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(57) ABSTRACT

Example methods, apparatuses and systems are disclosed for
providing a device for capturing a barcode image within an
augmented reality environment. An example method
includes detecting a target object within a field of view of an
augmented reality viewing device. The method further
includes rendering an image of a scanning device within the
field of view of the augmented reality viewing device, and
rendering a scanning area within the field of view of the
augmented reality viewing device. Further, a camera asso-
ciated with the augmented reality viewing device captures
an image of a barcode located on the target object. Corre-
sponding apparatuses, systems, and computer program prod-
ucts are also provided.
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SCANNING DEVICE

TECHNOLOGICAL FIELD

[0001] Example embodiments of the present invention
relate generally to barcode scanning devices and, more
particularly, to methods and apparatuses that provide for
barcode scanning within an augmented reality system envi-
ronment.

BACKGROUND

[0002] The use of barcodes and other scannable images
has proven to be an effective and popular approach to
labeling and identifying products. In many situations involv-
ing barcodes, handheld scanning devices are used to read the
barcode and convey the barcode information to a system
capable of decoding the barcode and accessing the informa-
tion associated with the barcode.

[0003] Applicant has identified a number of technical
challenges associated with conventional barcode scanning
systems and other associated systems and methods. Through
applied effort, ingenuity, and innovation, many of these
identified challenges have been overcome by developing
solutions that are included in embodiments of the present
invention, many examples of which are described in detail
herein.

SUMMARY

[0004] In many environments and situations involving the
use, detection, and scanning of barcode images, a handheld
scanning device is operated by a user to read or otherwise
capture the barcode image and to convey the barcode image
information to a system capable of decoding and/or other-
wise processing the barcode image information. In some
environments, the reliance on a handheld scanner results in
an unwieldy, cumbersome, inefficient, and time-consuming
series of operations. For example, in a warehouse environ-
ment where a user is responsible for acquiring multiple
items distributed throughout the area of the warehouse, a
user may not be able to devote a hand to carrying and
operating a handheld scanner, particularly if two hands are
necessary to position an item for scanning, maneuver a cart
or other vehicle through the warehouse, operate other equip-
ment, or otherwise safely perform other essential tasks. As
such, a user may be forced to regularly put down the
handheld scanner and risk misplacing or forgetting the
scanner, or to attempt maneuvers that may place the user at
risk for injury and/or the item or scanner at risk for damage.
These challenges are compounded in situations where, in
addition to a handheld scanner, a user must carry and use
additional equipment to interpret the information derived
from a scanned barcode.

[0005] To address these and other technical challenges,
example embodiments of the invention disclosed herein
involve the use of an augmented reality viewing system,
such as a binocular augmented reality headset, for example,
to render an image of a barcode scanner in the field of view
of the user and, through the operation of a camera integrated
into and/or otherwise associated with the augmented reality
viewing system, capture the image of a barcode located on
a target object within the field of view of the user.

[0006] In a first example embodiment, a method is pro-
vided for capturing a barcode image within an augmented
reality environment. The method may include detecting a
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target object within a field of view of an augmented reality
viewing device, such as, but not limited to, a binocular
augmented reality headset. The method may further include
rendering an image of a scanning device within the field of
view of the augmented reality viewing device. Further, the
method may include rendering a scanning area within the
field of view of the augmented reality viewing device. In
some embodiments, the augmented reality viewing device
may have a camera associated with the augmented reality
viewing device. In such embodiments, the method may
include capturing an image of a barcode located on the target
object by the camera associated with the augmented reality
viewing device.

[0007] In some embodiments, rendering the image of the
scanning device, as described above, may include rendering
a three-dimensional image of the scanning device.

[0008] In some embodiments, rendering the scanning area
within the field of view of the augmented reality viewing
device, as described above, may include rendering a repre-
sentation of an active read area of the camera associated with
the augmented reality viewing device. Further, the method
may further include rendering the representation of the
active read area of the camera in a first color. The method
may further include determining if the target object is
located within the active read area of the camera, and based,
at least in part on determining that the target object is located
within the active read area of the camera, rendering the
representation of the active read area of the camera in a
second color.

[0009] In some embodiments, capturing the image of the
barcode, as described above, may include removing the
image of the scanning device from the field of view. Addi-
tionally or alternatively, capturing the image of the barcode
may cause an audible sound to be emitted from the aug-
mented reality viewing device.

[0010] In a further embodiment, the augmented reality
viewing device may include a binocular augmented reality
headset.

[0011] In another example embodiment, an apparatus is
provided for capturing a barcode image within an aug-
mented reality environment. The apparatus may include a
processor for detecting a target object within a field of view
of the apparatus. The processor may render an image of a
scanning device within the field of view of the apparatus.
Further, the processor may render a scanning area within the
field of view of the apparatus. In some embodiments, the
apparatus may have a camera associated with apparatus. In
such embodiments, the processor may cause the camera to
capture an image of a barcode located on a target object.

[0012] In some embodiments, rendering the image of the
scanning device, as described above, may include rendering
a three-dimensional image of the scanning device.

[0013] In some embodiments, rendering the scanning area
within the field of view of the apparatus, as described above,
may include rendering a representation of an active read area
of the camera associated with the apparatus. Further, the
processor may render the representation of the active read
area of the camera in a first color. The processor may further
determine if the target object is located within the active read
area of the camera, and, based at least in part on determining
that the target object is located within the active read area of
the camera, may render the representation of the active read
area of the camera in a second color.
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[0014] In some embodiments, capturing the image of the
barcode, as described above, may include removing the
image of the scanning device from the field of view. Addi-
tionally or alternatively, capturing the image of the barcode
may cause an audible sound to be emitted from the appa-
ratus.

[0015] In another example embodiment, a computer pro-
gram product having non-transitory computer-readable stor-
age medium is provided. The non-transitory computer-
readable storage medium includes computer-executable
program code stored therein. Further, the computer-execut-
able program code may include program code instructions
for capturing a barcode image within an augmented reality
environment. The computer program product may include
program code instructions to detect a target object within a
field of view of the augmented reality viewing device. The
computer program product may further include program
code instructions to render an image of a scanning device
within the field of view of the augmented reality viewing
device, render a scanning area within the field of view of the
augmented reality viewing device, and capture, by a camera
associated with the augmented reality viewing device, an
image of a barcode located on a target object.

[0016] Insomeembodiments, the computer program prod-
uct may further include program code instructions to render
a three-dimensional image of the scanning device.

[0017] Insomeembodiments, the computer program prod-
uct may further include program code instructions to render
a representation of an active read area of the camera asso-
ciated with the augmented reality viewing device. Further,
the computer program product may include program code
instructions to render the representation of the active read
area of the camera in a first color, determine if the target
object is located within the active read area of the camera,
and, based at least in part on determining that the target
object is located within the active read area of the camera,
render the representation of the active read area of the
camera in a second color.

[0018] Insome embodiments, the computer program prod-
uct may include program code instructions to removing the
image of the scanning device from the field of view on
capturing the image of the barcode. Additionally or alterna-
tively, the computer program product may include program
code instructions to cause an audible sound to be emitted
from the apparatus on capturing the image of the barcode.
[0019] In yet another embodiment, a system for capturing
a barcode image within an augmented reality environment is
provided. The system may include an augmented reality
viewing device having a processor for detecting a target
object within a field of view of the augmented reality
viewing device. The processor may render an image of a
scanning device within the field of view of the augmented
reality viewing device. Further, the processor may render a
scanning area within the field of view of the augmented
reality viewing device. In some embodiments, the system
may include a camera associated with the augmented reality
viewing device. In such embodiments, the camera may
capture an image of a barcode located on a target object.
[0020] The above summary is provided merely for pur-
poses of summarizing some example embodiments to pro-
vide a basic understanding of some aspects of the invention.
Accordingly, it will be appreciated that the above-described
embodiments are merely examples and should not be con-
strued to narrow the scope or spirit of the invention in any
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way. It will be appreciated that the scope of the invention
encompasses many potential embodiments in addition to
those here summarized, some of which will be further
described below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Having described certain example embodiments of
the present disclosure in general terms above, reference will
now be made to the accompanying drawings, which are not
necessarily drawn to scale.

