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METHODS AND DEVICES FOR AUGMENTING A FIELD OF VIEW

CROSS-REFERENCE TO RELATED APPLICATION
[0001] This application claims priority to U.S. Patent Application Serial No. 13/046,978

filed March 14, 2011, the contents of which are hereby incorporated by reference.

BACKGROUND

[0002] The extent of the observable world that is seen by a human at a given instant may
be referred to as a field of view. The field of view of a human is somewhat limited, generally
around 180°, and is further limited by the fact that the human brain does not always process all
objects or all features of objects within the field of view. As an example, the brain of a user can
typically only read and process text using a small cone in the retina called the fovea that has only
about a 2° field of view. As another example, the ability of the human eye to detect colors
typically does not span the full field of view of a human. As still another example, there is
typically a “blind spot” (or unprocessed area) in the field of view of a human where the retina
attaches to the optic nerve. For these and other reasons, a human may often not be aware of an
object positioned nearby, either because the object falls outside of the human’s field of view, or
because the human’s brain has not fully processed the object.

[0003] By not being aware of some surrounding objects, a human may miss opportunities
to see interesting people, monuments, or other objects that may be of interest to the human.
Therefore, it would be desirable to enable a human to become aware of objects around him or her
that may be of interest. In particular, it would be desirable to enable the human to become aware
of objects that are outside his or her field of view. Further, it would be desirable to enable the
human to become aware of objects inside his or her field of view that are of particular interest to

the human. Together, this may be referred to as “augmenting” a field of view of the human.
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SUMMARY

[0004] Methods and devices for augmenting a field of view of a human are presently
contemplated. In one embodiment, a device may be used to indicate surrounding objects that
may be of interest to the human. The device may take the form of, for example, an eyewear
device, such as a pair of glasses that may be worn by a user (e.g., the human). The device may
be designed to include a detector, a processor, and one or more visual indicators, which may
work together to identify objects of interest and indicate the objects of interest to the user.

[0005] As an example, the detector may be used to image an environment around the user.
Within the environment imaged by the detector, the processor may detect and identify an object
of interest. Once the object of interest is identified, one or more visual indicators may be used to
indicate a relative spatial location of the identified object of interest. For example, one or more
visual indicators may be illuminated or may change color. The one or more visual indicators,
upon being illuminated or changing color, may serve to alert the user to the presence of the
object of interest. In particular, the relative spatial location of the one or more visual indicators

may indicate to the user the relative spatial location of the identified object of interest.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006] Figure 1 illustrates the field of view of a user as compared to the field of view of
an example detector.
[0007] Figure 2 shows an embodiment of an example device for augmenting a field of
view of a user.
[0008] Figure 3 shows an embodiment of an example system for augmenting a field of
view of a user.
[0009] Figure 4 shows a flow chart according to one example embodiment of a method
for augmenting a field of view of a user.

[0010] Figure 5 shows an example use of the device according to one embodiment.
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[0011] Figure 6 shows an example use of the device according to one embodiment.
[0012] Figures 7A — 7D illustrate iterative indications of an object of interest during

movement of one or both of a user and an object of interest.

DETAILED DESCRIPTION
[0013] The following detailed description describes various features and functions of the
disclosed systems and methods with reference to the accompanying figures. In the figures,
similar symbols typically identify similar components, unless context dictates otherwise. The
illustrative system and method embodiments described herein are not meant to be limiting. It
will be readily understood that certain aspects of the disclosed systems and methods can be
arranged and combined in a wide variety of different configurations, all of which are
contemplated herein.
[0014] 1. Overview of a Device and System
[0015] As noted above, the field of view of a human is somewhat limited. Accordingly,
in order to augment the field of view of the human, one possibility is to make use of an imaging
device that is designed to be able to image objects in an environment surrounding the human.
[0016] Onge limitation of the field of view of the human is that the human brain does not
always process all objects or all features of objects within the field of view. To counter this
limitation, the detector may be able to image (or “sec”) objects that are located inside the field of
view of the human, even when the objects are not processed by the human’s brain.
[0017] Another limitation of the field of view of the human is that the field of view of the
human is typically only about 180°, meaning some objects in an environment surrounding a
human may not be within the field of view of the human. To counter this limitation (which may
be done instead of or in addition to countering the limitation described above), the detector may
be able to image objects that are located outside of the field of view of the human.

