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(54) System and method for indicating a presence of supplemental information in augmented 
reality

(57) A method and system are provided for indicating
a presence of supplemental information in augmented
reality to a user of an electronic device. The electronic
device includes a camera and a display. The method
includes capturing a field of view of the camera, obtaining
supplemental information for at least one object in the
captured field of view, displaying the captured field of
view on the display and tracking a point of regard of the
user. The point of regard is indicative of an area on the

display at which the gaze of the user is focused. The
method also includes, for each object associated with
supplemental information, displaying, overlaid the cap-
tured field of view, a respective indicator if one or more
criteria are satisfied. The indicator is indicative that the
supplemental information is associated with the object.
The one or more criteria are based on at least a proximity
between an image of the object in the captured field of
view and the point of regard.
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Description

TECHNICAL FIELD

[0001] The following relates generally to indicating a
presence of supplemental information in augmented re-
ality to a user of an electronic device.

DESCRIPTION OF THE RELATED ART

[0002] Many electronic devices, including mobile de-
vices, are capable of providing augmented reality to en-
hance a view of a scene of the real world. For example,
the augmented reality device may supplement the real
world view with computer-generated elements, text, im-
ages or other information related to objects in the scene.
This supplemental information may be presented to the
user overlaid the real world view near the object to which
the supplemental information pertains.

SUMMARY

[0003] In one aspect there is provided a method of in-
dicating a presence of supplemental information in aug-
mented reality to a user of an electronic device. The elec-
tronic device includes a camera and a display. The meth-
od includes: capturing a field of view of the camera; ob-
taining supplemental information for at least one object
in the captured field of view; displaying the captured field
of view on the display; tracking a point of regard of the
user, the point of regard being indicative of an area on
the display at which the gaze of the user is focused; and
for each object associated with supplemental informa-
tion, displaying, overlaid the captured field of view, a re-
spective indicator if one or more criteria are satisfied, the
indicator being indicative that the supplemental informa-
tion is associated with the object, the one or more criteria
being based on at least a proximity between an image
of the object in the captured field of view and the point
of regard.
[0004] In another aspect, there is provided a computer
readable storage medium for indicating a presence of
supplemental information in augmented reality to a user.
The computer readable storage medium includes com-
puter executable instructions for: capturing a field of view
of a camera; obtaining supplemental information for at
least one object in the captured field of view; displaying
the captured field of view on a display; tracking a point
of regard of the user, the point of regard being indicative
of an area on the display at which the gaze of the user
is focused; and for each object associated with supple-
mental information, displaying, overlaid the captured field
of view, a respective indicator if one or more criteria are
satisfied, the indicator being indicative that the supple-
mental information is associated with the object, the one
or more criteria being based on at least a proximity be-
tween an image of the object in the captured field of view
and the point of regard.

[0005] In another aspect, there is an electronic device
that includes a processor coupled to memory. The mem-
ory stores computer executable instructions for: captur-
ing a field of view of a camera; obtaining supplemental
information for at least one object in the captured field of
view; displaying the captured field of view on a display;
tracking a point of regard of the user, the point of regard
being indicative of an area on the display at which the
gaze of the user is focused; and for each object associ-
ated with supplemental information, displaying, overlaid
the captured field of view, a respective indicator if one or
more criteria are satisfied, the indicator being indicative
that the supplemental information is associated with the
object, the one or more criteria being based on at least
a proximity between an image of the object in the cap-
tured field of view and the point of regard.
[0006] In another aspect there is provided a method of
indicating a presence of supplemental information in aug-
mented reality to a user of a head mounted display. The
method includes: capturing a field of view of the user
through the head mounted display; obtaining supplemen-
tal information for at least one object in the field of view;
tracking a point of regard of the user, the point of regard
being indicative of an area in the field of view at which
the gaze of the user is focused; and for each object as-
sociated with supplemental information, displaying, over-
laid the field of view, a respective indicator if one or more
criteria are satisfied, the indicator being indicative that
the supplemental information is associated with the ob-
ject, the one or more criteria being based on at least a
proximity between the object and the point of regard.
[0007] In another aspect, there is provided a computer
readable storage medium for indicating a presence of
supplemental information in augmented reality to a user.
The computer readable storage medium includes com-
puter executable instructions for: capturing a field of view
of the user through a head mounted display; obtaining
supplemental information for at least one object in the
field of view; tracking a point of regard of the user, the
point of regard being indicative of an area in the field of
view at which the gaze of the user is focused; and for
each object associated with supplemental information,
displaying, overlaid the field of view, a respective indica-
tor if one or more criteria are satisfied, the indicator being
indicative that the supplemental information is associat-
ed with the object, the one or more criteria being based
on at least a proximity between the object and the point
of regard.
[0008] In another aspect, there is an electronic device
that includes a processor coupled to memory. The mem-
ory stores computer executable instructions for: captur-
ing a field of view of the user through a head mounted
display; obtaining supplemental information for at least
one object in the field of view; tracking a point of regard
of the user, the point of regard being indicative of an area
in the field of view at which the gaze of the user is focused;
and for each object associated with supplemental infor-
mation, displaying, overlaid the field of view, a respective
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indicator if one or more criteria are satisfied, the indicator
being indicative that the supplemental information is as-
sociated with the object, the one or more criteria being
based on at least a proximity between the object and the
point of regard.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Example embodiments will now be described
making reference to the appended drawings wherein:
[0010] FIG. 1 is a diagram of an example mobile device
for providing augmented reality, viewing a scene.
[0011] FIGs. 2A-2C are plan views of an example dis-
play of a mobile device viewing a scene.
[0012] FIG. 3 is a diagram of a user viewing a scene
using an example head mounted display for providing
augmented reality.
[0013] FIG. 4 is partial plan view of an example display
of a head mounted display viewing a scene.
[0014] FIG. 5 is a block diagram of an example mobile
device.
[0015] FIGs. 6A and 6B are front and back plan views
of an example mobile device.
[0016] FIG. 7 is a block diagram of an example config-
uration of an augmented reality application.
[0017] FIG. 8 is a flow diagram of example computer
executable instructions for indicating a presence of sup-
plemental information in augmented reality to a user of
a mobile device.
[0018] FIG. 9 is a flow diagram of an example process
for tracking a point of regard of a user.
[0019] FIGs. 10A-10D are plan views of other example
displays of the mobile device viewing a scene.
[0020] FIGs. 11A and 11B are perspective front-side
and back-side views of an example head mounted dis-
play.
[0021] FIG. 12 is a flow diagram of example computer
executable instructions for indicating a presence of sup-
plemental information in augmented reality to a user of
a head mounted display.
[0022] FIG. 13 is a flow diagram of example computer
executable instructions for implementing a calibration
routine.