[0022] FIG.1 is a system diagram illustrating aspects of an
example implementation an example embodiment described
herein.

[0023] FIG. 2 is an illustration of an example view that
may be presented to a user in accordance with an example
implementation of an example embodiment described
herein.

[0024] FIG. 3 is a schematic block diagram illustrating
aspects of an example implementation in accordance with an
example embodiment described herein.

[0025] FIG. 4 is a schematic block diagram of an example
apparatus and related circuitry embodying an augmented
reality viewing device that may perform operations in accor-
dance with some example embodiments described herein.
[0026] FIG. 5 illustrates a flowchart describing example
operations performed by an augmented reality viewing
device, in accordance with some example embodiments
described herein.

DETAILED DESCRIPTION

[0027] Some embodiments of the present invention will
now be described more fully hereinafter with reference to
the accompanying drawings, in which some, but not all
embodiments of the inventions are shown. Indeed, these
inventions may be embodied in many different forms and
should not be construed as limited to the embodiments set
forth herein; rather, these embodiments are provided so that
this disclosure will satisfy applicable legal requirements.
Like numbers refer to like elements throughout. As used
herein, the terms “data,” “content,” “information,” and simi-
lar terms may be used interchangeably to refer to data
capable of being transmitted, received, and/or stored in
accordance with embodiments of the present invention.
Thus, use of any such terms should not be taken to limit the
spirit and scope of embodiments of the present invention.
[0028] The word “exemplary,” when used herein, is
intended to mean “serving as an example, instance, or
illustration.” Any implementation described herein as
“exemplary” is not necessarily preferred or advantageous
over other implementations.

[0029] The term “augmented reality” is used herein to
refer to a composite view presented to a view that includes
generated images and/or text that are superimposed on the
user’s view of the existing environment. In this regard, some
augmented reality implementations include, but are not
limited to, the superimposition or other application of gen-
erated text and/or images onto a live video stream captured
by a camera that is aligned with a user’s field of view. Some
augmented reality implementation include, but are not lim-
ited to, the superimposition of text or images on a display
that allows the user to simultaneously view the superim-
posed content and the surrounding environment. The term
“augmented reality viewing device” is used herein to refer to
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any device configured to present augmented reality content
to a user. For example, the Microsoft Hololens head-
mounted viewing device is an example of an augmented
reality viewing device that is capable of superimposing
images and/or text onto displays placed in front of each of
a viewer’s eyes. It will be appreciated that a mobile device,
such as a smart phone or tablet computer, for example, may
also be configured to present augmented reality content to a
user.

[0030] The term “scanning device” is used herein to refer
to any device capable of scanning a barcode or similar
image. As described herein, some example implementations
of embodiments of the invention involve rendering, in an
augmented reality environment, an image of a scanning
device. In some of the example implementations presented
herein, the scanning device is a handheld barcode scanner.
However it will be appreciated that the term “scanning
device” encompasses any device capable of scanning a
barcode. Moreover in example implementations involving
the rendering and/or presentation of an image of a scanning
device, the image of the scanning device need not duplicate
the exact appearance of any particular scanning device, and
may, for example, present a generic scanning device and/or
incorporate design elements and/or other image aspects that
are not present on any physically existing scanning device.

[0031] The term “target object” is used herein to refer to
any object, item, article, surface, or the like, placed in a field
of view of a scanning device to be scanned. As described
herein, in some example implementations of embodiments
of the invention, the target object has an encoded indicia,
such as a barcode for example, located on the target object.
In this regard, the scanning device may capture an image of
the barcode located on the target object. By way of an
example arising in a retail and/or a warehouse environment,
inventory may be tracked by scanning a decodable indicia,
such as a barcode placed on each item in the retail store
and/or the warehouse. In this regard, each item that includes
a decodable indicia in a field of view of a scanning device
may be referred to as a “target object” for the scanning
device.

Overview

[0032] The present disclosure relates to methods, appara-
tuses, and computer program products for capturing a bar-
code image within an augmented reality environment. Many
environments involve the use, detection, and scanning of
decodable indicia, such as barcode images, for inventory
management and/or tracking. As such, a handheld scanning
device may be operated by a user to read or otherwise
capture the barcode image and convey the barcode image
information to a system capable of decoding and/or other-
wise processing the barcode image information. However, in
some scenarios, such as a warehouse environment, a user
may not be able to devote a hand to carrying and operating
a handheld scanner, particularly if two hands are necessary
to position an item for scanning, maneuver a cart or other
vehicle through the warehouse, operate other equipment, or
otherwise safely perform other essential tasks. Thus, in such
scenarios, it may be desirable to use a wearable device, such
as a headset, and more specifically, an augmented reality
viewing device, to read and/or capture images of decodable
indicia, such as barcodes, while allowing the user to use both
hands to perform other essential tasks safely.
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[0033] Some example implementations of embodiments
of the invention involve the use of an augmented reality
viewing device that is fitted with a camera and/or other
image scanner capable of capturing a barcode image. Such
example implementations contemplate using the augmented
reality viewing device to replace a handheld scanner or other
similar scanning device, freeing the user to use two hands to
manipulate, move, and/or otherwise handle target objects. In
this regard, the augmented reality viewing device, which
may be configured as a head-mounted device, may detect a
target object when the target object is located within a field
of view of the camera and/or other image scanner incorpo-
rated into the augmented reality viewing device. In some
embodiments, the target object may include a decodable
indicia, such as a barcode, located on a surface of the target
object. One of the technical challenges associated with using
a head-mounted display or other augmented reality viewing
device to assist in the capture of a barcode or other decod-
able indicia is the difficulty in rapidly aligning the target
object within the camera in a manner that allows for the
camera to readily capture the barcode image on the target
object. Other technical challenges arise in easing the inter-
face between the human user and the head-mounted display
or other augmented reality device, particularly in situations
where a user has grown accustomed to using a handheld
scanner to capture barcode images.

[0034] To address these and other technical challenges, the
augmented reality viewing device may generate and present
an image of a scanning device to a user via the display of the
augmented reality viewing device. In some example imple-
mentations, the image of the scanning device is superim-
posed on the view presented to the user. By presenting an
image and/or representation of a traditional scanning device
in the view presented to a viewer, the user may more readily
adapt to the use of the augmented reality viewing device,
align the target object with the scanning area of the camera
associated with the augmented reality viewing device, and
otherwise use the augmented reality viewing device to
perform the image capture and/or barcode scanning opera-
tions necessary in a given environment. In some example
implementations, a three-dimensional image of a scanning
device may be presented in a field of view of the user. It will
be appreciated that depiction of the scanning device (includ-
ing but not limited to a three-dimensional image of the
scanning device) need not duplicate the exact appearance of
any particular scanning device. For example, some example
implementations involve the presentation of a generic scan-
ning device and/or and image of a scanning device that
incorporates design elements and/or other image aspects that
are not present on any physically existing scanning device.