[0018] Figure 1 illustrates the field of view of a user as compared to the field of view of
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an example detector. As shown, a user 100 (as indicated by the image of the eye) has a field of
view 102, and a detector 104 has a field of view 106. The respective fields of view 102 and 106
of the user 100 and the detector 104 may be compared by considering the objects that are located
inside each field of view.

[0019] Figure 1 shows three objects: a sign 108, a house 110, and a person 112. As
shown, the field of view 102 of the user 100 includes only the sign 108, while the field of view
106 of the detector 104 includes the sign 108, the house 110, and the person 112. The detector
104 may be used to “augment” the field of view 102 of the user 100 by imaging the objects both
inside and outside the field of view 102 of the user 100.

[0020] As a first example, while the sign 108 is shown to be inside the field of view 102
of the user 100, the sign 108 may be outside the portion of the field of view 102 in which the
brain of the user 100 processes text, such that the user 100 is unable to read the text on the sign
108 without shifting his or her field of view 102. Like the field of view 102 of the user, the field
of view 106 of the detector 104 also includes the sign 108. More precisely, the detector 104 may
image the environment within its field of view 106, and the imaged environment may include the
sign 108. However, unlike the user 100, the detector 104 is able to image (and thus process)
objects located in substantially all of its field of view 106. Accordingly, the detector 104 is able
to process (using, ¢.g., optical character recognition) the text on the sign 108, even when the user
100 did not. As the detector 104 may thus process more information within the field of view 102
of the user 100 than the user 100, the detector 104 may be used to “augment” the field of view
102 of the user 100.

[0021] As another example, the field of view 102 of the user 100, as shown, does not
include the house 110 or the person 112.  The person 112 may be, for example, a friend of the
user 100. As such, the user 100 may be interested in seeing the person 112, such that the person
112 is an “object of interest” for the user 100. However, because the person 112 is outside the

field of view 102 of the user, the user 100 may be unaware of the presence of the person 112.
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As the field of view 106 of the detector 104 includes each of the sign 108, the house 110, and the
person 112, the detector 104 may image the environment within its field of view 106, and the
imaged environment may include the person 112. The detector 104 may thus be used to
“augment” the field of view 102 of the user.

[0022] Figure 2 shows an embodiment of an example system for augmenting a field of
view of a user. The device 200 is shown as an eyewear device, in particular a pair of glasses, but
the device 200 is not so limited. Other embodiments are possible as well. In some embodiments,
the device 200 may be configured to be worn over one or both eyes of a user.

[0023] The device 200 is shown to include a frame 212 and lenses 214. Each of the
frame 212 and the lenses 214 may take various shapes and dimensions and may be made of
various materials.

[0024] As shown, the device 200 includes a detector 202. The detector 202 may be
mounted on the frame 212, or on one of the lenses 214, or clsewhere on the device 200. The
detector 202 may be, for example, a camera or other imaging device. The detector 202 may be a
two-dimensional detector, or may have a three-dimensional spatial range. In some embodiments,
the detector 202 may be enhanced through sensor fusion technology. In any case, the detector
202 is configured to image an environment, such as the environment surrounding a user.
Alternately, the environment may be a digital display.

[0025] The imaged environment may include one or more objects of interest. In this case,
an image of the environment generated by the detector 202 will include images (representations)
of the one or more objects of interest. Some of the objects of interest imaged by the detector 202
may lie outside a field of view of a user of the device 200, or may lie within an unprocessed
portion of the field of view of the user of the device 200, as described above. Accordingly, the
detection of these objects of interest by the detector 202 serves to “augment” the field of view of
the user.