DETAILED DESCRIPTION

[0023] It will be appreciated that for simplicity and clar-
ity of illustration, where considered appropriate, refer-
ence numerals may be repeated among the figures to
indicate corresponding or analogous elements. In addi-
tion, numerous specific details are set forth in order to
provide a thorough understanding of the example em-
bodiments described herein. However, it will be under-
stood by those of ordinary skill in the art that the example
embodiments described herein may be practised without
these specific details. In other instances, well-known
methods, procedures and components have not been
described in detail so as not to obscure the example em-

bodiments described herein. Also, the description is not
to be considered as limiting the scope of the example
embodiments described herein.
[0024] An electronic device capable of providing aug-
mented reality, such as a pair of augmented reality glass-
es or a mobile device running an augmented reality ap-
plication, may capture a scene that includes numerous
objects. For example, an electronic device may capture
a scene that includes a person standing on the sidewalk,
in front of a building. The electronic device may be ca-
pable of performing facial recognition to obtain the iden-
tity of the person and display the person’s name overlaid
the view of the person in the scene. The electronic device
may also be capable of determining the location of the
building behind the person using GPS information to dis-
play the address of the building overlaid the view of the
building in the scene. It can be appreciated that the elec-
tronic device may obtain and display supplemental infor-
mation regarding a number of objects captured in the
scene.
[0025] A scene of the real world may include numerous
objects for which the electronic device can display sup-
plemental information. In the example above, the scene
may also include other people on the sidewalk, other
buildings along the side walk and/or in the background,
cars along a road in front of the sidewalk, etc. Conse-
quently, displaying supplemental information for each
object in the scene may crowd the user’s view with too
much information, which can distract the user and/or ob-
struct the user’s view of the real world. Further, supple-
mental information on a particular object may not be de-
sired by the user, such as when the object and/or the
supplemental information is not of interest to the user.
[0026] Therefore, it has been recognized that electron-
ic devices capable of providing augmented reality may
present an amount of supplemental information that is
distracting, obstructing and/or otherwise undesired by a
user. To address this, the following describes one or more
methods, computer readable storage medium and elec-
tronic devices operable to indicate a presence of supple-
mental information in augmented reality.
[0027] In one aspect there is provided a method of in-
dicating a presence of supplemental information in aug-
mented reality to a user of an electronic device. The elec-
tronic device includes a camera and a display. The meth-
od includes: capturing a field of view of the camera; ob-
taining supplemental information for at least one object
in the captured field of view; displaying the captured field
of view on the display; tracking a point of regard of the
user, the point of regard being indicative of an area on
the display at which the gaze of the user is focused; and
for each object associated with supplemental informa-
tion, displaying, overlaid the captured field of view, a re-
spective indicator if one or more criteria are satisfied, the
indicator being indicative that the supplemental informa-
tion is associated with the object, the one or more criteria
being based on at least a proximity between an image
of the object in the captured field of view and the point

3 4 



EP 2 778 842 A1

4

5

10

15

20

25

30

35

40

45

50

55

of regard.
[0028] In another aspect, there is provided a computer
readable storage medium for indicating a presence of
supplemental information in augmented reality to a user.
The computer readable storage medium includes com-
puter executable instructions for: capturing a field of view
of a camera; obtaining supplemental information for at
least one object in the captured field of view; displaying
the captured field of view on a display; tracking a point
of regard of the user, the point of regard being indicative
of an area on the display at which the gaze of the user
is focused; and for each object associated with supple-
mental information, displaying, overlaid the captured field
of view, a respective indicator if one or more criteria are
satisfied, the indicator being indicative that the supple-
mental information is associated with the object, the one
or more criteria being based on at least a proximity be-
tween an image of the object in the captured field of view
and the point of regard.
[0029] In another aspect, there is an electronic device
that includes a processor coupled to memory. The mem-
ory stores computer executable instructions for: captur-
ing a field of view of a camera; obtaining supplemental
information for at least one object in the captured field of
view; displaying the captured field of view on a display;
tracking a point of regard of the user, the point of regard
being indicative of an area on the display at which the
gaze of the user is focused; and for each object associ-
ated with supplemental information, displaying, overlaid
the captured field of view, a respective indicator if one or
more criteria are satisfied, the indicator being indicative
that the supplemental information is associated with the
object, the one or more criteria being based on at least
a proximity between an image of the object in the cap-
tured field of view and the point of regard.
[0030] In another aspect there is provided a method of
indicating a presence of supplemental information in aug-
mented reality to a user of a head mounted display. The
method includes: capturing a field of view of the user
through the head mounted display; obtaining supplemen-
tal information for at least one object in the field of view;
tracking a point of regard of the user, the point of regard
being indicative of an area in the field of view at which
the gaze of the user is focused; and for each object as-
sociated with supplemental information, displaying, over-
laid the field of view, a respective indicator if one or more
criteria are satisfied, the indicator being indicative that
the supplemental information is associated with the ob-
ject, the one or more criteria being based on at least a
proximity between the object and the point of regard.
[0031] In another aspect, there is provided a computer
readable storage medium for indicating a presence of
supplemental information in augmented reality to a user.
The computer readable storage medium includes com-
puter executable instructions for: capturing a field of view
of the user through a head mounted display; obtaining
supplemental information for at least one object in the
field of view; tracking a point of regard of the user, the

point of regard being indicative of an area in the field of
view at which the gaze of the user is focused; and for
each object associated with supplemental information,
displaying, overlaid the field of view, a respective indica-
tor if one or more criteria are satisfied, the indicator being
indicative that the supplemental information is associat-
ed with the object, the one or more criteria being based
on at least a proximity between the object and the point
of regard.
[0032] In another aspect, there is an electronic device
that includes a processor coupled to memory. The mem-
ory stores computer executable instructions for: captur-
ing a field of view of the user through a head mounted
display; obtaining supplemental information for at least
one object in the field of view; tracking a point of regard
of the user, the point of regard being indicative of an area
in the field of view at which the gaze of the user is focused;
and for each object associated with supplemental infor-
mation, displaying, overlaid the field of view, a respective
indicator if one or more criteria are satisfied, the indicator
being indicative that the supplemental information is as-
sociated with the object, the one or more criteria being
based on at least a proximity between the object and the
point of regard.
[0033] Referring to FIG. 1, a diagram of an electronic
device for providing augmented reality, such as a mobile
device 100, viewing a scene 102 is provided. The scene
120 includes numerous objects 124a-124i. In this exam-
ple, objects 124a-124h are persons, and object 124i is a
car. Relative to the mobile device 100, objects 124a,
124b, 124i are positioned furthest away from the mobile
device 100, followed by objects 124c-124f, and followed
by objects 124g, 124g (which are closest to the mobile
device 100).
[0034] The mobile device 100 uses a camera, such as
a built-in forward facing camera device 104 to capture
the scene 120 (the camera device 104 is shown in a
dotted line to indicate that the camera device 104 faces
the scene 120 in front of the mobile device 100 and is
housed in the face of the mobile device 100 opposite the
display 102). The mobile device 100 displays an image
130 of the scene 120 on the display 102. The image 130
corresponds to the scene 120 captured in the field of view
110 of the camera device 104. Since the image 130 cor-
responds with the scene 120, the image 130 includes
object images 124a’-124i’ corresponding to objects
124a-124i.
[0035] In FIG. 1, a user 2 is viewing the display 102 of
a mobile device 100. The mobile device 100 is situated
in front of the user 2. The user 2 has a pair of eyes 4 that
have associated therewith, a gaze direction 6 (i.e. the
direction towards which the user is looking), and a point
of regard 8 indicative of the area at which the user’s gaze
is focused (i.e. the specific area within the user’s field of
view that the user is looking at). In this example, the gaze
direction 6 is towards the display 102, and the point of
regard 8 is focused on a portion of the object image 124b’.
[0036] The mobile device 100 can be operable to track