[0035] In such example implementations, and regardless
of the precise appearance of the image of a scanning device
rendered in the view presented to the user, the user is
provided with a scanning aid in the field of view of the user
for scanning decodable indicia, such as a barcode, located on
the target object. For example, with respect to rendering a
three-dimensional image of a handheld scanner within the
field of view of a user, some example implementations of the
invention provide a user with a frame of reference in the
form a familiar tool, while eliminating the need for the user
to physically handle and manipulate the scanner during
operations that may require two hands to perform safely.

[0036] In some example implementations, the augmented
reality viewing device may render, in the view presented to
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a user, a depiction of a scanning area of the augmented
reality viewing device. In some such example implementa-
tions, the scanning area may be presented in the form of a
tinted or otherwise colored region superimposed on the view
presented to the user. In some other example implementa-
tions, the scanning area may be rendered or otherwise
presented in the form of a three-dimensional conical repre-
sentation of a scan area of the augmented reality viewing
device. Some example implementations allow for visual
feedback to be provided to the user based on the movement
of a target object in and/or around the scanning area of the
augmented reality viewing device. In some example imple-
mentations, the augmented reality viewing device may ren-
der the scanning area as a region presented in a first color.
In such example implementations, the user may be able to
determine whether a target object (and particularly, a bar-
code image on a target object) is within the scanning area by
visually determining whether the target object is within the
colored region rendered in the view presented to the user.

[0037] Insome further example implementations, the aug-
mented reality viewing device may detect if a target object
and/or a decodable indicia, such as a barcode, is located
within the scanning area, and may re-render the scanning
area in a second color. In such example implementations, the
presence of a target object within the scanning area causes
a switch in the color used to render the scanning area. In
other example implementations, the scanning area may be
presented in one color when no target object is present in the
scanning area, a second color when a target object is
determined to be positioned in the scanning area, and a third
color when an image of the target object and/or a decodable
indicia is captured. Thus, the scanning area may be rendered
in various colors and/or other appearances in order to assist
a user operating the augmented reality viewing device for
scanning a barcode located on a target object to place the
barcode and/or the target object within a scan range and/or
a read area of the camera associated with the augmented
reality viewing device. This enables the user to rapidly and
intuitively align the active scanning area of the augmented
reality viewing device, such as a head-mounted device, so
that the user can efficiently locate and scan images of a
barcode without needing to manipulate a physical scanner.
[0038] Turning to the FIGS. 1-3, it will be appreciated that
the components illustrated in the figures represent compo-
nents that may or may not be present in various embodi-
ments of the invention described herein such that embodi-
ments may include fewer or more components than those
shown in the figures while not departing from the scope of
the invention.

[0039] While the present disclosure focuses on barcode
scanning applications in an augmented reality environment,
one or more embodiments of the present disclosure may be
used for other purposes or in other environments, such as to
capture an image of a target object in a virtual and/or
augmented reality environment. The present disclosure may
also be beneficial in any environment where it may be
desired to provide an indication of a viewing area of a
device, such as a camera, to serve as an aid for a user to
position a target object in the viewing area for efficient and
quick processing, such as image capturing.

[0040] FIG. 1 shows an example system 100 illustrating
aspects of an example implementation of an embodiment of
the invention. FIG. 1 generally depicts a relationship
between a user 102, an augmented reality viewing device
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104, a rendered image of a scanning device 106, and a target
object 108 having a decodable indicia, such as a barcode
110. In some example implementations, the augmented
reality viewing device 104 is capable of superimposing
images and/or text onto displays placed in front of each of
a viewer’s eyes, such as, but not limited to, a smart phone,
an eyeglass, a head gear, or the like. In the example
implementation shown in FIG. 1, the augmented reality
viewing device 104 is in the form of a head-mounted device.
Some such implementations may involve the use of head-
mounted devices such as the Microsoft Hololens device. In
particular, some example implementations contemplate the
augmented reality viewing device 104 is constructed as to
feature a binocular arrangement that is capable of presenting
different views to each eye of the user 102. In some such
binocular viewer arrangements, the augmented reality view-
ing device 104 is able to generate and use parallax effects
that result from differing images being presented to each eye
of the user 102, such that the user 102 perceives a three-
dimensional image of a scanning device 106, a scanning
area, and/or other image. In some example implementations,
such as the implementation shown in FIG. 1, the rendered
image of the scanning device 106 may be perceived by the
user 102 as being located in front of the user 102 and in the
user 102’s field of view.

[0041] It will be appreciated that while the image of a
scanning device 106 is shown in FIG. 1 as a particular type
ot handheld scanning device, the image of a scanning device
106 need not be limited to a three-dimensional image of a
scanning device. Instead, the image 106 may take on a broad
range of appearances, such as that of existing scanning
devices, images that are recognizable as scanning-type
devices, and/or other image capturing devices, for example.
Further, the image of a scanning device 106 may include
additional features, such as a handle, for a user to adjust a
position and/or orientation of the image of the scanning
device. In some example implementations, the augmented
reality viewing device 104 may render additional images
and/or text along with the image of a scanning device 106 to
provide additional information to the user. For example, the
augmented reality viewing device 104 may render an arrow
near the image of a scanning device 106 indicating the user
to move the target object in the direction indicated by the
arrow so as to bring the target object within the field of view
of the augmented reality viewing device and/or an associ-
ated camera.

[0042] Further, a rendering position, location, and/or ori-
entation of the image of the scanning device may be pre-
determined relative to the user and/or the augmented reality
viewing device. The predetermined location may be stored
in a memory of the augmented reality viewing device and/or
may be accessible to the augmented reality viewing device
from a server and/or a cloud. In other embodiments, a
rendering position, location, and/or orientation of the image
of the scanning device 106 may be determined in real time
and/or near real time by the augmented reality viewing
device and/or any associated circuitry. In an example imple-
mentation, the rendered image of the scanning device 106
may be positioned in an active read and/or scan area of the
augmented reality viewing device 104. Further, the rendered
image of the scanning device 106 may be dynamically
moved within the field of view of the user. For example, the
image of the scanning device 106 may be rendered in one
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location while the user is moving, and/or in another location
when a scannable image is detected in or near the read area
of the camera.

[0043] By way of an example, augmented reality viewing
device 104 may include a camera for capturing an image of
a target object. The camera may have an associated field of
view such that placing the target object in the field of view
of the camera may enable the camera to capture an image of
the target more efficiently and readily. In some embodi-
ments, the augmented reality viewing device 104 and/or an
associated camera may have a region within their field of
view where one or more image capturing parameters may be
optimal. For example, in a specific area, referred to as active
read and/or scan area of the augmented reality viewing
device 104 and/or the camera, image capturing parameters,
including but not limited to, focus, brightness, exposure, and
the like may be optimal and/or close to optimal and/or
otherwise suitable for capturing a barcode image or the like.
[0044] Inaccordance with some example implementations
of embodiments of the invention, the user 102 may view a
rendered image of the scanning device 106 in the user 102’s
field of view. In order to capture an image of the target object
108 and/or barcode 110, the user 102 may use the rendered
image of the scanning device 106 as an image capturing aid
indicating an active scan and/or read area within the field of
view of the augmented reality viewing device 104. The user
102 may intuitively position the target object 108 having the
barcode 110 in front of the rendered image of the scanning
device 106. In some example implementations, the user 102
may hold the target object 108 in his/her hand and may
position the target object 108 in front of the rendered image
of'the scanning device 106, in other embodiments, where the
augmented reality viewing device 104 may be a wearable
device, such as a head-mounted device, the user 102 may
move his’her head to move the rendered image of the
scanning device 106, while the target object 108 may be
stationary and/or fixed. In this regard, the user 102 may
move and position the rendered image of the scanning
device 106 in front of the target object 108 and/or the
barcode 110, thus moving the field of view and/or an active
read or scan area of the augmented reality viewing device
104 and/or an associated camera to align the field of view
and/or an active read or scan area with the target object 108
and/or the barcode 110.