[0026] In addition to the detector 202, the device 200 is shown also including a
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processor 204.  The processor 204 may be or may include one or more general purpose
processors and/or dedicated processors. Once the detector 200 has generated an image of an
environment, the processor 204 may analyze the image of the environment. Such analysis may
involve, for example, the processor 204 identifying objects of interest within the image of the
environment. In an embodiment, this may involve the processor 204 comparing one or more
objects in the image of the environment with a plurality of objects of interest for a user of the
device 200, and, based on the comparison, selecting an object of interest from the plurality of
objects of interest.

[0027] In one embodiment, the plurality of objects of interest may be stored in data
storage on the device 200. Such data storage may include one or more magnetic, optical, organic,
or other storage components, whether volatile or non-volatile, and may be incorporated in whole
or in part with the processor 204. In another embodiment, the plurality of objects of interest may
be stored in a database. Such a database may be tethered to the device 200, or may be remotely
located. In any case, the database may be communicatively coupled to the device 200 by a wired
or wireless link. In one embodiment, the device may include a wireless adaptor configured to
wirelessly connect to one or more wireless networks. The wireless adaptor may also be
configured to access the database.

[0028] The plurality of objects of interest may be manually assembled by a user, or may
be automatically assembled by the device 200 or a server affiliated with the device 200. Such
automatic assembly of the objects of interest may be based on indicated interests, preferences,
social networks of the user, or other criteria. In one embodiment, the plurality of objects may be
assembled through a combination of manual and automatic assembly.

[0029] By comparing the objects in the image of the environment with a plurality of
objects of interest for a user of the device 200, the processor 204 may determine if any of the
objects in the environment are objects of interest for the user. In the event the processor 204

identifies within the environment an object of interest for the user, the device 200 will work to
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draw the user’s attention to the identified object of interest. In particular, the device 200 will
work to indicate to the user a spatial location of the identified object of interest relative to the
user.

[0030] To this end, the processor 204 may be configured to determine the relative spatial
location of the identified object of interest. In some embodiments, the processor 204 may be
configured to determine the relative spatial location of the identified object of interest using one
or more of stereoscopic disparity, occlusion, optical flow, or light-based ranging to calculate the
position and/or trajectory of the object of interest. Alternately or additionally, the processor 204
may be configured to run a simple image recognition algorithm that detects the presence of the
object of interest and notes if it leaves the computed visual field of the user. In other
embodiments, an object of interest may include a global positioning system (GPS), optical
marker, or radio frequency identification (RFID) that is detectable by the device 200. Once the
device 200 detects the location of the object of interest, the device 200 may calculate the relative
spatial location of the object of interest. In still other embodiments, the device 200 may use one
or more orientation sensors (e.g., an accelerometer or a gyrometer) and/or optical tracking
equipment (e.g., a sensor array included in or remote from the device 200) to determine
movement of the device 200 relative to the environment. Based on the movement of the device
200, the device 200 may determine a field of view of the detector 202. The device 200 may then
determine a position of the object of interest within the field of view of the detector 202. Other
examples are possible as well.

[0031] In general, the processor 204 may analyze the image of the environment in order
to determine the location of the identified object of interest within the image of the environment.
If the identified object of interest is located, for example, on the far left-hand side of the image of
the environment, the processor 204 may determine that the identified object of interest has a
relative spatial location to the far left of the user. As another example, if the identified object of

interest is located in the center of the image of the environment, the processor 204 may
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determine that the identified object of interest has a relative spatial location directly in front of
the user. Other examples are possible as well.