5 6 



EP 2 778 842 A1

5

5

10

15

20

25

30

35

40

45

50

55

the gaze direction 6 and point of regard 8 of the user 2
using one or more known techniques. The concept of
gaze tracking (i.e. tracking the point of regard 8 of a user
2) is well known and a number of different techniques
have been developed. For example, the mobile device
100 can be configured to include, on the front face of the
mobile device 100, a backward facing camera device (i.e.
facing the user 2 when the mobile device 100 is normally
in use), which includes a light source, and a distance
sensor (not shown in FIG. 1). As discussed further below,
the mobile device 100 can use the backward facing cam-
era device to perform eye tracking based on the pupil
center corneal reflection (PCCR) method, for example.
The determined point of regard 8 can be used to infer
what the user 2 is interested in on the display 102. In the
example of FIG. 1, the point of regard 8 can be used to
infer that the user 2 may be interested in the object 124b
whose object image 124b’ overlaps with the point of re-
gard 8, and/or other objects whose object image is near
the point of regard 8, such as objects images 124a’, 124d’
and 124e’.
[0037] The mobile device 100 may obtain supplemen-
tal information regarding the objects 124a-124i by using
any number of techniques known or described herein for
providing augmented reality. However, instead of auto-
matically displaying the supplemental information on the
display 102 overlaid the image 130, the mobile device
100 determines the object images near the point of regard
8 of the user 2, and displays indicators that supplemental
information is available for each such object. In the ex-
ample of FIG. 1, indicators 134a, 134b, 134d and 134e,
in the form of blue colour dots, are displayed near the
object images 124a’, 124b’ and 124d’ and 124e’, respec-
tively.
[0038] FIGs. 2A-2C provide example plan views of the
display 102 of the mobile device 100 viewing the scene
120 (the user 2 and scene 120 have been omitted in the
figures for simplicity). In FIG. 2A, the point of regard 8 is
determined to be in close proximity to the object images
124a’, 124b’ 124d’ and 124e’. As a result, the mobile
device 100 displays respective indicators 134a, 134b,
134d, and 134e to indicate that supplemental information
is available for such objects. In FIG. 2B, the point of re-
gard 8 is tracked by the mobile device 100 to have moved
near object images 124g’ and 124h’, and in response,
the mobile device 100 displays indicators 134g and 134h
to indicate that supplemental information on such objects
are available. Indicators 124a’, 124b’, 124d’ and 124e’
are no longer displayed. In FIG. 2C, the point of regard
8 is tracked to move from the position in FIG. 2B to the
position of indicator 134h. In response, the mobile device
100 then displays the supplemental information 224h re-
garding object 124h that is available to the mobile device
100.
[0039] Therefore, it can be seen that the image 130 is
not overcrowded with supplemental information that may
distract or obstruct the real world view of the scene 120.
Indicators of supplemental information, and not the sup-

plemental information itself, are selectively displayed
overlaid the image 130. Further, as the user 2 is not fo-
cused on object images that are farther away from the
point of regard 8, indicators that supplemental informa-
tion is available for such objects can be omitted to further
reduce the amount of additional visual elements overlaid
on the real world view in image 130.
[0040] FIG. 3 provides a diagram of the user 2 using
another example electronic device for providing aug-
mented reality, a head mounted display 300 (such as a
pair of augmented reality glasses), to view the scene 120
in the user’s field of view 310. The objects 124a-124i are
included in the scene 120. In this example, the point of
regard 8 of the user is focused on a portion of the object
124b.
[0041] The head mounted display 300 can augment
the real world view of the scene 120. Providing augment-
ed reality using a head mounted display is well known
and a number of different techniques have been devel-
oped. For example, as shown in FIG. 4, the head mount-
ed display 300 can include a transparent or semi-trans-
parent display 302 capable of displaying additional visual
elements on the display 302 overlaid the real world view
of the scene 120 that passes through the display 302 to
the user 2. In some technologies, at least a portion of the
display 302 can be selectively controlled to turn opaque
to display additional visual elements more clearly and/or
block portions of the real world view of the scene 120
from being viewed by the user 2 through the head mount-
ed display 300.
[0042] The head mounted display 300 may also in-
clude a gaze tracker for tracking the point of regard 8 of
the user 2. For example, the gaze tracker of the head
mounted display 300 can include one or more backward
facing camera devices, light sources and distance sen-
sors mounted on its frame. The backward facing camera
device(s), light source(s) and distance sensor(s) can be
directed to one or both eyes of the user 2 to determine
the point of regard 8 based on the PCCR method, for
example. In FIG. 4, the determined point of regard 8 can
be used to infer that the user 2 is interested in the object
124b which overlaps with the point of regard 8, and/or
other objects near the point of regard 8, such as objects
124a, 124d and 124e.
[0043] Similar to the mobile device 100 of FIG. 1, the
head mounted display 300 may obtain supplemental in-
formation regarding the objects 124a-124i in the user’s
field of view 310 of the scene 120. Instead of automati-
cally displaying the supplemental information on the dis-
play 302 overlaid the user’s view of the scene 120, the
head mounted display 300 can determine the objects
near the point of regard 8 of the user 2, and display in-
dicators that supplemental information is available for
each such object. In the example of FIG. 4,indicators
134a, 134b, 134d and 134e are displayed near the ob-
jects 124a, 124b and 124d and 124e, respectively, using
the display 302. Similar to FIGs. 2B and 2C, the head
mounted display 300 can display and remove indicators
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for other objects as the point of regard 8 moves near or
away from such other objects. Further, in response to
the point of regard 8 focusing on a specific indicator for
an object, the display 302 can display the supplemental
information associated with the respective object.
[0044] Examples of applicable electronic devices may
include, without limitation, cellular phones, smart-
phones, tablet computers, wireless organizers, personal
digital assistants, computers, laptops, handheld wireless
communication devices, wirelessly enabled notebook
computers, portable gaming devices, head mounted dis-
plays, computer glasses, and the like. Such devices will
hereinafter be commonly referred to as "mobile devices"
100 for the sake of clarity. It will however be appreciated
that the principles described herein are also suitable to
other electronic devices, e.g. "non-mobile" devices. For
example, the principles herein are equally applicable to
personal computers (PCs), tabletop computing devices,
or any other computing device.
[0045] The mobile device 100 may be a two-way com-
munication device with advanced data communication
capabilities including the capability to communicate with
other electronic devices or computer systems through a
network of transceiver stations. The electronic device
may also have the capability to allow voice communica-
tion. Depending on the functionality provided by the elec-
tronic device, it may be referred to as a data messaging
device, a two-way pager, a cellular telephone with data
messaging capabilities, a wireless Internet appliance, or
a data communication device (with or without telephony
capabilities).
[0046] Referring to FIG. 5, a block diagram is provided
to aid the reader in understanding an example configu-
ration of a mobile device 100. The mobile device 100
includes a number of components such as a main proc-
essor 502 that controls the overall operation of the mobile
device 100. Communication functions, including data
and voice communications, are performed through a
communication subsystem 504. The communication
subsystem 504 receives messages from and sends mes-
sages to a wireless network 503. In this example of the
mobile device 100, the communication subsystem 504
is configured in accordance with the Global System for
Mobile Communication (GSM) and General Packet Ra-
dio Services (GPRS) standards, which is used world-
wide. Other communication configurations that are
equally applicable are the 3G and 4G networks such as
Enhanced Data-rates for Global Evolution (EDGE), Uni-
versal Mobile Telecommunications System (UMTS) and
High-Speed Downlink Packet Access (HSDPA), Long
Term Evolution (LTE), Worldwide Interoperability for Mi-
crowave Access (Wi-Max), etc. New standards are still
being defined, but it is believed that they will have simi-
larities to the network behaviour described herein, and it
will also be understood by persons skilled in the art that
the example described herein are intended to use any
other suitable standards that are developed in the future.
The wireless link connecting the communication subsys-