[0045] Further, the augmented reality viewing device 104
and/or an associated camera may detect that a target object
108 and/or the barcode 110 is located within the field of view
of the augmented reality viewing device 104 and/or the
associated camera, and may capture an image of the target
object 108. In some example implementations, capturing the
image of the barcode 110, may cause the augmented reality
viewing device to remove the rendered image of the scan-
ning device 106 from the field of view of the user 102. The
image of the target object 108 may further be processed by
the augmented reality viewing device 104 and/or an asso-
ciated processing system to decode the barcode 110. The
decoded data may be utilized by the augmented reality
viewing device 104, a server, and/or other associated devices
for various purposes, such as, inventory management, ship-
ment tracking, retail checkout and billing, and the like.

[0046] FIG. 2 shows an example view 200 that may be
presented to a user in accordance with an example imple-
mentation of an embodiment of the invention described
herein. FIG. 2 illustrates a view seen through an augmented
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reality viewing device 104, such as a binocular augmented
reality device, as described with reference to FIG. 1. FIG. 2
shows a left eye view 1044 presented to a left eye of the user
102 and a right eye view 1045 presented to a right eye of the
user 102. As described above, by presenting a different view
to each eye of the user 102, a parallax effect may be created
and may cause the user 102 to perceive a superimposed,
three-dimensional image of a rendered scanning aid, such as
the rendered image of a scanning device 106, as shown in
FIG. 1-2.

[0047] In accordance with an example implementation,
and as shown in FIG. 2, the left eye view 104a may include
a portion of the target object 108. Further, the right eye view
1045 may include the rest of the portion of the target object
108, the barcode 110, and a rendered image of the scanning
device 106. Thus, a parallax effect may be created and the
user may perceive the rendered image of the scanning device
106 positioned at a distance in front of the user 102 within
the user 102’s field of view, as shown in FIG. 1. While FIG.
2 depicts the rendered image of a scanning device 106 as
being presented such that a user 102 would perceive it as
being located in the space in front of the user 102’s right eye,
it will be appreciated that images may be presented to the
user 102 via views 104a and 1045 such that the user 102 may
perceive the location of the rendered image of the scanning
device 106 in any location within the available field of view.

[0048] FIG. 3 shows a schematic block diagram 300
illustrating aspects of an example implementation of an
embodiment of the invention described herein. FIG. 3 illus-
trates an example depiction of an implementation involving
presenting a scanning area 304 to a user 102 within a user
102’s field of view 302. In some example implementations,
the scanning area 304 may be rendered as a three-dimen-
sional depiction of a scanning area of a camera associated
with the augmented reality viewing device 104. In some
such example implementations, the scanning area 304 may
depict an active read and/or scan area of the augmented
reality viewing device 104 as perceived from the perspective
of the user. As discussed above, the augmented reality
viewing device 104 may include an associated camera
and/or other scanning device for capturing an image of a
target object. The camera may have an associated field of
view such that placing the target in the field of view of the
camera may enable the camera to capture an image of the
target more accurately, efficiently, and/or readily. In some
implementations, the scanning area 304 may represent a
specific area within the field of view of the augmented
reality viewing device 104 and/or an associated camera
where one or more image capturing parameters, such as,
focus, lighting, exposure, or the like, may be optimal and/or
otherwise sufficient for capturing an image, such as a
barcode image.

[0049] In some example implementations, the scanning
area 304 may be rendered as a three-dimensional conical
area expanding from the augmented reality viewing device
104 depicting a field of view of the camera associated with
the augmented reality viewing device 104. Additionally or
alternatively, the scanning area 304 may include a rendering
of a representation of the active read area of the camera, as
described above, in a first color. Further, the augmented
reality viewing device 104 and/or the associated camera may
detect if the target object 108 is located within the scanning
area 304. If the target object 108 and/or the barcode 110 is
determined to be located within the scanning area 304, the
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augmented reality viewing device 104 may render the rep-
resentation of the active read area of the camera in a second
color. By way of an example, the scanning area 304 may be
rendered as a three-dimensional area of red color within the
field of view 302 of the user 102 depicting the active read
area of the camera associated with the augmented reality
viewing device 104. The user 102 may bring a target object,
such as the target object 108 having a barcode 110 shown in
FIGS. 1-2, within the scanning area 304 to scan and read the
barcode 110. Once the augmented reality viewing device
104 and/or the associated camera detects that the target
object 108 and/or the barcode 110 is within the scanning area
304, the augmented reality viewing device 104 may render
the scanning area 304 in a green color, by way of an
example.

[0050] Any approach to detecting a target object 108
within the scanning area 304 of the augmented reality
viewing device 104 may be used, including but not limited
to depth sensing, infrared (IR) imaging, laser, thermal imag-
ing, image recognition protocols, or the like. In some
example implementations, the augmented reality viewing
device 104 may detect a target object within a field of view
of the augmented reality viewing device 104 by viewing and
identifying a marker, such as a barcode located on the target
object for example. In other implementations, the aug-
mented reality viewing device 104 and/or an associated
camera may compare an image of the object within the field
of view of the augmented reality viewing device 104 against
atarget object database for identitying if the object is a target
object.

[0051] By way of another example, the scanning area 304
may be presented in one color when no item is present in the
scanning area 304, a second color when a target object 108
is determined to be positioned in the scanning area 304, and
a third color when an image of the target object 108 and/or
the barcode 110 is captured. In another example implemen-
tation, the change in color of the scanning area 304 may be
gradual, relative to the area of the target object 108 and/or
the barcode 110 within the scanning area 304. By way of the
above example, the color of the scanning area 304 may
gradually change from red, to a different saturation of red, to
a specific saturation of green, to green as the target object
108 and/or the barcode 110 is brought within the scanning
area 304.

[0052] It should be noted that though the above descrip-
tion focuses on changing a color of the scanning area 304 as
an indication to a user 102 that the target object 108 is
positioned within the scanning area 304, the indication is not
limited to just changing the color of the scanning area 304.
The indication may be provided by changing any graphical
characteristic of the scanning area 304, such as, but not
limited to, line style, brightness, etc. In other example
implementations, the indication may be provided as an alert
on a display of the augmented reality viewing device 104. In
further embodiments, the indication may be provided as a
sound alert, such as a beep, generated by the augmented
reality viewing device 104 and/or any other associated
device.

[0053] Insome example implementations, when the object
108 and/or the barcode 110 is detected as being located
within the scanning area 304 by the augmented reality
viewing device 104, an image of the target object 108 and/or
the barcode 110 may be captured by the camera associated
with the augmented reality viewing device 104. In some
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example implementations, the image of the barcode 110 may
be captured by the augmented reality viewing device 104
and/or the camera associated with the augmented reality
viewing device 104. In some other example implementa-
tions, the image of the target object 108 may be captured by
the augmented reality viewing device 104 and/or the camera
associated with the augmented reality viewing device 104,
and may be processed to obtain details and/or other data
from the barcode 110. In some such example implementa-
tions, the image of the barcode 110 may be processed by the
augmented reality viewing device 104 to decode the bar-
code, or the image of the barcode 110 or the target object 108
may be sent to a server and/or any associated device for
processing.

[0054] Further, in some example implementations, captur-
ing the image of the target object 108 and/or the barcode 110
may further cause an alert, such as an audible sound to be
generated by the augmented reality viewing device 104
and/or any other associated device.