[0032] Once the relative spatial location of an identified object of interest is determined
by the processor 204, the device 200 will work to draw the user’s attention to the identified
object of interest. This may be done through an array of visual indicators 206 included in the
device 200, as shown in Figure 2. The array of visual indicators 206 may be mounted along at
least a portion of an outer perimeter of the frame 212. Alternately or additionally, the array of
visual indicators 206 may be mounted on the frame around an outer edge of each lens of the
device 200. While the array of visual indicators 206 is shown to be a horizontal array, the array
206 is not so limited. For example, in one embodiment, the array of visual indicators 206 may
include one or more horizontal arrays, vertical arrays, and two-dimensional arrays. Other
configurations are possible as well. In one embodiment, the visual indicators may be light
emitting diodes (LEDs). Other visual indicators are possible as well.

[0033] As noted above, the array of visual indicators 206 may be used to draw the user’s
attention to the identified object of interest. In particular, one or more visual indicators in the
array of visual indicators 206 may be used to indicate the relative spatial location of the
identified object of interest, as determined by the processor 204. In particular, the processor 204
may be configured to select from the array of visual indicators 206 at least one visual indicator
that has a relative spatial location of the array that is indicative of the determined relative spatial
location of the identified object of interest.

[0034] As an example, the determined relative spatial location of the identified object
may be determined to be to the far left of the user, as in the example above. In this case, the
processor 204 may select from the array of visual indicators 206 a set of one or more visual
indicators that is on the far left side of the array of visual indicators 206 (from the perspective of
the user). The selected visual indicator(s) may then be used to draw the user’s attention to the

identified object of interest. In one embodiment, this may involve illuminating the selected
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visual indicator(s), changing the color of the visual indicator(s), pulsing the visual indicator(s), or
some combination thereof. Other examples are possible as well.

[0035] In one embodiment, the array 206 may be considered to be a single array
spanning the entire bottom of the device 200. In this embodiment, in order to draw the attention
of the user to the object of interest located to the far left of the user, visual indicator(s) 208a,
located on the far left side of the array 206 (from the perspective of the user) may be illuminated,
as shown.

[0036] In another embodiment, the array 206 may be considered to be two arrays, one for
each lens of the device 200. In this embodiment, visual indicators 208a and 208b, each located
on the far left side of its respective array (from the perspective of the user) may be illuminated,
as shown, in order to draw the attention of the user to the object of interest located to the far left
of the user. Other examples are possible as well.

[0037] Upon illumination (or other indication) of the selected visual indicators, the user’s
attention will be drawn to the relative spatial location of the object of interest, as shown by sight
lines 210. In this manner, the device 200 may augment the field of view of the user.

[0038] In one embodiment, the device 200 may also include a power supply, such as a
battery pack. In one embodiment, the device 200 may be tethered to a power supply through a
wired or wireless connection. Other examples are possible as well.

[0039] As noted above, a device for augmenting a field of view of a user may make use
of a database that stores a plurality of objects of interest for the user. In the event the database is
not included in the device, a system including the device and the database may be considered.
[0040] Figure 3 shows an embodiment of an example system for augmenting a field of
view of a user. As shown, the system 300 includes a device 302, an object of interest 304 (shown
as a person), and a database 306. In some embodiments, the object of interest 304 may be
outside the field of view of a user of the device 302, but may be inside the field of view of a

detector included in the device 302. The database 306 stores a plurality of objects of interest for
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the user. The database 306 may be communicatively coupled to the device 302, for example, via
a wireless connection.

[0041] Upon imaging an environment including the object of interest 304, the device 302
may analyze the imaged environment, as described above, in order to determine if the
environment includes any objects of interest for the user. To this end, the device 302 may access
the database 306, and may use the plurality of objects of interest stored in the database 306. In
particular, the device 302 may compare images of objects in the imaged environment with the
plurality of objects of interest stored in the database 306. Alternately, the database 306 may be
configured to perform such a comparison, such that the device 302 may send to the database 306
the image of the environment, and the database 306 may perform the comparison.

[0042] In either case, such a comparison will indicate to the device 302 that the object of
interest 304 is an object of interest for the user. Accordingly, the device 302 will identify a
relative spatial location of the object of interest 304, and will then use the array of visual
indicators to indicate the relative spatial location of the object of interest 304, thereby drawing
the attention of the user to the object of interest 304, as indicated by the sight lines 308.