tem 504 with the wireless network 503 represents one
or more different Radio Frequency (RF) channels, oper-
ating according to defined protocols specified for
GSM/GPRS communications.
[0047] The main processor 502 also interacts with ad-
ditional subsystems such as a Random Access Memory
(RAM) 506, a flash memory 508, a display 501, an aux-
iliary input/output (I/O) subsystem 512, a data port 514,
a keyboard 516, a speaker 518, a microphone 520, a
GPS receiver 521, short-range communications 522, a
forward facing camera device 523 (which can include a
respective light source and distance sensor), a backward
facing camera device 529 (which can include a respec-
tive light source and distance sensor), a accelerometer
525, a gyroscope 527, a magnetometer 531 and other
device subsystems 524. Some of the subsystems of the
mobile device 100 perform communication-related func-
tions, whereas other subsystems may provide "resident"
or on-device functions. By way of example, the display
501 and the keyboard 516 may be used for both com-
munication-related functions, such as entering a text
message for transmission over the network 402, and de-
vice-resident functions such as a calculator or task list.
In an example, the display 501 can be an opaque display,
such as display 102. In another example, the display 501
can be a transparent or semi-transparent display 302.
[0048] The mobile device 100 can send and receive
communication signals over the wireless network 503
after required network registration or activation proce-
dures have been completed. Network access is associ-
ated with a subscriber or user of the mobile device 100.
To identify a subscriber, the mobile device 100 may use
a subscriber module component or "smart card" 526,
such as a Subscriber Identity Module (SIM), a Remova-
ble User Identity Module (RUIM) and a Universal Sub-
scriber Identity Module (USIM). In the example shown,
a SIM/RUIM/USIM 526 is to be inserted into a
SIM/RUIM/USIM interface 528 in order to communicate
with a network. Without the component 526, the mobile
device 100 is not fully operational for communication with
the wireless network 503. Once the SIM/RUIM/USIM 526
is inserted into the SIM/RUIM/USIM interface 528, it is
coupled to the main processor 502.
[0049] The mobile device 100 is typically a battery-
powered device and includes a battery interface 532 for
receiving one or more rechargeable batteries 530. In at
least some examples, the battery 530 can be a smart
battery with an embedded microprocessor. The battery
interface 532 is coupled to a regulator (not shown), which
assists the battery 530 in providing power to the mobile
device 100. Although current technology makes use of
a battery, future technologies such as micro fuel cells
may provide the power to the mobile device 100.
[0050] The mobile device 100 also includes an oper-
ating system 534 and software components 536 to 546
which are described in more detail below. The operating
system 534 and the software components 536 to 546
that are executed by the main processor 502 are typically
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stored in a persistent store such as the flash memory
508, which may alternatively be a read-only memory
(ROM) or similar storage element (not shown). Those
skilled in the art will appreciate that portions of the oper-
ating system 534 and the software components 536 to
546, such as specific device applications, or parts there-
of, may be temporarily loaded into a volatile store such
as the RAM 506. Other software components can also
be included, as is well known to those skilled in the art.
[0051] The subset of software applications 536 that
control basic device operations, including data and voice
communication applications, may be installed on the mo-
bile device 100 during its manufacture. Software appli-
cations may include a message application 538, a device
state module 540, a Personal Information Manager (PIM)
542, a connect module 544 and an IT policy module 546.
A message application 538 can be any suitable software
program that allows a user of the mobile device 100 to
send and receive electronic messages, wherein messag-
es are typically stored in the flash memory 508 of the
mobile device 100. A device state module 540 provides
persistence, i.e. the device state module 540 ensures
that important device data is stored in persistent memory,
such as the flash memory 508, so that the data is not lost
when the mobile device 100 is turned off or loses power.
A PIM 542 includes functionality for organizing and man-
aging data items of interest to the user, such as, but not
limited to, e-mail, contacts, calendar events, and voice
mails, and may interact with the wireless network 503. A
connect module 544 implements the communication pro-
tocols that are required for the mobile device 100 to com-
municate with the wireless infrastructure and any host
system, such as an enterprise system, that the mobile
device 100 is authorized to interface with. An IT policy
module 546 receives IT policy data that encodes the IT
policy, and may be responsible for organizing and secur-
ing rules such as the "Set Maximum Password Attempts"
IT policy.
[0052] Other types of software applications or compo-
nents 539 can also be installed on the mobile device 100,
such as a augmented reality application 548. These soft-
ware applications 539 can be pre-installed applications
or third party applications, which are added after the man-
ufacture of the mobile device 100. Examples of third party
applications include games, calculators, utilities, etc.
[0053] The additional applications 539 can be loaded
onto the mobile device 100 through at least one of the
wireless network 503, the auxiliary I/O subsystem 512,
the data port 514, the short-range communications sub-
system 522, or any other suitable device subsystem 524.
[0054] The data port 514 can be any suitable port that
enables data communication between the mobile device
100 and another computing device. The data port 514
can be a serial or a parallel port. In some instances, the
data port 514 can be a USB port that includes data lines
for data transfer and a supply line that can provide a
charging current to charge the battery 530 of the mobile
device 100.