[0055] The design of the various devices performing vari-
ous example operations is provided below.

System Architecture

[0056] Methods, apparatuses, and computer program
products of the present invention may be embodied by any
of a variety of devices. Example embodiments may include
a plurality of devices operating a part of an augmented
reality viewing system.

[0057] Turning to FIG. 4, an example apparatus 400 is
illustrated that may represent a basic set of components of a
device embodying an example augmented reality viewing
device 104. The apparatus 400 may include a processor 402,
a memory 404, and communications circuitry 406. The
device may further include input/output circuitry 408 for
capturing images, presenting text and/or images to a viewer
in an augmented reality environment, and/or otherwise inter-
acting with a user, and barcode capture circuitry 410 for
recognizing and capturing barcodes and/or other scannable
images in the scanning area of a camera or other scanning
device incorporated into the augmented reality viewing
device 104. The apparatus 400 may be configured to execute
the operations described below in connection with FIG. 5.
Although these components 402-410 are described with
some functional descriptors, it should be understood that the
particular implementations necessarily include the use of
particular hardware. It should also be understood that certain
of these components 402-410 may include similar or com-
mon hardware. For example, the barcode capture circuitry
410 may leverage use of the processor 402, memory 404,
communications circuitry 406, and/or input/output circuitry
408 to perform their associated functions, and duplicate
hardware is not required for the distinct components of the
apparatus 400 (although embodiments using duplicated
hardware are also contemplated herein). The use of the term
“circuitry” as used herein with respect to components of the
apparatus therefore includes particular hardware configured
to perform the functions associated with the particular
circuitry described herein. Of course, while the term “cir-
cuitry” should be understood broadly to include hardware, in
some embodiments, circuitry may also include software for
configuring the hardware components of the apparatus 400.
[0058] In some embodiments, the processor 402 (and/or
co-processor or any other processing circuitry assisting or
otherwise associated with the processor) may be in commu-
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nication with the memory 404 via a bus for passing infor-
mation among components of the apparatus. The processor
402 may be embodied in a number of different ways and
may, for example, include one or more processing devices
configured to perform independently. Additionally or alter-
natively, the processor may include one or more processors
configured in tandem via a bus to enable independent
execution of instructions, pipelining, and/or multithreading.
The use of the term “processing circuitry” may be under-
stood to include a single core processor, a multi-core pro-
cessor, multiple processors internal to the apparatus, and/or
remote or “cloud” processors.

[0059] Inan example embodiment, the processor 402 may
be configured to execute instructions stored in the memory
404 or otherwise accessible to the processor. Alternatively or
additionally, the processor may be configured to execute
hard-coded functionality. As such, whether configured by
hardware or software methods, or by a combination of
hardware with software, the processor may represent an
entity (e.g., physically embodied in circuitry) capable of
performing operations according to an embodiment of the
present invention while configured accordingly. Alterna-
tively, as another example, when the processor is embodied
as an executor of software instructions, the instructions may
specifically configure the processor to perform the algo-
rithms and/or operations described herein when the instruc-
tions are executed.

[0060] In some embodiments, the memory 404 may be
non-transitory and may include, for example, one or more
volatile and/or non-volatile memories. In other words, for
example, the memory may be an electronic storage device
(e.g., a computer readable storage medium). The memory
404 may be configured to store information, data, content,
applications, instructions, or the like, for enabling the appa-
ratus to carry out various functions in accordance with
example embodiments contemplated herein.

[0061] The communications circuitry 406 may be any
means such as a device or circuitry embodied in either
hardware or a combination of hardware and software that is
configured to receive and/or transmit data from/to a network
and/or any other device, circuitry, or module in communi-
cation with the apparatus 400. In this regard, the commu-
nications circuitry 406 may include, for example, a network
interface for enabling communications with a wired or
wireless communication network. For example, the commu-
nications circuitry 406 may include one or more network
interface cards, antennae, buses, switches, routers, modems,
and supporting hardware and/or software, or any other
device suitable for enabling communications via a network.
Additionally or alternatively, the communication interface
406 may include the circuitry for interacting with the
antenna(s) to cause transmission of signals via the antenna
(s) or to handle receipt of signals received via the antenna(s).
These signals may be transmitted by the apparatus 400 using
any of a number of wireless personal area network (PAN)
technologies, such as Bluetooth® v1.0 through v3.0, Blu-
etooth Low Energy (BLE), infrared wireless (e.g., IrDA),
ultra-wideband (UWB), induction wireless transmission, or
the like. In addition, it should be understood that these
signals may be transmitted using Wi-Fi, Near Field Com-
munications (NFC), Worldwide Interoperability for Micro-
wave Access (WIMAX), or other proximity-based commu-
nications protocols.
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[0062] In some embodiments, the apparatus 400 may
include input/output circuitry 408 that may, in turn, be in
communication with processor 402 to provide output to a
user and, in some embodiments, to receive an indication of
user input. In many of the example implementations
described and/or otherwise contemplated herein, the input/
output circuitry 408 will be involved with the output of
augmented reality content to a display or other output device
incorporated into the augmented reality viewing device 104.
For example, the input/output circuitry may interface with
one or more displays (such as the binocular viewing arrange-
ment in the Microsoft Hololens device, for example) to
present a rendered image of a scanning device to a user. The
input/output circuitry 408 may comprise a user interface and
may include a display that may include a web user interface,
a mobile application, a client device, or the like. In some
embodiments, the input/output circuitry 408 may also
include a keyboard, a mouse, a joystick, a touch screen,
touch areas, soft keys, a microphone, a speaker, or other
input/output mechanisms. The processor and/or user inter-
face circuitry comprising the processor may be configured to
control one or more functions of one or more user interface
elements through computer program instructions (e.g., soft-
ware and/or firmware) stored on a memory accessible to the
processor (e.g., memory 404, and/or the like).

[0063] In addition, the apparatus 400 also comprises bar-
code capture circuitry 410, which includes hardware com-
ponents designed to manage the recognition, capture, and/or
decoding of a barcode presented to the augmented reality
viewing device 108. Barcode capture circuitry 410 may
utilize processor 402, memory 404, or other hardware com-
ponent included in the apparatus 400 to perform these
functions. Barcode capture circuitry 410 may further utilize
communications circuitry 406 to transmit and/or receive
data from a variety of data sources.

[0064] It should be appreciated that, in some embodi-
ments, barcode capture circuitry 410 may include a separate
processor, specially configured field programmable gate
array (FPGA), or application specific interface circuit
(ASIC) to perform the above-described functions. Barcode
capture circuitry 410 is therefore implemented using hard-
ware components of the apparatus configured by either
hardware or software for implementing these planned func-
tions. In some example implementation, barcode capture
circuitry 410 may (either directly or through the user of
processor 402, memory 404, communications circuitry 406,
and/or input/output circuitry 408) interact with other sys-
tems and/or processes, including but not limited to those
associated with Honeywell’s SwittDecoder software.

[0065] As described above and as will be appreciated
based on this disclosure, example embodiments may be
implemented by a plurality of devices, such as fixed devices,
mobile devices, backend network devices, and/or the like.
Accordingly, embodiments may comprise various means
including entirely of hardware or combination of hardware
with software. Furthermore, embodiments may take the
form of a computer program product stored on at least one
non-transitory computer-readable storage medium having
computer-readable program instructions (e.g., computer
software) embodied in the storage medium. Any suitable
computer-readable storage medium may be utilized includ-
ing non-transitory hard disks, CD-ROMs, flash memory,
optical storage devices, or magnetic storage devices.
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[0066] It should be appreciated, with respect to certain
devices embodied by apparatus 400, as described in FIG. 4
computer program instructions and/or other type of code
may be loaded onto a computer, processor or other program-
mable apparatus’s circuitry to produce a machine, such that
the computer, processor other programmable circuitry that
execute the code on the machine create the means for
implementing various functions described herein.