[0043] 2. Overview of a Method

[0044] Figure 4 shows a flow chart according to one example embodiment of a method
for augmenting a field of view of a user. The method 400 begins at block 402, where a detector
mounted on a frame is used to image an environment. As described above, in one embodiment,
the detector may have a field of view that is larger than a field of view of the user.

[0045] The method continues at block 404, where an object of interest is identified within
the imaged environment. In one embodiment, this may involve a processor analyzing an image
of the environment generated by the detector and comparing objects from the image of the
environment with images of a plurality of objects of interest of the user, as described above.
Additionally, this may involve the processor determining a relative spatial location of the object

of interest.

10
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[0046] The method continues at block 406, where a relative spatial location of the
identified object of interest (relative to the detector) is determined, using any of the methods
described above.

[0047] The method continues at block 408, where one or more visual indicators in an
array of visual indicators mounted on the frame are used to indicate a relative spatial location of
the identified object of interest. If, as noted above, a relative spatial location of the identified
object of interest has been determined, block 406 may involve selecting a set of one or more
visual indicators in the array that have a relative spatial location in the array that is indicative of
the relative spatial location of the identified object of interest. For example, if the relative spatial
location of the identified object of interest is to the far left of the user, the relative spatial location
in the array of the set of one or more visual indicators may be on the far left side of the array,
from the perspective of the user.

[0048] Block 408 may additionally involve illuminating, changing the color of, or
pulsing the selected visual indicator(s). If the color of the selected visual indicator(s) is changed,
the color may be selected according to a classification or an attribute of the identified object of
interest. In some embodiments, the objects of interest may be automatically classified based on
known qualities of the object of interest. As an example, the selected visual indicator(s) may
turn blue if the object of interest is a person, or may turn green is the object of interest is a
monument. In other embodiments, the user may have previously manually classified objects of
interest into, for example, Groups A and B. In this example, the selected visual indicator(s) may
turn red if the object of interest has been classified in Group A, and may turn yellow if the object
of interest has been classified in Group B. Other examples are possible as well.

[0049] In another embodiment, the color of the selected visual indicator(s) may be
selected according to a level of urgency of the object of interest. For example, the selected visual
indicator(s) may turn red if a level of urgency of the object of interest is high, and may turn blue

if a level of urgency of the object of interest is low. Other examples are possible as well.
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[0050] In an embodiment where the plurality of objects of interest is assembled through
a combination of manual and automatic assembly, as described above, the color of the selected
visual indicator(s) may be selected according to whether the object of interest was a manually-
selected or automatically-selected object of interest. Other examples are possible as well.

[0051] At the completion of block 408, the user’s attention may be drawn to the
identified object of interest through use of the selected visual indicator(s). The method may end
at block 406, or the method may repeat. Such repetition may triggered by a predetermined time
delay, by movement of the user, by movement of the object of interest, or by another trigger.
[0052] 3. Example Embodiments of a Device

[0053] Figure 5 shows an example use of the device according to one embodiment. In
the example, an environment is being imaged by a device 500. As shown, the environment is a
city skyline. Within the environment, the device 500 may identify one or more objects of interest.
As shown, the device 500 has identified a building 502 as an object of interest. The building 502
may be selected from a plurality of objects of interest for a user of the device 500 that has been
manually and/or automatically assembled, as described above. In one embodiment, the
building 502 may be an object of interest that was automatically added to the plurality of objects
of interest based on other objects of interest in the plurality. For example, if the user manually
selected several other buildings as objects of interest, the device 500 may have automatically
added building 502 to the plurality of objects of interest for the user. Other examples are
possible as well.