[0055] For voice communications, received signals are
output to the speaker 518, and signals for transmission
are generated by the microphone 520. Although voice or
audio signal output is accomplished primarily through the
speaker 518, the display 501 can also be used to provide
additional information such as the identity of a calling
party, duration of a voice call, or other voice call related
information.
[0056] Referring to FIGs. 6A and 6B, an example of a
mobile device 100a is shown in. It will be appreciated
that the numeral "100" will hereinafter refer to any mobile
device 100, including the example 100a, those examples
enumerated above or otherwise. It will also be appreci-
ated that a similar numbering convention may be used
for other general features common between all figures.
[0057] The front face of the mobile device 100a shown
in FIG. 6A includes a touch-sensitive display 501a and
a cursor or positioning device, which in this example is
in the form of a trackpad 614a. The trackpad 614a permits
multi-directional positioning of a selection indicator or
cursor that can be displayed on the touch-sensitive dis-
play 501a such that the selection cursor can be moved
in an upward, downward, left and right direction, and if
desired and/or permitted, in any diagonal direction. A se-
lection cursor may include a box, alteration of an icon or
any combination of features that enable the user to iden-
tify the currently chosen icon or item. The trackpad 614a
in this example is situated on the front face of a housing
for mobile device 100a to enable a user to maneuver the
trackpad 614a while holding the mobile device 100a in
one hand. The trackpad 614a may serve as another input
member (in addition to a directional or positioning mem-
ber) to provide selection inputs to a processor of the elec-
tronic device and can preferably be pressed in a direction
towards the housing of the mobile device 100a to provide
such a selection input. It will be appreciated that the track-
pad 614a is only one example of a suitable positioning
device. For example, a trackball, touch-sensitive display,
OLED, or other input mechanism may equally apply.
[0058] The mobile device 100a in FIG. 6A also includes
a programmable convenience button 615a to activate a
selection application such as, for example, a calendar or
calculator. Further, mobile device 100a also includes an
escape or cancel button 616a, a camera button 617a, a
menu or option button 624a and a slide-out keyboard
620a (shown in the extended position). The camera but-
ton 617a is able to activate photo and video capturing
functions, e.g. when pressed in a direction towards the
housing. The menu or option button 624a can be used
to load a menu or list of options on the display 501a when
pressed. In this example, the escape or cancel button
616a, the menu option button 624a, and a keyboard 620a
are disposed on the front face of the electronic device
housing, while the convenience button 615a and camera
button 617a are disposed at the side of the housing. This
button placement enables a user to operate these but-
tons while holding the mobile device 100a in one hand.
The keyboard 620a is, in this example, a standard QW-
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ERTY keyboard, however, it will be appreciated that re-
duced QWERTY or virtual keyboards (e.g. as provided
by a touch-sensitive display) may equally apply.
[0059] The front face of the mobile device 100a also
includes a backward facing camera lens 630a (i.e. facing
the user 2 when the mobile device 100 is normally in
use), a backward facing light source 632a and a back-
ward facing distance sensor 634a, collectively forming
the backward facing camera device 529a. The backward
facing camera device 529a can be used as part of a gaze
tracker. The backward facing camera lens 630a allows
light that represents an image to enter into the backward
facing camera device 529a. The backward facing light
source 632a may be used to illuminate an object (e.g.
user 2) for capturing an image such as a photo, or a
collection of images such as a video, using the backward
facing camera device 529a. The backward facing dis-
tance sensor 634a measures or determines the distance
between the backward facing camera device 529a and
an object in the image captured by the backward facing
camera device 529a.
[0060] Referring to FIG. 6B, a plan view of the back
face of the mobile device 100a is provided (shown with
the keyboard 620a in the retracted position). The back
face of the mobile device 100 includes a forward facing
camera lens 640a (i.e. facing the scene in front of the
mobile device 100), a forward facing light source 642a
and a forward facing distance sensor 644b, collectively
forming the forward facing camera device 523a. The for-
ward facing camera lens 640a allows light that represents
an image to enter into the forward facing camera device
523a. The forward facing light source 642a may be used
to illuminate an object for capturing an image such as a
photo, or a collection of images such as a video, using
the forward facing camera device 523a. The forward fac-
ing distance sensor 644a measures or determines the
distance between the forward facing camera device 523a
and an object in the image captured by the forward facing
camera device 523a. The forward facing camera device
523a may be activated by pressing the camera button
617a shown in FIGs. 6A and 6B. An example of the for-
ward facing camera device 523a is shown in FIG. 1 as
camera device 104.
[0061] It will be appreciated that for the mobile device
100, a wide range of one or more positioning or cur-
sor/view positioning mechanisms such as a touch/track
pad, a positioning wheel, a joystick button, a mouse, a
touch-sensitive display, a set of arrow keys, a tablet, an
accelerometer (for sensing orientation and/or move-
ments of the mobile device 100 etc.), OLED, or other
whether presently known or unknown may be employed.
Similarly, any variation of keyboard 620a may be used.
It will also be appreciated that the mobile device 100
shown in FIGS. 6A and 6B are for illustrative purposes
only and various other mobile devices 100 are equally
applicable to the following examples. Other buttons may
also be disposed on the electronic device housing such
as colour coded "Answer" and "Ignore" buttons to be used

in telephonic communications.
[0062] Referring to FIG. 7, an example of a configura-
tion for an augmented reality application 548 is provided.
The augmented reality application 548 can be one of the
other software applications 539 of FIG. 5 that can be
loaded on the mobile device 100 or as a module incor-
porated in another application (e.g. part of a video or
image capturing application). The augmented reality ap-
plication 548 can request details of activity occurring in,
or receive inputs from, image capturing devices such as
the forward facing camera device 523 and the backward
facing camera device 529. The augmented reality appli-
cation 548 can also obtain information regarding an ob-
ject captured by the forward facing camera device 523
from a network 503 (e.g. the Internet) via the communi-
cation subsystem 504 or from other components 539 that
may store or be capable of accessing such information.
The augmented reality application 548 also includes an
extract objects module 702 for identifying objects in an
image captured by the forward facing camera device 523
(e.g. objects 124a-h in the scene 120), a obtain supple-
mental information module 704 for obtaining supplemen-
tal information regarding objects identified in the image
captured by the forward facing camera device 523, an
objects information storage 706 to store information re-
garding an object in the image captured by the forward
facing camera device 523 (such as its location and its
supplemental information), a gaze tracker 708 for deter-
mining the point of regard 8 of a user 2 from an image
captured by the backward facing camera device 529 and
a determine indicators module 710 for determining the
indicators of supplemental information to display overlaid
the image captured by the forward facing camera device
523. The augmented reality application 548 can send the
indicators of supplemental information to the display 501
and cause the display 501 to display the indicators over-
laid an image of the scene. The augmented reality appli-
cation 548 can optionally include a calibration module
714 for calibrating the gaze tracker 708.
[0063] The extract objects module 702 obtains an im-
age from the front facing camera device 523, such as an
image of the scene 120 captured in its field of view 110
(FIG. 1). The extract objects module 702 analyzes the
image to identify one or more objects captured within the
image. It can be appreciated that the extract objects mod-
ule 702 can use techniques known and/or described
herein for identifying objects within an image. For exam-
ple, the extract objects module 702 may apply known
image processing techniques such as facial recognition,
edge detection, pattern matching, etc. In another exam-
ple, the image processing techniques may be supple-
mented with georeferencing techniques (e.g. using the
GPS receiver 521) to determine objects that may be near
the location of the mobile device 100, and/or to determine
the location of the objects in the scene for comparison
with known objects at that location. In another example,
objects in the image itself may be transmitting information
that can directly be received by the mobile device 100,
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or uploaded to a database that can be accessed by the
mobile device 100 (e.g. via the Internet). An identified
object, as well as additional information associated with
the object (e.g. its geolocation, location with respect to
the mobile device 100, and/or location within the image)
can be stored in the objects information storage 706.
[0064] The obtain supplemental information module
704 can obtain supplemental information for one or more
objects identified in the image captured by the forward
facing camera device 523. For example, the supplemen-
tal information can be obtained by accessing information
stored locally on the mobile device 100, such as contact
lists, calendar appointments, emails or other information
stored or accessible by other components 539 of the mo-
bile device 100. In another example, the augmented re-
ality application 539 may maintain a database of supple-
mental information stored locally or remotely. In another
example, the obtain supplemental information module
704 can access information from a remote network 503
(e.g. the Internet), including performing searches on a
third-party online search provider. In another example,
the supplemental information may be provided directly
from the objects themselves, through a wireless connec-
tion to the mobile device 100, or by uploading such in-
formation to a database that can be downloaded by the
mobile device 100. The supplemental information can be
stored in the objects information storage 706.
[0065] The gaze tracker 708 obtains an image of the
user 2 from the backward facing camera device 529. The
backward facing camera 529 can also provide a distance
reading from a distance sensor of the backward facing
camera device 529. Using the image and the distance
reading, the gaze tracker 708 can calculate the point of
regard 8 of the user 2 captured in the image using the
backward facing camera device 529. The gaze tracker
708 also receives information from the forward facing
camera device 523 regarding the scene 120 captured by
the forward facing camera device 523 to map the point
of regard 8 of the user 2 to a corresponding point on the
image of the scene 120.
[0066] The determine indicators module 710 obtains
the point of regard 8 of the user 2 from the gaze tracker
708 and obtains information regarding the objects in the
image captured by the forward facing camera device 523
from the objects information storage 706. The point of
regard 8 is compared with the location of one or more of
the objects within the image captured by the forward fac-
ing camera device 523. If the proximity of an object sat-
isfies certain requirements, such as within a maximum
distance threshold away from the point of regard 8, an
indicator that supplemental information is associated
with that object is displayed on the display 501. As will
be discussed, additional criteria may be evaluated by the
determine indicators module 710, and if the additional
criteria is satisfied, the determine indicators module 710
may cause the display 501 to display the indicator. The
determine indicators module 710 may also determine the
visual appearance of the indicators, including varying the