[0067] Having described specific components of example
devices (e.g., apparatus 400) that may carry out some of the
functionality of the system described herein, example imple-
mentations of embodiments of the present invention are
described below in connection with a series of flowcharts.

Operations Performed by an Augmented Reality
Viewing Device

[0068] Turning to FIG. 5, a flowchart is illustrated that
contains operations performed by a augmented reality view-
ing device to present a rendered image of a scanning device
to a user within an augmented reality environment and
capture a barcode on a target item. The operations illustrated
in FIG. 5 may, for example, be performed by, with the
assistance of, and/or under the control of an apparatus 400
which in turn may be a component of an augmented reality
viewing device (e.g., augmented reality viewing device
104), and more particularly through the use of one or more
of processor 402, memory 404, communications circuitry
406, input/output circuitry 408, and barcode capture cir-
cuitry 410.

[0069] Turning first to operation 502, the apparatus 400
may include means, such as processor 402, input/output
circuitry 408, barcode capture circuitry 410, or the like for
detecting a target object within a field of view of an
augmented reality viewing device 104. As described above,
the term “target object” as used herein may refer to any
object, item, article, surface, etc., placed in a field of view of
a scanning device for scanning. In some example imple-
mentations, the target object may have an encoded indicia,
such as a barcode for example, located on the target object.
With reference to operation 502, in an example implemen-
tation, the augmented reality viewing device 104 may detect
a target object comprising a barcode within a field of view
of the augmented reality viewing device 104. In this regard,
the augmented reality viewing device 104 may include
and/or incorporate a camera and/or other scanning device,
for viewing and identifying a marker, such as a barcode
and/or other indicator located on an object. The augmented
reality viewing device 104 may identify the object with a
marker as a target object. In some example implementations,
the augmented reality viewing device 104 and/or an asso-
ciated camera may compare an image of an object within the
field of view of the augmented reality viewing device 104
against a target object database for identifying if the object
is a target object. For example, the target object database
may be stored in the memory 404 of the apparatus 400. The
target object database may be configured by a user and/or a
manufacturer and may be updated regularly by the user
and/or a server. In another example implementation, the
target object database may be accessible by the augmented
reality viewing device 104 via communication between the
augmented reality viewing device 104 and other systems,
such as but not limited to, a server and/or a cloud.

[0070] Further, the augmented reality viewing device 104
may be configured to detect a barcode image within the field
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of view of the augmented reality viewing device 104, by
identifying known patterns, such as a pattern of light and
dark lines, rectangles, dots, hexagons and other geometric
patterns in two dimensions, or the like. In some example
implementations, the augmented reality viewing device 104
may comprise a wide angle detection camera for detecting
an object within a field of the augmented reality viewing
device 104, and a narrow angle detection camera for ana-
lyzing one or parameters associated with the object, to
determine if the object may be identified as a target object.
It should be noted that the example embodiments above are
not limiting, and any other object detection method, includ-
ing but not limited to depth sensing, infrared (IR) imaging,
laser, thermal imaging, and the like, may alternatively and/or
additionally be used to detect a target object within a field of
view of an augmented reality viewing device 104.

[0071] Turning next to operation 504, the apparatus 400
may include means, such as processor 402, memory 404,
communications circuitry 406, input/output circuitry 408,
barcode capture circuitry 410, or the like, for rendering an
image of a scanning device within the field of view of the
augmented reality viewing device 104. As described above,
with reference to FIG. 1-2, an image of a scanning device
106 may be rendered within a field of view of the augmented
reality viewing device 104. In order to capture an image of
a target object 108, the user 102 may use the rendered image
of the scanning device 106 as an image capturing aid
indicating an active scan and/or read area within the field of
view of the augmented reality viewing device 104. The user
102 may intuitively position the target object 108 having a
barcode 110 in front of the rendered image of the scanning
device 106. In an example implementation, with reference to
operation 504, the image of the scanning device may be
rendered as a combination of right-eye and left-eye aug-
mented reality images rendered on right-eye and left-eye
displays of the augmented reality viewing device 104. In
other embodiments, the image of the scanning device may
be rendered using any known three-dimensional imaging
technology, such as, but not limited to, polarized shutter
technology, auto stereoscopy, holograms, and the like. In an
example implementation, the augmented reality viewing
device 104 may comprise an autostereoscopic display. In
this regard, the autostereoscopic display may render left and
right images to the left and right eyes of a user using any of
a number of techniques including, but not limited to, a
parallax barrier, a lenticular lens, a micro lens, and the like.

[0072] Further, the processor 402, memory 404, commu-
nications circuitry 406, input/output circuitry 408, barcode
capture circuitry 410, or the like, may render the image of
the scanning device at a specific location within the field of
view of the augmented reality viewing device 104. In some
example implementations, a rendering location of the image
of'the scanning device may be determined based on an active
scan and/or read area of the augmented reality viewing
device 104. Specifically, the processor 402 and/or a render-
ing engine of the augmented reality viewing device 104 may
determine an area within the field of view of the augmented
reality viewing device 104 and/or an associated camera with
optimal or close to optimal scanning and/or imaging cap-
turing parameters, as the active scan and/or read area. The
processor 402 and/or a rendering engine of the augmented
reality viewing device 104 may position the rendered image
of the scanning device 106 such that the rendered image of
the scanning device 106 may point towards the active scan
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and/or read area of the augmented reality viewing device
104 and/or an associated camera. In some example imple-
mentations, a rendering position, location, and/or orientation
of the image of the scanning device may be predetermined
relative to the user and/or the augmented reality viewing
device 104. The predetermined location may be stored in the
memory 404 of the augmented reality viewing device 104
and/or may be accessible to the augmented reality viewing
device 104 from a server and/or a cloud. In other embodi-
ments, a rendering position, location, and/or orientation of
the image of the scanning device may be determined in real
time by the augmented reality viewing device 104 and/or
any associated circuitry.

[0073] In some example implementations, the rendering
position, location, and/or orientation of the image of the
scanning device may change if the field of view of the
augmented reality viewing device is altered. For example, if
a user wearing a head-mounted device turns his/her head
towards right, the field of view of the head-mounted device
and/or an associated camera shifts to the right, and thus, the
position and location of the image of the scanning device
may also be moved accordingly. Thus, the image of the
scanning device may be dynamically positioned within the
field of view of the user such that it indicates the current scan
and/or read area of the augmented reality viewing device
104 and/or associated camera. In other example implemen-
tations embodiments, the rendering position, location, and/
or orientation of the image of the scanning device may be
changed if the user moves the rendered scanning device
through a gesture and/or a command based on his/her
preference. Further, the augmented reality viewing device
104 and/or any associated circuitry may additionally deter-
mine one or more graphical characteristics associated with
the image of the scanning device, such as, but not limited to,
texture, color, size, etc., and may render the image of the
scanning device accordingly. In some example implemen-
tations, the augmented reality viewing device 104 may
facilitate a user 102 to modify or set the graphical charac-
teristics associated with the image of the scanning device as
per his or her preference. For example, the apparatus 400
may include means, such as the input/output circuitry 408
that may, in turn, be in communication with the processor
402 to receive an indication of user input to modify or set the
graphical characteristics associated with the image of the
scanning device.

