative, and not restrictive.
For example, the above-described examples (or one or more aspects thereof)
may be used in combination with others. Other embodiments may be used, such
as by one of ordinary skill in the art upon reviewing the above description. The
Abstract is to allow the reader to quickly ascertain the nature of the technical
disclosure. It is submitted with the understanding that 1t will not be used to
interpret ot limit the scope or meaning of the claims. Also, in the above Detailed
Description, various features may be grouped together to streamline the
disclosure. However, the claims may not set forth every feature disclosed herein
as embodiments may feature a subset of said features. Further, embodiments
may include fewer features than those disclosed in a particular example. Thus,
the following claims are hereby incorporated into the Detatled Description, with
a claim standing on its own as a separate embodiment. The scope of the
embodiments disclosed herein is to be determined with reference to the
appended claims, along with the full scope of equivalents to which such claims

are entitled.
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CLAIMS

What is claimed is:

L. A systerm for implementing text functions in augmented reality, the

W

5ystem comprising:

a display to display a field of view to a user of the system,;

a gesture detection module to detect a selection gesture performed by a
user of the system, the selection gesture defining a selection area in the field of
view;

10 a camera array to capture an image of the selection area;

a text module to perform a text operation on text identified in the image;

and
a presentation module to present an indication of the text operation to the
user.
15
2. The system of claim 1, wherein to detect the selection gesture, the
gesture detection module is to:
access image data of an arm, finger, or hand motion of the user captured
by the camera array; and
20 identify the selection gesture based on the image data.

3. The system of claim 1, wherein to detect the selection gesture, the
gesture detection module 15 to:
access depth image data of an arm, finger, or hand motion of the user
25  captured by the camera array, and

identity the selection gesture based on the depth image data.

4. The system of claim 1, wherein to detect the selection gesture, the
gesture detection module is to:

30 access motion data from an auxiliary device, the motion data describing
an arm, finger, or hand motion of the user; and

identify the selection gesture based on the motion data.
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5. The system of claim 4, wherein the auxiliary device comprises a

wearable device.

6. The system of claim 5, wherein the wearable device comprises a
5 smartwatch.
7. The system of claim 5, wherein the wearable device comprises a smart
fing.
10 8. The system of any of claims 1-4, wherein the selection gesture comprises

a point-and-swipe motion, and the selection area comprises a linear character

string.

9. The system of any of claims 1-4, wherein the selection gesture comprises
1S a point-swipe-point motion, and the selection area comprises a rectangular area

including a character block.

10.  The system of any of claims 1-4, wherein the selection gesture comprises

a point-and-loop motion, and the selection area comprises a character block.

11 The system of claim 1, wherein to perform the text operation, the text
module 15 to:
identify a portion from the text identified in the image; and
copy the portion from the text identified in the image to a memory butter,
25  the memory buffer used for copy and paste operations, and
wherein to present the indication of the text operation, the presentation
module is to:

display a notification in the field of view.

30 12, The system of claim 11, wherein the notification comprises an icon.

13. The system of claim 1, wherein to perform the text operation, the text
module is to:

identify a portion from the text identified in the image; and
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copy the portion from the text identified in the image to a memory buffer,
the memory buffer used for copy and paste operations, and

wherein to present the indication of the text operation, the presentation
module is to:

produce an audible votification to the user.

14, The system of claim 1, wherein the field of view is defined without use

of eye gaze tracking information.

15, A method of implementing text functions in augmented reality, the
method comprising:

detecting, at a user device, a selection gesture performed by a user of the
user device, the user device displaving a field of view to a user of the user
device, and the selection gesture defining a selection area in the field of view,

capturing an image of the selection area;

performing a text operation on text tdentified in the image; and

presenting, via the user device, an indication of the text operation to the

user.
16. The method of claim 15, wherein detecting the selection gesture
comprises:

capturing depth image data of an arm, finger, or hand motion of the user;
and

identifying the selection gesture based on the depth image data.
17 The method of claim 15, wherein detecting the selection gesture
CoOmprises:

recetving motion data from an auxiliary device, the motion data
describing an arm, finger, or hand motion of the user; and

identifying the selection gesture based on the motion data.

18. The method of claim 15, wherein the selection gesture comprises a point-

and-swipe motion, and the selection area comprises a linear character string.
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19 The method of claim 15, wherein the selection gesture comprises a point-
swipe-point motion, and the selection area comprises a rectangular area

including a character block.

20. The method of ¢laim 15, wherein the selection gesture comprises a point-

and-loop motion, and the selection area comprises a character block,

21 The method of claim 15, wherein performing the text operation
COMPrises:

identifying a portion from the text identified in the image; and

copying the portion from the text identified in the image to a memory
buffer, the memory buffer used for copy and paste operations; and

wherein presenting the indication of the text operation comprises:

producing an audible notification to the user.

22. The method of claim 21, wherein the audible notification comprises a

voice notification.

23, The method of claim 21, wherein the audible notification comprises a

tonal notification.

24, Atleast one machine-readable medium tncluding instructions, which
when executed by a machine, cause the machine to perform operations of any of

the methods of claims 15-23.

25, An apparatus comprising means for performing any of the methods of

claims 15-23,

PCT/US2016/060138
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