visual appearance among the indicators to be displayed.
[0067] The calibration module 714 can be used to en-
able the gaze tracker 708 to train itself for detecting a
user 2 in the image and how he/she looks in the image
captured by the backward facing camera device 529. For
example, the augmented reality application 548 can ini-
tiate a training routine to have the user 2 look at and away
from display 501 or backward facing camera 529 while
the mobile device 100 is held in different positions relative
to the user 2 (e.g. held directly in front, to the left, right,
above, below, etc.) in order to be able to calibrate how
to detect the point of regard 8.
[0068] It will be appreciated that any module, applica-
tion or component exemplified herein that executes in-
structions or operations, such as the augmented reality
application 548, may include or otherwise have access
to computer readable media such as storage media,
computer storage media, or data storage devices (re-
movable and/or non-removable) such as, for example,
magnetic disks, optical disks, or tape. Computer storage
media may include volatile and non-volatile, removable
and non-removable media implemented in any method
or technology for storage of information, such as com-
puter readable instructions, data structures, program
modules, or other data, except transitory propagating sig-
nals per se. Examples of computer storage media include
RAM, ROM, EEPROM, flash memory or other memory
technology, CD-ROM, digital versatile disks (DVD) or
other optical storage, magnetic cassettes, magnetic
tape, magnetic disk storage or other magnetic storage
devices, or any other medium which can be used to store
the desired information and which can be accessed by
an application, module, or both. Any such computer stor-
age media may be part of the mobile device 100 or ac-
cessible or connectable thereto. Any application or mod-
ule herein described may be implemented using compu-
ter readable/executable instructions or operations that
may be stored or otherwise held by such computer read-
able media.
[0069] Referring to FIG. 8, an example set of computer
executable and/or processor implemented instructions
is provided for indicating a presence of supplemental in-
formation in augmented reality to a user of a mobile de-
vice 100. At 800, a field of view of a camera of the mobile
device 100 is captured. At 802, supplemental information
for at least one object in the captured field of view is
obtained. At 804, the captured field of view is displayed
on the display 501 of the mobile device 100. At 806, a
point of regard 8 of the user 2 is determined. At 808-812,
for each object associated with supplemental informa-
tion, a respective indicator is displayed, overlaid the cap-
tured field of view, if one or more criteria based on at
least a proximity between the image of the object in the
captured field of view and the point of regard are satisfied.
The indicator is indicative that supplemental information
is associated with the object. Once all the objects are
evaluated based on 810 and 812, the instructions can be
repeated starting at 800.
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[0070] The example set of computer executable in-
structions may optionally include instructions for, in re-
sponse to tracking that the point of regard 8 has moved
to an indicator, displaying the supplemental information
associated with the respective object of the indicator
(FIG. 2C).
[0071] As noted above, at 800, a field of view of a cam-
era is captured at 800. In an example configuration of
the augmented reality application 548, the forward facing
camera device 523 may implement 800 (FIG. 7). Refer-
ring back to the example of FIG. 1, the forward facing
camera device 104 captures the scene 120 in its field of
view 110.
[0072] At 802, supplemental information for at least
one object in the captured field of view is obtained. In an
example configuration of the augmented reality applica-
tion 548, the extract objects module 702 and obtain sup-
plemental information module 704 may implement 802.
Referring back to the examples of FIGs. 1 and 2A-2C,
objects 124a-h can be identified, and supplemental in-
formation for each object can be obtained. For example,
the supplemental information for object 124h can include
the person’s name, title, employer and the number of
times the user has met the person. Such supplemental
information may be obtained from the records stored on
or accessible by the mobile device 100, such as contact
lists (e.g. from emails, instant messaging, social net-
works, etc.), calendar events, internet websites, etc.
[0073] At 804, the captured field of view is displayed
on the display 501 of the mobile device 100. In an exam-
ple configuration of the augmented reality application
548, the display 501 may obtain the captured field of view
from the forward facing camera device 523 and imple-
ment 804 (FIG. 7).
[0074] At 806, a point of regard 8 of the user 2 is de-
termined. In an example configuration of the augmented
reality application 548, the gaze tracker 708 may imple-
ment 804 (FIG. 7). As discussed above, the concept of
gaze tracking is well known and a number of different
techniques have been developed. An example method
of determining and tracking the point of regard 8 of the
user 2 at 806 will now be provided. In an example em-
bodiment, 806 can be implemented by using eye tracking
algorithms or analytics (i.e. a routine or set of instructions
for tracking the gaze direction 6 of the user’s eyes 4), in
order to calculate the point of regard 8.
[0075] By way of background, a commonly used tech-
nique is based on the so-called pupil center corneal re-
flection (PCCR) methods. PCCR methods typically in-
volve using a camera device, such as the backward fac-
ing camera device 529, to capture an image of a user 2
while the user 2 is being illuminated by a light source. It
has been found that PCCR methods may work optimally
when using an infrared light source, however, the princi-
ples may be applied using visible light sources. The light
source illuminates the user’s eyes 4 and the illumination
causes highly visible reflections of the light in parts of the
user’s eyes 4. A fraction of the light enters the pupil and