[0054] Upon identifying the building 502, the device 500 may determine a relative
spatial location of the building 502. As shown, the building 502 is to the center-right of the user.
The device 500 may thus use the relative spatial location of the building 502 to select a set of
visual indicators for use in indicating to the user the relative spatial location of the building 502.
[0055] In the example shown, the device 500 comprises two horizontal arrays of visual

indicators, one above and one below the lenses. Within cach array, the device 500 may
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illuminate a visual indicator that indicates the relative spatial location of the building 502. For
example, visual indicators 504a and 504b may be illuminated, as shown. Each of visual
indicators 504a and 504b is located in a center-right portion of its respective array, thereby
indicating to a user of the device 500 the relative spatial location of the building 502 to the
center-right of the user.

[0056] By illuminating each of visual indicators 504a and 504b, the device 500 may draw
the user’s attention to the building 502. Additionally, in the example where the building 502 was
automatically added to the plurality of objects of interest, the visual indicators 504a and 504b
may be illuminated in a color that indicates this to the user.

[0057] In one embodiment, the device 500 may provide the user with additional
information about the building 502. As shown, additional information 506 about the
building 502 is displayed on an electronic display, such as a pass-through display, of a lens of the
device 500. In one embodiment, the pass-through display allows the user to read the additional
information 506 without impairing the user’s vision through the lens.

[0058] In one embodiment, the additional information 506 may be permanent
information stored in a database or in data storage on the device 500. In another embodiment,
the additional information 506 may be periodically updated either manually by the user or
automatically by the device 500. As an example, if the object of interest is a person, the
additional information 506 may include an unread text message or email from the person. As
another example, if the object of interest is a clothing item, the additional information 506 may
include the location of a store selling the clothing item, its price, or other information. Other
examples are possible as well.

[0059] While Figure 5 shows an example use of the device 500 in which the environment
is a real environment, the device contemplated herein is not so limited. Figure 6 shows an
example use of the device according to one embodiment. In the example, an environment is

being imaged by a device 600. As shown, the environment is a digital display. The digital
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display may be larger than a field of view of a user of the device 600. The digital display may be
provided by the device 600, or may be provided by another entity communicatively coupled to
the device 600. In either case, the device 600 may be aware of the entire digital display, but only
a portion of the digital display may be within the field of view of the user. Further, only some of
the portion of the digital display that is within the field of view of the user may be processed by
the user’s brain. Accordingly, the device 600 may be aware of objects on the digital display that
are not visible by or are not processed by the user. As described above, the device 600 may
analyze these objects in order to determine if they are objects of interest for the user.

[0060] In the event an object of interest is identified by the device 600, the device 600
may illuminate, change the color of, or pulse one or more visual indicators, such as visual
indicator 602, so as to draw the attention of the user to the object of interest, as described above.
In some instances, once the user’s attention is drawn to the object of interest, the user may center
his or her field of vision on the object of interest such that the object of interest may fall within
the portion of the field of view of the user that is processed by the user’s brain. Alternately, the
visual indicator 602 may indicate a direction in which the user must look in order to bring the
object of interest into the user’s field of view. Other examples are possible as well.

[0061] In cach of the above-described embodiments, once an object of interest is
indicated by the visual array, a user will likely look toward the object of interest. In some cases,
the user may additionally turn his or her head towards the object, such that the relative spatial
location of the object (from the perspective of the user) changes. To account for such movement
of the user, a device may include a gyrometer, accelerometer, or other orientation sensor that is
configured to detect movement of the device. In these embodiments, when the user turns his or
her head, the orientation sensor will sense the direction in which the user has turned his or her
head. Accordingly, visual indicators used to indicate the position of the object of interest may be
reselected in order to account for the movement of the user.

[0062] In some cases, the object of interest may be an object that is capable of movement,
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such as a person or a vehicle. Accordingly, in some cases the object of interest may move, such
that the relative spatial location of the object (from the perspective of the user) changes. To
account for such movement of the object of interest, the method described above may be
performed iteratively, such that the visual indicators are repeatedly reselected to account for the
movement of the object of interest.