[0074] Turning next to operation 506, the apparatus 400
may include means, such as processor 402, memory 404,
communications circuitry 406, input/output circuitry 308,
barcode capture circuitry 410, or the like, for rendering a
scanning area within the field of view of the augmented
reality viewing device. In an example implementation, a
scanning area may be rendered along with and/or in place of
the rendered image of the scanning device, as described
above. The scanning area may be rendered depicting the
active scan and/or read area of the augmented reality view-
ing device 104. In some example implementations, the
scanning area may be rendered in front of the rendered
image of the scanning device, depicting a sub-field of view
of the scanning device within the field of view of the
augmented reality viewing device 104. In other example
implementations the scanning area may be rendered as a
polygon, and/or as a three-dimensional conical area expand-
ing from the augmented reality viewing device 104 depict-
ing a field of view of a camera associated with the aug-
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mented reality viewing device 104. Further, the above
description of rendering and/or positioning an image of the
scanning device, with reference to operation 504, may apply
to the rendering and/or positioning of the scanning area, with
reference to operation 506. In some example implementa-
tions, the scanning area may be a three-dimensional depic-
tion of a scanning area of a camera associated with the
augmented reality viewing device 104 and may depict an
active read and/or scan area of the augmented reality view-
ing device 104 as perceived from the perspective of the user.
Thus, the scanning area may be positioned to depict a
specific area within the field of view of the augmented
reality viewing device 104 and/or an associated camera
where one or more image capturing parameters, such as, but
not limited to, focus, lighting, exposure, etc., may be optimal
and/or otherwise sufficient for capturing an image, such as a
barcode image.

[0075] Turning next to operation 508, the apparatus 400
may include means, such as processor 402, memory 404,
communications circuitry 406, input/output circuitry 408,
barcode capture circuitry 410, or the like, for capturing an
image of a barcode located on the target object. In an
embodiment, the image of the barcode located on the target
object may be captured by a camera associated with the
augmented reality viewing device 104. In accordance with
some example implementations, the image of the barcode
located on the target object may be captured by a high-
resolution digital camera, a low-end PC camera, or a camera
with any other suitable resolution, personal data assistants
(PDAs), laptop computers, tablet computers, smart books,
palm-top computers, personal computers, smartphone, head-
set, smartwatch, and similar electronic devices equipped
with at least a camera. Further, the image of the barcode may
be captured in a single frame, in multiple frames followed by
image stitching, or using any other available image captur-
ing and/or processing technique. In some example imple-
mentations, the image of the barcode located on the target
object may be captured automatically by the camera asso-
ciated with the augmented reality viewing device 104 when
the target object is within the rendered scanning area. In
other embodiments, the image capturing of the barcode may
be triggered by a user action, such as holding the rendered
scanning device and pressing a trigger, or performing a
predetermined gesture designated for image capturing.

[0076] In some example implementations, once the image
of the image of the barcode located on the target object is
captured by the camera associated with the augmented
reality viewing device 104, the processor 402 and/or the
barcode capture circuitry 410 may process the barcode
image. In some example implementations, the processor 402
and/or any associated circuitry may detect a presence of a
barcode pattern in the barcode image. The processor 402
may then determine the location, the bounding shape and/or
size of the barcode pattern. Further, the processor 402 may
apply a decoder algorithm on an enclosed region comprising
the barcode pattern to decode the information encoded by
the barcode. The decoding algorithm may analyze the bar-
code pattern to identify a sequence of narrow and wide bars,
spaces, etc. to be compared against a symbology character
set and/or be read as a bit stream. The analyzed pattern may
then be used to obtain any stored information associated
with the barcode, such as, but not limited to, object details,
dimensions, pricing information, linked network address, or
the like. The decoded barcode pattern and/or the decoded



US 2023/0350211 Al

information may be sent to the server and/or any associated
devices by the augmented reality viewing device 104. In
some example implementations, the augmented reality
viewing device 104 may send the captured image of the
target object and/or the barcode to a server and/or any
associated device for processing and decoding the barcode.
The augmented reality viewing device 104 may send a
secure copy of the captured image. Further, the augmented
reality viewing device 104 may perform a check to ensure
that the image quality is sufficient for processing and/or
decoding the barcode by other systems, or may receive a
confirmation from the server and/or associated devices that
the image is being processed and/or that the barcode is
decoded. In an embodiment, the augmented reality viewing
device 104 may receive decoded barcode information from
the server and/or associated devices.

As described above, example embodiments of the present
invention thus provide a wearable scanning device which
provides an indication of a viewing area of the scanning
device to serve as an aid for a user to position a target object
in the viewing area for efficient and quick image capturing.

[0077] FIG. 5 illustrates example flowchart describing
operations performed in accordance with example embodi-
ments of the present invention. It will be understood that
each block of the flowcharts, and combinations of blocks in
the flowcharts, may be implemented by various means, such
as hardware, firmware, one or more processors, circuitry
and/or other devices associated with execution of software
including one or more computer program instructions. For
example, one or more of the procedures described above
may be embodied by computer program instructions resid-
ing on a non-transitory computer-readable storage memory.
In this regard, the computer program instructions which
embody the procedures described above may be stored by a
memory of an apparatus employing an embodiment of the
present invention and executed by a processor of the appa-
ratus. As will be appreciated, any such computer program
instructions may be loaded onto a computer or other pro-
grammable apparatus (e.g., hardware) to produce a machine,
such that the resulting computer or other programmable
apparatus provides for implementation of the functions
specified in the flowchart blocks. When executed, the
instructions stored in the computer-readable storage memory
produce an article of manufacture configured to implement
the various functions specified in flowchart blocks. More-
over, execution of a computer other processing circuitry to
perform various functions converts the computer or other
processing circuitry into a particular machine configured to
perform an example embodiment of the present invention.
Accordingly, the operations set forth in the flowcharts define
one or more algorithms for configuring a computer or
processor, to perform an example embodiment. In some
cases, a general purpose computer may be provided with an
instance of the processor which performs algorithms
described in one or more flowcharts to transform the general
purpose computer into a particular machine configured to
perform an example embodiment.

[0078] Accordingly, the described flowchart blocks sup-
port combinations of means for performing the specified
functions and combinations of operations for performing the
specified functions. It will also be understood that one or
more flowchart blocks, and combinations of flowchart
blocks, can be implemented by special purpose hardware-
based computer systems which perform the specified func-
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tions, or combinations of special purpose hardware that
execute computer instructions.

[0079] In some example embodiments, certain ones of the
operations herein may be modified or further amplified as
described below. Moreover, in some embodiments addi-
tional optional operations may also be included. It should be
appreciated that each of the modifications, optional addi-
tions or amplifications described herein may be included
with the operations herein either alone or in combination
with any others among the features described herein.
[0080] The foregoing method descriptions and the process
flow diagrams are provided merely as illustrative examples
and are not intended to require or imply that the steps of the
various embodiments must be performed in the order pre-
sented. As will be appreciated by one of skill in the art the
order of steps in the foregoing embodiments may be per-
formed in any order, Words such as “thereafter,” “then,”
“next,” etc. are not intended to limit the order of the steps;
these words are simply used to guide the reader through the
description of the methods. Further, any reference to claim
elements in the singular, for example, using the articles “a,”
“an” or “the” is not to be construed as limiting the element
to the singular.