is reflected off the retina to identify the pupils of the eyes
4. A fraction of the light is reflected off the cornea of the
eyes 4, the reflection often referred to as a "glint". Using
known image processing techniques, the centers of the
pupil and the glint are identified and a vector from the
center of the glint to the center of the pupil is calculated.
The direction of this vector provides gaze direction infor-
mation which is used with the distance between the cam-
era device and the user’s eyes 4 to calculate the point of
regard 8 using known methods.
[0076] FIG. 9 shows a flow diagram of an example PC-
CR method to determine the point of regard 8 based on
eye tracking using the mobile device 100. It can be ap-
preciated that the following description of the eye tracking
operations is for illustrative purposes and that other meth-
ods of gaze tracking are equally applicable to the princi-
ples discussed herein. At 900, the user is illuminated by
the light source.
[0077] At 902, an image of the user 2 illuminated by
the light source is captured by the camera device.
[0078] At 904 and 906, the center of the pupil and the
center of the glint are identified, respectively. The relative
vector between the center of the pupil and the center of
the glint is then determined at 908.
[0079] At 910, the distance between the camera device
and the user’s eyes 4 is measured. Known devices and
methods of determining the distance between an object
and a camera can be used here. Examples of distance
sensing devices include a camera, infrared optics, and
an ultrasonic transmitter and receiver. Different combi-
nations of distance sensing devices can also be used,
and known methods associated with the devices for find-
ing the distance between an object and a camera device
are applicable.
[0080] In the example embodiment of FIG. 6A, the dis-
tance from the backward facing camera device 529a to
the user 2 is measured by the distance sensor 634a
placed adjacent to the backward facing camera lens
630a. Although the distance sensor 634a is illustrated as
a separate component in FIG. 6A, the distance sensor
634a can be incorporated into other components of the
mobile device 100. For example, a distance sensor 634a
based on infrared light can be incorporated into an infra-
red light source 632a also used to illuminate the user 2
when an image is captured.
[0081] At 912, the point of regard 8 of the user 2 is
calculated based on known methods using the relative
vector and the distance between the camera device and
the user’s eyes 4.
[0082] As shown by the dotted line 914, operations 900
to 912 can be repeated to track the point of regard 8 of
the user 2 over a period of time.
[0083] Referring back to FIG. 8, at 808, each object
identified in the captured field of view that is associated
with supplemental information is analyzed based on 810.
For an object associated with supplemental information,
at 810, one or more criteria based on at least a proximity
between the image of the object in the captured field of
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view and the point of regard 8 are evaluated. If the one
or more criteria are satisfied for an object, an indicator
being indicative that supplemental information is associ-
ated with the object is displayed at 812. In an example
configuration of the augmented reality application 548,
the determine indicators module 710 may implement
808-812 using the information from the gaze tracker 708
and objects information storage 706 (FIG. 7).
[0084] The one or more criteria includes whether the
object images in the captured scene 120 are within a
proximity of the point of regard 8. In one example, the
proximity criteria can include whether any portion of the
object images are displayed within a predetermined dis-
tance from the point of regard 8, such as within area 1000
centered about the point of regard 8 (FIG. 10A). In the
example of FIG. 10A, the object images 124a’ and 124b’
are completely within the area 1000, while a portion of
the object images 124d’ and 124e’ (i.e. the head of per-
sons 124d’ and 124e’) are within the area 1000, resulting
in the proximity criteria to be satisfied for such object
images and causing the augmented reality application
548 to display indicators 134a, 134b, 134d and 134e.
[0085] In another example, the proximity criteria may
require that a threshold (e.g. 50%) of the object image
area must be included within the area 1000, as shown in
FIG. 10B. In this example, although a portion of the object
images 124d’ and 124e’ are included in the area 1000,
the threshold is not satisfied such that indicators 134d
and 134e are not displayed.
[0086] In another example, the proximity criteria may
require that the object images must be located in sub-
stantially the same plane or depth as the object image
focused on or nearest to the point of regard 8. In the
example of FIG. 10C, the point of regard 8 is primarily
focused on object image 124b’ and as a result, indicators
134a, 134b and 134i are displayed corresponding to ob-
jects images 124a’, 124b’ and 124i’, which all lie in sub-
stantially the same plane or depth relative to the mobile
device 100. The mobile device 100 may determine the
depth or plane that an object image lies in using any
suitable techniques available to the mobile device 100,
such as image processing techniques on the captured
image and/or using georeferencing techniques or dis-
tance sensors to determine the location of the mobile
device 100 and the objects within the scene 120.
[0087] In another example, the proximity criteria may
require that a dominant portion of the object image must
be included within the area 1000, as shown in FIG. 10D.
In this example, a dominant portion of a person object
image such as 124f’ may include the head of the person
while a dominant portion of the car object image 124i’
may include the body of the car. As a result, indicators
are not displayed for object images 124f’ and 124i’ be-
cause the dominant portions of such object images are
not within the area 1000 centred about the point of regard
8.
[0088] It will be appreciated that the proximity criteria
can include any one or more of the examples described,

as well as other criteria based on a proximity between
an object in the captured field of view and the area that
is focused on by the point of regard 8.
[0089] In the examples of FIGs. 10A-10D, the indica-
tors take on the form of coloured dots, overlaid the real
world view, near its respective object image. It will be
appreciated that an indicator can be visually depicted in
different ways, including displaying other indicators of
different shapes, colours and sizes. The placement of
the indicator can also be displayed in different positions
adjacent or near its respective object image.
[0090] In another example, the indicator can include
modifying the display of the respective object image, in
additional, or as an alternative to displaying indicators
separate and distinct from the object image. For example,
an indicator can include outlining the respective object
image with a border, highlighting the at least a portion of
the object image with a different colour, etc.
[0091] In another example, the indicators of different
objects can be displayed in a different manner. For ex-
ample, the indicators that are closest to the point of regard
8 can be displayed more dominantly. The visibility of the
indicators can be varied by displaying indicators in dif-
ferent colours (or different shades of the same colour),
different sizes, different levels of transparency, etc. In
the example of indicators that outline its respective object
image, the outline width can be varied. In the example
of indicators that highlight its respective object image,
the colour and/or strength of applying the highlighting
can be varied. In another example, the visibility of an
indicator can be inversely proportional to the distance
between the object image and the point of regard 8.
[0092] In another example, the criteria to display an
indicator can also include other criteria, in addition to be-
ing based on a proximity between the object image and
the point of regard 8. For example, additional criteria can
be based on whether the supplemental information sat-
isfies specific properties, such as whether the supple-
mental information is new or recently updated, whether
the supplemental information has been previously ac-
cessed by the user 2, and based on the source of the
supplemental information.
[0093] If the supplemental information has already
been accessed by the user 2 using the augmented reality
application 548 or otherwise, the user 2 may not desire
to have the supplemental information (or an indicator that
such information is available) be displayed so as to avoid
redundant information being presented to the user 2.
[0094] In another example, the user 2 may only be in-
terested in information regarding a specific set of objects,
such as specific persons included in a contact list or social
networking group frequently used by the user 2. Con-
versely, in other circumstances, the user 2 may wish to
avoid having supplemental information (or an indicator
that such information is available) be displayed for a con-
tact list or social network group frequently used by the
user 2 since the user may already be familiar with any
such supplemental information from the user’s other
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dealings with such objects.
[0095] In another example, an indicator may not be
displayed unless the point of regard 8 remains focused
on a particular area for a minimum threshold period of
time so as to avoid displaying indicators in response to
noise in tracking the point of regard 8 and/or to avoid
rapid changes in what is displayed, which may be dis-
tracting to a user 2.
[0096] It will be appreciated that the augmented reality
application 548 can include default rules and/or settings
customizable by the user 2 to set other criteria that must
be satisfied in order to display an indicator that supple-
mental information is associated with an object.
[0097] As shown in FIG. 3, an example mobile device
100 capable of providing augmented reality can be a
head mounted display 300. The head mounted display
300 can include all or a subset of the components de-
scribed in the example configuration of FIG. 5. Referring
to FIG. 11A and 11B, the head mounted display 300 in-
cludes a transparent or semi-transparent display 302 ca-
pable of displaying additional visual elements on the dis-
play 302 overlaid the real world view of the scene 120
that passes through the display 302 to the user 2.
[0098] The front face of the head mounted display 300
includes a forward facing camera lens 1140 (i.e. facing
the scene in front of the head mounted display 300, when
mounted on a user 2), a forward facing light source 1142
and a forward facing distance sensor 1144, collectively
forming the forward facing camera device 523b (FIG.
11A). The forward facing camera device 523b can be
configured to capture a field of view corresponding to the
user’s field of view 310.
[0099] The back face of the head mounted display 300
can include one or more backward facing camera lens
1130 (i.e. facing the user 2 when mounted on a user 2),
backward facing light sources 1132 and backward facing
distance sensors 1134, each set of components collec-
tively forming a backward facing camera device 529b. In
the example of FIG. 11B, the head mounted display 300
includes two backward facing camera devices 529b as
part of a gaze tracker to independently track the point of
regard 8 of each eye 4 of the user 2. In another example,
a single backward facing camera device 529b can be
used to track one or both eyes 4.
[0100] Other components described in the example
configuration of FIG. 5 can be mounted on or within the
frame of the head mounted display 300 (not shown in
FIGs. 11A and 11B). In another example, the head
mounted display may be connected wirelessly or by cable
to another electronic device, such as another mobile de-
vice 100, so that the head mounted display 300 can ob-
tain visual data to be processed by the other mobile de-
vice 100 and can receive processed visual data to be
presented to the user 2 by the display 302.
[0101] It will be appreciated that the examples de-
scribed above regarding the mobile device 100 are ap-
plicable to the head mounted display 300. In the example
head mounted display 300 of FIGs. 3, 11A and 11B, the