[0063] Figures 7A — 7D illustrate iterative indications of an object of interest during
movement of one or both of a user and an object of interest. In Figure 7A, an object of interest is
at a first relative spatial location 702a. The device may determine that the first relative spatial
location 702a is to the left of the user. Based on this determination, the device may select a first
visual indicator 704a in an array of visual indicators 704 to indicate the first relative spatial
location 702a of the object of interest. As shown, the device may select the first visual
indicator 704a to have a relative spatial location in the array 704 that indicates to the user the
first relative spatial location 702a of the object of interest.

[0064] [llumination (or color change) of the first visual indicator 704a may draw the
attention of the user towards the object of interest, such that the user turns his or her head
towards the object of interest, thus changing the relative spatial location of the object of interest.
Alternately or additionally, the object of interest may move, thus changing the relative spatial
location of the object of interest.

[0065] In any case, the relative spatial location of the object of interest may shift to a
second relative spatial location 702b, as shown in Figure 7B. Triggered ecither by a detection of
the orientation sensor that the user has moved, or by the completion a predetermined time delay,
the device may once again determine a relative spatial location of the object of interest. In this
iteration, the device may select a second visual indicator 704b in the array 704 to indicate the
second relative spatial location 702b of the object of interest.

[0066] In the event the trigger is a detection of the orientation sensor that the user has

moved, the device may use the orientation sensor to determine a direction in which the field of
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view of the user has shifted. For example, if the orientation sensor detects that the user has
turned his or her head to the left, the device may determine that the field of view of the user has
also shifted to the left. Based on this determination, the device may select the second visual
indicator 704b to be shifted along the array 704 from the first visual indicator 704a in a direction
opposite the direction in which the field of view has shifted. In the example, the second visual
indicator 704b may be shifted to the right along the array 704 from the first visual indicator 704a,
as shown. Additionally, the orientation sensor may be configured to detect an extent to which the
device has moved, and based on this detection the device may determine an amount by which the
second visual indicator 704b will be shifted from the first visual indicator 704a. That is, the
orientation sensor may determine both a direction and extent of the movement of the user, and
the device may use this determination to select both a direction and an amount by which to shift
the set of visual indicators.

[0067] As shown in Figure 7C, one or both of the user and the object of interest may
move once again, and the method may repeat. In this iteration, the device may detect a third
relative spatial location 702¢ of the object of interest, and may accordingly select a third visual
indicator 704c¢ in the array 704 to indicate the third relative spatial location 702¢ of the object of
interest to the user.

[0068] In some cases, the object of interest may move outside the field of view of the
user. Additionally, in some cases, the user may turn his or her head in the incorrect direction,
such that the object of interest moves outside the field of view of the user. In these cases, the
device may detect the relative spatial location of the object of interest, and may select a set of
visual indicators on the periphery of the array in order to indicate that the object of interest is
outside the user’s field of view in the indicated direction. As shown, the object of interest is
outside the user’s field of view to the right, and the rightmost visual indicator 704d is illuminated.
[0069] In each of the above examples, the selected visual indicator (e.g., 704a, 704b,

704c, and 704d) may be a single visual indicator, or may be a set of one or more visual indicators.
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[0070] While various aspects and embodiments have been disclosed herein, other aspects
and embodiments will be apparent to those skilled in the art. The various aspects and
embodiments disclosed herein are for purposes of illustration and are not intended to be limiting,

with the true scope and spirit being indicated by the following claims.
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CLAIMS
What is claimed is:

1. An eyewear device, comprising:

a frame;

a detector mounted on the frame and configured to image an environment;

a processor configured to identify within the environment imaged by the detector an
object of interest and determine a relative spatial location of the identified object of interest,
wherein the relative spatial location is relative to the detector; and

an array of visual indicators mounted along at least a portion of an outer perimeter of the
frame and configured to indicate the determined relative spatial location of the identified object

of interest.

2. The device of claim 1, wherein the device is configured to be worn over at least

one eye of a user.