[0081] The hardware used to implement the various illus-
trative logics, logical blocks, modules, and circuits
described in connection with the aspects disclosed herein
may include a general purpose processor, a digital signal
processor (DSP), a special-purpose processor such as an
application specific integrated circuit (ASIC) or a field
programmable gate array (FPGA), a programmable logic
device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to per-
form the functions described herein. A general-purpose
processor may be a microprocessor, but, in the alternative,
the processor may be any conventional processor, controller,
microcontroller, or state machine. A processor may also be
implemented as a combination of computing devices, e.g., a
combination of a DSP and a microprocessor, a plurality of
microprocessors, one or more mMicroprocessors in conjunc-
tion with a DSP core, or any other such configuration.
Alternatively or in addition, some steps or methods may be
performed by circuitry that is specific to a given function.
[0082] In one or more example embodiments, the func-
tions described herein may be implemented by special-
purpose hardware or a combination of hardware pro-
grammed by firmware or other software, in implementations
relying on firmware or other software, the functions may be
performed as a result of execution of one or more instruc-
tions stored on one or more non-transitory computer-read-
able media and/or one or more non-transitory processor-
readable media. These instructions may be embodied by one
or more processor-executable software modules that reside
on the one or more non-transitory computer-readable or
processor-readable storage media. Non-transitory computer-
readable or processor-readable storage media may in this
regard comprise any storage media that may be accessed by
a computer or a processor. By way of example but not
limitation, such non-transitory computer-readable or proces-
sor-readable media may include RAM, ROM, EEPROM,
FLASH memory, disk storage, magnetic storage devices, or
the like. Disk storage, as used herein, includes compact disc
(CD), laser disc, optical disc, digital versatile disc (DVD),
floppy disk, and Blu-ray Disc™, or other storage devices
that store data magnetically or optically with lasers. Com-
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binations of the above types of media are also included
within the scope of the terms non-transitory computer-
readable and processor-readable media. Additionally, any
combination of instructions stored on the one or more
non-transitory processor-readable or computer-readable
media may be referred to herein as a computer program
product.

[0083] Many modifications and other embodiments of the
inventions set forth herein will come to mind to one skilled
in the art to which these inventions pertain having the benefit
of teachings presented in the foregoing descriptions and the
associated drawings. Although the figures only show certain
components of the apparatus and systems described herein,
it is understood that various other components may be used
in conjunction with the supply management system. There-
fore, it is to be understood that the inventions are not to be
limited to the specific embodiments disclosed and that
modifications and other embodiments are intended to be
included within the scope of the appended claims. Moreover,
the steps in the method described above may not necessarily
occur in the order depicted in the accompanying diagrams,
and in some cases one or more of the steps depicted may
occur substantially simultaneously, or additional steps may
be involved. Although specific terms are employed herein,
they are used in a generic and descriptive sense only and not
for purposes of limitation.

1.-20. (canceled)

21. A method for capturing an image of a target object
within an augmented reality environment, the method com-
prising:

detecting, by a first camera, the target object within a field

of view of a user of an augmented reality viewing
device;

analyzing, by a second camera, one or more parameters

associated with the target object to identify that the
object is the target object, wherein the first camera and
the second camera are different;

rendering a scanning area within the field of view of the

user of the augmented reality viewing device, wherein
rendering the scanning area comprises rendering a
three-dimensional representation of an active read area
in a first graphical characteristic of the scanning area;
in response to determining that the target object is located
within the active read area, rendering the three-dimen-
sional representation of the active read area in a second
graphical characteristic of the scanning area that is
different from the first graphical characteristic; and
in response to the target object being in the scanning area,
capturing, by the second camera, the image of the target
object.

22. The method of claim 21, further comprising: render-
ing a polygon representation of the active read area.

23. The method of claim 21, wherein the first camera is a
wide angle detection camera for detecting the target object
within the field of view of the user of the augmented reality
viewing device.

24. The method of claim 21, wherein the second camera
is a narrow angle detection camera for analyzing the one or
more parameters associated with the target object.

25. The method of claim 21, further comprising: perform-
ing a predetermined gesture for capturing the image of the
target object.

26. The method of claim 21, further comprising: in
response to determining that the target object is not located
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within the active read area, rendering the three-dimensional
representation of the active read area in a third graphical
characteristic of the scanning area that is different from the
first graphical characteristic and the second graphical char-
acteristic.

27. The method of claim 1, wherein the augmented reality
viewing device comprises a wearable device.

28. An apparatus for capturing an image of a target object
within an augmented reality environment, the apparatus
comprising a processor, wherein the processor is configured
to:

detect, by a first camera, the target object within a field of

view of a user of the apparatus,

analyze, by a second camera, one or more parameters

associated with the target object to identify that the
object is the target object, wherein the first camera and
the second camera are different;
render a scanning area within the field of view of the user
of the apparatus, wherein the scanning area comprises
a three-dimensional representation of an active read
area in a first graphical characteristic of the scanning
area;
in response to determining that the target object is located
within the active read area, render the three-dimen-
sional representation of the active read area in a second
graphical characteristic of the scanning area that is
different from the first graphical characteristic; and

in response to the target object being in the scanning area,
cause the image of the target object to be captured by
the second camera.
29. The apparatus of claim 28, wherein the processor is
further configured to: render a polygon representation of the
active read area.
30. The apparatus of claim 28, wherein the first camera is
a wide angle detection camera for detecting the target object
within the field of view of the user of the augmented reality
viewing device.
31. The apparatus of claim 28, wherein the second camera
is a narrow angle detection camera for analyzing the one or
more parameters associated with the target object.
32. The apparatus or claim 28, wherein the processor is
further configured to: render a three-dimensional image of a
scanning device within the field of view of the user of the
apparatus.
33. The apparatus of claim 28, wherein the processor is
further configured to: render the scanning area in a third
graphical characteristic of the scanning area that is different
from the first graphical characteristic and the second graphi-
cal characteristic, in response to determining that the target
object is not located within the scanning area.
34. A computer program product comprising at least one
non-transitory computer-readable storage medium having
computer-executable program code stored therein, the com-
puter-executable program code comprising program code
instructions configured to:
detect, by a first camera, a target object within a field of
view of a user of an augmented reality viewing device,
wherein the computer-executable program code com-
prises program code instructions configured to:

analyze, by a second camera, one or more parameters
associated with the target object to identify that the
object is the target object, wherein the first camera and
the second camera are different;
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render a scanning area representing an active read area
within the field of view of the user of the augmented
reality viewing device, wherein the scanning area com-
prises a three-dimensional representation of the active
read area in a first graphical characteristic of the
scanning area;
in response to determining that the target object is located
within the active read area, render the three-dimen-
sional representation of the active read area in a second
graphical characteristic of the scanning area that is
different from the first graphical characteristic, wherein
a change from the first graphical characteristic to the
second graphical characteristic is gradual relative to an
area of the target object within the scanning area; and

in response to the target object being in the scanning area,
capture, by the second camera, an image of the target
object.

35. The computer program product of claim 34, further
comprising program code instructions configured to: render
a polygon representation of the active read area.

36. The computer program product of claim 34, wherein
the first camera is a wide angle detection camera for detect-
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ing the target object within the field of view of the user of
the augmented reality viewing device.

37. The computer program product of claim 34, wherein
the second camera is a narrow angle detection camera for
analyzing the one or more parameters associated with the
target object.

38. The computer program product of claim 34, further
comprising program code instructions configured to: render
a three-dimensional image of a scanning device in the field
of view of the user of the augmented reality viewing device.

39. The computer program product of claim 34, further
comprising program code instructions configured to: render
the scanning area in a third graphical characteristic of the
scanning area that is different from the first graphical char-
acteristic and the second graphical characteristic, in
response to determining that the target object is not located
within the scanning area.

40. The computer program product of claim 34, further
comprising program code instructions configured to: cause
an audible sound to be emitted from the augmented reality
viewing device.