display 302 does not display the real world view of the
scene 120 as the real world view passes through the
display 302. As a result, the example computer execut-
able and/or processor implemented instructions de-
scribed in FIG. 8 can be modified to omit certain opera-
tions of displaying the captured field of view of the front
facing camera device 523b and to reflect that the point
of regard 8 of the user 2 is directed directly to objects in
the scene 120 (opposed to an object image of the object,
as can be the case in the example mobile device 100 of
FIG. 1).
[0102] Referring to FIG. 12, an example set of compu-
ter executable and/or processor implemented instruc-
tions is provided for indicating a presence of supplemen-
tal information in augmented reality to a user of a head
mounted display 300. At 1300, a field of view of a user
of the head mounted display 300 is captured. In the ex-
ample of FIG. 11A, the front facing camera device 523b
can be configured to capture a field of view corresponding
to the user’s field of view 310.
[0103] At 1302, supplemental information for at least
one object in the captured field of view is obtained. Sup-
plemental information can be obtained in a similar man-
ner as described with respect to 802 of FIG. 8.
[0104] At 1306, a point of regard 8 of the user 2 is
determined. The point of regard 2 can be determined
using the backward facing camera devices 529b in a sim-
ilar manner as described with respect to 806 of FIGs.8
and 9.
[0105] At 1308-1312, for each for each object associ-
ated with supplemental information, a respective indica-
tor is displayed, overlaid the field of view, if one or more
criteria based on at least a proximity between the object
in the field of view and the point of regard are satisfied.
The indicator is indicative that supplemental information
is associated with the object. The indicator can be dis-
played on the display 302. It will be appreciated that the
form of the indicator and manner in which it the indicator
can be displayed, as discussed in the previous examples
with respect to the mobile device 100, are applicable to
the head mount display 300.
[0106] Once all the objects are evaluated based on
1310 and 1312, the instructions can be repeated starting
at 1300.
[0107] The example set of computer executable in-
structions of FIG. 13 may optionally include further in-
structions for, in response to tracking that the point of
regard 8 has moved to an indicator, displaying the sup-
plemental information associated with the respective ob-
ject.
[0108] As discussed above, the calibration module 714
can be used to initiate a training routine to train the aug-
mented reality application 548. FIG. 13 illustrates an ex-
ample set of computer executable instructions for imple-
menting an example training routine. At 1300, the cali-
bration module 714 detects initiation of the calibration
routine. For example, the mobile device 100 may perform
periodic calibrations, a user may select an option from a
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menu (not shown), or an application may make such a
request, e.g. based on quality factors or other criteria. At
1302, the calibration module 714 enables a prompt to be
displayed (not shown) that instructs the user to move the
mobile device 100 into different positions with respect to
their face/eyes. For example, the prompt may step
through a series of positions asking the user 2 to hold
the positions until one or more images has been taken.
Any number of distinct positions can be used. At 1304,
one or more images can be captured at each position.
For example, an image can be captured while the user
2 is looking directly at the display 12 and another while
the user 2 is looking away from the display 12 from the
same position. From the images captured, various char-
acteristics can be determined such as what shape the
face/eyes take when viewed from the particular position
corresponding to that image. The accelerometer 125 may
also have a particular reading that can be correlated with
the image characteristics at 1306. The calibration data
may then be stored at 1308. The calibration data can be
used to enable the augmented reality application 548 to
operate more efficiently. For example, if the augmented
reality application 548 would obtain a false negative due
to the subject taking a particular shape in a particular
position but during training it is determined that when the
user tilts the mobile device 100 in a particular way they
appear in the form of the particular shape when an image
is taken, such false negatives can be avoided.
[0109] It will be appreciated that the examples and cor-
responding diagrams used herein are for illustrative pur-
poses only. Different configurations and terminology can
be used without departing from the principles expressed
herein. For instance, components and modules can be
added, deleted, modified, combined, or arranged with
differing connections without departing from these prin-
ciples.
[0110] The steps or operations in the flow charts and
diagrams described herein are just for example. There
may be many variations to these steps or operations with-
out departing from the spirit of the invention or inventions.
For instance, the steps may be performed in a differing
order, or steps may be added, deleted, or modified.
[0111] Although the above has been described with
reference to certain specific examples, various modifica-
tions thereof will be apparent to those skilled in the art
as outlined in the appended claims.

Claims

1. A method of indicating a presence of supplemental
information in augmented reality to a user of an elec-
tronic device, the electronic device comprising a
camera and a display, the method comprising:

capturing a field of view of the camera;
obtaining supplemental information for at least
one object in the captured field of view;

displaying the captured field of view on the dis-
play;
tracking a point of regard of the user, the point
of regard being indicative of an area on the dis-
play at which the gaze of the user is focused; and
for each object associated with supplemental in-
formation:

displaying, overlaid the captured field of
view, a respective indicator if one or more
criteria are satisfied, the indicator being in-
dicative that the supplemental information
is associated with the object, the one or
more criteria being based on at least a prox-
imity between an image of the object in the
captured field of view and the point of re-
gard.

2. The method of claim 1, wherein displaying the indi-
cator comprises any one or more of: displaying an
element adjacent to the image of the respective ob-
ject; and modifying the display of the image of the
respective object.

3. The method of claim 1 or claim 2, wherein the indi-
cator has a visibility based on a distance between
the image of the respective object and the point of
regard.

4. A method of indicating a presence of supplemental
information in augmented reality to a user of a head
mounted display, the method comprising:

capturing a field of view of the user through the
head mounted display;
obtaining supplemental information for at least
one object in the field of view;
tracking a point of regard of the user, the point
of regard being indicative of an area in the field
of view at which the gaze of the user is focused;
and
for each object associated with supplemental in-
formation:

displaying, overlaid the field of view, a re-
spective indicator if one or more criteria are
satisfied, the indicator being indicative that
the supplemental information is associated
with the object, the one or more criteria be-
ing based on at least a proximity between
the object and the point of regard.

5. The method of claim 4, wherein the head mounted
display comprises a pair of augmented reality glass-
es.

6. The method of claim 4 or claim 5, wherein displaying
the indicator comprises any one or more of: display-
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ing an element adjacent to the respective object; and
modifying the display of the respective object.

7. The method of any one of claims 4 to 6, wherein the
indicator has a visibility based on a distance between
the respective object and the point of regard.

8. The method of claim 3 or claim 7, wherein the visi-
bility of the indicator is inversely proportional to the
distance.

9. The method of any one of claims 1 to 8, further com-
prising, in response to tracking that the point of re-
gard has moved to the indicator, displaying the sup-
plemental information associated with the respective
object of the indicator.

10. The method of any one of claims 1 to 9, wherein the
one or more criteria are further based on any one or
more of: a property of the supplemental information
associated with the object; a period of time that the
point of regard remains in a particular area; and a
distance between the object and the electronic de-
vice.

11. The method of claim 10, wherein the property of the
supplemental information comprises any one or
more of: a source of the supplemental information;
when the supplemental information was last ac-
cessed; and when the supplemental information was
last updated.

12. The method of any one of claims 1 to 11, wherein
tracking the point of regard comprises eye tracking.

13. A computer readable storage medium for indicating
a presence of supplemental information in augment-
ed reality to a user, the computer readable storage
medium comprising computer executable instruc-
tions that when executed by a processor cause the
processor to perform the method according to any
one of claims 1 to 12.

14. An electronic device comprising a processor coupled
to memory, the memory storing computer executa-
ble instructions that when executed by the processor
cause the processor to perform the method accord-
ing to any one of claims 1 to 12.

15. The electronic device of claim 14 further comprising
a head mounted display.
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