3. The device of claim 2, wherein a field of view of the detector is larger than a field

of view of the user.

4. The device of claim 3, wherein the identified object of interest is inside the field

of view of the detector and outside the field of view of the user.

5. The device of claim 2, further comprising an electronic display configured to

display to the user information associated with the identified object of interest.

6. The device of claim 1, wherein the object of interest is selected from a plurality of

objects of interest stored in a database.

7. The device of claim 1, wherein the processor is further configured to select from
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the array of visual indicators at least one visual indicator having a relative spatial location in the
array that is indicative of the determined relative spatial location of the identified object of

interest.

8. The device of claim 7, wherein the array of visual indicators being configured to
indicate to the user the relative spatial location of the identified object of interest comprises the
array of visual indicators being configured to illuminate, change the color of, or illuminate and

change the color of the selected at least one visual indicator.

9. The device of claim 8§, wherein changing the color of the selected at least one
visual indicator comprises changing the color of the selected at least one visual indicator to a
color that indicates at least one of a classification of the identified object of interest, an attribute
of the identified object of interest, a level of urgency associated with the object of interest, and an

emotional state associated with the object of interest.

10.  The device of claim 1, wherein the array of visual indicators comprises at least
one horizontal linear array of light emitting diodes (LEDs), a vertical linear array of LEDs, and a

two-dimensional array of LEDs.

11. The device of claim 1, further comprising a wireless adaptor configured to

wirelessly connect to at least one wireless network.

12.  The device of claim 11, wherein the wireless adaptor is further configured to
access a database comprising a plurality of objects of interest via the at least one wireless

network.

13.  The device of claim 1, further comprising an orientation sensor configured to

detect movement of the device.
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14.  The device of claim 12, wherein the processer is further operable to determine an
adjusted relative spatial location of the identified object of interest based on movement of the

device detected by the orientation sensor.

15. A method, comprising:

using a detector mounted on a frame to image an environment;

identifying within the environment imaged by the detector an object of interest;

determining a first relative spatial location of the identified object of interest, wherein the
first relative spatial location is relative to the detector;

selecting a first set of one or more visual indicators from an array of visual indicators
mounted along at least a portion of an outer perimeter of the frame, the first set of one or more
visual indicators having a first relative spatial location in the array that is indicative of the first
relative spatial location of the identified object of interest; and

using the first set of visual indicators to indicate the first relative spatial location of the

identified object of interest.

16.  The method of claim 15, wherein using the first set of visual indicators to indicate
the relative spatial location of the identified object of interest comprises at least one of

illuminating and changing the color of the first set of one or more visual indicators.

17.  The method of claim 15, wherein the eyewear device is configured to be worn
over at least one eye of a user, further comprising;:

detecting that the user has moved;

determining a second relative spatial location of the identified object of interest; and

one or both of illuminating and changing the color of a second set of one or more visual

indicators.
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18. The method of claim 17, further comprising:

detecting that a field of view of the user has shifted;

determining a direction in which the field of view has shifted; and

selecting a second set of one or more visual indicators from the array of visual indicators
that are shifted along the array from the first set in a direction opposite the direction in which the

field of view has shifted.

19.  The method of claim 15, wherein identifying within the environment the object of
interest comprises:

identifying at least one object in the environment;

comparing the at least one object with a plurality of objects of interest stored in a
database; and

based on the comparison, selecting the object of interest from the plurality of objects of

interest.

20.  Anpair of glasses, comprising:

a first lens and a second lens mounted in a frame;

a detector each mounted on the frame and configured to image an environment;

a processor mounted on the frame and configured to identify within the environment
imaged by the detector an object of interest and determine a relative spatial location of the
identified object of interest, wherein the relative spatial location is relative to the detector; and

an array of visual indicators mounted on the frame around an outer edge of each of the
first lens and the second lens and configured to indicate the determined relative spatial location

of the identified object of interest.
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